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ABSTRACT

The HABS Culture of Documentation with an Analysfs
Drawing and Technology. (December 2011)
Serra Akboy, B.Arch., Mimar Sinan Fine Arts Univigys
M.A., Ko¢ University

Chair of Advisory Committee: Prof. Robert Warden

The Historic American Buildings Survey (HABS) iseoaf the oldest federal
programs in the United States. In 1933, the HABIBuoe of documentation started with
the mission of creating a permanent record of #Ht®n’s architectural heritage. Since
the inception of the program, the formal documentamethodology has been measured
drawings, large-format photographs, and writtemdniss. HABS documentation
accentuates the act of drawing as a mediating csatren between the documenter and
the historic environment. In a typical HABS projette documenter is immersed in the
historic setting by hand measuring the structuce@eating field notes. The
documenter’s intimate access to the artifact depgelos awareness of cultural heritage
and helps cultivate an appreciation for the contosl sensibilities of the architectural
precedents. However, the HABS culture of documentdtas been fine-tuned to
incorporate a number of digital technologies inbewimentation projects. When projects
involve issues of logistics, time, and cost, HABBfpssionals utilize a host of digital

methodologies to produce measured drawings. Althat®BS prepares deliverables to



meet the archival standards of the Library of Cesgrthe hardware and software
necessary to recognize digital files have a limitedpan that makes them unacceptable
for use in the Library. Only measured drawings tiss# archival ink on stable
translucent material, accompanied by negativesatatysfilm, can be submitted to the
Library. Thus, if HABS pursued only digital techngles and deliverables, the effects of
this approach on the quality of the documentergagement with cultural heritage
would pose a significant question.

This study addressed the question of how the HAlB&I® of documentation
evolved in regards to drawing and technology, ama this relationship might be
transformed in the future. Using HABS as a focusqtiiry is important in order to
illuminate similar dynamics in heritage projectatthtilize digital technologies. The
methodology used in this study included a literat@view, participant observations,
and an analysis of documentation projects, asasgeih-depth interviews with HABS
staff, project participants, private practitioneasd academicians. The outcome of the
study will be recommendations to heritage profesa®for a future that resides in
digital means without compromising the qualitiesttthe HABS experience has offered

to generation of documenters.
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CHAPTER |

INTRODUCTION

Research Problem

This study examined how the utilization of techmiés is transforming the
cultural perception of heritage in the United Stata particular, it has examined the
relationship between the act of drawing and digitadumentation technologies. In
documentation projects, the typical deliverablansaccurately measured drawing of the
historic structure. Hence, the documenter is resiptafor collecting field data using
different documentation technologies and then teding this data into architectural
drawings. Even though the documentation procesasgeite straightforward with a
series of actions to delineate the measured draythg modus operandi is embedded
with implicit values and meanings. The documentapicoject itself becomes a means to
engage with the historic environment. It puts ggvants in unequivocal communication
with the project’s cultural heritage and the valassociated with the historic structure.
Furthermore, the act of drawing becomes an educatial. By taking a building that has
already been created and making drawings of itdtdmaimenter develops an
understanding of the design, form, constructiomnl, @aterials of the building’s

architecture. However, digital tools can offer ara&ess process of data gathering and

This dissertation follows the style APT Bulletin: Journal of Preservation Technology.



production with minimal human intervention in dé@nscription and translatidrin
this context, the utilization of digital technolegias a means to automate the
documentation process could obstruct the contiguelasonship between the
documenter and the cultural heritage of the strectlihe non-intrusive character of
digital tools allows the documenter to collect tieéd data without the need of any
physical access to the historic structure. Furtloeenthe digital applications drastically
reduced the time the documenter spends in the fi@ldexample, using digital tools a
documenter could acquire all the heritage dataiwiicouple of days compared to
several weeks and long hours in the field usirgpa measure and plumb bob to take
measurements. Consequently, in most projects titgiés have already been
recognized as a necessity due to their abilitapdly capture date, their instant ability
to input that same data into a computer, and ttagability to record large amounts of
data for massive structures. However, while heeifagpfessionals today increasingly
rely on digital tools to define, treat, and intexpthe past usage of structures with digital
tools, the quality of their direct engagement witl historic environment has also been
altered. Thus, this study seeks to discover anrstataling of the how the digital
documentation media transform the act of drawind)lz@nce documenter’s bond with
cultural heritage.

The discussion of heritage documentation in the te&uires the study of the
Historic American Buildings Survey (HABS) withinighcontext. HABS is one of the

oldest federal programs. In 1933, the HABS cultfrdocumentation began and was

! R. Warden and D. Woodcock, “Historic DocumentatidrModel of Project Based Learning for
Architectural Education,Landscape and Urban Plannirgg, no. 2-3 (2005): 113.



charged with the mission of creating a record efriation’s built history for posterity in
case these historic artifacts vanished. Over thesy¢lABS teams have adopted both
analog and digital documentation technologiesuiticlg hand surveys, digital
photography, photogrammetry, three-dimensional lassanners, and computer-aided-
drafting to produce measured drawings of histanecsures. However, HABS architect
Mark Schara stated that while HABS enjoys a rigiertoire of recording methodologies
from hand measuring to laser scanning in diveigifiejects, the organization “focuses
on a very basic end-productThe deliverable is a formulaic two-dimensionalpla
(section and elevation plotted on Mylar) that skaukeet the archival standards of the
Library of Congress. Therefore, HABS intensive gfdo utilize diverse documentation
technologies while focusing on the production obtskmensional measured drawings
makes HABS a unigue case study to use to addressdines between drawing,
technology, and cultural heritage. Hence, the airstudy addresses the research
guestion: how has the HABS culture of documentagioolved in regards to drawing
and technology, and how this relationship mightrasformed in the future?”

The study of the HABS culture of documentation dedlifrom several important
reasons. First, the history of the HABS cultureloEumentation demonstrates the
evolution of approaches, methods, and technolagied to record the historic fabric for
the last eighty years in the United States. Evengdh large-format photography has

remained the official documentation, Catherine &vdie, current chief of HABS, stated

2 Mark Schara (HABS architect) in discussion with #tuthor, August 18, 2010.



that HABS recording methods have always been ratewethe current data gathering
methodologies, as well as experimenting with intieeatechnologies.

In the 1950s, HABS expanded its surveying methaglefowith architectural
photogrammetry. In this context, the program was @fithe first organizations in the
U.S. to experiment with photogrammetry to recotdnic structures, including the
Plum Street Temple in Cincinnati and the early skggers in Chicago. During the
1970s, HABS carried out projects using aerial pp@mmetry to record historic sites
such as Native American villages in Arizona and Néexico’. The 1980s witnessed
the introduction of computer-aided design and drgfsystems (CADD) to produce
measured drawingsln this era, HABS explored the adaptation of pgoeammetric data
with CADD in projects such as the Washburn A. Milbject in Minneapolis,
Minnesota, Mesa Verde National Park in Coloradad, @harleston Battery in
Charleston, South Carolifidn 1991, HABS completed the documentation of the
Lincoln and Jefferson memorials in Washington D@@g€ADD. It was the first
comprehensive in-house CADD project undertaken BBS.” The 1990s saw the
introduction of laser technologies to HABS proje@sring the 2000s, HABS

experimented with the feasibility of the utilizatiof laser scanning technologies in a

? Lavoie also suggests that if laser scanning aheratigital methodologies were available in thed93
HABS would have definitely used them. CatherinediayChief of HABS) in discussion with the author,
August 17, 2010.

* Perry E. Borchers, “Photogrammetry of the Indiaelftos of New Mexico and Arizona,”
Photogrammetrie80, no. 3-6 (1975): 191.

®J. A. Burns, “Measured Drawings,” Recording Historic Structuregd. J. A. Burns (Wiley, 2004), 20.

® Historic American Buildings Survey/Historic Ameaic Engineering Record. and United States. National
Park Service., “HABS/Haer Review,” (Washington, DLS. Dept. of the Interior, National Park Service,
Cultural Resources, Historic American Buildings Wy/Historic American Engineering Record, 1994),
19.

" Mark Schara, “Recording Monuments,”Recording Historic Structuregd. J. A. Burns (Wiley, 2004),
226.



series of projects such as the Statue of Libertyaw York City (2001) and the Bodie
Island Lighthouse in South Carolina (2002). Follogvthe purchase of a Leica laser
scanner, the National Park Service (NPS) now casdaoeéhouse scanning campaigns
such as Castle Pinckney in Charleston (2011).

The program field-tested many of the preservattaateygies still in use today
such as the surveying, listing, and compiling afulnentation on historic properties, the
development of comprehensive, contextual inforrmatamnd the establishment of
standards for documentatiBin fact, over the years, the HABS methodology has
become the de-facto documentation strategy in thie§ Under Section 106 of the
National Historic Preservation Act (NHPA), any fealestructure that is subject to
historic preservation must be recorded based oR#&®RS norms. The 1980
amendments to the NHPA of 1966 dictate that histgites, structures, or objects
already on or eligible for the National RegistetHy$toric Places that are about to be
demolished or substantially altered because ofr&@gency action must first be
recorded to HABS standard#\long with this same line, state agencies sudhas
Texas Historic Commission also utilize HABS documa¢ion standards as the
benchmark for their historic preservation projetark Cowan, project reviewer at
Texas Historic Courthouse Preservation Progranereskthat the commission “expects

to see HABS level of documentation [from the amettiiral firms] before the

8 Catherine C. Lavoie, “Laying the Groundwork, IBgue to the Development of HABS,” American
Place: The Historic American Buildings Survey atdy-Five YearéWashington, DC: Historic
American Buildings Survey, 2008), 1.

°R. J. Kapsch, “HABS/HAER: A User's GuidéPT Bulletin22, no. 1 (1990): 23.



[preservation] work starts-® Furthermore, Bob Brinkman, coordinator of the biiital
Markers Program, said “when a county wants to ghstoric resource on the list of the
National Register, the Texas Historic Commissioovghthem examples of HABS
documentation to conceptualize the scheme of ndinma™*

The second reason for studying HABS documentatiethatds stems from the
way the program cultivates drawing as a meansnoec with cultural heritage. HABS
teams have recorded 40,000 historic structuregsepted with 600,000 measured
drawings, along with later additions from the Hist(American Engineering Record
(HAER, 1969) and Historic American Landscape Surfi4LS, 2000)*?These
drawings constitute a permanent record of the Ataerbuilt heritage for the future.
However, the significance of HABS lies in how thegram utilizes the act of drawing
as well as the product, two-dimensional measuradidgs, for (a) educating students
and young architects, (b) preserving the histahrit, (c) cultivating public awareness
of cultural heritage, and (d) for scholarly purpmse

HABS documentation tradition acknowledges the potida of measured
drawing as a tool for learning and thinking. Measudrawing is not merely a skill
devoid of content; use of this tool always invol#les acquisition of some degree of
knowledge and understanding. In a typical HABS geja young architect or
architecture student is immersed in the contex loistoric structure in order to develop

an intimate knowledge of it. He will learn how teiieucture was originally constructed,

19 Mark Cowan, (Texas Historic Courthouse Progranjgutareviewer) in discussion with the author, May
13, 2011.

1 Bob Brinkman, Historical Markers Program coordarin discussion with the author, June 10, 2011.
12 Catherine C. Lavoie, “The Role of HABS in the Hieff Architectural Documentation&PT Bulletin

4/4, no. Special Issue on Documentation (2010): 19.



trace the sequence of building campaigns and clsamg time, understand how the
structure should be delineated, and develop area@ion of and passion for
architectural heritage as an area of professiauals and specializatidn.

Since the end of WWII, students have been actipalyicipating in HABS
documentation projects as interns. They undertlkkearecording and drawing under
the supervision of professors and agents. In thisext, Schara informs us that the focus
of HABS is the twelve-week summer recording progsaim which interns are hiretf.

In fact, Schara considers HABS to be a “traininggpam.”Many students get their
introduction to historic preservation through thel&BS summer programs and for
most of the students, the HABS summer recordingnar is their first job. Thus,
Schara explains, HABS priority is and should beravide an educational setting for the
students where they can learn about the histobbicdaThe HABS system encourages
the students to “get out to the field, get closthobuilding, and learn the building.”

In architecture schools such as Texas A&M Univgrdiulane University, Texas
Tech University, and the University of Texas at ®amonio, the HABS methodology
approach has been formalized in heritage documentaburses. Eugene D. Cizek,
Ph.D., FAIA, a professor at the Tulane Universitg @ahe current director of the Masters
of Preservation Studies Program, uses the HABSrdentation methodology as a
teaching tool in his classes. He stated “documiemtaif existing structures is an

excellent way of teaching an understanding of nrtgrhow they go together, how they

13 George C. Skarmeas, “From HABS to Bim: Personglefiences, Thoughts and ReflectionsPT
Bulletin 4/4, no. Special Issue on Documentation (2010): 47
4 Schara)nterview



work over time, how they last over time, what can ghould do for maintenance, and
how can you develop in a conservation pl&h.”

HABS measured drawings are used extensively fasamultitude of
preservation purposes. For example, when FranldwsBvelt's birthplace in Hyde Park,
New York was damaged in a fire in 1982, the Natidteak Service architects
maintained the repair work according to the HABSudnentation dating 40 years
earlier’® In 1981, when a fire destroyed the west unit ef@risamore House built in
1837-38 in Jeffersonville, Indiana, the local preagonists undertook the rehabilitation
and restoration project based on the HABS drawamgsphotographs that were made in
19341 HABS drawings have been put to lighthearted useedks In 1966, HABS
provided a set of drawings of the Ebenezer MaxiMalhsion in Philadelphia to Princess
Grace of Monaco as the basis for constructionrepéica for her childref®

HABS uses measured drawings to cultivate awardoessiltural heritage. In
this context, Lavoie said that HABS unfortunatedyunable to record every historic asset
due to limited resources. However, the documentigirojects can and should be used to
create awareness for the preservation of the fdftsric® Similarly, Brinkman
advocated that “cultural heritage should definitedypublicized, celebrated, promoted...

HABS is a great value for the public to accessutaltheritage... [HABS] is a great gift

!5 Eugene D. Cizek (Professor at Tulane UniversityJiscussion with the author, May 7, 2011.

16 Kapsch, “HABS/Haer: A User's Guide,” 22.

Y Thomas M. Sladéistoric American Buildings Survey in India@loomington: Published for Historic
Landmarks Foundation of Indiana, Indianapolis, iigidna University Press, 1983), 2.

18 Elise Vider, “The Historic American Buildings Seyin Philadelphia, 1950-1966: Shaping Postwar
Preservation” (Thesis (MS in Historic Preservatidd)aduate School of Arts and Sciences, University
Pennsylvania, 1991), 9.

19 Lavoie, Interview



to the citizens... [HABS documentation] is the [ony]blic record to read the history
and culture of many physically inaccessible sité%.”

HABS publicizes heritage information through broas) pamphlets, project
reports, architectural catalogues, books, andtititisns in diversified scholarly
publications. A very important tool in developing@nsciousness of cultural heritage is
theBuilt in Americawebsite of the Library of Congre§sThrough this website, HABS,
HAER, and HALS publicize historic structures witleasured drawings, photography,
and written historiesBuilt in Americahas become a leading avenue for distributing
copyright free heritage information to the publiath an average of 40,000 visitors to
the site per month.

Public accessibility culminated with the engagenwdrdiverse groups of
communities with the digital HABS collection. Thetarials are no longer the sole
domain of architecture professionals and acaderfmsexample, kindergarten through
twelfth grade (K-12) educators and students ardas$test growing user group of the
collection. According to Woodcock, the extraordynaumber of hits on the HABS
digital archive by the K-12 group in “an excitingsult of the collection’s investment in
the Electronic Library at the Library of Congresslgustifies the decision to invest in
making the HABS collection a prime component a$ #frt proceeded® Lavoie

states that the inclusive context of the collectfoom the architectural achievements to

20 Brinkman, Interview

2 Library of Congress, “Built in America, HistoricrAerican Buildings Survey/Historic American
Engineering Record/Historic American Landscapevy&yr1933-Present,” http://memory.the Library of
Congress.gov/ammem/collections/habs_haer/.

%2 Cited in Tanya Wattenburg Komas, “Historic BuilgiDocumentation in the United States, 1933-2000:
The Historic American Buildings Survey, a Case $t(dexas A&M University, 2005), 170.
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the broader historical patterns of everyday léethie driving force that engages these
different group$® Komas anticipates that the broadening definitibouttural and
historical significance will draw even more groupt the program and the collectith.
HABS drawings serve as the infrastructure for défdé types of scholarly work.
They appear regularly in magazines and in schojadsnals, as well as in publications
such as the Norton/Library of Congress Press ViSoakcebooks in the Architecture,
Design, and Engineering Serf@HABS regularly publishes catalogs of records of
historic structures. To date, state catalogs hppeared for New Hampshire (1963),
Massachusetts (1965), Wisconsin (1965), Michig&®7), Utah (1969), Maine (1974),
Texas (1974), and many others. Numerous indiviti#BS documentation projects
have been published as volumes, books, and bookletsument Avenue History and
Architectureis a compilation of the measured drawings, laageaait photographs, and
written histories of the buildings along Monumentefiue in Richmond, Virginia that
was done in 1994 Another valuable reporRecording a Vanishing Legacy: The
Historic American Buildings Survey in New Mexic@39 oday maps the evolution of
HABS documentation in New Mexicd Silent Witness: Quaker Meetinghouses in the

Delaware Valley, 1695 to the Preseasulted from a multi-year HABS documentation

% | avoie, “The Role of HABS in the Field of Architiszal Documentation,” 19.

4 Komas, “Historic Building Documentation in the Wad States, 1933-2000: The Historic American
Buildings Survey, a Case Study,” 170.

% Lavoie, “The Role of HABS in the Field of Architiszal Documentation,” 19.

% Kathy Edwards et alMonument Avenue: History and Architect#ashington, DC: U.S. Dept. of the
Interior, National Park Service, Cultural Resour¢¢ABS/HAER, 1992).

2" New Mexico Architectural Foundation, American Ihse of Architects, and New Mexico Historic
Preservation DivisionRecording a Vanishing Legacy: The Historic Ameri@uildings Survey in New
Mexico, 1933-TodafSanta Fe, NM: Museum of New Mexico Press, 2001).
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project to record the architecture of Quaker meggibuses within the Delaware Valley
and its environ§®

The third reason behind my decision to use HABS ease study is my own
interest in the program. | worked as a HAER intaamal intern at the Digital Statue of
Liberty Project in New York City during the sumne#r2006. The internship
contributed tremendously to my perception of hgatdocumentation, which culminated
with my enrollment in the PhD program at Texas A&Miversity to pursue a deeper
understanding regarding documentation and digtakt Consequently, | wanted to
conduct a systematical inquiry to define what makesHABS culture of documentation

so distinctive.

Significance of the Study

As the cultural heritage is a unique expressionhushan achievement, and as this

cultural heritage is continuously at risk, recoglia one of the principal ways

available to give meaning, understanding, definit@nd recognition of the

values of the cultural heritage®®.

Heritage documentation is a discipline characterizg continued change.
Technological shifts in heritage projects clea’yrobnstrate how quickly new
methodologies have spread throughout the professidrhow they have influenced the

execution of documentation. In respect to the teldgical availabilities of the era,

heritage professionals have been using diversiéeldnological tools from pen, paper,

8 philadephia Yearly Meeting and Survey Historic Aiven Buildings Silent Witness: Quaker
Meetinghouses in the Delaware Valley, 1695 to ttesént. Historic American Buildings Survey
Recording of Friends Meetinghouses within the RegicPhiladelphia Yearly Meetin@gPhiladelphia, PA:
Philadelphia Yearly Meeting of the Religious Sogief Friends, 2002).

2 |COMOS, “Principles for the Recording of Monumer@oups of Buildings and Sites,”
http://www.international.icomos.org/recording.htat¢essed September, 22, 2011).
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and tape measures, to non-destructive evaluatcbmigues. Recently, digital
technologies have been utilized increasingly indnis preservation in an effort to
improve the quality and quantity of the productggital technologies have given us a
world in which graphic representations have reach€dreseen heights, virtual
surrogates have become accessible in any digitabag inaccessible surfaces have
become viable for recording, and documentatiorxoéptionally massive structures has
become feasible. Hence, the heritage documentatold is heading in the direction of
digital representation because of the sheer anafunty, z Cartesian coordinates, RGB
values, reflectivity, and intensity parameters.

Elizabeth Lee, Director of Projects and Developnar@yark, asserts that digital
data has significant advantages in documentatioce@he heritage professional collects
the digital field measurements, then the documesaerutilize the same data in
diversified venues to create hard-line drawingghfoughs, digital-elevation models,
etc., which can all be organized in a geo-referdmtaabase. Lee stated, “Archiving the
heritage [with digital means] is the only way tecoed them before they are lost
forever.”*® Through digital models, future generations careeigmce the historic
setting virtually and learn about cultural heritagel history. However, while digital
instruments provide us with a view not previoushgitable and allow new features to be
used, they also condition the possible ways tdtsegs. According to HAER architect,

Dana Lockett, fieldwork is critical in heritage dooentation, but in some cases, digital

% Elizabeth Lee, (Director of Projects and Developta Cyark) in discussion with the author, June 6,
2011.
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means is not enough to determine the charactevistithe structuré' The documenter
has to “walk [through] and touch to know what isrgpon” in the historic structure.
Only by examining the building will the documenber able to know what to show in
the drawings. This level of analytical thinking u&®@s meticulous observation and
intensive drawing effort. This perception not ordgords and represents a historic
structure through an accurate two-dimensional digwbut also understands why and
how the cultural scene was shaped.

According to Schara, historic research brings areptional knowledge to the
documentation worR2 Working with a historian on a project helps thewmenter to
focus on what is unique to the historic asset. lins same line, Lockett emphasizes
the “educated touch” of HABS drawing&.In each drawing, the documenter takes all
the historical elements, as well as the researbmtliehe structure, adds interpretation,
and combines these to make a final product. Withtgipe of product, it is important to
combine everything to get a more comprehensivefdatal information.

According to Warden and Woodcock, the seamless memefrom data
gathering to production with no human interventiends to diminish the depth of the
documenter’s involvement with the historic envir@mhand the abstract architectural
thinking skills required by traditional methotfsThe digital tools appear to disengage

the documenter from the historic fabric by virtddleeir automated capabilities of

31 Dana Lockett, (HAER architect) in discussion witle author, August 17, 2010.

32 Scharalnterview

33 Lockett, Interview

3 Warden and Woodcock, “Historic Documentation: Adédbof Project Based Learning for Architectural
Education,” 113.
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remote sensing, remote production, and redefinitfotiocumentatiori: Warden and
Woodcock also stated that in heritage documentatiojects, the use of digital tools has
the pedagogical drawback of separating the coltdoda direct contact with the artifact
being collected.

While documentation technologies constantly evalwd new tools are being
developed, some principles remain constant. Thiepswn still needs focused and
systematic thinking for documenting historic res@srin the digital era that do not
losing sight of the important issues and many igitale dimensions of historic
documentation. The significance of this study & igem the necessity of addressing the
consequences of digital documentation tools in aéthe human bond with cultural
heritage. Only when we can identify the pros anusaaf technological mediation in
heritage documentation, can we then proceed ta@essful integration of heritage
documentation with digital methodologies.

In many ways, we need to revisit Charles Petersomggnal ideas from his the
ten-page proposal for HABS. Peterson addressedeth@ for documentation of
American historic resources as a means of safeiggiftese values to the futute.
However, Peterson’s memorandum revealed a fourghiigsophy that was much more
ambitious than just emphasizing the cultural lessoaiated with building demoilition.

His original goals were to develop a systematic wlagocumenting America’s

architectural heritage, to help design profess®oaderstand the need for a specialized

% Warden and Woodcock, 110.
% Charles E. Peterson, “The Historic American Buitgi Survey ContinuedThe Journal of the Society
of Architectural Historiandl6, no. 3 (1957): 30.
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knowledge and education in the treatment of archital heritage, and to provide
employment for unemployed architects during thes®GBepressionl’ The current study
contributes to the heritage documentation disogpby opening a new perspective based
on the assessment of drawing, technology, and hemgagement with historic
environments. The study seeks an approach thaesesi today’s digital world without
losing any of the qualities that the HABS experehas offered to generations of

architects®

Objectives of the Study

The general objective of this study is to discavéinorough comprehension of
heritage documentation in relation to the act eidng and technology. Three
objectives are more specific. First, the study aondefine how technological mediation
transforms the act of drawing. The second linengtiiry is concerned with how
technologies alter a documenter’'s engagement withral heritage. The third objective
regards the HABS entity in the future and is aruinginto the intersection of a way of
thinking about heritage documentation that combthedenefits of drawing with the

use of analogue and digital technologies.

37 Skarmeas, “From HABS to BIM: Personal Experiendémughts and Reflections,” 47.
38 i
Ibid., 53.
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Literature Review
Reflections on Drawing

Drawing is a vital human endeavor that is diretitiiked with practices of
thinking and observation. To draw, one must loaleftdly and fully immerse oneself in
the dimensions of one’s world and must observettsical elements individually as
well as collectively. The person drawing needsdterand record the idiosyncrasies that
distinguish each element from the next.

The history of drawing is as old as civilizatiosdlf. Humans have always
attempted to infuse meaning into the objects theseove in nature and the things they
construct. The prehistoric paintings in the cavielsascaux in France and similar wall
paintings chronicled a successful hunt, a stortyawbism, or acted as an amulet.
Throughout past centuries, architecture communici®ugh drawings inscribed on
papyrus, silk, paper, wooden panels, stone, clalgts and many other materials. These
drawings often embodied highly ritualized, propbetir cultural values and content.

Drawing is the primary vehicle used in the analpdiarchitecture. In
architecture, analytical thinking is defined aswadgg knowledge and understanding of
the possibilities and workings of a structure bgraming examples. The use of
analytical drawing in architecture for the acquusitof knowledge and understanding
has a long and distinguished history. The carekdsnrement and analysis of the
ancient Greek and Roman architecture helped deWwoissance architecture.

Palladio, Vignola, Scamozzi, Serlio and other tersknot only brought attention to
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classical architecture through their meticulousbasured and drawn analytical
drawings, but also made a historical record ofsilmiving exampled’

In heritage documentation, analytical drawing hasymmerits. It constitutes a
link between the hand, the eye, and the brain,@pthe process of engaging with
cultural heritage, provides a language of the bal&iments of architectural design, and
develops a way of viewing the world. First, throwdsawing, the documenter develops
observation skills. Drawing demands careful scsuéind a close regard for the parts as
well as the whole. These observation skills aresbelal for the documenter to
understand architectural sensibilities of the @xgstabric, as well as develop design
ideas. Second, the documenter is immersed in #terla environment and is able to
develop an intimate knowledge of it. The documeateuires knowledge of traces of
the building campaigns and changes to the strucwgetime and develops an
appreciation and passion for architectural heritagpgrd, the documenter develops
appreciation of the structure’s design. Architeatgllectual resources of design come
from their experience of the world and critical egapation of the buildings they have
documented, visited, or studied in published fdfwourth, drawing involves the relation
of hand to eye, and ultimately, their relationhe brain. Drawing requires mediation in
the setting with all three of these senses. Thie fiferit is in some ways a summation of
the prior four merits. Drawing requires time, atten, and a focused acknowledgement

of particular places. That is why artists and aeatis keep sketchbooks with them.

%9 David G. Woodcock, “Discovery through Documentati®he Investigation of Historic and Cultural
Resources,APT Bulletin(2006): 111.
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Drawing within the confines of a sketchbook nudtyesn to take more care, to learn
from the previous drawings, and to improve the roes?’

In today’s architectural culture, much of the actl@awing is digitally drafted.
Through the digital translation of architecturalnigs, architects translate their
experiences into computer data, as well as theigdedeas.

In heritage documentation, a number of digital rdow technologies such as the
three-dimensional laser scanner have drasticalipesth the execution of drawing. The
documenter collects field data in the digital fotméile producing a minimum number
of actual drawings on site. In laser scanning daauation, the act of drawing is in the
translation of the digital 3-D scanned data to Bdbitage information. The user clips
appropriate views from the three-dimensional scdraa and works from these.
Researchers often use CADD to trace each elemehéaftructure on the scans.

Due to the consistency and editable qualities efdilgital data, heritage
professionals increasingly prefer to communicasgr tbrojects with drafting software.
For example, the extensive use of CADD in HABS gctg illustrates the impact of
digital means in the drawing component of docuntesria

The use of CADD has given HABS a world in whichgr& representations
have reached unforeseen heights. For example, HA&8s were able to produce
measured drawings of large-scale structures sutiedsncoln, Jefferson, and
Washington memorials through CADD. However, a safisdl learning curve was

required to adapt traditional HABS methods to t#D technology. The issue was

0 Marc Treib, “Drawing/Thinking:An Introduction,” iBrawing/Thinking: Confronting an Electronic
Age ed. Marc Treib (London , New York: Routledge, 8)X-xi.
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complicated by the ease of drawing in CADD usintp@gonal mode, which provided
an incentive to use perfect right angles even thdhg historic structure was not
rectilinear. However, it became apparent that #welits of CADD were almost too
numerous to mention. The utilization of CADD hasdiae a mutual means of
production and distribution of drawings. Some @& benefits include:
a) the ability to include all the requisite detailarsingle drawing (instead of
having to manually redraw items at larger scales),
b) the ability for multiple draftsman to work simulesusly on a single
drawing,
c) the ease of copying replicated items,
d) the ability to plot drawings at any scale,
e) the combining of the drawing and inking processes,
f) the ease of disseminating drawing fifés.
By the 1990s, traditional hand drawing and hakthgpwas replaced by CADD.
At present, all the in-house HABS projects are atext using CADD??
The intensive use of digital media clearly indicatieat heritage documentation is
a discipline characterized by continued changeth@rother hand, digital media directly
alters the form of heritage information as welhasv it is understood. The scanned data
becomes an invisible environment in which the doent@r's engagement with cultural

heritage has been transformed. The documenterratesly on his own individual

! Lavoie and Schara, “Reinforcing Our Structure, &inted Standards, Methodologies, and Outreach,”
74.
*2bid., 75.
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empirical observations; instead, the documentardes on the digital environment to
tell him about the historic structure. Furthermahe, production of digital drawings
through CADD has also transformed the act of drgwirhe delineator creates a
drawing using particular conventions of CADD thrbugppying, pasting, offsetting
lines, and rectangles. In an effort to describeftiere of HABS with technological
methodologies, it is critical to determine the neeaf drawing in heritage
documentation, as well as the transformationstéektnologies bring to the act of

drawing.

Philosophy of Technology

The heritage documentation field has grown in tamdeth technological
advancements. Today, we can do practically anytimmgcording and documenting the
built environment. However, it seems that heritagdessionals are mostly concerned
with the products and processes made possiblechntéogy: bigger, better, faster,
cheaper, newer, more unique, more durable, moenings, more efficient, ef¢.

Humans, generally speaking, conceive technologyteedemark of their
century; they take technological improvements fanged in the course of their lives. In
particular, modern technology may seem to be jusbee efficient means of doing what
humans have always done. In addition, technologynejor force shaping the world in

which humans live, the way they experience thairaauindings, and the society in which

3 Robert Silman, “Is Preservation Technology NeGtfaAPT Bulletin38, no. 4 (2007): 3.
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they live. Hence, technology confronts humanityhwvgisues that go to the core of who
they are and how they live.

In an effort to discover the way technological nagidin alters humans’
connection with cultural heritage, the discussi@garding the philosophy of
technology constitute a critical infrastructurelws study. In this context, the discourses
of Martin Heidegger (1889-1976), Don Ihde (1934sger&), and Marshall McLuhan
(1911-1980) bring a vital perspective to this ditsen.

Heidegger is one of the most influential philosagh# the 20th century and
discussed technology as a mode of revealing. Aaeogind modern technologies reveal
the forces in nature as a supply of energy thaxisacted and stored on command; the
earth is converted into a coal-mining district @od is a mineral deposif.As human
beings enter the world in action and interact g world, the world is revealed and
ordered in a definite manner with technology. Hggr stated that humans’ contact
with the world is technically mediated. What theyerience is not the pure immediate
interaction, but rather they experience what isdiat the limit of technology. In fact, in
heritage documentation technological mediatiorvident in examples such as the use
of photographs in architectural photogrammétry.

Architectural photogrammetry is a technique derifrech aerial map making in
which images from photographs are converted toratescale drawings. The process is

especially well suited to recording large or corogied structures and offers the

4 Martin HeideggerThe Question Concerning Technology and Other Esdaysiarper pbk. ed. (New
York: Harper & Row, 1977), 14.
5| am going to discuss architectural photogrammesitensively in Chapters 111, IV, and VII.
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possibility of making and storing large numberpbbtogrammetric images, from which
measured drawings could be made at any time. HawEeery E. Borchers said that this
recording methodology is limited to what the carseran seé Only what appears in a
photograph, and often what appears simultaneonglyo stereo-pairs, can be measured
and drawn. Accordingly, the level of details covkne photographs determines the
accuracy and content of the drawings. In other wondhat is captured in the
photographs dominates how the documenter seesremeskhe heritage asset.

According to Heidegger, technology is not neutaak] it is imbued with many
values. Technology, by its sheer mastery of cedapects of nature, has made
unprecedented advances in humans’ lives possiblesé€gjuently, the very existence of
recording technologies imparts a real value. FangXe, using architectural
photogrammetry to record tall structures withoat tieed of any scaffolding possesses a
significant value, because it is now feasible wude buildings with difficult or
dangerous access in documentation projects.

Heidegger emphasized that technology never &nldsthe technological age,
everything shows up as needing to be reorganizedder to make it more efficient,
flexible, and useful in an infinite variety of wayss people become addicted to the
technological instruments, they start to identifytfee experience in terms of ease and
flexibility. For example, when heritage professilsnaurchase a digital tool or device,

the instrument immediately becomes outdated andra efficient, more accurate, and

“® perry E. Borchers, “The Measure of the FuturetaedPast,Journal of the American Institute of
Architects28(1957): 353.
*"Heidegger,The Question Concerning Technology and Other Esd#ys
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faster one has already been released. Then thenégotation team strives to experiment
with the newer release.

Another key theorist on technology, Ihde stated tdehnology is ambivalent.
Ambivalent technology is distinguished from nedtyaby the role it attributes to social
values in the use and the development of techeysiems. Technological culture no
longer appears to involve a way of reduction ofwlags that the world is revealed to the
humans. Technology does not only develop in thection of one-dimensionality,
calculability, and uniformity, but rather in theelction of plurality. According to Ihde,
there are many possible forms of technological atezh that transform human’s access
to the world. On one hand technologies open newswéyccess to the world; on the
other hand they narrow this access. |hde’s unaiedgtg of technology is very
important because he explains human experiencetegtinology through embodiment
and hermeneutic relatiof&Non-neutrality is most evident in the former, wdhéodily
perception is extended by the use of tools (thraugleffects of either amplification or
reduction). Hermeneutic relations occur when ticlnielogy represents the quality or
value of an object without a person perceiving thatlity directly.

Traditionally, hermeneutics was understood as\olire the interpretation of
texts. Ihde, however develops a more material qurae of hermeneutics. According to
Ihde, it is possible to interpret things rathemthexts hermeneutically such as those by
scientific instruments. In other words, scientifistruments constitute what scientists

observe; these instruments interpret reality befior@ans can observe it.

“8 Don lhde,Technology and the Lifeworld: From Garden to Eaifhe Indiana Series in the Philosophy
of Technology (Bloomington: Indiana University Ps$990), 6-13.
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In both embodiment and hermeneutic relations, tleea@ important mutual
characteristic: technology mediates experience tlamdigh this mediation, it alters the
experience of phenomeffaFor instance, when a surveyor examines the sudbae
historic structure, he experiences the surfaceutitrghe tip of his fingers. However,
when he uses a pair of plastic gloves, the smoethoeroughness of the surface can
only be felt through the gloves. Therefore, hisezignce of the surface changes with
medium that is used.

According to Ihde, mediation amplifies certain @weristics of an object.
Amplification reveals features that are only pagisailable, or perhaps not available to
the naked ey& For instance, one of the recent additions to teerl of documentation
technologies, the three-dimensional laser scahrem reveal structural deformations of
an artifact. This device rapidly shoots multiplsdapoints across a surface, resulting in
a three-dimensional “point-cloud.” Using relativelgphisticated software, surfaces can
then be mapped to the points, and subsequents$kaken to determine if the structure
is warping out of its true geometrical shape, ansete if the building is plumb or
leaning in any direction. In the 2002 documentapouject for the Bodie Island
Lighthouse in Rockville, Maryland, NPS used thenseal data to determine if the tower
had deviated from the centerline. The team cresgetion cuts through the point cloud

of the structure at ten-foot intervals. The poilozd showed that the tower had

“9Don Ihde Technics and PraxjBoston Studies in the Philosophy of Science (Bewotit, Holland ,
Boston: D. Reidel Pub. Co., 1979), 8.

*bid., 21.

*1| am going to discuss three-dimensional laserrseaextensively in Chapters I, IV, and VII.
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maintained true circular shape throughout its aise had not deviated from the
centerline’?

However, as Ihde stated, mediation amplifies oypeernce with our
surroundings; it also reduces other features obtject>® While the mediated
environment of scanning amplifies structural infatran which is not obvious to the
naked eye, this mediation also reduces the docurie®ingagement with cultural
heritage. The documenter can now record the esiteen a couple of days, compared to
weeks of fieldwork with traditional methods. Whilee reduction of the fieldwork is
favorable in projects that have time contingendies,documenter does not get the same
sense of the heritage environment that he can wherersed in the historic setting.

Regarding technological mediated experience withwaarld, McLuhan
discussed that, in fact, ‘The Medium is the Messadgel.uhan viewed media not only
as tools to be used in different ways, but as @atte environment, often fading in the
background yet influencing and shaping humansaghligisignificant ways. The various
media directly alters how information is underst@od how reality is perceived. The
different form, arrangement, or ratio of each meduultivates our senses in a distinct
manner, which creates new forms of awareness. Tgerseptual transformations
happen regardless of the content of the mes¥dgbe Medium is the Message’ implies

that, in order to understand the context of thesags, people need to start exploring

*2Todd A. Croteau, “Documenting Bodie Island Lighie: Using Digital Technologies for Efficient and
Accurate Measurements,” http://www.hnsa.org/confZp8@pers/croteau.htm.

%3 |hde, Technics and Praxj1.

¥ Susan B. Barnes, “The Global Village Versus Trildain: Tthe Paradox of the Medium and the
Message,” inThe Legacy of McLuhard. Lance Strate and Edward Wachtel (Creskill,Hiampton

Press, 2005), 285.
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what the medium is and move it from the invisibéekground into the foreground. Only
by developing an awareness of media, can humansatiedyze the powers of
perception and capacity for understanding and biegiealize the different messages,
different worldviews, and different ways of lifeatheach different medium provides.

By medium, McLuhan refers not only to the matetoalt also to the means,
modes, and methods by which humans operate ondterial world. For example,
writing is not only a conduit of information andramunication, but it also transforms
the way people think and organize informatidill media are dynamic metaphors in
their power to translate people’s experiencesmeto forms. Even a single spoken word
has the power to render people’s experiences. Wbtids, humans can translate our
immediate experience to vocal symbols, so thatitidd can be evoked and retrieved at
any moment?®

McLuhan started his research with communicationiepdxlit soon after
stretched his doctrine to the concept of technoklgyg whole. He felt that all
technologies are inherently media because theyfack between humans and their
environment. Further, as with any media, techn@sgilso restructure patterns of social

independence and every aspect of a person’¥'lifven this, the message of any

% Denise Schmandt-Besserat, “The Interface betwegting/and Art,” inThe Legacy of McLuhared.
Lance Strate and Edward Wachtel (Creskill, NJ: HamPress, 2005), 109.

%5 Marshall McLuhanUnderstanding Media: The Extensions of MHrst ed. (New York,: McGraw-Hill,
1964), 64. Denise Schmandt-Besserat, “The Inteff@teeen Writing and Art,” iThe Legacy of
McLuhan ed. Lance Strate and Edward Wachtel (Creskill,Hlampton Press, 2005), 109.

%% Marshall McLuhanpnderstanding Media: The Extensions of MHrst ed. (New York,: McGraw-Hill,
1964), 64.

> McLuhan, 23.
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medium or technology is the scale, pace, or pattenit introduces to human affars.
For example, laser scanning has revolutionizeddgidocumentation work in many
ways. First, with the utilization of a laser scanradl types of surfaces from artifacts to
single structures to historic landscapes can besuned, and an accurate base of
information can be provided. Second, laser teclmesohave changed the pace of
recording, allowing information to be recorded aach faster pace. Scanning
technologies have allowed great advances in olbbgimeasurements and producing
highly accurate representations in real time. Faingle comparison, a two-person
HABS field crew can barely capture 500 points pegy slurveying with a total station or
other electronic distance-measurement equipmenteder, when using the scanner,
technicians can record up to one million data oimminutes’® A large building such
as the St. Andrews Church in Bryan, Texas can aergd in one to two days. Third,
technologies have introduced new patterns to lygritacording. Now heritage
professionals can experience increasing numbarswfrecording situations using
diverse humanistic and technical sciences.

According to McLuhan, the use of modern technolegias brought distinct
characteristics to human lives. For instance, thinaechnology people acquired the
ability to carry out dangerous social operationthwbomplete detachment and a posture
of uninvolvement. Imagine what would happen if egeon had to be involved directly

in an operation on himséif.In the case of heritage recording, the remoteisgrnsols

58 i
Ibid., 24.
%9 Elizabeth I. Louden and Karen Hughes, “Bridging @ap: Using the 3-D Laser Scanning in Historic-
Building Documentation,APT BulletinVol. 36, No. 2-3 (2005): 38.
0 McLuhan,Understanding Media: The Extensions of Mae.
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allow documenter to examine various phenomenaatteatinder hazardous
circumstances with a physical detachment. In amldiimagine the hazardous field
environment if a surveyor had to record a sevelg@pidated historic structure with
only the use of a tape measure and a plumb bob.

Worldwide platforms such as the International Calusre Monuments and Sites
(ICOMOS) promote the application of theory, methodg, and scientific techniques to
the conservation of the architectural and archapodd heritage. Technical forums such
as the Association for Preservation Technology (AR¥e accompanying APT annual
conference, and peer-reviewed journals such a&RfieBulletin provide technical
knowledge and guidance for heritage professiomaise international arena.
Furthermore, organizations such as National Cdatd?reservation Technology and
Training (NCPTT), a research division of the Na@ibRark Service, provide applied
research and professional training in the heriteede in the United States. NCPTT
awards grants for research for the use of sciendgechnology in the field of historic
preservation. In addition, many scholarly workstsas Al-Ratrout’8" dissertation work
of the feasibility of the optical Moiré interferomng technique in heritage recording and
Burt's®? analysis of digital photogrammetry for the meament of historic adobe ruins
have been devoted to the efficient integratiorechhological applications in heritage

projects. However, discussing the technologicalitagztl environment of heritage

1 Samer Abdulmunim Al-Ratrout, “Feasibility Studyd$ing Optical Moiré Interferometry Technique
for Fine-Grain Surface Relief in Heritage Recordif{@ollege Station, Texas: Texas A&M University,
2005), http://handle.tamu.edu/1969.1/2520.

%2 Richard Andrew Burt, “An Investigation into thedfars Affecting the Accuracy of Close Range Digital
Photogrammetry for the Measurement of Historic Aeldtall Ruins” (Thesis (Ph D), Texas A&M
University, 2000).
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documentation has never been part of the discigtierce, the need to conduct a
philosophical inquiry of the documenter’s stance¢hi@ heritage documentation projects

in the current study.

HABS in the Literature

One of the milestones of the American historic preation movement, HABS
was born on a Sunday afternoon in November of 183 Charles Peterson, then a
young employee of the National Park Service, weoten-page proposal for the
program®® According to Peterson, our architectural heritafjeuildings from the
previous four centuries was diminishing daily atadarming rate. The ravages of fire
and other natural elements, together with demaliéind alterations caused by real estate
‘improvements,’ formed an inexorable tide of destian destined to wipe out the great
majority of the buildings dating from the beginniofgthe nation. Therefore, Peterson
felt it was the responsibility of the American p&ojp see that these antique buildings
must somehow be recorded before they disappeat@dmnecorded oblivion.

HABS is one of the most remarkable products ofGneat Depression. Since its
inception, the HABS program has survived and cametihto grow -- unlike other federal
assistance projects that disappeared as soonasliféaehding ended. The survival of
HABS is due partly to the thoughtful structure loé initial program via the 1934
agreement between NPS, AIA, and the Library of Cess In addition, the success of

the program represents the widely perceived nedtkitunited States to identify and

8 peterson, “The Historic American Buildings Sun@gntinued,” 30.
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document the surviving architectural masterpied¢bepast, particularly the ones that
might be threatened with development or demolitfon.

Over the course of the years, HABS utilized therds produced by thousands
of architects and architecture students spanniegygart of the country, from Alaska to
Florida, and recorded every architectural examm@mfearly American buildings to the
20th century Modernism. While HABS has continueduéll the task of documenting
American architectural heritage uninterrupted ®phesent day, HABS documentation
has been fine-tuned to incorporate a logical secgiehtasks over time.

First, HABS has evolved into an education platfavith “hands-on” field
training for young architects and students in taklfof historic preservation. Through
HABS, students learn several skills, including htovwperform archival research, to
collect accurate measurements and create compre@dietd notes, to use different
documentation methodologies, to prepare “as fowoedtition drawings in a wide range
of media, to pencil on trace paper, to ink on My@ad/or CADD, to assemble a
comprehensive package that would be a completengiaiation record of as-found
condition of historic resources, and to work orr@fgssional project team.

Second, HABS has been assigned additional fedespbnsibilities following
the amendment of the National Historic Preservationand the Secretary’'s Standards
in 1983° For example, HABS collaborated with diversifiedjanizations to bring life

into dilapidated downtowns that were suffering frarban renewal and other threats. In

64 James C. Massey, “The History of HABS Nationwide,Recording a Vanishing Legacy: The Historic
American Buildings Survey in New Mexico, 1933-Toddy Sally Hyer (Santa Fe, NM: Museum of New
Mexico Press, 2001), 1.

% Kapsch, “HABS/HAER: A User's Guide,” 23.
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addition, HABS became the central figure in fedendlgation projects. If a federally
funded project had to alter or demolish a histette, the NHPA mandated that the
property be documented according to the HABS stalsda

Third, HABS has evolved into a recognized fedegratmer in the preservation
practice. HABS collaboration with the private seé@od non-governmental
organizations such as the National Trust, the Prasen Alliance for Greater
Philadelphia, Cyark, and the Culture Minister foe Scottish Government define the
program as an overarching cultural heritage prograthe field.

Fourth, HABS has become an important vehicle tdipuk heritage
information. Numerous literature studies haveussed the HABS documentation
philosophy. For exampl&ecording Historic Structuregd. J. A. Burns and the staff of
HABS/HAER, has been referred to as “the bible,sspeak,” for recording historic
buildings in the United State¥ and it is the principal handbook used by any hgsit
professional or student who prepares document&ioHABS, HAER, HALS, or other
federal bodies. The study addressed how to devetapal documentation of built
heritage by using histories, large-format photobya@nd measured drawings. The
compilation defined the use of measured drawing m&ans to document historic
structures and elaborated on how to prepare thasieylar drawings. The study
presented various documentation methodologies asittand survey, large-format
photography, photogrammetry, and three-dimensilasar scanning as means to collect

field data. However, because the book was desitmelhborate on the execution of

% J. A. BurnsRecording Historic Structure@Viley, 2004).
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HABS documentation, the study did not cover thégsmphical inquiry of the act of
drawing in heritage documentation or the transfaiona that the technological
mediation brings to the profession.

Recording a Vanishing Legaoyd. S. Hyer, is a compilation of articles of HABS
works in New Mexico from 1933 to the time it wasbfished®’ This study is significant
not only because it described HABS documentatiddew Mexico, but also because of
the accompanying personal accounts of the progaticgpants. The contrasting
perspectives of HABS team members from 1934, tlt®4%he 1970s, and the 1980s
revealed much about their efforts to record thébadsiructures using the HABS
documentation methodology. Thus, the memoirs afgtieam members are pivotal to
the comparison of the documentation culture inedéht epochs.

Komas’ dissertatiortlistoric Building Documentation in the United State
1933-2000: The Historic American Buildings Suneey;ase Studyexplored how
individuals with different levels of involvement thithe program conceptualize the
development, operational context, and future dinacof HABS ®® Komas also
concentrated on examining the role of technologyéprocess of HABS
documentation and its influence on the end-produdte participants in the study
portrayed technology as a beneficial tool to féaié obtaining measurements and
produce drawings. However, Komas noted that thiel r@ipsolescence of digital

technologies, as well as the unsolved digital dataival issues of the Library of

7 sally Hyer, “HABS Recording in New Mexico,” iRecording a Vanishing Legacy: The Historic
American Buildings Survey in New Mexico, 1933-Toddy Sally Hyer (Santa Fe, NM: Museum of New
Mexico Press, 2001).

% Komas, “Historic Building Documentation in the tkd States, 1933-2000: The Historic American
Buildings Survey, a Case Study.”
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Congress, limited the inclusion of HABS projectatthave been prepared by digital
means to the Library’s HABS archive.

The studies noted above provide an invaluable im$@the HABS culture of
documentation. Yet, they do not study the way teahnological decisions could change
the perception of cultural heritage. Even thoughdkecution of HABS documentation
is intertwined with the act of drawing and techmgid@al progress, the technological
inquiry has not been much mapped in the HABS dismun order to define HABS in
the future, the causes and effects of technologulghoe clearly defined, and the
meaning of drawing should be described in this&nfThe current study bridges this
gap by studying drawing as a way of connectingultucal heritage and determining

what we are gaining and missing with the technalalgmediation.

Methodology
In order to embrace the existing structure andgssees within the
documentation environment, a qualitative researethod was used in this study.
Qualitative research has significant charactesstin emphasis on natural setting, a
focus on interpretation and meaning, a focus on th@wespondents make sense of their
own circumstances, emergent rather than tightlfigareed, and the use of multiple

interactive and humanistic tactits.

% Adapted from Catherine Marshall and Gretchen BssRmanDesigning Qualitative Researchth ed.
(Thousands Oaks, CA: Sage Publications, 2006 @ Lada N. Groat and David Wangrchitectural
Research Method®New York: J. Wiley, 2002), 176-77.
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Using a case study is a recognized approach intgtinae research that allows
the researcher to entail immersion in the settamgl, provides in-depth and detailed
examination of the phenomenon under study. Indbigext, due to the physical
limitations of this study, studying the entire fef heritage documentation is an
impossible task. However, framing the documentatiigoipline to a smaller study area
-- such as the HABS culture of documentation -devgs all dynamics in the field,
elicits sub-themes extensively, and clarifies tagguns.

The strength of the case study strategy lies iuthigation of multiple data
gathering method®. The current study utilizes a literature reviewdepth interviews,
the researcher’s observations, and an analysigdofidual documentation projects that
follow the HABS methodology as individual methode literature review builds the
logical framework for research and locates thismavork in a context of related studies.
Stemming from this foundation, the research contdra body of knowledge through
contrasting perspectives from in-depth intervieths,researcher’s observations from
participating in cultural heritage projects, ancriéical insight of case studies.

The use of multiple tactics has several advantdgksits bias in the findings,
improves trustworthiness of the study, and fa¢ésgahe transfer of the discoveries to
similar documentation settings that deal with textbgy and drawing. When the data

coming from all these different methods indicategdain issue, for example the virtues

0 Groat and WandArchitectural Research Method360-62.
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of the act of drawing in engagement with culturatitage, this improves the validity of

the particular discussion within the context of terent study?

An Overview of the Study

The ramifications of the inquiry of this study nssgate delving into broad
theories, methodology, and applications, some atkvbome from outside the
discipline of heritage documentation. In this catit€hapter Il presents the qualitative
research and locates the study within this coniéxt. chapter maps the research
guestion by explaining the case study strategyp@hndll examines analog and digital
technologies used in heritage documentation, asasekflecting on the issues of
archiving heritage information. The chapter delves hand survey and recording,
large-format photography, total station theodoliiepal positioning systems, pictorial
imagery, rectified photography, photogrammetryetaganning, computer-aided design
and drafting, structured light scanning, databaseisgeographic information systems.
Chapter IV provides the history of HABS. The histal origins of HABS are reviewed
here, as well as the noteworthy development optbgram from 1933 to the present
date. In addition, the chapter discusses HABS decuation strategies in tandem with
historic epochs. Chapter V presents a thoroughysisabf drawing in architectural
history and thought. This chapter examines theesand meanings embedded in the act
of drawing as well as in the final product. Furthere, this chapter locates the HABS

drawings in this tradition. Chapter VI examines pidosophical discourse of

"L Groat and Wang, 360-62.
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technology through Heidegger’s discussion of ramgalhde’s doctrine of meditation,
and McLuhan’s argument of medium. Chapter VIl dedth the transformation of the
documentation practice. The chapter utilizes a @matpve study of hand recording and
laser scanner surveying. In this chapter, docuntientarojects from the center for
Heritage are used as case studies. Chapter Vitacena review of drawing and
technology, presents the future of HABS culturel@fumentation, provides
recommendations to heritage professionals in regafrd successful documentation

project, and probes possible future research areas.



37

CHAPTER Il

METHODOLOGY

This study examines how digital documentation méwiasform the act of
drawing and, hence, the architectural documenbersl with cultural heritage. The
study also examines the ways that the technoldgiceddiated documentation
environment both helps and hinders the act of drgwand how it alters a documenter’s
understanding of cultural heritage. In particuthrs study focuses on the HABS
documentation philosophy, which still includes tlse of “low- tech” pencil sketches on
graph paper, along with the use of “high-tech” doeatation technologies. This study
discusses heritage professionals’ impressionseglthgs, as well as the strategies they
use to document historic fabric, the significantdrawing within this context, and the
use of technologies to acquire information abodhigectural heritage assets. It is not a
historical study, nor does it attempt to recongteuchronological of events of HABS
history. It is not an experimental study because ot trying to prove or disapprove a
pre-stated hypothesis of technology or drawinghBatit is a practical study seeking to
provide a better understanding of the relationslefpveen documentation, technology,
drawing, and cultural heritage. The desired reaarksrecommendations to HABS staff
and other heritage professionals on how the doctatien process can evolve in the
future using digital mediation, yet retain the mgéle values of drawing.

The constructivist paradigm constitutes the infragttire for this study. The

constructivist belief system supports a relatioistological position: “realities exist in
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the form of multiple mental constructions, socialyd experientially based, local and
specific, dependent for their form and contentlenpersons who hold therff’In other
words, the constructivist conceives the natureeafity as multiple realities where each
person holds a different and equally valid vievaadtuation. Constructivism advocates
an epistemological stance in which the relationgt@fween the knower and known is
subjectivist: “[the] inquirer and inquired into desed into a single (monistic) entity.
Findings are literally the creation of the procekmteraction between the twé*The
constructivist perceives that he and his resporsdafiience each other, and this intense
interaction develops the findings of the study. é&rthe methodology of the
constructivist belief system elicits and refinediudual constructions and compares
them dialectically with the aim of generating orideav constructions on which there is
substantial consens(.

In accordance with constructivism, this study emptba qualitative research
strategy. Qualitative research is a “multi-methodoicus, involving an interpretive,
naturalistic approach to its subject matter. Theans that qualitative researchers study
things in their natural settings, attempting to maknse of, or interpret, phenomena in
terms of the meanings people bring to them. Quai@aesearch involves the studied
use and collection of a variety of empirical maksi”>

Qualitative research is a broad approach to thiystfisocial phenomena that

varies in methodologies. In his 2007 work, Cresw&tussed narrative research,

"2Egon G. GubaThe Paradigm DialogNewbury Park, CA: Sage Publications, 1990), 27.

" bid., 27.

" bid., 27.

> Norman K. Denzin and Yvonna S. LincoBirategies of Qualitative Inquir§Thousand Oaks, CA: Sage
Publications, 1998), 3.
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phenomenology, grounded theory, ethnography, asel staidies as major qualitative
inquiry strategie$® During, Denzin, and Lincoln recognized case stidi¢hnography,
phenomenology, grounded theory, life history, hisad methods, action research, and
clinical research as qualitative research geflrEsen though qualitative methodologies
exist in great variety, they merge in some consitiens and proceduré$The
complexities of social interactions in life and t@asting perspectives of individuals
channel qualitative researchers into natural gtirather than laboratories, and foster
pragmatism in using multiple methods for explorantppic. For qualitative study
context matters, the internalized notions of normaglitions, roles, meanings, and values
are critical aspects of the settifgOnly by working in the natural environment of
heritage documentation can this study discover th@se complexities and multiple
versions of reality of heritage documentation ofgecaer time.

This study defines the natural setting of heritdgeumentation as the cultural,
social, and physical environment in which the doentar spends time working on a
project. Thus, the documentation environment hasgarts: (a) the actual site where the
documenter gathers data, (b) the office environnmewhich the documenter translates
the field data into heritage information.

Lincoln and Guba defined emergent design as otleeafnajor characteristics of

qualitative research. The flexibility of emergeesd)n allows the researcher to

6 John W. CreswelQualitative Inquiry & Research Design: Choosing amd-ive Approachend ed.
(Thousand Oaks: Sage Publications, 2007), 10.

" Norman K. Denzin and Yvonna S. Lincolfhe Sage Handbook of Qualitative Resea8tH ed.
(Thousand Oaks: Sage Publications, 2005), xii.

8 Marshall and RossmaBesigning Qualitative Researgch.

Ibid., 53.
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determine the “unfolding, cascading, rolling, amaeeging” issues during the study
rather than to construct it preordinat&fyin qualitative research, what emerges between
the researcher and the phenomenon being studiadyedy unpredictable in advance.
Therefore, the unfolding multiple realities detemmthe design, and process of data
gathering emerges as the needs of new informat®reaealed.

As the current study commenced, the researchemaieted that more
interviewees would add a valuable set of additial@a and additional projects would
demonstrate diversified aspects of documentatiafafas the methodology for this
study, emergent design became evident during theeps of selecting interviewees
(guided by emerging findings), the structure ofititerview questions (open-ended),
and the selection of documentation projects (guldedmerging findings).

One of the implications of qualitative inquiry Isat the researcher serves as the
primary data-gathering instrument. The researcbest@utes an intimate part of
research:

...because it would be virtually impossible to devagariori a nonhuman

instrument with sufficient adaptability to encompasd adjust to the variety of

realities that will be encountered, because olitiderstanding that all
instruments interact with respondents and objeat$Hat only the human
instrument is capable of grasping and evaluatiegiieaning of that differential
interaction, because the intrusion of instrumemisrvenes in the mutual shaping

of other elements and that shaping can be appeécsaid evaluated only by a

human, and because all instruments are value-tzaskohteract with local

values but only the human is in a position to idgr@nd take into account (to
some extent) those resulting biadés.

8yvonna S. Lincoln and Egon G. GutNagturalistic Inquiry(Beverly Hills, CA: Sage Publications,
1985), 41.
® bid., 39-40.
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One of the challenges in qualitative study is taitibias in the interpretation of
data. Certainly, my own personal role as an architeTurkey and heritage professional
condition the research questions and the stakeeiemerging answers. Further, my
personal interests in HABS documentation have anfbed the research process. My
personal interest in documentation can be congidaséh valuable and detrimental to
the results. It is valuable because with my knogéednd practice in heritage
documentation, | can interact better with the plme@oa and emerging questions in the
study. In addition, my personal connection withitagle professionals provided easy
access to the participants, and reduced the anebtime spent on data collection. It is
detrimental due to potential bias and reactivitjh® emergent information. Therefore,
to limit bias | used the case study method as axm&autilize multiple data gathering
strategies in order to provide a trustworthy awctl research study.

According to Yin, “A case study is an empirical iy that investigates a
contemporary phenomenon within its real-life contespecially when the boundaries
between phenomenon and context are not clearlgrtfd The case study methodology
constitutes an essential form of qualitative stui#tydies focusing on society and culture
in a group, a program, or an organization typicaipouse some form of case study as a
strategy. In this context, using the HABS cultufelacumentation as a focus of inquiry
allowed me to explore all dynamics in the HABS et extensively elicits sub-themes,
clarify all the patterns, and gave me informatiegarding relevant variables that had yet

to be identified.

82 Robert K. Yin,Case Study Research: Design and Metha@dd ed., Applied Social Research Methods
Series (Thousand Oaks: Sage Publications, 1994), 13
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Case study research strategy has five major cleaustats:

(a) a focus on either single or multiple casegjistliin their real life contexts,

(b) the capacity to explain causal links, c) th@amance of theory development

in the research design phase, (d) a reliance ohpleusources of evidence, with

data needing to converge in a triangulating fashaoil (e) the power to
generalize to theor{?

Case studies use multiple data gathering methotienvihe data comes from
different sources, using multiple sources of evagestrengthens a case stidfpuring
the research, when findings, interpretation, anttlusions are derived from different
data sources, the case study will be less proredos. However, if the researcher
utilizes only one data source, the findings wilt be reliable because he the interview
may be inaccurate interview or the documentatioy beabiased.

Triangulation constitutes a process whereby dagatisered through different
guestions, different sources, and different methodsear on the same set of issues. A
point in space is described by specifying the seetion of three vectors. The social
sciences imported the triangulation concept fofidgavith qualitative evidence. Hence,
the most robust fact should be determined throtdgeat three coinciding sourc®sn
gualitative studies, researchers use triangulati@ddress issues of research validity,

credibility, objectivity, and conformabilit§f If all the data sources all point the same

direction, then the researcher has triangulatedate successfully and he can be more

8 Groat and WangArchitectural Research Method346.

8 Robert K. Yin,Applications of Case Study Researzhd ed., Applied Social Research Methods Series
(Thousand Oaks: Sage Publications, 2003), 83.

*pid., 83.

8 Groat and WandArchitectural Research Method361.
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confident in the conclusions. However, as Marshatl Rossman discussed triangulation
is not about getting the “truth” but rather abdntfng multiple perspective¥.

Triangulating multiple data gathering strategiesrggthens the transferability of
the findings to other projects in similar situasowith similar research questions or
guestions of practice. The study of the HABS doautatgon methods illuminates the
larger dynamics of heritage documentation and telclygy, and triangulating multiple
data sources facilitates transposing the findirfidhis study to any documentation

project that utilizes technology and drawing.

Methods

The current study is structured around three lofesquiry. The first concerns
documentation as a means to connect with cult@addge. The second line of
guestioning complements the first one through sgpkieans of drawing as a way to
engage with the historic environment. The thirduing seeks the effects of
technological mediation on the documenter’s bortth wultural heritage through the act
of drawing. These lines of inquiry were undertakagether using the HABS culture of
documentation as a case study strategy. The aade wilized multiple and
complementary data gathering methods that inclad@drature review, analysis of
individual documentation projects that follow th&BIS methodology, participant

observation, and in-depth interviews.

87 Marshall and RossmaBesigning Qualitative Researcf04.
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The study pursued a process by which data gatherangscription, organization,
and analysis were combined together. One of themehgllenges during a qualitative
study is dealing with vast quantities of d&t4n fact, many researchers spent years in
the field coding vast amounts of unstructured datarder to ease retrieval of data for
analysis, in the beginning of this study | prepaadist of predetermined themes for data
coding based on the literature review and my pagitt observations from heritage
projects. The list consisted of general themes sasdHABS, drawing, cultural heritage,
preservation education, architectural educatiorgnaing technologies, documentation,
photography, photogrammetry, laser scanning, |&wgeat photography, the Library of
Congress, etc.

Relying on these themes facilitated retrieval amalysis. However, in order to
remain true to the flexible nature of qualitatiesearch, | added and eliminated some
themes as the research unfolded. | also startedo on individual chapters based on
the literature review. Even though the findingsirthe in-depth interviews did not
proceed in a linear fashion, | categorized themeaeral statements, followed by
syntactical information fragments. | categorizeesth information fragments digitally
via Microsoft Office Word, as well as using conventl index cards. After that, |
analyzed and compared the information fragmentsrbefmbedding the statements of
the participants in the corresponding chapters.prbeess of combining description,
analysis, and interpretation, and putting these tiné early drafts of the chapters

allowed me to determine any troublesome or incoteplata. Consequently, | focused

8 Groat and WandArchitectural Research Methodk99.
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on additional literature review to fill the resdaigaps and added corresponding
guestions in the coming interviews. In the literaftschatzman and Strauss referred to
this interpretive/subjectivist approach as one Inmclv the researcher is guided by initial
concepts and then shifts or modifies data as Heatsland examines data as analytic
strategy.
Probably the most fundamental operation in theysmabf qualitative data is that
of discovering significant classes of things, passand events and the properties
that characterize them. In this process, whichinaes throughout the research,
the analyst gradually comes to revealibis andbecause’she names classes
and links one with another, at first with “simplefatements (propositions) that
express the linkages, and continues this procagsispropositions fall into
sets, in an ever-increasing density of linkafes.
Literature Review
The literature review was used to build the logfcamework for this research
study. It was the impetus for the initial findings, well as guiding the infrastructure for
emerging issues. It contributed to every aspetii@ftesearch process from identifying
the research questions, to determining the protpgestions of the interviews, to the
development of my own thinking. A brief review bietliterature relevant to this study is
presented in the following paragraphs. For thighgtthe literature review fell into four
categories.

The first category concerned the understandingaiihg in architectural

history and thought. The role of drawing has besou$sed as a means of

8 Leonard Schatzman and Anselm L. StraB#sld Research, Strategies for a Natural Sociology
Prentice-Hall Methods of Social Science Series [@mgod Cliffs, N.J.,: Prentice-Hall, 1973), 108-10.
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representation, communication, design, and analydike act of drawing constitutes a
direct link between thinking, observation, and tetag ”* Drawing is also embedded
with cultural and social valuéé.Yet, the conceptualization of the act of drawing i
heritage documentation has not raised much disoussi

The second line of inquiry focused on a technaalgiliscourse and the history
of technology as well as its reflections on ouesi¥? Of particular concern are
Heidegger's doctrine of technology as a mode o¢aéng*, Ihde’s discussion of
technology as a mediated environment which altersgperience of phenomenion
and McLuhan’s doctrine of ‘Medium is the Messdfechose these philosophers
because their discourses on technological medidigpiay similarities to the current

situation in the documentation practice.

% Jukka JokilehtoA History of Architectural ConservatipButterworth-Heinemann Series in
Conservation and Museology (Oxford, England , BosRutterworth-Heinemann, 1999), S. Ridgway,
“The Representation of Constructio®fchitectural Theory Revied4, no. 3 (2009), John H. Stubbs,
Time Honored: A Global View of Architectural Consaion: Parameters, Theory, & Evolution of an
Ethos ed. World Monuments Fund (New York N.Y.) (Hobok&hJ.: John Wiley & Sons, 2009), S
Unwin, “Analysing Architecture through DrawingBuilding Research & Informatio85, no. 1 (2007).
1 Manuela Antoniu, “Drawing without DrawingArchitectural Theory Revied4, no. 3 (2009), A.
Bordeleau, “Drawing in Time: Cockerell, Archaeolsigand Architect,’Architectural Theory Revied4,
no. 3 (2009), Marc Treilprawing/Thinking: Confronting an Electronic Ageondon , New York:
Routledge, 2008).

92 M. Frascari, “Lines as Architectural ThinkingXtchitectural Theory Revied¥, no. 3 (2009), Robin
Evans,Translations from Drawing to Building and Other Bgs AA Documents (London: Architectural
Association, 1997), Lavoie, “The Role of HABS iretRield of Architectural Documentation.”

9 Andrew FeenberdGritical Theory of Technolog§New York: Oxford University Press, 1991), Eric
Katz, Andrew Light, and William B. Thompso@pntrolling Technology: Contemporary Issu2ad ed.
(Amherst, NY: Prometheus Books, 2003), Donald AcKlenzie and Judy Wajcmaihe Social Shaping
of Technology: How the Refrigerator Got Its H@&lilton Keynes , Philadelphia: Open University 8sg
1985), Don IhdePhilosophy of Technology: An Introductidrst ed., Paragon Issues in Philosophy (New
York: Paragon House, 1993).

% HeideggerThe Question Concerning Technology and Other Esgaydrew FeenbergQuestioning
TechnologyLondon , New York: Routledge, 1999).

% |hde, Technics and Praxis

% McLuhan,Understanding Media: The Extensions of Man
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The third line of questioning consisted of readingsheritage documentation.
Heritage documentation is acquiring knowledge alaochitectural structures or artifacts
that exhibit cultural heritage. Documentation i$ just about the physical understanding
of the building, but attempts to capture the spifithe artifact’ Within the discipline of
documentation, the researcher found that the aegisterature focuses on technologies.
Technologies have been perceived as essentiahamemg the quality of the
documentation process, as well as augmenting asalgd diagnosis of current
conditions?® However, digital tools have also been criticizededucing the
documenter's engagement with the historic enviramtrite

The fourth category of literature review consistédeadings on HABS. An early
foray into preservation planning at the nationakleHABS tapped into a growing sense
that modern American society required a large-spadservation of the pa&t When
Peterson designed HABS, his conception was to dpwa “architect’s progrant>
However, since its inception the program has ewblato a documentation leader in a

field intertwined with cultural, educational, anucial values? It was interesting to

" Woodcock, “Discovery through Documentation: Thedstigation of Historic and Cultural Resources,”
43.

% RA Williamson and J Warren-Findley, “Technologyamsfer, Historic Preservation, and Public Policy,”
The Public Historiaril3, no. 3 (1991): 18, William J. Murtagkeeping Time: The History and Theory of
Preservation in AmerigeRev. ed. (New York: John Wiley & Sons, 2006).

% Warden and Woodcock, “Historic Documentation: Adébof Project Based Learning for Architectural
Education,” 110.

190) jsa Pfueller, Davidson and Martin J. Perschl@hé Historic American Buildings Survey During the
New Deal Era: Documenting 'a Complete Resume oBtlikler's Art',” CRM: The Journal of Heritage
Stewardship/ol. 1, No. 1, no. Fall (2003): 51.

101 Komas, “Historic Building Documentation in the ted States, 1933-2000: The Historic American
Buildings Survey, a Case Study,” 117.

102E B. Cliver et al., “HABS/HAER at the Millenniumidvancing Architectural and Engineering
Documentation,’/APT Bulletin3/4, no. Thirtieth-Anniversary Issue (1998), CkarkE. Peterson, “The
Historic American Buildings Survey, Its Beginningslistoric America, Buildings, Structures and Sites
8(1983), Kapsch, “HABS/Haer: A User's Guide.”
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note that mapping the HABS culture of documentasis@n inquiry of recognizing the
issues of contemporary documentation practice didyat much attention in the

literature.

Analysis of Documentation Projects

This research study used a different avenue ofgktzering that involved
examining actual HABS documentation projects. Hiliewed another type of data to be
included in the study that went beyond the litemateview and the reflective thoughts
of the respondents. Only by analyzing a documeanigiroject from the beginning to the
end could | have a thorough idea of what HABS celaf documentation is. In regards
to this, the difficulty lay in the geographical iaron of the projects. Every summer,
teams from the HABS Washington, DC office troopusrd the United States to record
historic structures; then they return to the DGoeefto finish the drawings. In most
cases, the production of the drawings cannot bepteiad during the summer period, so
the projects are being passed to other delinedti@rsce, it was impossible for me to
pursue each project at the HABS office becausedhgpletion of a project might stretch
into two years or more. In order to acquire a deepéerstanding of HABS projects, |
traveled to the HABS/HAER/HAEL office in WashingtddC where | experienced in-
house documentation work, talked with project pgyéints, and attended their project
review meetings. | was given published materialh wiformation about some of the

past HABS projects, including (a) Recording in Niéexico,'%* (b) Fleeting Streets:

193 Hyer, “HABS Recording in New Mexico.”
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The Plight and Promise of North Philadelptta(c) Silent Witness: Quaker
Meetinghouses in the Delaware Valley 1695 to tles@mt:’® and (d) American Place:
The Historic American Buildings Survey at 75 YeHfs.

Many universities offer summer courses for studemtdbocument a historic
structure in a twelve-week period. The Center feritdge Conservation (CHC) at Texas
A&M University provides a survey class where studego out in the field, record
information about a historic structure, produce suead drawings, compile a historic
report, and undertake large-format photographyefstructure. At the end of the
course, the student team submits the documentatamtucts to the Library of Congress,
where it becomes part of the HABS collection. Téw also enters the Charles E.
Peterson student drawing competition, and to deg€CHC teams have been awarded
several significant prizes.

Because | worked on the CHC projects, both inigld fand in the office
throughout the course of this study, | had the ojmity to observe the in-house
projects that were prepared in accordance withHBBS documentation philosophy.
These projects included the documentation projest.cAndrews Episcopal Church in
Bryan, Texas, and the Sharrock-Niblo Farm in Dallaxas. Furthermore, | spoke with
participants in several CHC projects undertakewofeethis study, including the

Pueblitos of Dinetah project in Rio Arriba Coundew Mexico (1999), the Harris

194 Brian D. Joyner, “Fleeting Streets, the Plight @mdmise of North PhiladelphiaCommon Ground,
Preserving our Nation's Heritageall(2003).

195 phijladephia Yearly Meeting and Historic AmericarnilBings, Silent Witness: Quaker Meetinghouses
in the Delaware Valley, 1695 to the Present. Histédimerican Buildings Survey Recording of Friends
Meetinghouses within the Region of Philadelphiarlyddeeting.

1% Historic American Buildings Survey. et al., Ameridalace: The Historic American Buildings Survey
at Seventy-Five Years (Washington, DC: Historic Atae Buildings Survey, 2008).
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Martin House project in Anderson, Texas (1995),UWinéon Trading Company project in
Fort Davis, Texas, (1996), the Seward Plantatiajept in Independence, Texas (1998),

and the Fort Pulaski National Monument projectav&nah, Georgia (2000-2003).

Participant Observation

The third data gathering strategy, participant olegéon, complements the
second method, analysis of documentation proj&tygparticipant observation in this
study came from three interrelated channels. Fassg heritage professional, the
documentation projects that | worked on constitat# knowledge in this study.
Through such cultural heritage projects as the a@cuation of WWII military fortress,
Pointe du Hoc in Normandy, France (2008), and timithentation of the Mayan
archaeological sites at Blue Creek in Belize (2008Bad the opportunity to experiment
with diversified recording technologies. These teathgies included the hand survey, a
total station, a structured light scanner, and-eetfdimensional laser scanner. My
observations during these projects provided ingiggarding the nature and direction of
technologies in heritage documentation. Second,@svious HAER intern at the
Digital Statue of Liberty Project (2006), | had mivmemories and written journal notes
regarding the HABS culture of documentation. Thddring the course of this study, |
took field notes at the time of the interviews. $édield notes were reviewed after each

interview and annotated with my impressions andrging thoughts.
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In-depth Interviews

Interviewing is a widely used research strategy thatures the deep meaning of
experience through the participants’ own words, aiavs unique perspectives through
face-to-face interactiolf” Interviewing constituted a significant part ofgisitudy
because the documentation process cannot be umagrstless the meaning that
humans assign to heritage is understood. Heritegfegsionals’ thoughts, feelings,
beliefs, values, and assumptive worlds all assiffardnt meanings to, and provide
multiple versions of, reality. These in-depth intews allowed me unparalleled access
into the full, rich, and personal accounts of thteliaction between heritage
professionals and the act of documentation. | cotedli13 interviews between June
2010 and June 2011 with HABS professionals, pripaéetitioners, academicians, and

past HABS project participants.

Context of the Interviews

Interview settings. Qualitative inquiry takes place in a natural settiim this
study, there is no one natural setting. Documemigirojects following HABS
philosophy are located across the U.S. These psdjewe been undertaken partially in
the field, in various offices, homes, or at univaes. Given this and the cost of travel,
the interview locations were mutually chosen byvidial respondents and me, based

on practicality and convenience.

197 Marshall and RossmaBesigning Qualitative Research01-07.
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| conducted interviews in person during six trig@s,well as conducting four by
phone!®® The first two trips took place in summer 2010 insfin, Texas. | interviewed
S. Elizabeth Valenzuela on June 5, 2010, and Jasigngton on July 10, 2010. In
August of 2010, | flew to Washington DC to intewi&lABS, HAER, and HALS staff. |
interviewed Catherine C. Lavoie, Chief of HABS, &nRRosenthal, a
HABS/HAER/HALS photographer, and Dana Lockett, aER\architect, on August 17,
2010. I also interviewed Mark Schara, a HABS aeattiton August 18, 2010. |
conducted a phone interview with Taylor Browne,iSeAccount Executive at Trimble
Navigation on April 22s 2011. Based on Browne’sgasggion, | undertook my fourth
trip on May 2, 2011, to Houston to attend an offsitechnology conference. There, |
had interviews with Kevin Smith, an applicationgeeer at Trimble, as well as
interviewing Browne. On May 7, 2011, | met with Eeng Cisek, professor at Tulane
University in New Orleans, Louisiana. My sixth tiwas on May 13, 2011, to interview
Mark Cowan, a project reviewer for the Texas Hist@ourthouse Preservation
Program, Texas Historical Commission. | had addélghone interviews with
Elizabeth Lee, Manager of Documentation ProjectSyatrk on June 6, 2011, with Bob
Brinkman, Coordinator of the Historical Markers §mam, Texas Historical
Commission on June 10, 2011, and with Christinetsi¢ne, Program Manager for the

Heritage Partnerships Program of the National Barve on June 13, 2011.

1% During the interviews, | asked all the respondéritsould announce their names in this study and
embed direct quotations from their narratives. Takkpgreed their names to be released and asked fo
copy of the submitted dissertation.
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How Respondents Were ChosenVith the goal of discovering an
understanding of the relationship between heritlmgeimentation, technology, and
drawing through an extensive analysis of HABS @uofahy, it was crucial for this study
to include as many viewpoints, experiences, ane@egions as possible. Consequently,
maximum variation sampling was undertaken for gugly. The selection of the
respondents was accomplished by the emergent dieaigework. In this case, that
meant selecting respondents based on emergingaoferelevance to the study. The
evolving process of selection changes as the n&atista gathering change. In all
interviews, the baseline criterion for respondeveis their experience with the process
of heritage documentation and the use of technefodialso sought a range of
perspectives of different types of experience: (prit) HABS/HAER/HALS staff,

(Group 2) heritage professionals who have partieghan HABS projects, (Group 3)
private practitioners, and (Group 4) academiciahe follow HABS philosophy in their
coursework. In order to deepen the collection ¢hday intention was to talk with as
many people as possible until theoretical satunatias reached within the physical
limitations of this study. The respondents weré&atly identified by my chair,
dissertation committee, and other experienced aogvledgeable experts in the field.
Furthermore, in the interviews, | asked each redpohabout any prospective
interviewees who might be critical for this study.

Background of the RespondentsThe respondents ranged in age from 35 to 75.
All had various bachelor degrees from differentvensities. Some held masters and PhD

degrees as well. Group 1 had five respondents, gz2dwad two, Group 3 had five, and
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Group 4 had one. Even though these groups wereatelfiased on the individuals’
connection to HABS and technologies, in some csegespondents might have been
considered across categories. For instance, althbogunted Valenzuela in Group 3
with the private practitioners, she could also bestdered for Group 2. Valenzuela
worked on a HABS project when she was a univestitgent. Hence, her interview
includes anecdotes from her participation in HAB§egxts in college. However, due to
Valenzuela’s intensive work in historic preservatprojects, | decided to categorize her
as a practitioner. Schara also worked as a stuntiembh for HABS for a couple of
summers before he became an architect in the progtansequently, his insights
working as a HABS intern could also be considere@ioup 2. However, due to

Schara’s significant experience in the prograngristddered him in the HABS group.

Group 1: HABS/HAER/HALS Staff

Catherine C. Lavoie, architectural historian, Chiefof HABS. Lavoie holds a
master’s degree in American Studies from the Usiyeof Maryland. She is a
recognized expert on vernacular architecture andatumentation, and she has
published articles and contributions in a varidtaoks and journals. She joined HABS
in 1985 as a historian. Since then, she has waskeslvariety of research and writing
assignments, including military housing at ForteRiln Kansas, Quaker meetinghouses,
a plantation dwellings, and small farmsteads. Stseldeen Acting Chief of the HABS

program since December 2005.



55

Dana Lockett, HAER architect. Lockett holds a bachelor’s degree in
architecture from Texas Tech University. He stattediork for HAER in 1991. He has
specialized in documentation technologies suchABLL; photogrammetry, and laser
scanning. He has worked on numerous documentat@eaqgts such as the Statue of
Liberty in New York City, Death Valley Ranch in @aknia, and the lllinois Waterway.
In July 2011, he conducted a scanning campaigrhee@i, Afghanistan, to document
12th century minarets. At present, he is the agchutral project manager for heritage
documentation programs at HABS, HAER, HALS, and CRG

James Rosenthal, HABS photographemRosenthal has a degree in Historic
Preservation from Goucher College. From 1999 tb266 worked as staff field
photographer and supervisor of the archival lalooyadind assistant at HABS. In 2005,
Rosenthal assumed the position of lead staff pmaptger for HABS. He is responsible
for managing, executing, and delegating all laayenfit photographic field assignments
and reviewing all incoming donated work so thamhéets the Secretary of the Interiors
standards for archival permanence. He has documhsotdh monuments as the U.S.
Capitol in Washington, DC, Ellis Island quarantstation in New York, and The White
House in Washington, DC His work covers everytthnogn the grand to the vernacular,
and over his 12-year tenure with HABS, he has dautied over 10,000 images to the
permanent collection of the prints and photograptasion of the Library of Congress.

Mark Schara, AIA/HABS architect. Schara holds two master’'s degrees in
Architectural History and Architecture from the Wersity of Virginia, School of

Architecture, as well as a bachelor’s degree frioenUniversity of Michigan College of



56

Architecture and Urban Planning. Since 1991, hekeaas a HABS architect. During
this time, he has worked in diversified HABS pragesuch as the Jefferson-Lincoln, and
Washington Memorials; Storer College; Harpers Faridefferson, West Virginia; Fort
McDowell; Battery Drew; Angel Island State ParkAngel Island, Marin, California;
and Murallas del Viejo San Juan, Baluarte de Sawoia, in San Juan, Puerto Rico.
Christine Whitacre, NPS architect. Whitacre holds a master’s degree in
History from the University of Colorado, and a beldn’s degree in English from the
University of lllinois. She has been working asNiPS historian since 1989. She has
worked on diversified projects such as the Minuterwissile National Historic Site in
South Dakota, documentation projects of Cold Wiasghroughout the U.S., and the
special resource studies of the Sand Creek MasBktienal Historic Site in Colorado.
She is currently the Program Manager of the Hegifdgrtnerships Program, NPS
Intermountain Region (IMR). The IMR Heritage Parsieps Program includes
HABS/HAER/HALS and 3-D documentation, National st Landmarks, and the

Preservation of Japanese American Confinement Gitast Program.

Group 2: Heritage Professionals Who Participated irHABS Projects

Mark Cowan, architect, Texas Historical Commission,Texas Historic
Courthouse Preservation Program, Project ReviewerCowan has a master’s degree
in Architecture and a bachelor’s degree in Envirental Design from the Texas A&M
University, College of Architecture. He began waoikiat the Texas Historical

Commission in Austin, Texas in 1999 as a Projestidé¥eer. He has reviewed work
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related to federal and state-regulated preservatiojects including grants, Section 106
reviews, and Federal Tax Credit Program projeateceS2002, he has been working as a
project reviewer with the Texas Historic Courtho&seservation Program. His
responsibilities include compiling historical resgg reviewing construction documents,
conducting onsite reviews of construction work, &atling the state grant program.
Bob Brinkman, architect, coordinator of the Historical Markers Program,
Texas Historical Commission Brinkman holds a master’s in historic architectinogn
Texas A&M University, College of Architecture, andachelor’s degree in cultural
geography from the University of Texas at AustinnBman joined the staff of the
Texas Historical Commission in 2001, and is prdgehe coordinator of the Historical
Markers program. He has been a member and officeeral heritage groups,
including the Williamson County Historical Commissj Round Rock Historic
Preservation Commission, and Texas Old MissionsFamts Restoration Association
(TOMFRA). He compiled the recent Arcadia Publishpigtorial history of Round
Rock. He researched and wrote 10 official Texasadrsal Marker applications
researched between 1998 and 2009, 70 National teegisHistoric Places nominations
between 2002 and 2007, and as well as more thaoffbial Texas Historical Marker

inscriptions written from 2003 to the present.

Group 3: Private Practitioners
Elizabeth Valenzuela, preservation architect, Valenuela Preservation

Studio. Valenzuela holds a master’'s degree in architedtare Texas Tech University.
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While she was a student, she participated in tw@HAield documentation projects for
Big Bend National Park. During her final year ir thraduate program, she compiled a
history of the ranching industry and architectsitgles of the Big Bend area. Valenzuela
has practiced architecture in the Austin area sif®88. She has led architectural survey
efforts, managed architectural conservation prejeartd provided specialized
knowledge for the treatment and evaluation of nistarchitectural resources. She has
documented structures for architectural reconnagesand intensive surveys, case
alternative reports, preservation analysis repodsdition assessments, materials
conservation projects, and various HABS/HAER Ldydl, and Il reports.

Justin Edgington, architectural historian, project manager, HHM, Inc.
Edgington holds a master’s degree in History fram Wniversity of lllinois at Chicago
and a bachelor’'s degree in History from Trinity {amsity. He has worked as a historian
on TxDOT Intensive-level surveys, Integrated Cw@tiResources Management Plans,
National Register of Historic Places nominationd ahigibility assessments, Historic
American Buildings Survey (HABS) documentation, &haand Il archaeological
reports, and Section 106 reviews in Texas and tisteA¥antic region. He has
performed archival research at a variety of ingtins and special collections in the
United States, including national and regional bres of the National Archives, the
Library of Congress, and the Washington Navy Y &telhas also performed several
HABS-level large-format photography documentatioojgcts.

Taylor Browne, Senior Account Executive, Process Rer and Plant

Division, Trimble Navigation. Browne holds a bachelor’s degree in X from Colorado
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University. He has been the account executivelferstartup division of Process, Power,
and Plant (PPP) division of Trimble for the southerS. and Gulf Coast region since
2009. He works with client engineering departmemd regional leaders in diverse
industries dealing with geo-spatial positioning. e introduced 3-D laser scanning
hardware and software to the construction, PetrerGland Oil/Gas industries.

Kevin Smith, Applications Engineer Ill, Trimble Nav igation. Smith has been
a Microstation CADD Administrator and ApplicatioEsgineer Ill since 2003.

Elizabeth Lee, director of digital preservation wok, Cyark. Lee has a degree
in Anthropology from the University of California Berkeley. She founded the UC
Berkeley/Cyark Visualization Lab and served asruetor for the UC Berkeley/Cyark
Internship Program. She has conducted digital decwation training workshops for the
U.S. National Park Service, the Presidio Trust,.lICOMOS, and the University of
Notre Dame. Lee currently directs all aspects gitdl preservation project work and
development, as well as university outreach andatthn at Cyark. She is also
responsible for strategic development for the Cy#@®, helping organize expeditions

and workshops in both Mexico and Scotland.

Group 4: Academicians Who Follow HABS Philosophy inrheir Coursework

Eugene D. Cizek, Ph.D., FAIA, professor at Tulane klversity. Professor
Cizek holds a Ph.D. Environmental Social Psychaldgym Tulane University (1978), a
D.Sc. in City Building, Delft Institute of Technaly (1967), a master’s degree in Urban

Design from MIT (1966), a master’s in City Planniingm MIT (1966), and a bachelor’'s
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degree in architecture from Louisiana State Unie(4964). Cizek has been a
Louisiana Licensed Architect since 1964 with cezdfion in architecture and city
planning in the United States and Holland since7198s private practice has focused
on historic preservation, environmental conservatgygowth management, urban design,
environmental social psychology, community renewe¢servation planning, and
guidelines for new construction and developmemtigtoric settings. He has been at
Tulane since 2007, where he teaches building prasen studio, environmental
conservation studio, heritage education, and waska thesis director for MPS students,
dissertation co-director, Ph.D. Program in Histétreservation, and the summer in
South America Program. He uses HABS documentatiethodology as a teaching
strategy in his classes. His students have sulimitteimerous documentation projects

to NPS.

Interview Procedure

| initially contacted all the respondents via artéttnent emaif-> The email also
included either the abstract of the study or tlmppsal. Each interview was held at
either respondent’s place of work, house, or lecatif their choice, and lasted
approximately an hour. | drove to Austin three @ meet different interviewees, and
to Houston and New Orleans once. Hence, in ordimibthe number of my visits
Washington, DC and keep the travel costs feadiloletermined interview times with the

NPS personnel months ahead. | spent three daysaghMgton, DC in August 2010 and

19 please see Appendix A
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conducted all the correspondent interviews thea.rnfutually convenient meeting place
was not available, phone-interviews were conducted.

Nearly all correspondence with the interviewees d@se via email. However,
most of the respondents gave me their personalegphombers so that | could make a
phone call a day before the interview to confirm éiirangements. Prior to the interview,
| asked the interviewees to sign the consent fdfrhprepared the consent form in the
format established by the Institutional Review Bblor Human Subjects at Texas A&M
University. | asked all respondents if | could audécord the interviews: All of them
agreed to be recorded and signed their permissidheoconsent form. The interviews
were recorded using a hand-held audio recordengnkdand-written notes. Following
each interview, | transcribed the audio recordiaigd checked the transcription notes
against my hand written comments. | took note ghhghts from each interview and
compared each interview with the other interviews.

At the outset of each interview, | gave an inforio@al statement about the
research topic to initiate the interview discussinmterviews were both structured and
open-ended in order to allow study of the tailoresponses to specific questions as well
as allow unexpected realizations to emerge in these of the interview. | encouraged
the interviewees to channel the conversation iections that they felt were important.
Questions regarding the nature of heritage docuaientwere always discussed first to

establish some agreement. With this agreementnd,lguestions regarding technology,

110 please see Appendix B.

1 Marshall and Rossman state that recording dagasiystematic matter facilitate analysis. Recording
strategies should fit the natural setting and #migipants’ sensitivities Marshall and Rossmaasigning
Qualitative Researcghl52. Using a tape recorder eases the retrievdataf analysis, maintains minimum
interference on the setting and participants’ ext&éon.
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drawing, and HABS were discussed. These questictes @as a guide to get
conversations about various issues started. The-epeed nature allowed for deviations
and outright abandonment of the protocol at angtihdetermined the initial protocol
guestions based on the suggestions of my chaith&unore, | utilized Komas’
dissertation study to prepare the question forimialmost all the interviewees showed
their interest in the final product and askedabuld send them a published version of

this dissertation.

Protocol Questions
The following protocol questions were asked of gaaticipant.
1. Why are you and how you are involved in heritegmrding and
documentation?
2. How do you define heritage recording and docuatam?
3. How do you define HABS' in architectural docurtegion? How do you
assess the organization’s social understandingesiepving? How do you
interpret the process between the documentationatds, and the products?

Should HABS be different in the future?

12 Komas organized the protocol questions based wengghilosophical questionsHbw were
documentation standards understood and appliedt wieae the relative values of the process and
products of documentation, how were the objectihe subjective natures of documentation process
understood and applied, with changes in the operatiof the program since its inception, had thesiois
changed, what role should technology play in thecpss of HABS documentation and how does it shape
the products of the collection, much had been enitibout the chronological history of the program,
could broader historical epochs be defined, if $mtwcould understanding the epochs tell us aboait th
program, what were the reasons for HABS drawingle sthanges over timéKomas, “Historic Building
Documentation in the United States, 1933-2000: Hiistoric American Buildings Survey, a Case Study,”
1.
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4. How do you interpret HABS in private practice@wextensively do you
think, heritage professionals should follow HAB&sdards in their projects?
5. What do you think of the HABS’ overall missianheritage recording and
documentation?

6. How do you approach digital surveying tools amitage recording and
documentation? How do you use these tools in yonjepts?

7. How do you maintain any standards/ methodologig®ur documentation
projects? Do you follow them exactly or project é@d® How does the application
of digital tools change these standards/methodes®yHow do you use HABS
standards in your projects?

8. How has your documentation approach changetowef If changed, what
are the reasons of these changes?

9. How do you see the future of heritage recor@ing documentation?
Considering the technological progress in herifaggects, how do you define
the role of technology in the future?

10. Given that the Library of Congress standardHABS drawings will be ink
on Mylar for the near future, what kind of issuasw@ld the HABS guidelines
include in terms of 3-D digital data?

11. How do you think HABS will form in the future?

12. Are there any other areas/topics that you thstlould include in these
discussions?

13. Is there anyone that you would recommend thdetview for this research?
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14. Briefly explain your educational and professiomackground.

Content Analysis

In qualitative studies, one of the most difficasks is to make sense of the
massive amount of interview data. In order to irdaégjthe contrasting perspectives of
the interviewees with the research, | studied tiverview data through repeated
processes of organization, examination, comparisamyast, and categorization until
themes began to emerge related to the questioesl poshe participants. First, |
transcribed the interviews using the audio copiégn | broke down the transcription
into respondent’s statements and then syntactiaghfents that hold meaning. |
recorded these entries, both with a word procemsdron index cards. | sorted and
catalogued the index cards into patterns basedlmecive judgment. My criterion was
to cluster entries that hold similar meanings. Theorted the piles according to similar
content. | continued the same process for eachgangepile. | ended up having seven
major themes: (a) drawing, (b) technologies indbeumentation field, (c) three
dimensional laser scanners, (d) CADD, (e) engagemitim the heritage environment,
() HABS as a leader in the field, and (g) the lityrof Congress and archiving digital
data!**The major themes that resulted from the intervietadire discussed in the
following paragraphs.

Drawing. All respondents made statements about drawindredreflections

alluded to divergent meanings. Drawing was disalissea “permanent record of the

113 please see Appendix C for all the sub-categanigsemerged from the interviews.
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historic structure“a vehicle “to learn through building$'® and an indicator of
cultural values® Two respondents defined two-dimensional drawinthaeest way to
communicate a buildin” Some stressed the value of drawing as a desidgifoo
Several interviewees commented on the transitiom fiwo-dimensional representations
into computerized three-dimensional ones. One redgat defined this change as
“exciting” because anybody could then have acag#iset historical asset’s virtual
surrogate!® Another respondent pointed out that every strecisiunique, and that
different projects require diverse drawirg8In cases such as an archaeological site or
an industrial complex, it is especially difficutt show all the details in two-dimensional
drawings. The three-dimensional drawings “realipdpout the feeling.**! In the case
of HABS drawings, one interviewee indicated thas ivery important to prepare the
drawings in the digital format so that public coelasily view them from the Library of
Congress websitE?

Technologies in the Documentation FieldAll interviewees talked about
technology. The digital technologies were discussethcilitators in fieldwork that

made “gathering data easier and fastéih this context, one respondent stated that

14 avoie, Interview

15 bid.

110 bid.

117 jJustin Edgington (architectural historian at HHM.) in discussion with the author, July 10, 2010.,
Lockett, Interview

18 Cizek, Interview Lavoie, Interview

119 avoie, Interview

120 5charalnterview

21| ockett, Interview

122 Elizabeth Valenzuela (preservation architect deNzuela Preservation Studio) in discussion with th
author, June 06, 2010.

123 ockett, Interview
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digital imagery expedites “distributing data, andkimg changes on imageé*Given
this, several respondents noted the challengesrdafibe professionals to keep pace with
the use of advanced technologies in the privat®s&e Most of interviewees spoke of
the high cost of the digital technologié® One interviewee elaborated that private
sector heritage professionals must focus on ote®tools and execute the same
methodology repeatedly. However, professionalbéndocumentation field must be
creative when using toot8’ During these discussions, the respondents distusse
HABS'’ relationship with technologies from differegmerspectives. One respondent
asserted, “HABS cannot come behind the currentipescbecause people have to
participate in the process, and the collection khoantinue growing™?® Another
respondent stated, “It is [HABS’] responsibilitysbow how technologies can be used to
produce HABS drawings®

Three-dimensional Laser ScannerDuring the discussion of technologies in the
documentation field, the three-dimensional lasanser emerged as the dominant
concern. The ability to obtain highly accurate 3ia, and to collect data remotely
particularly in unsafe environments, has consaiddahe use of scanning technology in

documentatiori*® Hence, most HABS/HAER/HALS staff advocated the ofkaser

124 Cizek, Interview

125 ockett,Interview Scharalnterview James Rosenthal, (HABS photographer) in discossith the
author, August 17, 2010.

126 Rosenthallnterview

1271 ockett, Interview

128 avoie, Interview

129 gchara)nterview

130 Kevin Smith, (applications engineer at Trimble)iscussion with the author, May 02, 2011., Lavoie,
Interview
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scanners in large structures because it elimintagesse of ladders and scaffoldiig.
However, the HABS staff discussed that scannirayiebersome for small vernacular
houses, because scanning, stitching the scangraddcing the drawings take more
time than hand measurinitf. In these projects, they still undertake hand mesgtior
small details->

CADD. One of the major themes in the interviews wagrtegration of CADD
with heritage documentation. The respondents defihe use of CADD in two manners.
First, the documenter prepares the field notesanglkdrawn sketches in the field, and
then digitizes them in a document scanner to tim@ADD.***Second, the use of
CADD involves the hand-drawn sketches drawn inGA®D environment from scratch
or using commercial software to translate the digiollected data in CADB® In terms
of the HABS measured drawing, one respondent &skelMVe completely embrace
CADD. Look at the CADD drawing set. There is so imyou can do with CADD,
especially capturing detail, and being able toicapé that in a different scale rather than
redraw everything from a scratch 1*® Another respondent stated that “{HABS']
ultimate focus is on the end-product [two-dimenaigsian, section, and elevation]...
How to get to [the end product] is up to [the doemter]. [Delineators] are still

welcomed to do hand drawing. They do not have éthis CADD program™’ Several

131) avoie, Interview

132hid, Scharalnterview

133) avoie, Interview Lockett, Interview

134 Cizek, Interview

13%1hid, Lockett,Interview; Scharalnterview Smith,Interview
13¢ gcharalnterview

37 bid.
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respondents compared the engagement with lasemiagaio the adoption of CADD®
“When HABS made the [CADD] transition... it took toauch time to put [team
members] on the same page in the context of uskiglC And now you cannot even
find a student who knows how to hand dra&?.”

Engagement in the Heritage EnvironmentMost of the respondents raised
some important issues concerning the effects ofadligjeans on a documenter’s
engagement with the heritage environment, Onevigeee raised her concerns about
digital media because “[she does] not want heresitgito switch the scanner on and get
a cup of coffee... [she wants] them to go out enfteld and experience the historic
structure.*° Brinkman stated that the documentation team domesi the only tangible
link between the cultural heritage and the inhattétH'* Furthermore, in sites that are
not accessible, most of the respondents suppdréebte of virtual models of heritage
environments for educational purposes. The staklelh®ican access the heritage asset
without even visiting the actual sit&

HABS as a Leader in the FieldAll the respondents admitted that the digital
revolution has brought new heights to heritage dwmtation such as the ability to
record colossal surfaces. Given this, some ofritexviewees concurred that in HABS

should lead the transformations in the field. Onegpe practitioner said, “Technology

138 | pid, Lavoie,Interview

139 avoie, Interview

140 |bid.

141 Brinkman, Interview

142 _ee, Interview ibid, Christine Whitacre (NPS program managenjistussion with the author, June 13,
2011., Lavoie|nterview
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is a big component of the future... HABS should beldgader of change® Another
respondent stressed the fact that in the U.S., BHRestablished national standards and
shaped the preservation movement,” hence HABS dhmil'a technology leader in the
future™**Many respondents felt HABS should produce guidsliaed establish
standards for digital media. “| want to see HABSadsader in the field to write
guidelines for digital photography*® HABS should guide the professionals in how to
“integrate three-dimensional digital data into @amentation product:*® One
interviewee said the documentation field is somesrfstruggling to find new
techniques or products, and how apply them to [pmtation work].” In this context, it
should be collaboration with private practice atlieo entities to set industry standards
for digital media and “HABS should be a part ofthbllaboration.**’ Two respondents
brought their insights from the oil industry bytstg that the “application of the scanner
brings a lot of advantages that apply across im@sst. Scanning makes a project more
marketable, competitive, and feasible in the indust*® However, not all engineering
firms prefer to use the scanner due to the lagkfofmation available. There is a
substantial need for guidelines and standardseimnitiustry to streamline the scanning

process and incorporate all busineségs.

143valenzuelalnterview

144 Lavoie, Interview

145 Rosenthallnterview

148 alenzuelalnterview

147 Lockett, Interview

148 Taylor Browne (Senior account executive at Trim&vigation) in discussion with the author, May
02, 2011.

149 |pid, Smith,Interview
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The Library of Congress and Archiving Digital Data. Most of the
interviewees raised concerns about the issuesbivang digital data. One respondent
simply stated, “Digital data is problematic... Thaine of the reasons why HABS is
hesitant to go digital with large format photograpt The HABS photographer
asserted, “At this time, [the] digital product cahcompete with the quality, resolution,
and flavor of the film.** There are significant archival issues with thetediglata. One
respondent said, “[The] Library of Congress iswiling to accept digital files before
some standards or protocol [are] developgd®ne HABS professional stated, “HABS
does not have any place to archive digital dataratan keeping at the offic>® One
respondent from the private sector noted thatrimgeof preserving digital data, right
now, all they could do is to maintain the dataiffedent servers>* Another respondent
asserted that he uses the ASCII format for archiugboses> Yet, respondents

displayed hope to make digital data viable in thterrfe.

Duration of the Study
The duration of the study, from my acceptance itheoPhD program at Texas
A&M University in August 2007, to the submissiontbfs study to my committee
members was approximately four years. | complétedpteliminary examination in

April 2010 and proposal defense in February 20hikdgan writing the manuscript and

150 Edgington,Interview
151 Rosenthallnterview
152 | avoie, Interview

153 hid.

154 Browne, Interview
155 ee, Interview
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conducting the interviews in May 2010. | am plamnia graduate in December 2011.

During the study, | lived in College Station, Texas
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CHAPTER 1lI
A REVIEW OF HERITAGE RECORDING AND

DOCUMENTATION TECHNOLOGIES

This chapter provides an analysis of technologmegleyed in data recording,
analysis, and management in heritage recordinglanodmentation projects, as well as
reflections of the archival issues of heritage iinfation. Heritage recording is defined as
the graphic or photographic capturing of informateaescribing the physical
configuration, and condition of a cultural assekradwn points in time. In addition,
documentation is about the already existing stdekformation. Documentation
activity is the systematic collection and archivofgecords to be used for reference
purposes>° Its purpose is to collect, organize, explain, Blingtrate information that is
relevant to our understanding of the past and ptesfehe entity in questiofr’

Recording and documentation constitute a signifipant of cultural heritage
projects by constituting the basis for research@nservation planning. Heritage
recording activities constantly retrieve new datarf the artifact, broaden our
perspective of history, and allow us to understiedpast>® Any information that is not

properly recorded and achieved is lost information.

1%6 Robin Letellier et al.Recording, Documentation, and Information Managenfienthe Conservation
of Heritage Places: Guiding Principldsos Angeles: Getty Conservation Institute, 206Y),

157 Serra Akboy, The Application of New Survey and Documentatiorhflelogies for Cultural Heritage
Sites: Case Study Analyses of the Digital Statuebafrty, New York City and the Ottoman Fortress of
Seddilbahir, Gallipoli PeninsulgThesis (M.A.), Ko¢ University, 2007), 1.

1% Burns,Recording Historic Structures.
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The tools and technologies used for heritage réwgrare categorized in two
groups, analog and digital surveying technologié® oldest and the most basic of
traditional recording techniques is the hand suyraegompanied by sketches, 35mm
photography, and large-format photography. Diggabrding is the activity of
collecting and processing any format of digitalada&ny device that gathers field data in
the digital format is considered a digital recogdtnol. Any architectural drawing,
graphic representation, photograph, photogrammetrput, that is stored and used in
the computer is categorized as a digital recordit8lirecording tools are clustered in
two groups, vector records, and raster records. BAi2asured drawing, CADD
overlaying rectified photos; 3-D modeling, GPS,idigphotogrammetry, total station,
and 3-D laser scanning are examples of the ve@&DD) group. Digital photography,
scanning of photographs, digital video, tablet BiGital photo rectification, texture
mapping of 3-D models, orthophotography, and stethagery exemplify the raster

imaging record$®

Surveying Methodologies
Hand Survey and Recording
Hand surveys are just one of the common ways taimlimensions of a
structure to produce measured drawings. Hand sueayds are consciously measured

and written down field notes, which constitute ginenary source for a measured

159 Ross Dallas, “Tools Overview,” iRecording, Documentation and Information Managenfienthe
Conservation of Heritage Places: lllustrated Exaegped. Rand Eppich and Amel Chabbi (Los Angeles:
Getty Conservation Institute, 2007), 5-9.
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drawing. Hand measuring requires basic tools sadraph paper, pen, clipboard, steel
tape, folding carpenter’s rule, plumb bob, or simikeight and strind?° With these
basic tools and knowledge of geometry, accuratedsions of the structure can be
acquired.

Hand survey methods necessitate direct access bjact, which can
sometimes be difficult to achieve and expensiviatditate when faced with recording
high-level detailing of very large sites or talisttures-®* It is difficult to maintain
accuracy when measuring high or vertical elemeawots fadders or scaffolding. In large
areas, hand survey methods can become too laleoisiue. For example, Eppich
explains that a small area such as a single baytygdical church can be measured with
good accuracy via hand surv& If that accuracy is extended across the wholeathur
using the same methods of diagonal checks andytriation, the survey most likely will
drift out of accuracy.

The quality of the record typically relies on bdiie drawing standards and the

documenter’s drafting skills and ability to inteepdetailing within a graphical form.

180 According to Historic American Buildings Survey ie to Field Documentation, the surveying
equipment for hand recording as HABS, “Historic Aioan Buildings Survey Guide to Field
Documentation,” (Washington, DC2011), 3.:

Necessary Equipment:

Metal measuring tapes in 35' and 50' (or 100")tlemgdeally one tape for each team member (filasgy!
and cloth tapes stretch over long distances antharefore unreliable), 17" x 22" graph paper (bond
eight divisions per inch, non-reproducible gridemized clipboard, Pencils (HB or harder) and esase
molding comb/profile gauge (fine-toothed), digitaimera

Recommended Equipment:

Red pens with archival ink (for writing dimensionigirge 30°-60°-90° drafting triangle,
flashlight/headlamps, plumb bob, line level anéhgtrladders, directional compass

181 paul Bryan, “Metric Survey for Preservation UsRast, Present, and FuturdPT Bulletin4/4, no.
Special Issue on Documentation (2010): 26.

162 Rand Eppich and Amel ChabBecording, Documentation and Information Managerfenthe
Conservation of Heritage Places: lllustrated Exaegfl.os Angeles: Getty Conservation Institute, 2007),
5.
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Today, the data collected from hand survey mostyikvill be transcribed directly to
computer as a CADD file.

Hand survey remains vital in heritage documentabiecause it is a very rapid
method requiring few tools and minimal traininggaoften provides sufficient
information with which to carry out conservatiortiaities.®* Hand survey also helps
documenters become intimately familiar with thefact by allowing the discovery of
subtle aspects. Acquiring direct measurement usimgentional tapes and scale bars
may seem simple, but a well-done hand survey,ieffi@and accurate, is a highly skilled
work. When tackling any form of heritage recordprgject, the use of hand survey and
drawing techniques improves the ability to obsemd interact directly with the object,

and these techniques retain significant advantagesmany survey method¥'

Large Format Photography

Large format describes large photographic filmggdacameras, view cameras
and processes that use a film, generally 4 x 5eis¢hOx13 cm) or larger. Most large
format cameras are view cameras, with fronts ar#tdealled “standards” that allow
the photographer to better control the renderingesépective and increase the apparent
depth of field. Architectural and close-up photgarers in particular benefit greatly
from this ability. This type of camera allows thgeuto correct for distortions and to

show a resource in its true perspective. Roseettyahins that the virtue of large-format

163 |
Ibid., 5.
184 Bryan, “Metric Survey for Preservation Uses: PRsesent, and Future,” 26.
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photography lies in the ability to “correct the iopt distortion at the time of the
capture.”®

A number of actions need to be taken to use aaymcge-format. For example,
a dark space is required to load and unload the fipically a changing bag or

darkroom, although prepackaged film magazines argelformat roll films have also

been used in the past.

Total Station Theodolite (TST)

A theodolite measures vertical and horizontal andléhen angles and distances
are known, basic trigonometry can be used to cafleydositions or coordinates. The
early theodolites were built in the 16th centuryrteasure the azimuth. The device had a
compass and a tripod. The process has been cumielsxrause every reading has to
be written down manually, then calculated in loagdh and laboriously hand-drafted.
Over the centuries, with continuing refinements, ittstrument steadily evolved into the
modern theodolite reflector-less total stationmmstents used by surveyors today. The
first great improvement came with the electroneattholite. Manual recording of
horizontal and vertical angles was replaced widttebnic reading and recording
devices in which the measurements were automaticadbrded and stored in digital

form 16®

15 Rosenthallnterview
186 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examplées.
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Concurrent with the invention of the electronicddelite, methods of electronic
distance measurement (EDM) were also developesimple terms, an infrared
wavelength is transmitted to a prism or targebdht object (prism-less), and the time it
takes for the light to bounce back is measuredaiee the speed of light is known) and
hence distance is calculated. The benefits of ED&speed and reliability, and
measurements can be made over longer distances.

By combining the electronic theodolite with EDMettotal station theodolite
was developed. It has now become the central im&nt of modern surveying. It is
valuable in creating building floor plans and siteveys, though it still requires the use
of a prism reflector or target and usually two @pers.

The next development was the reflector-less EDMONIEtotal station
theodolite, which does not a prism to return thevEgignal. This improvement has
hugely enhanced the usefulness of the theodolitelévation surveys because it can
take distance measurements straight from a suwaheut a reflector and requires only
one setup or operator. The integration of REDMagise measurement, initially
implemented in the 1980s, is now a mainstream egipdn. This instrument allows
remote angle and distance observations to be nratitheee-dimensional coordinates
generated within approximately 1/4inch (6mm) accynaithin a range 0.5 and 1000 ft.

(0.15 and 300m}®’

157 David Andrews et allMeasured and Drawn: Techniques and Practice forNtegric Survey of
Historic Buildings 2nd ed., ed. Jon Bedford and Heather Papwortin¢im, UK: English Heritage,
2009), 23.
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The surveyor benefits from the REDM total statibaeddolite because of its
speed of targeting, access to remote targets, aogueconomy, and simplicity of
operation-°® However, the operator must monitor the fieldwoakefully because the
accuracy of the measurements is affected by sefamtalrs, including:

a) range - the return signal is diminished and theairarea of the measuring

beam is increased with long-range observations,

b) obligueness - ambiguity of the point increases wWithobliqueness of the

object, hence distances being wrongly recorded, and

c) reflectance - reflective quality and surface tegtaf the target will affect the

accuracy of the observed measureméfits.

REDM TST is a rapid and precise surveying tool. ideer, it requires the
surveyor to select the data to be recorded inidhe. fThe documenter makes
observations from fixed instrument points or stagicDepending on the size and scale of
the project, further TST stations may be set outgsaired or a traverse used to link sets
observations togethéf® Generally, computed points are coded on a skeggram on
site. However, the latest generation TSTs can aaticaily transfer the measurement
points to CADD. The use of real time CADD captws®i great benefit for large-scale,
close range work such as in heritage documentalio@.surveyor can capture details

using the TST to position points and lines in t#ADD drawing, and can view the data

188 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examples.

189 David Andrews et alMeasured and Drawn: Techniques and Practice forMtetric Survey of
Historic Buildings 2nd ed., ed, by Jon Bedford and Heather Papw8ktlindon, UK: English Heritage,
2009), 23.

% 1pid., 21.
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as it develops in the field. This way, the operatould avoid any potential data
omissions and mistaké&: A reflector-less TST, in theory can be operatedihy person
because the system does not need placing a pristharreflector at the target. Yet, in
practice, two people are often required becaussuhaces usually necessitate a mix of

targeting methods to provide full coverdge.

Global Positioning Systems (GPS)

Since the 1960s, when the first navigation systes lunched, GPS has had a
profound impact on many human activities. The GR$hod of locating positions on
the earth’s surface through radio signals emittechforbiting satellites or ground-based
transmitters has been applied in many fields. Thiyto use signals from orbiting
satellites to locate an object in three-dimensispalce anywhere in the world to + %
inch (6mm) accuracy has profound uses in the simgdield. In heritage
documentation, GPS has been particularly valuabland surveying projects such as
archaeological sites and cultural landscapes. GR®stly used to geo-reference the
heritage information to a known, national coordinsgstent’® In this context,
identifying the data within a common coordinat®a the heritage professionals to
analyze and compare heritage sites using geogadphformation systems (GIS).

GPS follows a traditional method of survey of tngometry: if the lengths of the

three sides of a triangle are known, the anglégtween can be calculated. This means

1 Andrews et al., 23.
21pid., 23.
173 Bryan, “Metric Survey for Preservation Uses: PRsesent, and Future,” 27.
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that if two corners of the triangle are fixed ocdted, the position of the third can be
calculated. Satellites provide the known points iatersections from at least three
satellites:™

Documenter should consider four major issues wisamuGPS in the field: (a) a
clear view of sky is required in order to receiagedlite signals, (b) it has different
orders of point precision when compared to posstioomputed with a TST, (c)
collecting reliable data requires both survey skiltl specialist training, and (d) survey

grade GPS equipment is costly.

Pictorial Imagery

Pictorial imagery constitutes the bulk of standara@rdinary photographs taken
during documentation fieldwork. The documenterzg a wide range of cameras from
everyday ones to professional models. Pictoriabema comprises the primary form of
documentation. However, in order to use these imégesurveying, the documenter has
to address several issues. For example, taking@gtaph with a scale against the
structure gauges some dimensions. Yet, the doc@mkeas to interpret these images
with caution, hence scaling on pictorial photograpifficult to achieve.™®

Video photography can also be considered as paittdrial photography. A

video records a great deal of information quickapturing a video has added

174 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examples.

75 David Andrews et alMeasured and Drawn: Techniques and Practice forMtetric Survey of
Historic Buildings 2nd ed., ed, by Jon Bedford and Heather PapwSktlindon, UK: English Heritage,
2009), 10.

176 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examples.
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advantages to documentation including a buildifggdures, its construction, use, and

significance with audio commental/.

Rectified Photography

Rectified photography is the process of photognagli facade by aligning the
images to be as parallel as possible to the secfitatade to be recordé®f By aligning
the principal film or sensor planes of the cameith wihose of the architectural surface,
the user can acquire a single image. With the siafuof a suitable scale, the image
becomes rectified, or true to scale in two dimemsid he rectified image consists of the
use of a relational scale so that dimensions candmsured’® The resulting scaled print
provides a reasonably true to scale image of thad@which can be immediately
printed out.

Albeit the photography part of the process has ydveeen straightforward,
traditionally the printing and scaling is often doensome. With the advances in
computers and digital images, the latter processalsm become simpler. The
photograph can now be captured obliquely to thiasarand usually with a digital
camera. In the computer, the photograph can bé&/@aanipulated, a scale introduced,
and tilts and distortion can be correct8Low-cost software packages such as Adobe
Photoshop have facilitated the ease of rectificasiod the creation of digital montages.

If the fagade consists of small components sudiriaks, earth construction, or rubble

Y7 Eppich and Chabbi, 7.

8 1bid., 7.

179 Bryan, “Metric Survey for Preservation Uses: PRsesent, and Future,” 27.

180 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examples.
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walling, rectification is done using a variety offtsvare and can be a useful, rapid, and
inexpensive form of documentation. In this conteattified photography is a great fit
for flat building facades such as floor surfaceslings, and painted surfaces. However,
if high accuracy is required —for example, to ass#ructural conditions—rectified

photography is not appropriat?.

Photogrammetry

Photogrammetry is the art and science of acqumaegsurements from
photographs. This method was first applied to gdurveying as early as the 1870s.
The modern use of photogrammetry for architectsmavey dates from the late 1930s
through the 1950s, and it has been used substarsiiate thert®” Traditionally, a
documenter had to use special equipment includimgtaic camera, where the
geometric properties of the body/lens combinati@nendetermined through a process
called calibration, and the photogrammetric plotbegenerate useable output. However,
with digital advancements, the documenter can nidvzeiany type of digital camera
because software such as Photomodeler allows #reéaiexecute camera calibration
automatically, undertake orientation, viewing, @atheration of a wide variety of
outputs, including line drawings in CADD, contouots, orthophotographs, digital

surface models (DSM), and three-dimensional anonatt®

181 Eppich and Chabbi, 7.
182 |pid., 8.
183 Bryan, “Metric Survey for Preservation Uses: PRsesent, and Future,” 28.
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Stereo photographs are overlapping photographseafame subject from
slightly different positions. They reproduce théuat images captured by our eyes. For
example, the left eye can only capture the imdtgitto the left side, while the right eye
can only see towards the right. The brain fusesetiwo images to form a 3-D image.
The acquisition of stereophotographs is based isrptinciple!®* In order to eliminate
perspective problems of the image, the documeaatiuces two overlapping
photographs, known also as stereo-pairs. The prajibg should be taken as square-on
to the object as possible, but if necessary, theeca can be tilted up to 30°. The further
the camera is from the facade, the greater thecanesred. However, in order to
maintain the highest accuracy, a sequence of steies should be taken to cover one
subject. Each stereo pair should overlap withéigimbors to guarantee complete
coverage. Each photograph should ideally overlepm#xt one by 60%, with at least
four control points in the overlap ar&3.

A standard photograph cannot be used for acquighable measurements for
two reasons. First, any photograph has an inh@espective distortion. If the facade
has any type of depth, or if the camera is til&dtive to the facade, there will be scale
or displacement errors. Second, standard camenaals@display lens and film
distortion. Traditionally, the documenter would usetric cameras designed for
photogrammetry work. These cameras have littleodens distortion. They encompass

a small mechanism to ensure film flatness. They h#sve small reference points in the

184 David Andrews et alMeasured and Drawn: Techniques and Practice forMtetric Survey of
Historic Buildings 2nd ed., ed, by Jon Bedford and Heather Papw8ktlindon, UK: English Heritage,
2009), 14.

1% bid.
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negative plane, known as fiducial marks, which appe the image and allow the user
to correct any film distortion that may occur. Tieer has to calibrate these metric
cameras so that the focal length and any lensrtmtaare precisely known. As film-
based photography is increasingly making way fgital imaging, so is
photogrammetric photography. Digital cameras ase being extensively used for
photogrammetric purposes. They obviously do ndesdifom film distortion, and
therefore do not need any fiducial marks. Howeslital cameras still require
calibration of the len&® Yet, with photogrammetry software, the user caomatically
calibrate the lens of a digital camera.

There are two types of photogrammetry, stereophmatometry, and
orthophotography. Stereophotogrammetry involvestpktereo-pair photographs with
calibrated cameras, then using the resulting imagaghotogrammetric plotting device
or computer to extract accurate measurements witbhato produce drawings. This
method is most appropriate in situations wheregh level of detail or a great deal of
irregularity requires to be record&d.Orthophotography is a “true-to-scale process that
combines the benefits of a photograph with its Weal detailed information and the
geometric measurement accuracy of a survey withuments.*®® Orthophotography is
an elaborate process that actually builds on ustieiggo-pairs of photographs. Very
simply, a stereo-pair is captured and an entineseif corrections is made to the

positions of identical points in the two photogrepimages. The result is a true-to-scale

186 Andrews et al., 14.

187 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examplées.

188 |bid., 8.
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photographic image, or orthophotograph. With corapmation, this process has become
easier, faster, of better quality, and much legersive. It is suitable for the
representation of some types of features, suchusssdor circular towers, and it is
effective in representing irregular or complex faest®®

Compared to the quality and quantity of data pregtigohotogrammetry usually
is a relatively inexpensive recording method. Hogreit requires a professional trained
to use a digital camera and photogrammetry softwitetogrammetry is a great tool to

capture architectural details of facades with hjghlity*°

Laser Scanning

A laser scanner is a device that mass-capturdttbée-dimensional data of a
subject by use of rapid range measurement. Thectgalires thousands of discrete
points per second in near real time. The resuttaee-dimensional mass is called a
“point-cloud.” Many industries utilize laser-scangiapplications in a variety of ways.
Management of oil drilling wells, mapping undergndumining shafts, and determining
the volumes of volcanic eruption masses are jstveexamples of scanning uses.

The scanning applications have recently gained miéume in the heritage sector,
guiding both documentation and conservation wohe fieritage sector has a range of
applications for which laser scanners are usefth s1$ three-dimensional recording of
surfaces not suited for photogrammetric coverageltural details, vault webs, dome

and pendentive soffits, profiles, etc.). Accordind@ryan, this trend in heritage

189 Eppich and Chabbi, 8.
19 pid., 8.
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applications is due to extensive marketing by mactufrers, along with contractors who
have invested in these technologi&s.

There are three major types of scanners: (a) dptiaagulation, (b) light wave
time-of-flight, and (c) laser phase comparison tettigy. Optical triangulation is used
for smaller objects (statuary, detached masonrg/lsartifacts, etc.), which can be
positioned closer to the device. In triangulatiasdr scanners, a light emitter and a
receiver (such as a camera or a charge-couplede)earie separated by a known
distance, and the angle of the reflected laselepalased to determine the distance. The
scanner shines a laser onto the object, whicltlsegiby the receiver. Hence, the laser
emitter, the receiver, and the laser dot on theaibiprm a triangle. With the distances
between the corners of the triangle and the arfgleecemitter and receiver known, the
location of the laser dot on the surface of theobgan be calculated by using the
principles of triangulation. This method can ackisub-millimeter accuracy and
produces very dense point-clouds, with spacing dts&nce between points) ranging
between 0.1mm and 2mh¥:

Time of flight laser scanners evolved directly frtime total station theodolite
and EDM. This type of scanner works by sendingtibatisands of pulses of laser per
second at great speed. It then calculates the-thneensional coordinates of points,
thereby defining the surface. It is essentiallyryiag out a task very similar to that of a

reflector-less total station theodolite, only autdizally and at high speed. Horizontal

191 Bryan, “Metric Survey for Preservation Uses: PBsesent, and Future,” 28.

192 David Andrews et alMeasured and Drawn: Techniques and Practice forNtegric Survey of
Historic Buildings 2nd ed., ed, by Jon Bedford and Heather Papw8ktlindon, UK: English Heritage,
2009), 18-19.
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and vertical angles are measured, REDMs are madajata are converted into
coordinateg®

In phase-comparison laser scanners, the instruemeit$ light with a known
frequency and phase and compares the emitted ploaesreturned phases, thus the
distance to the object can be determitiédhe phase-comparison method calculates
distance by sending a phased pulse of light anlyzing the variation of signals sent
and received by the scan@This method can achieve accuracy of 3-6mm at about
100m.

Table 1 illustrates the various scanning applicetim cultural heritage projects.
Laser scans provide a unique way of recording sarfgetails in three-dimensional. This
technique, however, is unsuitable for surfaces eleege definition is important or if
structures have reflective surfaces such as glasetal. Vector products (i.e. drawings)
are not easily extracted from laser scans. Furtbexnthe laser scanner itself is very
expensive. Due to the large amounts of data gestelst the scanner, it is necessary to

invest in computer hardware and software to detll imige numbers of data sets.

193 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examples.

%% Ipid., 6.

19 David Andrews et alMeasured and Drawn: Techniques and Practice for\tegric Survey of
Historic Buildings 2nd ed., ed, by Jon Bedford and Heather Papw8ktlindon, UK: English Heritage,
2009), 19.
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Table 1. Laser scanner applications in cultural heitage projects®®

Scanning System Use Typical
Accuracy/Operating
Range
rotation stage scanning small objects 50microns/0.1m-1m

(that can be removed
from the site)

triangulation-based
artifact scanners

arm mounted scanning small objects 50microns/0.1m-1m
and small surfaces (car
be performed on site)

mirror/prism scanning small objecty sub-mm/0.1m-25m
areas in situ
time of flight laser suitable for survey of | 3-6 mm at ranges up to
scanner building facades and | 100m/2m-100m
interiors
phase comparison suitable for survey 5mm at ranges up to
scanners building facades and | 2m/2m -- 50m
interiors

Structured Light Scanning

A structured-light 3-D scanner is a device for meeg) the three-dimensional
shape of an object using projected light pattentsaacamera system. While this method
has been used in engineering and medicine, it higdbeen used in the heritage field in
last seven years. Projecting a narrow band of gt a three-dimensionally shaped
surface produces a line of illumination that appehstorted from perspectives other
than that of the projector, and can be used faxatt geometric reconstruction of the
surface shape.

A faster and more versatile method is the projectibpatterns consisting of
many stripes at once, or of arbitrary fringes, liseahis allows the acquisition of a

multitude of samples simultaneously. Seen fromedéit viewpoints, the pattern

19 Adapted from D. Barber, J. Mills, and E. Heritage) Laser Scanning for Heritage: Advice and
Guidance to Users on Laser Scanning in Archaeotoul/Architecturg English Heritage, 2007), 7.
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appears geometrically distorted due to the surshepe of the object. Although many
other variants of structured light projection acsgible, patterns of parallel stripes are
widely used. The displacement of the stripes allawgxact retrieval of the 3-D
coordinates of any details on the object's surfia@m major methods of stripe pattern
generation have been established, laser interferamd projection.

The laser interference method works with two witenpr laser beam fronts.
Their interference results in regular, equidistar@ patterns. Different pattern sizes can
be obtained by changing the angle between thesadddnis method allows an exact
and easy generation of very fine patterns withmitéid depth of field. Disadvantages
are high cost of implementation, difficulties prdwig the ideal beam geometry, and
typical laser effects like speckle noise and pdgsblf-interference with beam parts
reflected from objects. Typically, there is no meahmodulating individual stripes. The
projection method uses non-coherent light, and w/bKe a video projector. Patterns are
generated by a display within the projector, tyfjycan LCD (liquid crystal) or LCOS
(liquid crystal on silicon) display. Principallytrigpes generated by display projectors
have small discontinuities due to the pixel bouredain the displays. Sufficiently small
boundaries, however, are practically negligiblesduse they are evened out by the
slightest defocus.

Portable coded light systems are usually compogsthgle or multiple cameras
with a digital white light projector. The projectserves to project coded light patterns
onto the object surface and the cameras servajtoradhe scene. In this way, the

illuminated area is digitized in a single acquesiti The main advantage of these systems
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is the fast and precise acquisition of surfat&However, digitization of complex
surfaces requires multiple acquisitions. This systeorks well with small surfaces, such
as artifacts, sculpture, or excavation areas, dl# fo record larger architectural

structures.

Databases

A database is a collection of data, usually texticvis separated and
systematically stored in tables with key identsieRecords are often separated into sets,
themes, and fields that allow for easy retrieval @ecombination,” or queries of
datal®® Heritage professionals utilize databases at diffescales and scopes. For
instance, a database can be as simple as a fesnoliriata to keep track of the windows
in a small historic building, or as complex as npldt tables for keeping an inventory of
all the historic buildings in a region. Other typgglata such as images, drawings,
measurements, and videos are now stored in mulinuadabases. A database can be

useful in heritage projects, not only to keep tratkurveys and drawings but also to

inform the public or organize and plan a conseorafiroject:*°

Computer-Aided Design and Drafting (CADD)
Computer Aided Drafting describes the process aftitig with a computer.

CADD is a database type. CADD software, or envirents, provides the user with

197N D'Apuzzo, “Overview of 3-D Surface Digitizatidrechnologies in Europe” (2006), 3.

19 Eppich and ChabbRecording, Documentation and Information Managenfienthe Conservation of
Heritage Places: Illustrated Examplées.

199bid., 8.
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input-tools for the purpose of streamlining degigocesses, drafting, documentation,
and manufacturing processes. CADD output is oftethe form of electronic files for
print or machining operations. Through CADD the wioenter can display, edit, and
present the survey data, as well as produce dravand animations. CADD enables
users to view drawings, zoom in and out, add aheteleaformation, prepare
specifications, print, and transmit information th& Internet. It is an immensely

powerful tool now used in almost all aspects ofudnentatiorf®

Geographic Information Systems (GIS)

GIS is similar to CADD because it displays graghformation, but it is also
similar to databases in that it contains tabul&a.®4 Information about a subject can be
classified in two ways: (a) the position or thetggdocation (drawing) of a feature, and
(b) the descriptive information (text or other forrti these two classes of information
are brought together within a computer programm th&IS has been created.

For example, when the documenter is working omarfplan, for each room he
creates an attribute table in the text format witbrmation of size, function, and
features. The floor plan drawing can then be coexbinith the text attributes in the GIS
setting. With one click on the electronic drawitttg attributes can be displayed or the
database searched, and the appropriate portidre afrawing displayet’? A floor plan

of a historic building provides a simple exampler Each room in the plan, a set of

20 Eppich and ChabbRecording, Documentation and Information Managenienthe Conservation of
Heritage Places: Illustrated Examplées.
201 [ai
Ibid., 8.
202 Eppich and Chabbi, 8.
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attributes such as dimensions can be ascribed.id beeful in managing data for
complex or large sites with numerous features @mehts; however, its usefulness is

guestionable for smaller sites or single structures

Issues with Archiving Heritage Information

HABS measured drawings link the past to the futhience, the preservation of
these records constitutes a key function. No mattech form is used for the record
being made, it is fundamental to ensure that tha idgpreserved and made available for
later use. However, the dilemma with technologpralgress is that it seems to come at
the expense of preservation of information. Fomgpla, when wood pulp was
introduced to paper production in the 19th cenaiga technological advance, nobody
anticipated that this new technique would jeopadie permanence of the documents.
Until the middle of the 19th century, nearly alpea used for written or printed material
was made from cotton or linen rags, and this tyfjggaper could last for several
hundreds of years without decomposing. When orglipaper began to be made with
wood pulp treated with acidic chemicals, the reaiceid would slowly decompose the
paper. After a period of only a few decades, banksle with acid-based paper
decomposed to the point that they crumbled intoggeand the problem persists.
Libraries advise publishers to use acid-free papriewer than 20% of hardcover

books are printed on acid-free pap¥r.

203|H. Witten and David Bainbridgéjow to Build a Digital Library The Morgan Kaufmann Series in
Multimedia Information and Systems (San Franci€alifornia: Morgan Kaufmann Publishers, 2003),
456.
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Paper is only one issue facing preservation otdgei information. Other forms
of media also jeopardize preservation of documéiasexample, until 1951, the only
type of film that was available contained nitrdt@body could foresee that nitrate
caused the film to decay even in controlled enviments. Sadly, around 21,000 feature
films made in the U.S. before 1951 no longer eXst.

In the digital age, computers possess an unbeligaol record in terms of the
preservation of data. The U.S. government stateday 1990, many important digital
federal records, including the 1960 census, weoeitaio be lost. The results were
recorded on digital tapes that had become obsfaster than expectéd® Additional
cases of possible loss include hundreds of tapes fine Department of Health and
Human Services, from the National Commission onijMana and Drug Abuse, from
the Public Land Law Review Commission, from thesiRfent's Commission on School
Finance, from the National Commission on Consuniaautce, Combat Area Casualty
files containing POW and MIA information from theééham war, herbicide
information needed to analyze the impact of Agerar@e, and many other filé¥

Digital media are vulnerable to loss from two indegent mechanisms: the
physical media on which they are stored are sulbjeghysical decay and obsolescence,

and the proper interpretation of the documents fadwves is inherently dependent on

2% pid., 456.

25 United States. Congress. House. Committee on @memt OperationsTaking a Byte out of History:
The Archival Preservation of Federal Computer Rdsoifwenty-Fifth RepartHouse Report/101st
Congress, 2-D Session (Washington: U.S. G.P.O0)199

2% United States, 16.
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software®®’ Yet, as Kuny stated, “Let us be absolutely cleamfthe outset; no one
understands how to archive digital documeRt& e believes that humans are living in
the midst of a digital dark age because enormousiata of digital information are
already lost forever, information technologies breembsolete very rapidly, document
and media formats continue to proliferate, andrietdgy standards will not solve
fundamental issues in the preservation of digittdrmation®®

The preservation of digital data is paradoxicale Bdvantages of digital media
over analog in fact cause the problems. “Easeedtmn” creates information excess; it
is not clear which one is the original or the cdppgdependence of media” means that it
seems hardly worth keeping the physical artifaCbristant improvement in hardware
and software” promotes obsolescerf¢@.

Until now, professionals have developed four imaotfpreservation strategies:
(a) paper, (b) museums, (c) emulation, and (d) aigm. However, none of these
suffices for long-term preservation of digital dat&e first two options define printing
the document on paper and preserving that techpatogiuseums. Emulation involves
keeping the documents in exactly the same forrh@gare, copying the functionality of
the original, keeping the original software as vealithe hardware. For example, current
incarnations of Microsoft Word can read most of tkeeWord documents. However,

neither Microsoft nor Word may be around in the cagrdecades; therefore, the user

207 3. Rothenbergivoiding Technological Quicksand: Finding a ViaBlechnical Foundation for Digital
Preservation. A Report to the Council on Libranddnformation Resourcg€ouncil on Library and
Information Resources, 1755 Massachusetts Ave., W\shington, DC 20036 ($20). 1999), 7.

28T Kuny, “The Digital Dark Ages? Challenges in feservation of Electronic Information,”
International Preservation New@998): 4.

29 |pid., 2-4.

#%itten and BainbridgeHlow to Build a Digital Library 459.



95

will have to emulate crucial parts of Word'’s fumctality on then-current hardware to
read and display old documents. To preserve theigdiybit-stream, the user has to
apply error detection to determine whether degradas occurring, and to write codes
to ensure that new generations are faithful copi¢ise original. However, emulation is
problematic if the format is proprietary, as is kbisoft Word. One cannot write software
without inside knowledge. Migration involves traatshg the document from the old
format (or near-obsolete format) to one that isspted by new software. Migration
involves copying the physical bit-stream to new raex$ well as transcribing it to a new
logical format. For example, one can go throughMierosoft files, open them into
Word, and save them in the latest version of forfaaen though this strategy seems
very straightforward, the user may lose some featduring the translation of data. In
other words, the document is reconstitlfEd.

The general practice among heritage professioadtsmigrate digital data to
newer formats. However, migration requires contirmyeerational expense, which
includes personnel to update the documents cohstéathnological infrastructure to
maintain the upgrade, and every version of thenso#t. In most cases, a cultural
institution does not have the resources to undersakh a rigorous task. Considering the
fact that there is no particular industry standardmigration and the future of digital
mediums is unknown, “to keep the data alive” becopreblematic?*?

The intense use of 3-D scanning data adds anaher to archival issues. The

storage, manipulation, and circulation of so mwadef point data -- gigabytes of spatial

21 Wwitten and Bainbridge, 460-61.
22| ee,Interview
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and attribute data -- is a terrific challenge fomputers, and in many cases the data have
to be down-sampled to be viewed and processedebgamputer. However, this
contradicts the purpose of applying this high-resoh technology in the first plac¢é®

The documenter can use different exchange formatsder to facilitate scanned
data transfer between users. ASCII (American Stah@ade for Information
Interchange) is a simple text file that providedds for x-y-z co-ordinates, intensity
information, and possibly color (RGB) informatidgisers can transfer the scanned data
between different software using the ASCII formiédwever, reading and interpreting
ASCII elevation data can be very slow and thedi# can be extremely large, even for
small amounts of data. Furthermore, any raw dadargormation specific to the
LIDAR data collection will be lost. In order to si@dardize the transfer of such
information, and ensure that important informat®not lost in transfer, it might be
appropriate to consider a formal data exchangedbsuch as LAS. LAS is overseen by
the American Society for Photogrammetry and RerSetesing (ASPRS) and intended
to address all these issues. It is a public fitenfat initially developed for the
interchange of 3-D airborne laser scanned datadestwata users. However, this binary

format can also be used to transfer ground based $&anning data.

Z35pP McPherron, T Gernat, and JJ Hublin, “Structurigtit Scanning for High-Resolution
Documentation of in-Situ Archaeological Finddgurnal of Archaeological Scien@8$, no. 1 (2009).
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The Library of Congress does not accept any mediufarmat that does not
meet the 500-year durability standard. Consequgethiéydigital hardware and software
do not meet these standards. The library storeadtual HABS drawings, large-format
photographs, and historical reports accompaniek magatives on safety film. In
addition, the Library digitizes these tangible metsoand then put them on the Built in

America Website.
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CHAPTER IV
A HISTORY OF HABS WITH AN ANALYSIS OF

DOCUMENTATION APPROACHES

We are making architectural history faster tharaweerecording i¢**

Charles Peterson

Introduction

The concern for endangered buildings that couldoegtreserved through other
means culminated in the creation of HABSHowever, to date, the program has
flourished with regard to the transformations iohgtectural, cultural, and educational
settings.

The purpose of this chapter is to provide a revaeWMABS history of
documentation. The chapter delves into the diffeepochs of the program, and the
dynamics behind the evolution of its documentaipproach. The chapter pursues a
chronological order of 1930-1950, 1950-1980, an80t® the present. This

classification aims to organize the account of HAB&ccordance with the inception of

24 Charles E. Petersomterview(Philadelphia, PA: conducted by Tanya Wattenbuogniss, 13 October
2000).

15 Early instructions to district officers specifidiht “absolute priority will be given to buildings...which
have not been restored or remodeled and whichrammiminent danger of destruction or material
alteration” Administrative records show frequent revisiorigdority lists, often annotated to indicate the
addition of a building because demolition was scitedi or removal because it was found to be restored
remodeled. Buildings considered “safe” because tene owned by historical societies or government
agencies, such as Mount Vernon or the White Houseg largely omitted from the program in favor of
those with more precarious futures Davidson anddPégr, “The Historic American Buildings Survey
During the New Deal Era: Documenting 'a CompletsuRee of the Builder's Art',” 56..
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the program, post-WWII, and the establishment efSlecretary of the Interior’s

Standards for Architectural and Engineering Docutiaigm.

HABS Documentation from 1930-1950

The creation of HABS in the 1930s coalesced becalisertain significant
cultural settings of the era. The need to providss jto unemployed architects and
drafters during the Great Depression culminatetienfederal government establishing
HABS. There were precedents for the use of unengpl@ychitects to record historic
buildings. In 1931, depression-era architects aaftsinen, under the purview of the
Royal Institute of British Architects, were putw@rk making measured drawings of
historic buildings in London. The Architects’ Emengy Committee of New York City
put unemployed architects and draftsmen to workingakeasured drawings and
photographs of old buildings from Maine to Louisaaand the Pittsburgh Chapter of the
American Institute of Architects (AlA) organizedsarvey of the early architecture of
Western Pennsylvanfd® In Philadelphia, the AIA chapter periodically drawdividual,
historic buildings. A broader effort was initiated1930, when “The Old Philadelphia
Survey” put 57 unemployed draftsmen to work pregpd07 measured drawings of

structures in the Old City and along the banks$ef$chuylkill River. Additionally, 125

218\ilton Claude Corkern, “Architects, Preservatigsjsnd the New Deal: The Historic American
Buildings Survey, 1933-1942/by Wilton Claude Corkelr” (Ph D, George Washington University,
1984), 33.



100

photographs and a map were produc@ds Peterson wrote, “The dank winds of the
Great Depression did blow some goétf”

Davidson and Perschler argued that the growingasten American culture and
expanding role of the federal government in suateanors set the background for the
formation of HABS?* The federal government’s move into historical doeatation
coincided with a new popular understanding of Aweariculture. This view placed the
patterns of everyday life on a par with rarifiecdamples of fine art as important cultural
products. During this period, cultural diffusion deds shaped studies such as HABS,
which focused on vernacular architecture studisgdan geographic diversity. Other
New Deal cultural initiatives, such as the Farmusigg Administration aimed to collect
documentary photographs and Works Progress Admatish (WPA) guidebooks,
sought to compile information on American life thgh different mediums. For all these
programs, geographic diversity, or regionalism eyadras a key organizing principle for
the study of American culture. Furthermore, thej@ient use of regional building
traditions and local materials in new federal goveent building construction at this
time indicated a similar impulse to acknowledgerdmgional variety of the United
States?®

Lavoie stated that the creation of HABS was pa# gfound swell of interest in

collecting and preserving information, artifactsdauildings related to America’s early

27 Charles E. Peterson, “HABS -- in and out of Philadiia,” inPhiladelphia Preserved: Catalog of the
Historic American Buildings Survegd. Historic American Buildings Survey. and Riechd. Webster
(Philadelphia: Temple University Press, 1976), xxix

#18 |bid., xxviii.

29 Davidson and Perschler, “The Historic Americanl@ings Survey During the New Deal Era:
Documenting 'a Complete Resume of the Builder'§"A2.

#%1pid., 52.
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history, which was recognized as the Colonial ReMimovement?* Like HABS, the
movement was motivated in part by the perceived neenitigate the effects of rapidly
vanishing historic resources upon America’s histamg culture. Organizations such as
the Association for the Preservation of Virginiatiynities, the Society for the
Preservation of New England Antiquities, and CadbiVilliamsburg presented models
for the collection of historical artifacts and tinéerpretation of architectural heritage.
Architects trained in the Ecole des Beaux Arts preg drawings of colonial-era
buildings in folio volumes as a means of promotngl understanding historic
architecture. While important, these activitiesweed only on a limited, local, or
regional basis. For the first time, the HABS surveyiplemented a comprehensive
examination of historic architecture on a natistle to uniform standards.

The rapid and uncontrolled destruction of the histtabric during the turn of the
century culminated with the inception of HABS. Dhgithe 1920s and 1930s, an
expanding automobile culture, overcrowding in urbamghborhoods, and uncontrolled
real estate development were rapidly destroyingigactural resources. Edgington states
that HABS was originally started as “a last defetosmdustrialism.” As historic
buildings were being demolished on behalf of mogemthe HABS staff was trying to
record as much as they could for postefityLavoie referred to the preservation

movement of the 1930s as a “profound social respiityg” Even before the notion of

221 | avoie, “Laying the Groundwork, Prologue to thevBlpment of HABS,” 1.
222 Edgington Interview
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heritage recording and documentation was extensoaiceptualized, architects in the
1930s had concerns about the loss of the histabidd %%

By documenting the physical remains of earlier gitaes intangible qualities of
early American architecture might not be lost t® fthrces of progress. In most cases,
preservation through documentation has provideatietangible record of the fast
disappearing past. For example, soon after thataothral study of the old riverfront
area on the Levee St. Louis in 1936, the entieevgés replaced by a city
development?

Peterson recommended that the program considek@&@-structures as
representing “a complete resume of the buildet’s srcluding “public buildings,
churches, residences, bridges, forts, barns, rahigps, rural outbuildings, and any other
kind of structure of which there are good specin®rtant.??> Hence, the collection
includes not just high-style structures, but thibee reflected average Americans.
Peterson emphasized that buildings should be seléot HABS documentation based
on academic interest, not on commercial interebtstoric models for new buildings
that had tended to drive previous studies of histdmerican architecture. Figure 1
illustrates the HABS drawing of a Greek revival beuthe General Robert Lee Bullard
House, built in Alabama, Texas, in 1850. The houas documented based on
Peterson’s vision of documenting ‘a complete resoftbe builder’s art.The drawing

set was produced in 1934 right after HABS was distadxd.

23| avoie, Interview
224 peterson, “HABS -- in and out of Philadelphia, ik
22> peterson, “The Historic American Buildings Sun@gyntinued,” 30.
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During this time, HABS teams utilized recordingaséigies available during the
era. In the HABS memorandum, Peterson stated tine¢gng equipment such as
tracing paper, pencils, erasers, and molding contadd be furnished free to the
drafters enrolled in the HABS projects. On the otiend, the enrolled men would be
expected to provide their own drawing boards, Tases, triangles, rules, scales, tapes,
curves, and other materials which they could beaeably expected to have already in
their possessioff® Victor Hornbein, a drafter in the New Mexico HAB®ject during
1934, recalled that the team was given a six-folalifig carpenter’s rule, a field
notebook, string, plumb, and a simple transit teatd only turn horizontal anglé8’

Peterson determined large-format photography wbalthe formal
documentation tool in addition to measured drawenys written histories. In the
memorandum, he wrote that each project should pelsmented with photographic
work.??® These photographs should be produced under artigaet of standards. They
must be taken with a view camera; they must bekkdad white, between 4x5 and 8x10
inches in size, with 5x7 being the most acceptaddsird.

Another reason why Peterson added photographic imdHe survey was to
provide jobs for unemployed photographers. M. JaBlask became the official
photographer, but architects who were working enptfojects also did photographic
documentation. For instance, Frederick D. Nichotsktphotos of the structures in the

northern counties of Santa Fe, Taos, Rio Arrib&a, Maguel, and Colfax in the summers

2% peterson, 31.

227\fictor Hornbein, “The 1934 HABS Project,” Recording a Vanishing Legacy: The Historic American
Buildings Survey in New Mexico, 1933-Today

ed. Sally Hyer (Santa Fe, NM: Museum of New Mexfgess, 2001), 25, 28.

228 peterson, “The Historic American Buildings Sun@gyntinued,” 31.
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of 1936 and 1937. Another architect, John P. OINellotographed Isleta and Laguna
pueblos in 1937. A consulting architect with HAE®:los H. photographed the
Albuquerque area in 1946°

The HABS surveys ended in 1941, as did all WPA &thdrograms, with
America’s entry to WWII. Although the program vidlly ceased in less than eight
years, the new HABS catalog included records oB&l38uctures on 23,765 sheets of
drawings and 25,357 photographs in the Library efig@ess>° HABS remained active
during the 1940s and 1950s through the work oNagonal Park Service’s Branch of
Design and Construction and its regional offices] #tarough donations of records by
former district officers, other members of the Ab&d by universities and private

institutions.

HABS Documentation from 1950-1980
In 1956, NPS launched a ten-year initiative, caflddssion 66,” to rehabilitate
national parks in time for 1966, the Park Servi&®gh anniversary. Following WWI,
the national parks were decrepit. Years of neglecypsurge in postwar visitation, and
a shortage of funds had created overcrowded amdidietting facilities. Hence, Mission
66 was concerned largely with issues like campgidaas, visitors’ accommaodation,
maintenance of the facilities, and construction@i structures. However, funds were

also allocated for HABS to renew the active measuprogram. With the mandate to

229 Hyer, “HABS Recording in New Mexico,” 15.
20 Charles E. Peterson, “Thirty Years of HABSgurnal of the American Institute of Architects
40(November 1963): 84.
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reactivate HABS in the post-war years came an gpjation in 1958 for $116,000 of
funding for the prograrf*

The goal of Mission 66 was to complete the recaydihall historic American
buildings in ten years. After years of drought, HieBS funds seemed an overwhelming
embarrassment of riches. As Peterson recalled, lf&deno staff to work with and we
had to spend it by the end of the year and shotwitthad been spent well... We nearly
drowned in it for a year®®** With both money and mandate, HABS was thrust énto

dizzying array of activities:

buildings under the jurisdiction of the Park Seeweere to be recorded,

» projects unfinished from the 1930s were to be cetepl,

* new subjects were to be identified and acted upon,

» the Historic American Buildings Inventory (HABI) wdo be carried out,

» the HABS catalog of 1941 was to be updated anddejmed (a catalog

supplement was published in 1959) and

* new recording techniques were to be evaluated.

HABS was no longer constrained to recording padpprties. For the first time
since the Depression, HABS could mount recordimggegats of privately owned
structures and carry documentation to remote looatiTeams moved to the middle

Connecticut River Valley (1959), to the Maine cod€60-1962), to Savannah, Georgia

#lyider, “The Historic American Buildings Survey Rhiladelphia, 1950-1966: Shaping Postwar
Preservation,” 43.
232 Interview with Charles Peterson in 20 February116iged in Ibid.pp 44.
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(1962), to St. Augustine, Florida (1960-61), to Saan, Puerto Rico (1962), to
Charleston, South Carolina (1963), and to Annapblaryland (1964).

With the available funds from Mission 66, the posctivation years brought
changes to the recording and documentation tecbaigsed by HABS. The Cronaflex
method as a drafting method, and architecturalqratmmetry as a data gathering
strategy, were both introduced to HABS during thiee.

Since the program’s inception, the survey had regluhe final record drawings
to be made with permanent, waterproof ink. Ink, be&r, was a difficult medium to
work with. In 1956, Chief Architect Dick Sutton &td:

There is definite objection to the continued useakfon the bond paper because

of the difficulty in making corrections and thefditilty of tracing because of its

opaque characteristic. The draftsmen today arenrtbe same class of
competence as those who worked on the originaépt®jand cannot be relied
upon to produce such fine wof®

However, pencil was not considered as a permanedium for archival
purposes. Therefore, HABS began to use DuPontei&@lex” method. A finished
pencil drawing on HABS paper was photographedsiak onto a photographic film to
produce a master negative. The negative was thaaateprinted in a vacuum frame
onto a sensitized, polyester plastic sheet to nfakenaster positive, which had the
appearance of an ink drawing. The original pen@inng, master negative, and master

positive were all deposited in the Library of Coegp as part of the HABS collection.

Prints of HABS drawings obtained from the LibrafyGongress would be made from

233 Memorandum, “Historic American Buildings Survefick Sutton to Thomas C. Vint. 19 April 1956.
“Advisory Board Correspondence. 1957-66.” HABS GdfiFiles. Washington. Cited in Ibid., 51.
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this positive without the need for handling thegoral pencil drawing, which was kept
for future photography. Some drafters preferredse special pencils directly on plastic
sheet$>* The Cronaflex method was first used by HABS ind 9y 1961, the
Cronaflex method had become standard proceduracreg the use of ink, but by the
late 1960s, it had been replaced as standard proxeg ink-on-Mylar. Figure 2 depicts
the final measured drawing produced by the Crorafiethod, which was produced in
1965. It was originally a pencil drawing printed sansitized polyester Cronaflex sheet.
HABS’ efforts to document historic structures gseamanent record for the
future intensified following World War Il. The 196@vitnessed massive destruction of
historic assets as urban renewal swept away neighbds in the name of progress and
economic growth. People and resources were retdidta the suburbs. Even though
regions identified with their historic downtown asg in practice these became
increasingly irrelevant except as a place for eyplent or destination for an occasional
night out. In addition, highways cut across swathsountryside, bypassing towns and
communities. The construction of highways eithendished or geographically isolated
many old neighborhoods. Architectural signs of pesg, irreverent of the past and
jarring in scale, replaced the buildings and symlodlpast eras in broad, indiscriminate
strokes. In this setting, HABS worked with numercosmmunities to record historic

resources compromised by these chaiges.

%4 Harley J. McKeeRecording Historic Buildingsed. Historic American Buildings Survey. (Washimgt
U.S. National Park Service, for sale by the Supbarcs., 1970), 48.

#virginia B., Price and James A. Jacobs, “A Framewio Build Upon, HABS and the Impact of the

National Historic Preservation Act of 1966,” American Place: The Historic American Buildings &y

at Seventy-Five Yea(®ashington, DC: Historic American Buildings Suyy@008), 49.
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Fig. 2. A drawing showing the southeast elevatibiihe Portland Headlight, Cumberland County, Maifiee drawing was generated by the Cronaflex
method. (Copyright-free image acquired from theltBniAmerica website of Library of Congress in Sapber 1, 2011.)
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It was estimated that by 1966, 50% of the propeieviously recorded by
HABS had been lo<t® During this time, HABS was called upon to recarhe groups
of threatened historic buildings that were to lre own for redevelopment or highway
projects. One example was the HABS campaign tomdeot the Sweet Auburn Historic
District, once called the “richest Negro streethia world,” which was compromised by
a highway project®” The 1979 “Sweet Auburn” Project included both duentary
recordings of historic structures and proposalgHeir rehabilitation. Figure 3 shows the
HABS drawing of the district.

Another example of these last minute records ae#nly Bayou St. John houses
in New Orleans and the McKim, Mead, and White'sghe-style W.G. Low Home,
built in 1887 in Bristol. Figure 4 presents a lafgemat photograph of the exterior of
the W.G. Low Home. Built with respect to Bristdbég tradition of using wood
construction in its architecture, the William G.MLélouse is a key example of the
shingle-style. The house was a massive low gabbeenall form and was made of
wood-frame and clad with shingles, materials taat their name to the aesthetic. The
building was demolished in 1962. Today, only a dew photographs are left from the
houseEven though preservation through documentatiomisrsubstitute for a historic
building continuing to serve a useful contempoiauypose as in these cases, it does

provide a permanent record of the historic asgeti® future.

238 James A. Jacobs, “Urban Renewal, Aimerican Place: The Historic American Buildings By at
Seventy-Five Yea®Vashington, DC: Historic American Buildings Suyy@008), 54.

%7 price and Jacobs, “A Framework to Build Upon, HAB®I the Impact of the National Historic
Preservation Act of 1966,” 49.
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Fig. 4. This is one of the few remaining photogaphthe William G. Low House, which was demolisled 962. (Copyright-free image acquired
from the Built in America website of Library of Cgress in September 1, 2011.)
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Massey said that in most cases HABS teams comtitausecord threatened
buildings, even as the bulldozers approadigBuring these endeavors, HABS teams
started to explore ways to produce last minutergscof demolition threatened buildings
in a rapid and efficient way. In the 1950s, HAB&nes adopted architectural
photogrammetry to document historic fabric. Thecpss was especially well suited to
recording large or complicated structures and etfehe possibility of making and
storing large numbers of photogrammetric imagesfwchich measured drawings could
be made at any tinf&’ Through photogrammetry, the stereo photographiseobuilding
could be made quickly before it was demolished. dita@vings could then be plotted
from the photographs whenever needed, perhapeérsyPeterson refers to this
characteristic of photogrammetry as “canning tinecstire with little more than camera
work."?4°

The NPS, especially, took advantage of photogramymetrecord structures
before their imminent demolition or collapse. Irb®9when the molded plaster ceiling
in Congress Hall in Philadelphia was about to gdtabefore the restoration work, the
NPS commissioned the School of Architecture at CGBtade University (OSU) to

photogrammetric ally record and draw the endangpoetions. In another project, OSU

recorded the exterior of the Old Stock Exchangddiwg in Chicago with

238 James C. Massey, “Preservation through Documentatiistoric Preservatiori8, no. July -- August
(1996): 148.

239 perry E. Borcher®?hotogrammetric Recording of Cultural Resouraah Archaeology United States
Office of, Division Historic Preservation Techniddeservation Services, and United States. Office o
Archeology and Historic Preservation. TechnicalsBreation Services Division., National Park Service
Publication (Washington, DC: Technical Preservagenvices Division, Office of Archeology and
Historic Preservation, National Park Service Fde &y the Supt. of Docs., U.S. G.P.O., 1977), 1-2.

2% Charles E. Peterson, “Photogrammetry for HABB{irnal of the Society of Architectural Historians
16, no. 4 (1957): 29.
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photogrammetry in 1963, and made two measured dgsmccordingly. Years later,
when the City of Chicago was commissioned to aistaning and future reassembly of
the great entrance archway of the Stock Exchan@@ii, one of the original glass-plate
stereo pairs was reoriented and plotted at a |agpde to provide the corresponding
drawing®*

Between 1957 and 1959, in order to experiment phitbtogrammetry for
architectural documentation, NPS contracted fotg@dgrammetric work with Ohio State
University because Professor Perry E. Borchersomasof the foremost American
experts in architectural photogrammetry. At thegtifReterson wrote that the purpose of
the contract was to compare costs of work donehmygqgrammetry with conventional
methods**? He anticipated that the smaller and simpler bogdicould be done more
cheaply with hand surveying. On the other handlatad elaborate structures requiring
scaffolding would be probably documented more dyiekd accurately by
photogrammetry. In this context, the Plum Streehplke, a fancy Moorish-style
building in Cincinnati, was chosen to be delineat&th photogrammetry to test the
feasibility of this method in architectural docurtedron.

After the Temple project, there was great excitenabout photogrammetry at
the HABS office. In 1958, HABS supervising architébomas C. Vint wrote to the
Advisory Board, “If photogrammetry is as good a®dks to us now it may be well to

reconsider our method of making our record§ Peterson supported the use of

241 Borchers Photogrammetric Recording of Cultural Resourc®s

242 peterson, “Photogrammetry for HABS,” 29.

243 Memorandum. “A Summary Statement of the PresatuStof HABS and a few Suggested Questions
for the Advisory Board to Consider.” Thomas C. MiotAdvisory Board, 27 January 1958. “HABS
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photogrammetry in architectural documentation, wnate that the savings of time in
fieldwork and the accuracy of the results wereistg.2** By using this method, tall
buildings and structures with difficult or dangesaccess could be recorded without the
need of any scaffolding. Physical contact with ahkt structures could be avoided.
Furthermore, the recording of the intricate minsusdtthe Temple resulted in a
spectacular drawing for HABS that would have beepdssible using conventional
methods’* Years later, in 1983, Peterson wrote, “HABS susftaly pioneered
historical photogrammetry in this century... | aroyx of this project*°

Subsequent to WWII, another shift occurred in tifeastructure of HABS teams.
When the postwar building boom was in progress, BABuld no longer rely on a pool
of unemployed architects as it had throughout 8%®0%. After WWII, all the employed
architects and drafters went back to work. In otdenaintain the workforce needed for
the HABS projects, Peterson hit upon an idea, begtbfrom the U.S. Army Corps of
Engineers, of using undergraduate and professgtndénts during their summer recess.
The first students worked directly for Petersothie summer of 1950 in Philadelphia,
making measured drawings of buildings scheduleddstoration at Independence Park.

In the coming summers, detailed measured drawirege wmade as properties were

acquired for the park.

Advisory Board 1953-61.” HABS Office Files, Washtag. Cited in Vider, “The Historic American
Buildings Survey in Philadelphia, 1950-1966: Shggiostwar Preservation,” 52.

244 Charles E. Peterson, “Photogrammetry, the MagaffSld,” Journal of the Society of Architectural
Historians17, no. 2 (1958): 27.

24> peterson, “HABS -- in and out of Philadelphia, iz

24® peterson, “The Historic American Buildings Survity,Beginnings,” 13-14.
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In 1966, the enactment of the National Historicsereation Act (NHPA)
manifested a new era in federal historic presesmatiABS then became the precursor
to a growing number of cultural resources partnprplograms in the National Park
Service. In addition to the public documentatiomistoric structures, HABS started to
provide support to private agencies and to statid@ral governments undertaking
historic preservation initiatives! Another result of the NHPA legislation was the
establishment of Historic American Buildings Sur¢eyAER). The increased
professionalization and specialization of federalsprvation programs with NHPA
culminated in the need to expand the depth anditived architectural study and
documentatioi’®

NPS initiated HAER in 1969 with a focus to commleecord of the design and
operation of important engineering and industrialks throughout the country. The
HAER documentation projects included bridges, darasals, power plants, factories,
ships, and missile silos, among others. Even théU&BS included industrial and
engineering structures in the collection, the dsthiment of HAER was particularly
intended to document America’s industrial and eegrimg achievements.

During the 1970s, HABS teams explored aerial phatognetry as a means to
gather field data. Borchers stated that photogrammymes an efficient system for
recording structures that are architecturally anebmplex, irregular, or in situations

where it is difficult to recognize or establish@aodinate system for measurement on

%47 price and Jacobs, “A Framework to Build Upon, HAB®I the Impact of the National Historic
Preservation Act of 1966,” 47.
248 |bid.
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site?*® Hence, both terrestrial and aerial photogrammegy used to record the Native
American pueblos of the Southwest. These sites &avwganic form with house
clusters irregularly aligned, and with occasiorallgtural masses of buttresses or
collapsed structure. For instance, in 1970, HABRmissioned Ohio State University to
record the pueblos of New Mexico and Arizona usiagal photogrammetry. A
considerable change of architectural charactertalasg place because of new Indian
housing sponsored by the U.S. Department of HoummpUrban Development then.
Thus, HABS wanted to document these sites befoyeraminent change to the historic
environment. However, acquiring permission from Wagive American villages
prolonged the periods necessary to complete dociatiamwork and the tribes did not
welcome documentation teams working in their villgsgAccordingly, the aerial
photogrammetric documentation of the villages whyee by using a Zeiss AR 15/23
wide-angle aerial camera at heights of 1500 ftpfapimately 500m) above the ground.
A sufficient number of manhole covers of the sesystems were recognized for survey
control and orientation of the optical models ia &7 Autograph machine. With the use
of photography and survey controls, OSU producesviirgs of the villages at scales as
large as 1:246° Figure 5 demonstrates the plan drawing of the BusiiNambe, in
Santa Fe, New Mexico undertaken by aerial photogratry in 1975. The site plan was
produced by using glass photogrammetric platess pioject was coordinated with the

New Mexico State Highway Department.

249 BorchersPhotogrammetric Recording of Cultural Resourcs
#0Borchers, “Photogrammetry of the Indian Puebloslefv Mexico and Arizona,” 191.
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Despite the successes of photogrammetry, the tésmybad drawbacks and
HABS never fully abandoned traditional, hand meagutechniques. One drawback
was that photogrammetric equipment was prohibiyieadpensive for the Park Service to
purchase. Hence, the process remained limitedrttvaztds for especially tall or
complicated buildings, and in a few limited instasicfor stereo-pairs that would be
stored for the futuré>* At the time, Borchers stated there was a larg&lirinvestment
in equipment; stereo cameras and photo-theodalitelsl exceed $2,000 and $4,000 and
first plotting machines could cost as much as $8®28 Another drawback could that
occur would be when a single stereo-pair failedapture the complete facade,
additional stereo-pairs were required. Each aduilistereo-pair multiplied the time
needed in the field to take photographs and establirvey control. In addition, the
character of the buildings, the architectural elets®f special interest, the conditions of
the site, and the requirements for accuracy vagredtly from site to site. Cramped
conditions on the site or projected elements cogeai portion of the structure could
require other means of recording such as hand megsiiherefore, floor plans,
sections, and other drawings still had to be preduxry hand techniques.

Borchers believed that architectural students edrev special benefit from hand
measurement because this method allows them todweact with the realities of
architecture, which may otherwise elude them dunmugh of their professional

career>® Furthermore, there are similar benefits for trehieect who learns to plot and

%Lvider, “The Historic American Buildings Survey Rhiladelphia, 1950-1966: Shaping Postwar
Preservation,” 53.

#2Borchers, “The Measure of the Future and the P358.

#3Borchers, “Photogrammetry of the Indian Puebloslefv Mexico and Arizona,” 189.
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draw a building using the A7 Autograph machine.sTiia geometrical experience of
the building, which cannot be otherwise matchedbse the coordinate system of the
instrument reveals qualities in the optical modek tare often not apparent even to a
person in physical contact with the structtifein this context, a photogrammetrist
should have some appreciation of the virtues ofllraaasurement of buildings because
hand-measurement and architectural photogrammietiyld be complementary in

architectural documentatidn®

HABS Documentation from 1980 to the Present

In September of 1983, the publication of the Sacyedf the Interior's Standards
for Architectural and Engineering Documentatiorabshed HABS/HAER methods as
the benchmark for recording by government agerfcfeEhe Secretary’s Standards were
first published in the Federal Register to prowgdédance for mitigation documentation
in accordance with NHPA of 1966. The Standardsred| the development of
documentation for endangered sites and structiieS. would coordinate most of the
mitigation projects, and State Historic Preservatiffices (SHPOs) would give advice
for the projects. During this era, HABS worked watimumber of SHPOs to record a
selection of historic sites that best represerttecstate’s own architectural heritage. In
addition, HABS was commissioned to provide documeon in support of significant

government sponsored initiatives such as the oreati National Historic Areas like the

24 Borchers, 190.

2% BorchersPhotogrammetric Recording of Cultural Resourc®s

28| avoie and Schara, “Reinforcing Our Structure, &nted Standards, Methodologies, and Outreach,”
65.
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Southwestern Pennsylvania Industrial Heritage At®88), and the Cane River
Heritage Area (1994). The 1983 guidelines were tgatlen 2003 to add E-size drawings
(34" X 44”) and large-format color transparencigsgdrop Level IV documentation, and
to incorporate the Historic American Landscapes&u(HALS) program. These four
standards have remained unchangéd.

The establishment of HALS in 2000 demonstratestesl to encompass new
scholarship on the built environment in order toore America’s historic landscapes.
The historic landscapes range from designed toaesitar, rural to urban, and
agricultural to industrial spaces. Vegetable patchstate gardens, cemeteries, farms,
quarries, nuclear test sites, suburbs, and abaddeilements can all be categorized as
historic landscapes.

The Charles E. Peterson prize is an important studgiative created in 1982.
The prize is cosponsored by the Athenaeum of Pélidia and the American Institute
of Architects. The award was created with the intenncrease awareness, knowledge,
and appreciation of historic buildings among ursigrstudents while adding to the
permanent HABS collection at the Library of Congteéto 2008, more than 2000
students from 68 colleges and universities haveqyaated and completed more than
500 entries and almost 5000 measured drawingsstlidents come from different
backgrounds such as architecture, architecturdryishistoric preservation, and
American studies. The projects vary in scope ramngiom the famous Pavilion | - X at

the University of Virginia to St. Andrews Episcogahurch in Bryan, Texas.

27 Burns, “Overview,” 6.
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The significance of the HABS program resides indbepe of the collection and
its public accessibility>® Shortly after HABS was established in 1934, aresments
were made for the resulting documentation to beskdat the Library of Congre$s.

As was intended, the HABS collection representsrapiete resume of the builder’s art,
ranging from the smallest utilitarian structuresite largest and most monumental, and
the Library has been an important channel for pubiig heritage information. Today,
along with HAER and HALS, the HABS materials araidable to the public copyright-
free and online through the Prints and Photogr&phision of Library of Congress.
Thanks to the Built in America website of the Likyaf Congress, the HABS collection
of drawings, photography, and written histories basome a leading venue for
distributing heritage information to the public.

In February 1997, the Library of Congress opendéraview” page for the
HABS/HAER collections, featuring photographs anavdngs of fifteen sites. The full
catalog of the HABS/HAER collections was made aldé online to the public in early
1998, and included drawings, large-format photogsapnd written histories. Additional
digital images are added montif).HABS is now one of the most widely used of the
Library’s collections and is among the largest@dilons of architectural documentation

in the world?®*

28| avoie, “Laying the Groundwork, Prologue to thevBlpment of HABS,” 1.

29 The cooperation between the National Park SertigeAlA, and the Library was formalized with a
tripartite agreement announced in April 1934 Dawidand Perschler, “The Historic American Buildings
Survey During the New Deal Era: Documenting 'a CletgpResume of the Builder's Art',” 53..

20 Cliver et al., “HABS/HAER at the Millennium: Advaing Architectural and Engineering
Documentation,” 35.

%1 avoie, “Laying the Groundwork, Prologue to thevBlpment of HABS,” 1.
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During the 1980s, without a doubt one of the mabstantial transformations
occurred at the production end, where traditiomaichdrawing and hand inking has been
replaced by CADD. Although a handful of earlieddi@rojects involved the tentative
and partial use of CADD, the first in-house progetct produce a complete set of
drawings in CADD were documented the Washingtonc¢ain, and Jefferson
memorials, which began in 1991.

There are several important issues regarding tbptexh of CADD. First, the
large size of the Washington, Lincoln, and Jeffens@morials dictated that the
drawings would eventually be plotted on E-size shé®4 inches X 44 inches).

However, this type of sheet is difficult to workttviusing traditional hand drafting.
Second, the project sponsors’ need for digital tatze used in facilities management
and restoration projects was a significant drivimge 2% Instead of the cumbersome
sheets of drawings, the contractors could easdfidute digital drawings of the

projects. Drawings in digital format could be upgtheasily as changes were made to the
buildings. In addition, they could easily be linkieddatabases for maintenance and
facility management purposes. The fact that datebeasent digitally to the Library of
Congress as an addendum to the hard copy permaoentds means that HABS projects
can now be made available on-line almost immedjatpbn transmittal.

Nevertheless, the adaptation of traditional HABSsuweing methods to CADD
requirements of CADD meant a period of trial anger~or the most part, simple hand

measuring was used to obtain dimensional informatio the buildings. This process

%2 | avoie and Schara, “Reinforcing Our Structure, &nted Standards, Methodologies, and Outreach,”
75.



124

was abetted by an extensive system of scaffoldiagted at each site. However, because
drawing in CADD involves essentially drawing atlfetale, the measuring methodology
had to be particularly accurate and precise. Thearkable precision of the CADD
software, up to 1/64 of an inch, was well beyoreldhafter’s ability to achieve via hand
measuring. Instead, the HABS teams decided to me#&sihe nearest eighth of an inch,
which was the smallest division on some of the saptetal tapes were used exclusively
because of the tendency of cloth (fiberglass) tapasretch when pulled over long
distances$®?

During this era, HABS teams also utilized digitabpogrammetry. Architectural
photogrammetry traditionally involved the use @fdile glass plate negatives and a
large, specialized machine (a stereo plotteraneAutograph A7) in order to produce a
drawing. The entire process was cumbersome anou®dl he advent of new
photogrammetric cameras and corresponding softiwdreh resolved issues of scale
and perspective distortion) has facilitated andpéifined the process, which can now take
place on a computer. The entire process has bedmm& via software such as
PhotoCAD?®, in which multiple digital images (either origingigital photographs or
scanned printed photographs) can be manipulatédeocomputer screen, as opposed to
being traced manually on a digitizing tabl@HABS has found this digital-rectified
photogrammetry useful in a number of situationsh@es most notably when the four

sides of the Washington Monument were photograoed the U.S. Park Police

23 gchara, “Recording Monuments,” 227.

%4 The photogrammetric software used was PhotoCADGlwivas selected primarily because it was
relatively inexpensive and works as an add-on égidtoCAD, lbid., 227.

% pid., 231-33.
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helicopter in order to determine the precise laretiof the exterior stone joints for the
structure’s elevations?

As with any technology, digital photogrammetry hash advantages and
disadvantages. Although useful for vertical suréa@evations and sometimes sections)
and relatively close-up, straight-on details, imag useful for plans, which typically still
need to be hand-measur@dDuring the photogrammetric fieldwork, photos nésthe
taken at some distance from the surface. The doct@mean move the camera around
the structure to get the vertical coverage. Howeweorder to capture the plan, the
documenter has to place the camera a couple ofsredteve the floor. In practice, this
setting is unrealistic regarding the physical htttés of an enclosed room space.
Furthermore, features need to be visible in orddret photographed. Thus, buildings
encumbered with foliage or with features too highfar good photographic resolution
are not good candidates for photogrammé&ttyor example, while documenting the
Lincoln and the Jefferson Memorials, the documengéeicountered logistical problems.
Much of the ornamentation was too high up to beigiraphed from the ground.
Scaffolding towers were erected to provide the HAB&n and the restoration architects
with access to most surfaces of the building forchameasuring. However, these towers
were too close to the building for photography.sl$ituation was resolved by mounting
the photogrammetric camera on an 11-foot boom lagewl $winging it out into space for

proper positioning. A 15-foot shutter release catds used to take the pictures. The

%% | avoie and Schara, “Reinforcing Our Structure, &nted Standards, Methodologies, and Outreach,”
78.

%7 gchara, “Recording Monuments,” 227.

2% |bid., 229.
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attic frieze, entablature cornice, and entablafueze at the Lincoln Memorial were all
photographed using this method as the towers msyst@mically around the building.
269

Pictorial imagery through inexpensive digital caagehas proven to be a boon
for HABS field teams. Traditionally, teams used 3Biphotography in order to capture
images in the field for reference purposes badkenoffice. This process invariably
involved issues of logistics and expense, not tatrae the inevitable time lag required
for development and printing of the photos. Digghbtography has made these issues
moot. In addition, clear, straight-on photos o&tdely small and flat details can easily
be brought directly into CADD, scaled, and theréh-- a timely and effective way to
capture field data. Digital photography has notaegd large-format, black and white
for formal documentation due to the need for thena@mence and archival stability
provided by the original negative; however, it Feslitated capturing field information
photographically?.®

The most recent major addition to the HABS arsehdigital field devices is the
three-dimensional laser scanner. The NPS begaxptore the feasibility of the laser in
pilot projects such as the Statue of Liberty in Néovk City (2001) and the Bodie
Island Lighthouse in North Carolina (2002). In 20BIPS contracted with Texas Tech
University’s College of Architecture to demonstrtte feasibility of using a laser

scanner to provide documentation of the skin ofStegue in order to monitor the patina

%9 pid., 229.
270 avoie and Schara, “Reinforcing Our Structure, &nted Standards, Methodologies, and Outreach,”
78-79.
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and thus to supply a plan for facility managemdrnhe Statue. The scaled drawings
would be used to monitor and preserve the stahdewal eventually become a part of a
GIS project that will enhance maintenance and memagt of the landmark structure.
The team submitted a preliminary drawing of thezwortal sections of the statue, a grid
of 4” x 4” squares with an elevation on the lefittshowed where the section cuts were,
and as a visual reference the elevation data gie¢kestal (in registered point cloud) to
NPS?"? The second phase of project, which was documeatlraf Liberty Island and
producing detailed drawings of the Statue, begd&006.

In the documentation project of the Bodie Islanghthouse, the team’s goal was
to explore the feasibility of scanned data foricait structural assessment. The NPS
commissioned a surveying firm based in Rockvillgriland, to undertake the laser
scanning of the Lighthouse with a Cyrax brand lasanner. They had two project
goals. First, they wanted to obtain field measum@serhile avoiding any need for
elaborate scaffolding, cranes, or climbing geacofd, they wanted to create section
cuts through the point cloud of the tower at 10tfiatervals to determine if the tower
was warping out of its true circular shape ande® i§the tower was plumb or leaning in
any directiorf.”® The point-cloud showed that the tower maintainéadi@ circular shape
throughout its rise and did not deviate from thetedine. However, this type of time-

of-flight scanner gives erroneous results due ¢éordffraction of the laser beam through

"1 Akboy, “The Application of New Survey and Documentatiothiielogies for Cultural Heritage Sites:
Case Study Analyses of the Digital Statue of Lyh&tew York City and the Ottoman Fortress of
Seddulbahir, Gallipoli Peninsuja104.

272 Akboy, 110.

273 Croteau, “Documenting Bodie Island Lighthouse:rigsDigital Technologies for Efficient and
Accurate Measurements.”
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glass. Therefore, the NPS contracted another sumydym from Baltimore, Maryland,
in order to obtain glass prisms for the Fresnes leinthe Lighthouse. This time, another
type of scanner, the Farro Arm, was used to rexgr,d coordinate information from the
glass surface. Both sets of scanned data wereassademplate for the rehabilitation
and restoration projects of the lighthouse. Thepeements with scanning technology
culminated in the NPS purchasing a LEICA Scan &ta?i a couple of years ago. Now,

HABS, HAER, and HALS can undertake in-house scapoampaigns.

Conclusion

HABS was formed in order to create a public arcluv@&merica’s architectural
heritage, using measured drawings, historical tspand large-format photographs. As
the program unfolded, the impetus of its agendaav&sult of several movements.

The notion of preservation through documentatiozab® a critical aspect of the
HABS program as the forces of urban renewal anbdviy construction wrought havoc
on the historic landscape throughout the 1950seanlg 1960s. “What we can't protect
in physical being, we can protect in spirit. Thestidric American Buildings Survey
shows us how we can catch the historic placedhfiles before the bulldozer comes,”
stated John A. Carver Jr., Assistant Secretare@Department of the Interior in
1963%" The implementation of Mission 66, between its ptian in 1956 and its official

termination in conjunction with the NPS’ 50th aremsary, played a substantial role in

274 John A. Carver Jr., “An Inexact Businesdgurnal of the American Institute of Archite¢1963): 33.
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shaping HABS. With Mission 66 funding, HABS had tlesources to experiment with
recording methodologies such as architectural gratometry.

In the following years, the HABS field measuringthaology evolved by
incorporating new recording and documentation teldgies. Most HABS projects still
involve both the use of penciled field note sketcbe graph paper and the use of
standard measuring tapes. However, a number otemwologies such as CADD,
digital photogrammetry, pictorial imagery, and #gndimensional laser scanning have
enhanced the ability of HABS teams to capture mi@iton and data while on site,
especially where issues of size, height, accesg, tind complexity of detail are

significant factors.
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CHAPTER V
DRAWING AS A MEDIUM OF ARCHITECTURAL UNDERSTANDING

AND ITS ROLE IN HABS CULTURE OF DOCUMENTATION

God created paper for drawing architectaf.

Alvar Aalto

Introduction

Drawing has a past as long as human history andinsna primary means to
record, document, and analyze our world. The adraiving continues to be a
significant vessel of creative development, exglora and achievement. In architecture,
drawing constitutes a fundamental medium to comoataiand distinguish ideas.
Design drawings transform intangible thoughts emcstence while measured drawings
are a fundamental means to investigate the binfida

The purpose of this chapter is two-fold: to invgate the role of drawing in
architectural cultural, and to assess HABS withis tontext. Drawing has always been
integral to architectural thought and history asemans of representation,
communication, design, and analysis. The chapagtssivith a review of the
development of drawing in architectural culturelléwing this perspective, the chapter
continues with the assessment of drawing as a nedarsalytical thinking. Hence, these

discussions constitute the infrastructure needéalctte the notion of drawing in

27> Alvar Aalto, Sketchesed. Géran Schildt (Cambridge, Mass.: MIT Pre83g8), 104.
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heritage recording and documentation, and to dssElABS within this context. This
chapter is significant because a better understgrafithe relationship between drawing
and the HABS culture of documentation providesdyx@amics in order to anticipate the

future role of the program in the heritage field.

The Development of Architectural Drawing

Drawing is a human endeavor. Humans are the onhgbé¢o draw in a
meaningful way who are also born with the urgexpress their feelings. Any scribble
with a pen or paper conveys an intense communicatith the world; these drawings
portray a great effort to depict the humans’ impi@s of the world. Drawing alters the
world.

A mark on a surface immediately energizes its adititr this graphic imposition
transforms the actual flatness of the surfacetimtovirtual space, and translates the
material reality to the fiction of the imaginatiéff. Throughout human history, rendered
images and symbols have demonstrated humans’ aiggtess their thoughts. Even
before history was recorded with written materidigwing was used to fulfill humans’
compulsion to represent the world surrounding thEne rendered images and symbols
on the walls of Paleolithic caves show the levetiodagement and connection of

humans’ with material life as well as with theidibs 2’

2’8 David Rosandprawing Acts: Studies in Graphic Expression and i@epntation(Cambridge, UK ,
New York: Cambridge University Press, 2002), 1.

27" Melanie Holcomb and Lisa Besset®en and Parchment: Drawing in the Middle Agliew York
New Haven: Metropolitan Museum of Art ,

Yale University Press, 2009), 3.
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Drawing is a basic form of visual expression andnaention of a specific time
and place. Merriam-Webster defines drawing as étth@r technique of representing an
object or outlining a figure, plan, or sketch byams of lines.2"® With this in mind,
architectural drawings are any “drawings of arattitee or drawings for architectural
projects, whether the project was executed ori@wing may also refer to any image
in a two-dimensional medium that serves this saampgse, including prints and
computer images?*®

The origin of architectural drawings emerged indheient world. The most
common mediating artifact between idea and buildwag drawing. In addition to
custom and traditional construction techniquesiemduilders also made drawings to
guide construction. Ancient drawings were inscridedctly onto the surfaces of
buildings. For instance, the Greek temple of Apall®idyma in Turkey still has the
construction outlines of columns, columns basesls, and traces of the inclined walls
that were depicted directly on the stone surfa®e® can still observe the millimeter
accurate tracings of the structural elements osethlls because the construction of the
temple was not completétf’

Similar drawing methodologies were also maintaimeldte medieval and
Renaissance architectural practice. In medievdlitactural practice, most of the

drawings were embedded in the construction prod¢elsized details were drawn onto

278 Merriam-Webster Inc\Webster's Ninth New Collegiate Dictiong§pringfield, Mass., U.S.A.:
Merriam-Webster, 1991), 381-82.

219 Art & Architecture Thesaurus, “Architectural Dravg,”

http://www.getty.edu/vow/AAT FullDisplay?find=drawg&logic=AND&note=&english=N&prev_page=
1&subjectid=300034787.

20 Ridgway, “The Representation of Construction,” 269
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the plaster on the floor or carved into the staméases in the secondary parts of the
building?®! The complicated geometries of medieval religiouédings also encouraged
the development of sophisticated construction teghas such as the accurate cutting of
three-dimensional pieces of stone blocks. Thetglii predict the exact shape of stone
pieces before lifting and installing them neces$sda template drawing on each surface
of the stone and transferring this geometrical diagto the uncut stone block$.These
template drawings symbolized God’s creation. Eawraved stone was considered
sacred and a part of God’s house on edrtiihe making of these construction-
embedded drawings represented highly ritualizenplpetic, and cultural values. In other
words, the drawings were rarely conceived of aseBalt of personal will, as is the case
today, but were believed to be divinely inspired.

In the Renaissance, architectural thinking coakksaéh pure mathematical
understanding. Architectural drawing became amunsént to depict three-dimensional
objects accurately in two-dimensions and included$ sections, and elevation
drawings. This projection system was designed ¢tovshe maximum amount of
information with the minimum means (a plan, elematiand section) drawn on paper.
This way of representation was first used at thad&enia di Santa Lucca in Rome
during the Renaissance and was mastered by susts at Raphael. The depiction of

the building through a plan, elevation, and sectiompelled young students to

%1 Marco Frascari, “A Reflection on Paper and Itstivs,” inFrom Models to Drawings: Imagination
and Representation in Architectued. Marco Frascari, Jonathan Hale, and Bradlek&ygiLondon ,

New York: Routledge, 2007), 25.

282 Fyrther, the medieval architects could not enésag whole building in the drawings because the
notion of scale was unknown Alberto Pérez Gémezlandse PelletierArchitectural Representation and
the Perspective Hing@€Cambridge, Mass.: MIT Press, 1997), 7-8.

23 Ridgway, “The Representation of Construction,” 272
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condense both their unruly thoughts and the esdeatistraction elements in the
drawing?®*

With the introduction of Euclidean geometry in tt&th century, architectural
representation was further reduced to the realaiggfbraic analysi&° Drawing became
a precise mathematical description of rediiWhen the Ecole Polytechnique was
established in 1795 in France, the conception@ttthool was to establish radically
reformed technical education for architects andresegs. Therefore, the school focused
on descriptive geometry that described the physieatription of objects in space with a
set of coordinates in line with x,y,z axes. Theedofalgebraic analysis in architectural
education was increased considerably. Architeaiseaigineers came to be educated in
order to make production more efficient. In thehl&ntury, the popularization and
implementation of scientific methods and descriptpeometry were considered integral
to advancements in technology.

The 19th century witnessed the development of anattnategy in architectural

thinking that is still prevalent in architecturel&ty. The French architect, Jean Nicolas

284 Treib, Drawing/Thinking: Confronting an Electronic Ageil.

285 Around 300 BC, Euclid wrot&he Elementsa major treatise on the geometry of the time, and
what would be considered ‘geometry’ for many yesdtsr. In his book, Euclid states five postulatés o
geometry which he uses as the foundation for alphoofs. It is from these postulates we get tha te
Euclidean geometnyor in these Euclid strove to define what constis ‘flat-surface’ geometry.

These postulates are:

1. [Itis possible] to draw a straight line fromygmoint to any other.

2. [Itis possible] to produce a finite straightdicontinuously in a straight line.

3. [Itis possible] to describe a circle with amgntre and distance [radius].

4. That all right angles are equal to each other.

5. That, if a straight line falling on two straightes makes the interior angles on the same skethan
two right angles, the two lines, if produced ind@ély, meet on that side on which the angles @ss |
than the two right angles Daniel Marshall and Feadtt, “A Brief History of Non-Euclidean Geometry,”
Australian Mathematics Teaché0, no. 3 (2004): 1.

280 Alberto Pérez GémeArchitecture and the Crisis of Modern Scieti@ambridge, Mass.: MIT Press,
1983), 279.
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Louis Durand (1760-1834), pushed the boundari¢seofeductionist approach to
architectural discourse by introducing the repres@n of a building with a descriptive
set of projections in different scales. In contenapy practice, architects still use this
geometrized set of projections of a building toresent real space. Durand’s design
method “rejected both personal expression andppea to any transcendent authorities
such as nature, divine proportions, ideal protadype absolute standards of beauty to
which virtually all previous architecture in the stern tradition referred?®’ This design
method reduced architectural production to thecsiele and combination of building
forms and elements.

Since the mid-1900s, architectural thought has Ipeeoccupied with the
elimination of the irrational and the personalandr of a universally applicable system
of principles and rules based on absolute cer&sniihis is why the introduction of
computers to architectural practice in the 20thwsnwas viewed with such favor; the
computational operations performed on preciselgctet and organized data were
perfectly suited to a reductionist understandingrohitectural production. According to
Bruegmann, “architects had been preparing themsébvevelcome such a tool for two
centuries. The exactitude of computers in relatotie processing of information,
which is ultimately broken down into digital unitspuld finally eliminate all imprecise

or subjective factors?®®

%7 Ridgway, “The Representation of Construction,” Z54

8 Robert Bruegmann, “The Pencil and Electronic S¥etard: Architectural Representation and the
Computer,” inArchitecture and Its Image: Four Centuries of Atelstural Representation: Works from
the Collection of the Canadian Centre for Architeef ed. Eve Blau, Edward Kaufman, and Robin Evans
(Montreal

Cambridge, Mass.: Centre Canadien d'Architecture#@an Centre for Architecture ,
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Vesely argued that the production of architectareurrently dominated by
scientific and technological thinking, which is cenned primarily with the
instrumental, reductionist, and mathematical reowestion of reality™® He wrote that
both technology and modern science are motivatatidogame interest, the will to
dominate reality and thus control power. Ridgway aildings resulting from
contemporary architectural drawings struggle to edytany meaningful symbolic
qualities other than those thought to be associatdproduction itself*° Architects
have been locked into a system of commoditizatiah demands increasingly efficient
production of buildings. As architects have movedminto the instrumental realm of
production, architecture has been confronted vghpossibility of design based on no
more than an understanding of form, formal purpos#erial, and technique. The
simplicity and intrinsic poverty of architecturadslgn are complemented by an

unprecedented complexity of personal intentionsfandalizations.

Drawing as a Means of Analytical Thinking
In architectural literature, drawing was discussefdur distinct ways: as a
medium for representation, for communication, fesign, and for analysis. Drawing is
first a medium of representation. The resultantaat, be it design or any working
drawing, exhibits knowledge and understanding, diaseminates information to others.

The world of architecture is a world of represapta. Architects do not only build

Distributed by the MIT Press, 1989), 141.

29 Dalibor VeselyArchitecture in the Age of Divided Representatibhe Question of Creativity in the
Shadow of ProductiofCambridge, Mass. , London: MIT Press, 2004), 221-

290 Ridgway, “The Representation of Construction,” 275
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buildings, but they represent them, mainly throdgdwings, models, words, and
numbers. Intentionally and otherwise, drawingse@sent many things. Drawings are the
result of both productive and symbolic represeateti Drawings are made according to
the prevailing conventions of production while at&@king to satisfy the human need to
embody symbolic meanirfg*

Architects create drawings to communicate ideasta. present project
information to the client, to exchange ideas wigers, and to show the builders what to
do. These drawings constitute the documents byihie design is realized and
executed. The indispensability of drawing as a camoation tool for both clients and
builders only hints at the difficulty that might bacountered if drawings were not used.
Evans stated that drawing is necessary “for archite, even in the solitude of
pretended autonomy, [because] there is one urdaslimmunicant, and that is the
drawing.%?

Drawing comprises a fundamental part for the ietelial process called
design®®® Architects think through their observations of terld; they test ideas on
paper and they innovate. They externalize desigas@nd test them against project
requirements and their own design aspirations.iffage tells more than was projected
into it, and new or unrecognized relationshipsdeals emerge that stimulate further

creativity.

291 Ridgway, 268.

292 Eyans Translations from Drawing to Building and Other Bgs 155.

293 Brian EdwardsUnderstanding Architecture through Drawintst ed. (New York: E & FN Spon,
1994), 1.
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Piano interpreted the process of design as a gamlejrawing as a fundamental
component of interactive play: “designing and mgkslike having a quiet sort of
game, and that game is played through drawfitDrawing engages the mind of the
designer in two invaluable ways. First, drawingsaging enables the designers to
document or capture aspects of places as they tedihesr eyes through a deeper
perception of their surroundings. The study of xgsarchitectural examples helps
cultivate an understanding for design and enabitgstacts to explore significant
aspects of architecture such as form, construcéind,material. The second way
drawing engages the designer’s mind is throughavigunking. Drawing-as-thinking is
an interactive process that materializes whatsglena designer’s mind. As the designer
works with symbolic surrogates, these renderedghtsubecome displayed architectural
ideas. The inquirer discovers new ideas througligrations, images, ideograms,
metaphors, and representations. Whether it is iaksnon paper or pixels on a screen,
drawing transforms intangible thoughts into tangjiexistencé?®

The process of producing analytical drawings ismet&owledge and
understanding of architecture comes together. Rtated that the gist of analytical
drawing is not to borrow references for use in giesbut to understand the connotations.
For example, if the architect is working on a dassgheme, then scrutinizing the
streetscape provides real references for the agtlstthinking. If there is a small piazza

for 32 meters square, and it is a functioning maaizthe scale of the design scheme,

294 Renzo Piano, cited in Edward Robbighy Architects DrawCambridge, Mass.: MIT Press, 1994),
127.

2% vincent Brian Canizaro, “Drawing Place: An Inquinto the Relationship between Architectural
Design Media and the Conceptualization of Placas¢Brtation, Texas A&M University, 2000), 3.
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then the architect can abstract down the scalesizedf the piazza to the project. Even
if it is a piazza from the fifteenth century, itssll a good referencg?®

Ching made a remark similar to Piano, but addetstuaying architecture is not
just gathering real references, but is also aauyi@i new languagé’’ As when learning
a language, one must know and understand the aphafore words can be formed,
recognize the grammar and syntax before sentearelecmade, and know the rules of
composition before an essay can be written. Falestuarchitects in particular, it is
useful to recognize the basic elements of architatform and space, to understand
how they can be manipulated in the developmentd#sagn concept, and to realize their
visual implication in the implementation of a desgplution.

Producing analytical drawings of existing architgethas a unique place in
architectural history and thought. For example atahitectural writers of the
Renaissance all referred to lessons to be learnedthe study of existing ancient
structures. One of the most influential Renaissamchitects, Leon Battista Alberti
(1404-72), wrote that those responsible for comtiga building should examine it
thoroughly and understand it well in order to “adht® the original Design of the
Inventor,” and not spoil the work that had beenlwefun®®® He advised that architects
should carefully survey historic buildings, prepareasured drawings, examine their

proportions, and build models for further study.

29 RobbinsWhy Architects Drawl30.
297 Frank ChingArchitecture, Form, Space & OrdéNew York: Van Nostrand Reinhold, 1979), 11.
29 jokilehto,A History of Architectural Conservatio@6-27.
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Leonardo de Vinci was one of the central figurethefitalian Renaissance.
Leonardo related buildings to human beings in tesfrikeir structural integrity and
proportions. In his view, the health of men depehale the harmony of all elements,
and disease resulted from discord. Various sketahdsnanuscripts show Leonardo’s
structural thinking and the way he constantly coragdauman beings to architectdre.
Analytical drawing was essential for Leonardo idesrto acquire the power of
architecture. He advised his students on how tresegmt the appearance of buildings in
their drawings rather than on how to design them.gdrpose in doing analytical
drawings was not to produce drawings as artifagt¢dacquire knowledge and
understanding that could be used in the translatidhe appearance of humans in the
composition of pictures. “Through drawing, Leonasetquired the ‘language’
(anatomy) of human form and posture. Having leartydwe could then ‘speak’ it in his
paintings.®%

Some four centuries later, French architect anbtié Eugéne Emmanuel
Viollet-le-Duc (1814-1879) studied architecturacdmentation as a formal step in
restoration. He wrote that before any repair waegibs, it is necessary to ascertain the
exact age and character of each part of the bgildnd to compile all this
documentation in a repott: This official report should include written notes, well as
drawings and illustrations of the historic ass&itug, when the architect starts the

restoration work, he should have exact knowledgh@building and shape his work

299 Jokilehto, 28.

390 Unwin, “Analysing Architecture through Drawing,05.

301 Eugene-Emmanuel Viollet-le-Duc, “Restoration, Historical and Philosophical Issues in the
Conservation of Cultural Heritageed. Nicholas Stanley-Price, Mansfield Kirby Tglland Alessandra
Melucco VaccaroReadings in Conservatidhos Angeles: Getty Conservation Institute, 1933).
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according to this documentation information. Conseyly, Viollet-le-Duc and his
followers produced meticulously accurate and detladlocumentation of historic
structures prior to any restoration wéPk They documented characteristics of style,
details of the buildings, and methods of constaucti

Architect Le Corbusier (1887-1965) pursued the tjakanalytical drawing
during his grand tour of the Mediterranean. He tskd&tchbooks and he drew the
buildings he encountered. Even though he is usaalgciated with stark modernist
design, Le Corbusier celebrated the geometriessadric buildings in his sketchbod®®
He also wanted to access the underlying ‘anatormfiebuildings. He examined design
possibilities and the workings of architecture. EerCorbusier, sketching was a
personal way of gradually understanding more ancerabout what he could do with
architecture®

Though they were centuries apart, Leonardo de Viioilet-le-Duc, and Le
Corbusier used the same medium, analytical draviengnderstand the underlying
anatomy of buildings. They exhaustively recordesrtburroundings while developing a
wide range of ideas and sharpening their critibaltg

Understanding the use of analytical thinking ag@mncational tool culminated in
1648 with the systemization of the Ecole des Beais; the French National School for

the Arts. This institution was the premier vesselthe continuation of the practices and

302 Alessandra Melucco Vaccaro, “Restoration and ARestoration,” irHistorical and Philosophical
Issues in the Conservation of Cultural Heritagd. Nicholas Stanley-Price, Mansfield Kirby Tg/land
Alessandra Melucco Vaccar@gadings in Conservatiqihos Angeles: Getty Conservation Institute,
1996), 308.

303 \Warden and Woodcock, “Historic Documentation: Adébof Project Based Learning for
Architectural Education,” 111.

304 Unwin, “Analysing Architecture through Drawing,05.
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ideals that started during the Renaissance. Thaoschdified the architect as an artist,
gentleman, and humanist scholar. The architectooagelled to read the treatises of
Vitruvius and other Renaissance scholars and tovidhe methodologies and mediation
they advocated’® Hence, the students at Ecole des Beaux-Arts megisurd drew
classical precedents in order to examine form, gntogn, and building techniques used
in old buildings. Measured drawings became the &irad deliverable of the education
system that utilized recording and documentatioa aseans of understanding
architectural precedents, learning constructioaitéetand improving one’s individual
skill in the art of drawing®®

In the architectural culture, the ability to produneasured drawings is seen as
personal improvement and as a badge of professilistaiction since the Renaissance.
Until the late 19th century, a professional woutd be recognized as a good architect
unless he completed the grand tour in Europe amal Asd brought home measured
drawings of ancient structures. Even into the 18t century, architects were primarily
clerks who learned their skills by being clerkestablished architects. A prospective
architect would be apprenticed to an architechatage of 15, He would be taught how
to design, to draw plans, sections, and elevatioas)structed in hydraulics and
perspective, improve his French, and then finalbpld go abroad. During his grand
tour, he would measure, draw, and study classicauments. He would observe every

piece of the composition, and translate these ghsens as drawings. When the student

3% Canizaro, “Drawing Place: An Inquiry into the Rédaship between Architectural Design Media and
the Conceptualization of Place,” 82.

3% \Warden and Woodcock, “Historic Documentation: Adébof Project Based Learning for
Architectural Education,” 111.
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returned home, he would be ready to become a gmhitect>®’ Graduating from the
Ecole des Beaux-Arts came to be a badge of prafiesisilistinction. It solidified the

graduate’s position in architectural practice aamallitated further opportunities as a
young architect.

Lavoie stated that HABS techniques of using meakdrawings as a learning
tool is a continuation of the Ecole Beaux-Arts ttiad.*® The Ecole-Beaux-Arts has
long influenced training in the United States. Utlite 1930s, architectural history had
not yet been established as a separate discipbnethat of architecture, and thus many
in the profession were considered architect-hiatmi’® From the formation of the first
American architectural program at the Massachusettgute of Technology (MIT) in
1865, and throughout the 1930s, students were eaged to study historical precedents
in order to understand various styles and theiemtir! for use in modern desigfS.
Participation in the HABS program and learning toduce measured drawings has also
been valued as a professional distinction in tlseohc preservation field. As Komas
stated, “being a HABS intern significantly aidsgraduate school acceptance, [and]
serves as essential background for being hired astay-level architectural intern in
311

professional practice and being given great respuitg almost immediately.

Furthermore, as a HAER intern during 2006, | havadmit that knowing my drawings

397 A, Sharr, “Drawing in Good FaithArchitectural Theory Revied¥, no. 3 (2009): 308.

398 | avoie, Interview

399 catherine C. Lavoie, “Architectural Plans and ¥is: The Early HABS Program and Its
Documentation of Vernacular Architectur@®grspectives in Vernacular Architectut8, no. 2 (2006): 15.
319 avoie, “Laying the Groundwork, Prologue to thevBlpment of HABS,” 3.

311 Komas, “Historic Building Documentation in the td States, 1933-2000: The Historic American
Buildings Survey, a Case Study,” 10.
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will be a part of the Library of Congress collectiand shared with the public adds

another layer of pride to my HABS experience.

The HABS Drawing Style over Time

1930-1950

During the 1930s, documenters were trained in tectural ateliers and
university programs in the U.S. and abroad thabvdeed the Beaux-Arts tradition. The
Beaux-Arts drawing style emphasized excellenceaftiig and producing drawings
detailed enough to allow reconstruction. Drawingeth contained plans, elevations,
sections, and details in addition to copious detaibtes, and excessive dimensions that
filled much of the paper. According to Komas, eanlghitects intended to use the
drawings later in their professional work and, #fere, recorded what they thought was
important*'? Hornbein recalled that during the documentatiajqut in New Mexico in
1934, the HABS team would include restoration dragsiin the documentation set if
necessary> 3

In the Beaux-Arts drawing tradition, the architeafrawing style should be as

distinctive as his handwriting. The drawings woh&ldelineated freehand and adorned

with hand lettering. For example, the measured ohgsvof the 1934 New Mexico

312 Komas, 140.

33 Hornbein, “The 1934 HABS Project,” 31.

314 For example, when he was working on the documientg@roject of El Santuario del Sefior Esquipula
in Chimayo, the team realized that a choir loft wase existed in the structure, and the pitchefilrad
most probably been added at a later time. In awlanderstand the architectural phases of the bhtie
team consulted various information sources sud¢hefcal community and further written sourceseOn
of the photographs in the articles revealed thatmtihe building was erected around early 192@kd it

not have a pitched roof, but a parapet. Consequeht#t crew members explored the attic space amaldfo
the original parapet. They measured the parapepaped the restoration drawing and added in thevset
be used in a future historic preservation projdxsd., 31.
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project revealed the unique drawing skills of tihafietrs through their compositions of
lines of different weights, use of stippled shadamgl decorative borders, as well as their
descriptive notes with ornamental lettering.

Figure 6 depicts a detail drawing of one of therchas from the New Mexico
project. The structure dates back to th& ¢&@ntury, and the drawing was made in 1934.
In this project, the crewmembers also producedvsitercolor studies oktablosin
churches at Laguna and Acoma, Talpa, Ranchos dg &ad Chimayd, which are rare
examples of the use of color in a HABS survey mijeeicester B. Holland, AlA,
chairman of the Advisory Committee of HABS, spoké&lew Mexico’s drawings with
the great pride and stated that they were amongeahgefinest that had been produced in
the U.S3™

Komas stated that the early architects did nobdeditely fashion the appearance
of their drawings to make them aesthetically agpgdl® They did not intend to
produce “beautiful works of art that were approddbaelegant, spectacular, wonderful,
and beautifully composed.” The architects were fokkdwing the style that was

prevalent in the profession at the time.

315 Hyer, “HABS Recording in New Mexico,” 12.
318 Komas, “Historic Building Documentation in the td States, 1933-2000: The Historic American
Buildings Survey, a Case Study,” 141.
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Fig. 6. This watercolor study of the San EstebdrRég Mission is one of the rare examples of the us
color in HABS measured drawings. (Copyright-fre@ga acquired from the Built in America website of
Library of Congress in September 1, 2011.)
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Architectural graphic books of the period also edvbe prevalent drawing style
in the architect’s work. One example of this typéaok is thewhite Pine Series set
of copiously illustrated and annotated architedtaranographs on early American
wooden buildings ed. Russell Fenimore Whiteheadpardished bimonthly by
Weyerhauser Mills of Minnesota from in 1914 to 19A@other example is William
Rotch Ware’s multivolume workihe Georgian Perioda collection of photographs,
measured drawings, and historical essays appearthg American Architect and
Building News prior to 1899. Both of these work8eet the Beaux-Arts drawing style
of the period. These volumes were also significamtielines that established industry
standards for architectural documentation, incapiog three disciplines -- architecture,
photography, and history -- in the recording preées

Peterson’s vision of the ideal drawing set for dding with many details and
descriptions can be attributed to the HABS drawinighe 1930s as well. During an
interview conducted by Komas, Peterson commented:

“Usually they drew what was there. Occasionallthéy got a lot of information

on some building and they drew an extra sheet stgpaomething that is missing

or something, an old photograph they had. Actuailygn old building ideally

you do this, you see the building and you decidgiin poor condition, you make

a drawing the way it is and then the architect rmakdrawing about the way he

thinks it was because they are going to restoenitl then they go ahead and

restore it, they discover all kinds of things tloeyildn’t of known before they

tore the building up and then they finally make om&re drawing showing the
way it was after it was restored. Now that is feets of drawings.3'®

317 Davidson and Perschler, “The Historic Americanl@ings Survey During the New Deal Era:
Documenting 'a Complete Resume of the Builder'§"48.

318 Komas, “Historic Building Documentation in the td States, 1933-2000: The Historic American
Buildings Survey, a Case Study,” 142.
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1950-1980

For the hundreds of students who participated mrsar survey teams during the
1950s and early 1960s, the HABS experience antinigaproved to be a seminal
introduction to historic architecture, to recordengd documentation techniques, and to
the evolving philosophies and attitudes of histprieservatiori*® At the time, the
National Park Service's summer program team iraB&iphia was the only American
training ground in restoration architecture. Thafting room at Colonial Williamsburg
was the first school of architectural restoratiotilldlames Marston Fitch began teaching
the graduate course in the preservation of histghitecture at Columbia University in
1964.

The students of the 1950s and early 1960s whocgzated in the HABS summer
teams came from American architectural schoolswieaé heavily into modernism. The
emphasis was on new design. The issues of restoratichitectural conservation, and
related subjects were not considered in the cuumod?° As late as 1968, the National
Trust for Historic Preservation reported, “architee school curricula for the most part
evidenced little interest in the grammar of histatiyles and in draftsmanshif’. Thus,
it was through HABS that a generation of young essfonals gained their first exposure
to historic American architecture with hands-onengnce augmented by occasional

lectures and training sessions.

319 Vider, “The Historic American Buildings Survey Rhiladelphia, 1950-1966: Shaping Postwar
Preservation,” 5.

%0 pid., 30.

321 Elizabeth D. Mulloy, David E. Finley, and NatiorEdust for Historic Preservation in the United
States.The History of the National Trust for Historic Peggation, 1963-1978Washington: Preservation
Press, 1976), 174.
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The architectural historian James F. O'Gormanédas an architect and
participated in several HABS summer projects, idirlg the recording of the Andrew
Johnson House in Greeneville, Tennessee in 1956e¢dded:

| was educated in the fifties and we had littledmg... | can remember trying to
draw some moldings in the house in Greenevillerastdunderstanding what the
hell I was doing and Charlie [Peterson] coming damd showing me what to
do, showing me what a molding looked like undettalt paint and what | was
supposed to be looking for. | had five years ohdecture education and | didn’t
know what | was doing, what constituted a moldinbat are the various profiles
that go into a molding and that kind of thing. lsva revelation that there was a
whole, vast area of architecture that | had missedias certainly aware that |

was getting a part of my education that | hadnttegpbefore3#?

Ernest Allen Connally, a professor of architectatréhe University of Illinois and

a frequent summer HABS team supervisor, wrote:

From the beginnings, one of the chief aims of tmammer program has been to
give our students -- our architects of the futime-dpportunity to participate
directly in the conservation of our architectuesdadcy, thereby cultivating and
perpetuating an informed concern for one of ourtrsmmificant cultural
sources. This is a responsibility of the architeadtprofession at large. Even so,
we still require within the profession a small cogd highly trained specialists to
work in the field of preservation and restoratiangd one of the collateral results
of the summer program has been the decision ofribauof able young men to
make careers in this vital work>

Connally saw the work as useful for all architeetgn if they intended to pursue

careers in modern design:

By taking a building that's already an architedtaraation and examining it and
making drawings of it, which is just the reversdhad usual architectural process
of conceiving of a building and making drawingstaind then seeing it built...
You understand why things are the way they are, bavdings are put together,

322 |nterview with James F. O'Gorman in 12 March 199ted in Vider, “The Historic American
Buildings Survey in Philadelphia, 1950-1966: Shgdtostwar Preservation,” 33.

323 Ernest Allen Connally, “Preserving the Americamdition: The National Park Service Program for
Students,’AlA Journal35(1961): 57.
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the way space is formed, and the relationship afvdrgs to the fully realized

piece of architecture which is the building its&f.

The summer teams also served as a de-facto reentitnrechanism for the Park
Service by allowing Peterson to observe participéort a three-month period. Some of
the most promising students were later recruiteduib-time jobs in historic
preservation. These students included James Maskeyater served as chief of
HABS, and Russell V. Keune, who worked as a restorarchitect at a number of
national parks and as a staff architect for HAB#h&mid-1960s and, much later, was a
key figure in the establishment of the National Rey of Historic Places. Others
included Lee H. Nelson, who worked as a restoratichitect at Independence for many
years, and William J. Murtagh, who worked at Indegence and served, much later, as
the first Keeper of the National Registét.

The use of students did lead led to some incomsige in the quality of the
drawings. Some students took readily to the intiEs.of measuring historic structures,
with their often irregular and eccentric spaces @etails. Some were fine draftsmen.
Others were less able and their work had to beketecarefully. A lack of
understanding often led to inaccurate measuremeuslled Penelope Hartshorne
Batchelor, who joined the Independence group a@afbagchitect in 1955. She said,

“They didn't understand how buildings were knitgthger. They didn't understand shapes

324 |nterview with Ernest Allen Connally 12 Februai§9lL, cited in Vider, “The Historic American
Buildings Survey in Philadelphia, 1950-1966: Shgdtostwar Preservation,” 32.
32 Interview with Charles E. Peterson in 18 April 198ited in Ibid., 29.
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of moldings. They would let thicknesses of painérfere with their understanding of
what a molding really was>*°

The modernist approach to architectural educati@mdoned the traditional
Beaux-Arts emphasis on drawings. Rejecting theaeltb presentation drawings
demanded by the Beaux-Arts approach, modern acthitieveloped a simplified, often
simply linear, graphic style. While announcing i858 summer season, Peterson wrote,
“The work is supervised by men who are both abl@struct in the professional
draftsmanship not taught in the schools and whoegg@tain design and construction of
the past.”®?’ Accordingly, the HABS summer program emphasizedtsimanship and
lettering. Frequent lettering exercises were cotetufor the students and guest lecturers
gave talks to the students. However, most of thieaitrg benefits ultimately came from
the hands-on experience of crawling around histauitdings with tape measure in
hand. “Making measured drawings of a building B tfost educational thing for an
architect,” said Petersdf’

After WWII, according to Komas two factors deterexdhnthe change in drawing
style from the Beaux-Arts to the modern drawindest§” First, with the introduction of
student teams, there was the problem that studentd not draw with the skill
demonstrated by earlier architects. Drawing stigkssame susceptible to drawing trends

present in schools at the time. For instance, thighswitch to Leroy lettering (lettering

%28 vider, 33.

327 Charles E. Peterson, “Architectural Student Sumregram, 1958,Journal of the Society of
Architectural Historiansl6, no. 4 (1957): 29.

328 |nterview with Charles E. Peterson in 20 Februed91, cited in Vider, “The Historic American
Buildings Survey in Philadelphia, 1950-1966: Shgdtostwar Preservation.” pp32.

329 Komas, “Historic Building Documentation in the td States, 1933-2000: The Historic American
Buildings Survey, a Case Study,” 144,
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by machine), schools stopped teaching hand lettenrd the drawings lost a certain
charactef*® Second, the modern architectural movement wasiggpat the time and
influencing students in the schools around the tguihe idea of “less is more” leaked
into the HABS drawings, and there were single vigawings standing alone in the
center of clean, white sheets, essentially devbteclutter of notes, dimensions, and
details. Although the common feeling was that trewihgs were accurate, the lack of
information on the sheets made them not as usefulrfderstanding the buildings as the
earlier drawings had dorf&"

On the other hand, the modern drawings, also exfeas salon drawings, were
regarded as very useful for illustrations in pudticns. The Beaux-Arts style drawings
had excessive notes and dimensions, which didanat the same level of illustrative
usefulness as those of the modern period. How@eaterson was not quite so dismissive
about the change in the drawing styles. He fekréghhas always been a demand for
public use” of HABS drawings in booR& The modern drawing style was a substantial
change from the earlier Beaux-Arts epoch in whieré seemed to be no self-conscious
aesthetics designed for a purpose outside of #terig architecture record. The
drawings of the modern epoch took on a completely meaning; the drawings
themselves became “artifactudf®

The establishment of HAER also had an impact on BABawing styles. The

early HAER drawings continued the HABS traditionpoiritraying architectural design

330 Komas, 17.
31bid., 145.
332 1bid., 145.
333 bid., 146.
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and construction details, but HAER documentatioenéwally gave way to a stronger
focus on industrial processes. This approach caltadin a drawing approach rife with

three dimensional perspective drawings that pogttagdustrial processes.

1980 to the Present

The drawing style from the 1980s demonstrates @& me@mprehensive approach
to drawings that is based on blending previougstydddressing new concerns, and
taking advantage of technological advantésinlike the previous HABS drawings that
corresponded to prevalent drawings styles sucheasBArts and the modern approach,
drawings since the 1980s do not appear to be basadarticular stylistic movement in
the profession at large or in the schools. Howeer jntegration of technologies such
as CADD in the end-product phase has become anriamdactor.

Komas defined the drawing epoch that began in 8884 as a mixed drawing
style. The drawings are still regarded as imporiargtrative resources for publications
and even desirable as framed pieces ofath addition, there is also a more directed
architectural intent that calls for reintroducitg tdetails and notes found in the 1930s
and 1940s.

Komas describes the mixed drawing style in relatmthe impact of the chiefs
of the HABS program. For example, when Poppligredtin 1980 and Kenneth
Anderson became the chief of HABS, he implementdifferent drawing style than

Popplier. Anderson was a fully trained archited &cused almost exclusively on

334 Komas, 147.
33 hid., 148.
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drawings. Anderson also saw the value of technodgl/began to introduce it into the
process. The HABS office concentrated some of floekds and energy on developing a
CADD lab and purchased a $50,000 camera for phatogretry. Paul Dolinsky, a
landscape architect, became chief of HABS threesylater in 1988. With Dolinsky,
there was a move toward more interpretative aspéctscumentation. Dolinsky’s goal
was to combine the positions of the past chiefsditinuing Popplier’'s research
tradition and Anderson’s use of CADD, but to goloaxthe ideals espoused by
Peterson. The legacy that Dolinsky worked towaoluiled a focus on letting “the
building speak to us rather than us putting our ales on it. [He advocated] a cultural

rather than a proscribed architectural approachtteebuilding tell you more*®

HABS Drawing as a Compound of Analytical Thinking

In heritage documentation, the conceptualizatioanaflytical drawing is based
on the production of measured drawings. Burns ddfimeasured drawings as line
drawings that portray a three-dimensional structursite in two dimensiorns’
Measured drawings resemble the as-built architactlrawings in context as the latter
are modified construction drawings that are produoanediately after construction.
However, measured drawings are generally made yftarsa structure was built.

Analytical drawings are made for learning. Measutexvings are snapshots in
time that record details of the built fabric at thee of documentation. They convey

conditions of the building, as well as additioritgerations, and deletions made to the

3¢ Komas, 149.
337 Burns, “Measured Drawings,” 88.
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original structure. Whitacre asserts that the HAB&ving methodology aims to get a
better understanding of the historic structure.réfoge, at the beginning of a
documentation project, the HABS team researchdbalhvailable information and
existing drawings regarding the cultural resouBased on this research, they decided
“how many drawings [were] needed, what types owilngs will be [used], what the
drawing will show, which research question willdreswered in that architectural
prescription.”%®

The power of the HABS building documentation exrstsv the drawings define
people, traditions, and even entire histories. Bu#t in America website of The Library
of Congress has helped the HABS collection of dng®j photography, and written
histories become a leading avenue for disseminafiteritage information and
reaching out to diverse communities. Anybody whimisrested in the drawings can
access the collection via the website and usedpgright-free documents. To facilitate
this ease of access, the drawings must be readafilanderstandable to anybody who
wants to use and interpret the records.

McKee stated that the widespread use of HABS drgsvby different
stakeholders constitutes the aim of the progtarnlowever, the needs of the varied
interested parties such as historians, authorkitects, educators, etc. do differ. For this
reason, it is necessary for HABS to reconcile daee its divergent views, and to make

drawings as intelligible as possible even to pessmeithout a technical background. The

338 Whitacre Interview
39 Harley J. McKeeManual of the Historic American Buildings Survey: R, Measured Drawings
(Washington, DC: Eastern Office, Division of DesigrConstruction, National Parks Service, 1961), 5.
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selection of what to include in the drawings invesha forecast of what will be of
greatest interest to the most people. Hence, caenfi®r plans and sections, copiously
dimensioned and annotated, would appeal most totacts and preservation
professionals. On the other hand, historians, d@dtssaand other parties would prefer
elevations with more pictorial emphasis and simpie-dimensional plans suitable for
illustrating lectures and books. According to McK#e decision of what to include and
emphasize in the measured drawing is related tortpertance of the structure, the
reason why documentation is maintained, and the ¢yphe survey being carried out.

Edgington stated that the collection is a greaiusse to anybody who is just
interested in history, building, a region, or atebture. However, he also said that there
are issues of readability of the two-dimensionalngs for the layperson. Edgington
suggests that when a layperson is interested IHA&®RS documentation, there could be
an issue of people looking at the drawings andknotving how to interpret the
material. In this case, he suggests that photograpt written histories would be easier
to understand. However, this does not mean thatidgs are not significant to the
documentation. In fact, “drawings are the most irtgott thing because they are the
building.”3*

Architects are trained to create and to appredeapecting the space with two-
dimensional drawings as a type of analogy. For gt@na room plan is an analogical
representation of the real space, where the reqassn of the window in the plan does

not resemble the real one, but gives us an idéa size, proportion, and the layout in

340 Edgington Interview
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the room. In this sense, a section of the room doégxist physically, but the architects
are educated to develop sections to convey infoomategarding the height of the room
and the vertical relationships between the featoféise space. Although this logical
picture of space with two-dimensional floor plassctions, and elevations is
understandable for the architects, this deductiag @f representation may be
incomprehensible for a person who lacks formal iggctural training.

Schara pointed out that HABS has to provide a prbthat people who are not
experts on technologies can use and inteffitéte argued that a layperson can read
two-dimensional drawings, but probably cannot malaite three-dimensional products.
Christine Whitacre, program manager at NPS, defthedirtue of a two-dimensional
architectural drawing as demonstrating the sigaifie of the historic structut& The
documenter embeds the architectural, historical,cuttural values in the drawing, and
maintains the drawing accordingly. Therefore, tieaver of the drawings reads the
values with respect to the documenter’s approach.

Whitacre advocated that representation of the stre¢hrough three-
dimensional digital models is vital in an exhibitisetting in order to illustrate the
overall look of the asset. In most cases, the vi@aa experience the historic setting
without even visiting the actual site. Yet, thewa can be challenged by trying to
isolate the inherent values in the model and exartiam thoroughly. There is always a

need for two-dimensional drawing. In this contdxde stated that in order to engage

34 Scharalnterview
342\Whitacre,Interview
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different stakeholders in cultural heritage, théaation of virtual environments is a
necessity. According to Lee,

Expecting the public to be able to view the rol8+§X dataset is not realistic. But

creating [...] tools [Google Earth, JAVA Web Startureher, LEICA TruView

& Cyclone Publisher, etc.] is being helpful in teywf being able to show the 3-

D data and creating the [heritage] environm&tit.

Each historic structure is unique. Therefore, gaofect requires different
drawings. As Schara stated, HABS has to do cekiaits of interpretive drawing¥?
For example, in documentation projects such aStatie of Liberty in New York City,
it is very difficult to present the undulated skihthe building in two-dimensional
drawings. Capturing the essence of a historic skgpires an interpretive approach to
demonstrate the irregular surfaces of the structure

Lockett said there is no “one single word flow’ardocumentation projett®
The documenter has to investigate the best waseptesent particular aspects of the
building. Maybe it is a section, a three-dimensi@smmetric perspective, or a section
perspective, or maybe the project has to includethll to reveal the heritage
information. Furthermore, Lockett stated that “ewérything is static [of cultural
heritage], but it is dynamic as weft* In some cases, the documenter has to
demonstrate a particular movement or the way aicepiart of machinery or part moves.

In HABS/HAER/HALS documentation, these kinds of mment have been

traditionally displayed through the use of arrowewhibiting stages of the process.

343 | ee, Interview
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345 Lockett, Interview
348 | pid.
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Lockett stated that 3-D models are vital to disglaey dynamic processes of cultural
heritage.

The possibility of using HABS architectural drawsniglkes on a heightened
importance when a building is to be restored oomstructed*’ This was the case when
the venerable [St. Michael's] Russian Orthodox €dial in Sitka, Alaska, burned to the
ground. After the incident, it was decided to u#eB$ measured drawings to guide the
reconstruction of the structure.

Heritage practitioners and other interested padegsend on the HABS
drawings’ quality and accuracy for preservationgets. Valenzuela stated that, as a
preservation architect, any time she starts a gr,ogbe browses the online HABS
collection®*® In some cases, she uses the HABS drawings asrifasmation due to
their high accuracy and advances her project aouglyd Edgington, an architectural
historian, utilizes the collection not only to ietre accurate drawings of a building, but
also to grasp an understanding of similar buildi#{§Fherefore, Schara stated, HABS
must maintain the drawing quality that heritagef@ssionals have come to depénd.

Lavoie mentioned that she frequently comes acrssirks from the private
sector praising the quality of the HABS drawirigsHowever, she said that engaging
the private profession more in the HABS documeotagirocess is a problem.
Practitioners perceive undertaking the drawingsuting to the HABS standards as

another layer to the project budget. One majoicesin of the HABS drawings from the

37 Massey, “Preservation through Documentation,” 150.
348 valenzuelalnterview

349 Edgington Interview
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private sector is that “HABS allocates more timenake the drawings pretty rather than
useful.” Lavoie said HABS needs to find a balaneeueen the practitioners’ perception
of “don’t change the HABS drawing standards, theyvaonderful” while they are not
allocating time to produce HABS drawingg.

In an effort to encourage practitioners’ contribug to the collection, based on
the recommendation of the AIA-HABS Coordinating Guittee, HABS does not
require heritage professionals to produce an es¢it®f drawings. Instead of the
complete 24 sheets of drawings, interested paréiesionate only three sheets that
communicate the significance of the heritage aS&émother outgrowth of discussions
held with the AIA-HABS Coordinating Committee ind&r to encourage participation
among architectural professionals, is that HAB8etber with HAER and HALS,
established the Leicester B. Holland Prize in 201 Holland prize is also supported
by the Paul Rudolph Trust, Architectural Recora@, MlA, and the Library of Congress.
The award will be given to the best single sheeheasured drawing that captures the

significance of the site.

Cultural and Social Values Embedded in HABS Drawing
Humans’ thoughts, values, and experiences arerabfitoducts, as well as the
things that they build. In other words, culturalues are embedded within the structures
that they create. Understanding architectural bditss, as well as recognizing the

concepts, relations, and values that have govetaedeation should be integral to

32| avoie, Interview
353 | pid.
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heritage documentation. Therefore, a sensitive iigggommunicates the structure’s
architectural character as well as its culturalongnce. For instance, an architectural
plan demonstrates the nature of the human reldtipsisThe plans for Palazzo Antonini,
Udine, Italy designed by Andrea Palladio in 1556 a villa with a set of
interconnected chambers with multiplying dod¥sThe rooms have more than one door,
sometimes as many as four. The 16th century vila an open plan to household
members who were obliged to pass through a matgomnecting rooms where day-to-
day life was carried out. Because of the multiglerd, it was normal to withess both
private and business life in the house. Evanstbaid 6th-century villa depicted a
fondness for company, proximity, and social relatups through the format of the
architectural plan®>® In contrast, the plans of a residential architecftom the early
20th century demonstrate the desire for indivigualacy provided via a limited number
of doors. For instance, the HABS measured drawfRggire 7) of the Walter Dodge
House, built in 1916 in Los Angeles, illustratettheovement of people from room to

room remain divergent.

%4 Regarding the great variety and number of dooRdman buildings, Alberti wrote that “It is also
convenient to place the doors in such as Mannetliieg may lead to as many Parts of the edifice as
possible.” L.B. Alberti, The Ten Books of Architece, translated by Leoni, ed. Rykwert (London, 1955
5)5c5>ok I, chapter xii. Cited in Evangranslations from Drawing to Building and Other Bgs Pp.63.

Ibid., 69.
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In this type of modern house, the circulation spaasified and distinct. Rooms
do not interconnect unless they are used colldgtlwe the household, i.e. living, dining,
and kitchen spaces. Otherwise, the paths do nssciide journey between bed and bath
is in particular isolated from other routes. Oftdrese rooms are located on the second
floor and do not have more than one entry door. difaacteristics of the architectural
plans mimic the social format of the 20th centung ¢he way people occupy space.
Unlike the social milieu of the 16th century whgregariousness was the norm, during
the 20" century individualism is celebrated and privacy is habitThe split between
architecture to look through, and architectureittehn, is evident in the drawings of
architecture.

Measured drawings, such as the HABS drawings ok@uaeetinghouses in
Philadelphia, can also communicate the manner iohwibuildings were created, used,
and evolved within the historical context. Measudeawings reveal how buildings were
shaped to satisfy social and cultural practicasgirg from rudimentary single meeting
places for worship to the more complex ones cdngistf numerous spacé¥,

Early Quaker settlers in America adhered to anitactural pattern imported
from England. However, as meeting practices evgltleglcolonial Quakers eventually
deviated from English meeting practices as webwakling design. For example, the
Germantown Meetinghouse built in 1867-1869 by tlkakgr master builder Hibberd
Yarnall and designed by Quaker architect Addisottd¢tudemonstrate a significant shift

in architectural layout. Instead of a partitiorthie center of the room to accommodate

356 | avoie, “The Role of HABS in the Field of Architiscal Documentation,” 20.
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separate men’s and women’s business/meeting dneaSermantown plan combines a
main meeting room for worship and women'’s businésis a rear Committee Room for
the men’s business meeting. The meetinghouse c@dtito evolve through later
additions to the structure such as the dining raachkitchen in 1902 and offices in the
1960s. In addition to being a place of worship,rtteetinghouse has evolved into a
multi-purpose hall accommodating contemporaneoesats\such as “Tea Meetings,”
educational classes, and other cultural activitiéEigure 8 illustrates the section of the
Germantown meetinghouse delineated during the HA@SIimentation project in the
Delaware Valley in 1999. Construction of the Mermaeetinghouse was started around
1695 and was completed by 1715. Thus, it is thestliQuaker meetinghouse in the
valley. Its near cruciform plan is unprecedented fQuaker meetinghouse. Many resist
the idea that the emigrant Quakers adopted a jpdaelg resembling one used by the
Anglican Church after they rejected all that sudtracture represented. However, its
non-typical configuration may actually reflect @kaof prescribed standards indicative

of meetinghouses erected by the earliest Quakierset

%7 Philadephia Yearly Meeting and Historic AmericamilBings, Silent Witness: Quaker Meetinghouses
in the Delaware Valley, 1695 to the Present. Histérmerican Buildings Survey Recording of Friends
Meetinghouses within the Region of Philadelphiarlyddeeting 42-43.
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Heidegger’s conception of “building” versus “dwall’ constitutes another
perspective of the values embedded in a measuasdrdy. Heidegger challenged the
professional appropriation of sites that peopleaws®y day by comparing the
etymologies of these two word®. He suggested that legislative and professional
structures served to distance the rites and raithéaily subsistence from the locations
where they take placg® In other words, the meaning of building and dvngjlhad
become distanced from each other, even though,odébgically they share the same
original root, Baueri®® Today dams, bridges, hangars, stadiums, hospsisols are
all considered to be buildings, but not associated dwelling place. Individuals inhabit
these places, yet they do not dwell in them. Thammg of dwelling is associated with
taking shelter in a building. In the modern worlesidential buildings do provide
shelter. The modern dwelling is not constructecetam the individual's habits or way
of life, but assembled through as a series of coasbn conventions, safety, and health
and accessibility regulations. Heidegger does nggisst that individuals should
abandon modern heating, sanitation, light, powead, @mmunication systems to
construct single room huts in the wild. Howeverdigestate that, “...dwelling is not
experienced as man’s being; dwelling is never thoofjas the basic character of a
human being3* Given this, the way that HABS measured drawingsaécultural and
social patterns becomes the means of re-unitinglpewath the “lost” meanings and

values of building and dwelling.

38 Martin HeideggerPoetry, Language, ThougHtst Harper Colophon ed., His Works (New York:
Harper & Row, 1975), 145-61.

39 Sharr, “Drawing in Good Faith,” 314.

30 HeideggerPoetry, Language, ThougHt48.

%1 pid., 148.
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Engagement with Cultural Heritage through HABS Drawing

The direct connection with a heritage asset cansstthe axiom of HABS
culture of documentation. HABS accentuates the@hdtawing as a mediating
conversation between the artifact, documenter tla@gublic who value the cultural
asset. The rigor of the HABS culture ensures tmafwture will continue an essential,
inspirational dialogue with posterity. Although H&Bvas not initiated as a program
actively engaged in saving buildings, HABS has altyuassisted in saving buildings by
generating public interest. In many occasions, HAESrts of preservation through
documentation have initiated an awareness thatldmutranslated into advocacy for
endangered property. Massey wrote that the fedecalynition of a historic building by
HABS recording has sometimes culminated in atterngokeep the building away from
its wreckers’®® The recording of threatened buildings, such as Nerk's Metropolitan
Opera House and the 18th-century Leiper HousePlgiéadelphia, called attention to
their historic importance and architectural menid aided the preservationists who were
trying to save them.

As in the case of the documentation project in Nétiladelphia, the HABS
team documented the historic fabric while bringitiggntion to the need for preserving
the buildings. Today, North Philadelphia is a sung catalogue of 19th century
architecture® However, the area suffered from the destructived® of urban renewal

in the 1960s when many of the historic structuresawiorn down. Most of the buildings

%2 Massey, “Preservation through Documentation,” 148.

353 philadelphia flourished as a huge industrial after the Civil War. Between 1875 and 1900, North
Philadelphia became a huge construction site withrging populace and industrialization. The city
became a leader in pharmaceuticals, textiles, sligibg, glass and more. Joyner, “Fleeting Stretis,
Plight and Promise of North Philadelphia,” 47.
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that were spared then are now abandoned. Dilapidatédings sit next to vacant lots.
Hence, the area needs civic and economic bolstdnrgder to raise awareness of the
area’s industrial past and legacy, HABS collabatatéh nongovernmental
organizations such as the Foundation for Architec(oow defunct) and the Advocate
Community Development Corporation. The FoundatmmAfrchitecture paired with
HABS to produce a promotional brochure to be useatchitectural tours of North
Philadelphia (Going Uptown: The Extraordinary Atelature of North Philadelphia).
Furthermore, the Advocate Community DevelopmenpGation developed the exhibit
‘Acres of Diamonds: The Architectural TreasuretNofth Philadelphia’ based on
HABS documentation. The exhibit traveled to numereenues between 2003 and 2005,
including the University of Pennsylvania in Haris, Pennsylvania, the Community
College of Philadelphia, and Philadelphia’s Teniptaversity. After these efforts, the
local chapter of the American Institute of Architegave three blocks in North
Philadelphia its Landmark Building Award. All pasi agree that higher visibility will
benefit the community and encourage home buyingahabilitation. Due to limited
resources, the city could not conduct surveys sigth@ate buildings or districts to the
National Register of Historic Places, which are sueas that could help to provide
protection and open doors to potential funding. Nihwe HABS documentation can be
used to acquire Federal tax credit for rehabihtptNational Register properties and

homeowners who restore their historic houéés.

34 Joyner, 51-52.
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HABS documentation methodology requires intendinagds-on work and
analysis that culminates in the production drawffig€owan asserted that in order to
understand a historic structure, a documenterdescbgnize all the epochs that the
building has witnessed, and this level of intensgagement can only be achieved
through the act of drawin§°® He remembered that in the 1995 documentation girofe
the Harris-Martin House located in Anderson in Gen€County, Texas, the
documentation team found 19th century wallpapemweéier, in order to figure out the
wallpaper design, the team had to undertake somtectve work.” They took
photographs of remains of the historic wallpapentpd them on different scales, traced
little bits from the original design, overlaid tlraces with other photographs, and were
then able to reconstruct the entire pattern. Costated that the process of drawing the
reconstruction of the wallpaper provided him withl6t of time to think about the
design, aesthetics, and aspirations of the folks kvied there.” He describes the Harris-
Martin House as an unusual type of structure irodest town. Yet, the craftsmanship of
the wallpaper indicated that the owners were “filrrf the community with all the
aspiration of high style.”

Drawing forces the documenter to realize detailer&fore, the skill of being
able to portray architectural description constitital for preservationists. Cizek
informed us that the act of drawing is integraiie historic preservation program at

Tulane University, New Orleari8! Even though the students come from different

365 | avoie, “The Role of HABS in the Field of Architiscal Documentation,” 20.
366 Cowan,Interview
367 Cizek, Interview
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educational backgrounds such as architecture, yiaaming, history, law, and science,
they all take basic drafting classes and then pedoeasured drawings of artifacts. As a
part of their documentation projects, they dravagety of tombs in accordance with
HABS documentation methodology. The students gbédield, in this case the
cemetery, make field drawings, scan those drawdag® in the lab and then trace the
scans using CADD, In Design, or Sketch-up. On tlagvthgs, the students show
nuances of decay, biological growth, or settlenpegablems while using HABS
terminology. In some cases, if the student doehawe¢ a background in drawing, the
drawing may not be up to HABS standards. HoweviaelCasserted that all the

preservation students should have a certain IéueABS drawing experience?

The Future of HABS Drawing in the Digital Age

HABS prepares project deliverables to meet theiaattandards of the Library
of Congress. Only materials that meet the 500-geananency standard of the Library
can be submitted. The hardware and software neagessgecognize digital files have a
limited lifespan that makes them unacceptable $erin the Library. Consequently, only
measured drawings that are ink on translucent mgtaccompanied with negatives on
safety film, can be submitted to the Library. Howewthe consensus among the
interviewees indicates a future for HABS loadedhwivo-dimensional drawings with
the addition of three-dimensional digital datatte tocumentation set. Rosenthal

suggested that, when the digital data becomesevfablarchival purposes, “[The

368 Cizek, Interview
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Library of Congress and HABS] will be able to seeritnin switching to a digital
capture format3*°

Lockett calls two-dimensional measured drawing ggeat way to show “what a
building is, structure is, site iS’° He asserts that this type of drawing will not be
abandoned, and always be a major part of docunmemt&n the other hand, he
anticipates a future with more three-dimensiongitdi representations.

Lee conceives the three-dimensional data as angraddition to the HABS set;
however, she emphasizes the necessity to carmaligita as the major source and says,
“There should be more thought around how [herif@gdessionals] can better leverage
new technology for still getting to the level oftdiéand completeness of HABS set of
drawings.®’* She asserts that people live in the technologigalsurrounded with
divergent digital media. In most cases, “3-D cangion software” has already leaked
into many architectural offices. NPS is alreadyrigkadvantage of scanning
technologies for data capture. The digital medfarafther products in addition to the
data required to produce two-dimensional drawiiig@ same digital data can be used
for making two-dimensional drawings, further prot$uior education, heritage tourism,
etc.

During these discussions, Whitacre compared taadititwo-dimensional
drawing with the current use of film-photograpt§The advent of digital cameras has

created a new cultural structure, in which film lgagions have been dramatically

389 Rosenthallnterview

3701 ockett, Interview

37 \Whitacre,Interview Lee,Interview
372 \Whitacre,Interview
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reduced. Digital photographs have become the maamgich the cultural capital is
spread, and to communicate and disseminate infa@mabout the artifact’s details,

form, fabric, shape, aesthetics, and history. Herethere are professionals who still
prefer film for image quality, resolution, and espee features. Whitacre anticipates that
segments of professionals who see the value irdimensional drawing are still going

to follow that tradition. However, the use of neathnologies will drastically expand
heritage documentation.

Lee approaches the analogy of drawing and photbgriipm a different
perspective’’® Even though technologies are constantly develoaitjchanging, the
name of the equipment persists. For example, shecavention of photography in the
early 19th century, we still refer to the indudtpeoduct as a “photograph.” However,
photography technology has totally changed. Weongér use Louis Daguerré’s
camera box with sliding plates, which capturedithage on one of the plates. The latest
digital cameras come with a GPS, compass, baronatdraltimeter; some even have
the capability to take 3-D photos. The capturedgenia a digital file ready to be stored,
printed, and manipulated. For the same reasormphpgical appearance of a drawing
may change in the future due to new developmeri@sDndigital representations, but it
will still be called a “drawing.” Another option igint be a new title for 3-D data while

the 2-D drawing might stay as it is.

373 ee, Interview
374 peter Walsch, “Rise and Fall of the Post-PhotdgjaMuseum,” inTheorizing Digital Cultural
Heritage: A Critical Discoursged. Fiona, Kenderdine Cameron, Sarah (Cambridge USA: MIT
Press, 2007), 20.
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Several respondents described digital data asdvengage needed to connect
new generations to cultural heritage. For exampeitacre said that the current
generation of architectural students is more cotabde working with digital data’

This situation has a two-fold effect in the heréadgpld. First, in order to keep the next
generation of architecture students interestedsitoiic preservation, the discipline has
to embrace a certain level of digital media. Secomel students’ intense relationship
with digital means will be a powerful force in thRift to 3-D representation in heritage
documentation.

Along this same line, Lee asserts that preservatiaultural heritage depends
on engaging the next generation of stakeholtf8/She defines drawing as a substantial
part of documentation; however, she feels thatteracteristics of digital 3-D (it can be
touched, looked at, viewed from all angles, exigkial time, etc.) are more appealing to
the young generation. Hence, Lee says, “In ordgetwerate interest of an exciting next
generation, [professionals] are responsible toydaeritage] sites to them [with visual
models].”®""

At present, one of the challenges with 3-D dathestransition process to 2-D
drawings, which is expensive and time-consuming dirrent concern regarding 3-D
lies in “the temptation of storing the digital dasit is and not producing a drawir?

However, it is hoped that the recent developmemtesf software will make it less

375 \Whitacre,Interview
376 | ee, Interview

377 1bid.

378 \Whitacre,Interview
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difficult to convert digital data into drawing$’ For example, with the latest version of
Autodesk software, the delineator can manipulatéesttanned data without the need of
interphase software. This makes the drafting p&®esn 3-D scanned data to 2-D

drawing much easief®

Conclusion

Drawing has a long and distinguished history irhdectural thought. Some
famous examples are the Renaissance architectandigzed and assimilated the world
of landscapes around them through drawing. In tbleitectural culture, the process of
producing analytical drawing has been valued asdaication tool as well as a means to
engage with the historic environment. The archéfanotimate access to the artifacts of
their surroundings enables them to develop a cousness for cultural heritage and
cultivate an appreciation for the compositionalssieitities of the architectural
precedents. Frascari summarized the role of drawiagchitectural culture as:

Architectural lines are material, spatial, cultyeaid temporal occurrences of

refined multi-sensorial and emotional understanslioigarchitecture.

Architectural lines create a graphesis, a coursetdns based on factures by

which architects actualize future and past architednto representation&:

HABS pursues the line of thinking of Frascari amigeo educators who describe

drawing as a unique way of representation, comnatioic, design, and analysis. Since

the inception of the program, the drafted linesehbecome a permanent record of many

379 Whitacre,Interview
380 scharalnterview Lockett,Interview
381 Frascari, “Lines as Architectural Thinking,” 200.
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heritage assets, communicated cultural values, giearawareness for historic
preservation, introduced student architects ta¢kationship between material, form and
function, embodied details for future design prtgeconstituted the infrastructure to
scholarly work, and used for the conservation efdric fabric.

The HABS drawing style has changed over time dubd@revailing
architectural thinking and available technologieéthe era. For example, the Beaux-Arts
drawing style was replaced by Modernist drawingvesrions after WWII. Similarly,
the introduction of new documentation and recordeuhnologies (i.e., architectural
photogrammetry in the 1950s, CADD in the 1980s, lasdr scanners in the 1990s) have
culminated in transformations of drawing technigassvell as the appearance of the
drawings.

HABS stems from the idea of creating a permanerdrceof cultural heritage for
posterity. Therefore, following the Tripartite Agraent between the NPS, AlA, and the
Library of Congress in 1934, the Library of Congrésuses all HABS/HAER/HALS
documentation and shares the heritage informatitminterested parties. With the
launch of online The Library of Congress cataloghia late 1990s, the audience for
HABS documentation is rapidly increasing. The BunlAmerica website has facilitated
both intellectual and physical access to the caltcapital and brought diverse groups of
stakeholders together.

The interviewees reflected on the relationship leetwHABS drawings and a
multi-cultural audience. In this context, most mtewees discussed the readability of

two- and three-dimensional drawings, as well agaligata, for different circles of
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stakeholders. Some respondents focused on thé @@wing and discussed digital
translations on the process. Most interviewees woad that HABS drawings are more
than just an informative substance; it is alsorapound of cultural, educational, and
social values.

This quotation from Evans seems an apt conclusidhi¢ chapter:

According to ancient wisdom, architects make imdga®s ideas. Theologians
were fond of quoting St. Thomas Aquinas on thisrteeAn architect, wrote
Aquinas, first has an idea of a house and therulidsiit. God made the World
in similar fashion. Aquinas’ architect still haunts: ‘he thinks, therefore he
draws.’ He draws the bodiless, but fully formedaslérom the mind and puts
them on paper... But Aquinas’ architect is a figmdittere may be such
creatures, but they would not be possessed of mutie way of creativity, quite
the contrary. Imagining with the eyes close, deaéfwhole world were held in
mind, is an impossible solipsism. The imaginatiarks with the eyes open. It
alters and is altered by what is seeff..

382 Robin Evans, “Architectural Projection,” Architecture and Its Image: Four Centuries of
Representation: Works from the Collection of th@&han Centre for Architectured. Eve Blau and
Edward Kaufman (Montreal Cambridge, Mass.: Centteddien d'Architecture/Canadian Centre for
Architecture, Distributed by the MIT Press, 1985),
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CHAPTER VI

PHILOSOPHY OF TECHNOLOGY

Introduction

Technology can be defined as the production, usageéknowledge of tools,
techniques, crafts, and systems to solve a probteserve some purpose. The purpose
of this chapter is to define technology withinetstire context, as well as is to provide a
review of the discourse of technology. Only by déseg how technology has been
developed and valued, can the relation betweeddbementer and technologies be
mapped. The discourses of Heidegger, Ihde, and Kahwvill be discussed in this
chapter. These philosophers were chosen becaushatie dealt with the issues of

technological mediation to a great degree.

Definition of Technology

Technology comes from the Greek word texhHn ancient Greece, the word
techre referred to the skills employed in the pursuarfcancart or craft. Greek
philosophers Plato and Aristotle were genuinelyrapitive of tech& activities. Techa
was both an art and a craft object; it could bhield, a vessel for drinking, or a shoe.
Art and technology were not separated. Thus, aacblyas judged not only for its
usefulness, but also for its beauty. If an objeas$ wroduced with purpose and care,
along with Greek proportions, then it was an excelexample of tecknThe Greeks

celebrated politics and philosophy as the highestls of human activities. The
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activities of techa occupy the lowest level in the hierarchy of huraativities. Techa
allowed the citizens of Greece the leisure to peitbe higher forms of human
activity 3%

In the 17th century, the word te@was combined with the suffix logia. The
new word technologia then referred to the systensttidy or knowledge of art
production. During the 18th and 19th centuriesvibbed technologia continued to be
used as a utilitarian way to describe the studyrtsf and manufacturers and later the
applied sciences and practical arts. Beginning Whéhindustrial Revolution, the use of
the term technology has encompassed the totalityeoneans employed to provide
objects necessary for human sustenance and coffifort.

Merriam-Webster defines technology as the practipalication of knowledge,
especially in a particular aré%. This definition hints that any technology shoutlan
application. However, this definition is not enoughdentify the phenomenon of
technology. Does technology only correspond toagydication of knowledge? Ihde
answered this question by articulating the phenameri technology with three
components. First, a technology must have a cancahponent, some material
content, to be reckoned as a technology. Secomd¢haology must enter some set of

praxes, or uses. Third, a relation between teclyysdmd humans must exist in the

course of application, design, production, or micedifon3*® MacKenzie and Wajcman

383 |hde, Philosophy of Technology: An Introductjd.

384 Canizaro, “Drawing Place: An Inquiry into the Rédaship between Architectural Design Media and
the Conceptualization of Place,” 115-16.

385 Merriam-Webster, “Technology,” http://www.merriawebster.com/dictionary/technology.

3¢ |hde, Philosophy of Technology: An Introductjotv.
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added a fourth layer to the definition of techngtoipe use of technologies also requires
skilled knowledge for enactmefft’

McLuhan defines technologies as extensions of humodres, such as clothing,
housing, cars, eThe need to amplify human powers in order to cojtle various
environments expedites technological extensiongthdr of tools or furniture. The
wheel becomes an extension of feet, and toolsdond$, backs, and arms. Furthermore,
in the current technological culture, the advanoéormation and communication
systems have not only become an extension for hurodies, but extensions to
humans’ nervous systems as well. Technologicatunstnts simulate, exaggerate, and
fragment our physical powers through the exertibfoe, the recording of data, and
the speed of action and associafiotrhis new human environment has an invisible
character. It can be felt although not noticednamging sensory ratios and sensory
patterns.

According to Canizaro, people use the term techmoio a very broad sens®.
People refer to any tool such as a telephone, ctenpar a car as technology. However,
this common sense explanation of technology is Hgveductive and physically biased
because the definition ignores the social relahgssand cultural transformations that
are intertwined in any technology” He advocated tharder to go beyond the hardware

definition of technology, the social context ofteclogy should be considered. This

37 MacKenzie and Wajcmaithe Social Shaping of Technology: How the Refriger&ot Its Hum 3.

38 Marshall McLuhan, Stephanie McLuhan, and Davidrs Understanding Me: Lectures and
Interviews(Toronto, Ont.: McClelland & Stewart, 2003), 57.

%9 1pid., 48.

39 Canizaro, “Drawing Place: An Inquiry into the Rédaship between Architectural Design Media and
the Conceptualization of Place,” 116.
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approach involves the entire system of tools, nedtgerand networks that is guided by a
set of human practices and purposes.

Technology entered the discourse of modernity énldite 18th century?*
Technology was interpreted as a catalyst of pregi@sd perceived as an instrument to
enhance humanity. By the end of 19th century, @sgjvism became technological
determinism, as shown by the work of Karl HeinrMdharx (1818-1883) and Charles
Darwin (1809-1882). In this context, technology wlaemed to be autonomous and a
neutral instrument serving the ends without anyakle content of its own. It was
believed that technology did not alter the end$ sbortened the path. With this shift to
materialism, technology was seen as ground to agvhnmanity to freedom and
happiness$?? New technologies simply provide a more efficiergtams for
accomplishing pre-existing ends.

The destructive results of WWII drastically changjeel perception of
technology. Technology was no longer praised fod@moizing humankind; rather, it
was blamed for the cultural crisis. Hence, a romantnd emerged against
technological determinism. Technology was discusseghore than a neutral tool, and

the means and ends could not be separated. Theodwethnology was not innocent at

%91 The human connotation of technology is largely apped due to the idealism of the Western culture.
As the tradition of the Western culture ideolodigaéfers to the ancient Greeks who lived in adsibic
societies in which the highest forms of human &iis were social, political, and theoretical rattiean
technical, the humanities and social sciencestegjeibe discussion of technology as a discourseenVh
scholars took technology seriously in the modemiopethe essence of technology was initially botmd

a common sense instrumentalism with neutral mdeorsthat reason, technological activities were
subsumed under economy, and no particular philasapéxplanation or justification was associatethwi
the phenomenon Feenbe@estioning Technologyt.

%2 Ipid., 1-2.
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all. Technical mediation was pervasive and emboditdes that shape people’s liVE3.
Yet, as technology’s advance became the way humogyrgss was measured, it was
realized that technological optimism should noabeepted without criticism. Decisions
about the use of technology had the power to chhogeans’ lives forever, such as the

use of the atomic bomb in WWILI.

Heideggerian View of Technology

In the midst of the immense technological revoltioat changed the old
European civilization into a mass structure basedarence and technology,
philosophers began to reflect on the nature ofrteldgy in order to understand both the
promise and threat that it poses for humans. Hegielegsed the ancient Greek idea of
techre and took it to a new phase, where he discussbdddémgy as a mode of
revealing. He conceptualized te¢has a process for the exposition of the produation
an artifact. Accordingly, he suggested that teédtmought out the concealment of an
object and revealed the forces in the nattiféccording to Heidegger, modern
technology is no longer neutral as teehhechnology is imbued with so many values
that it obscures humans’ ability to get to thehrahd blocks humans’ ability to
understand their own beirig

Modern technology is based on a systematic arraagethat reveals enframing

(Gestell) of being as a conceptual and experiergiliction®*° “Enframing means the

393 FeenbergCritical Theory of Technology.

394 HeideggerThe Question Concerning Technology and Other Esd&ys
3% Sjlman, “Is Preservation Technology Neutral?,” 8.

39 FeenbergQuestioning Technologyt84.



182

gathering together of the setting-upon that set;upan, i.e. challenges him forth, to
reveal the real, in the mode of ordering, as stapidéserve ¥’ Heidegger illustrates his
discussion of enframing by comparing a silver ateatnade by a Greek craftsman to a
modern dam on the Rhine River. To make the chaleesilversmith must gather the
four causes: (a) theausa materialisthe material out of which the chalice is madeg; (b
thecausa formalisthe shape in which the material enters; (c)ctnesa finalis the
sacrificial rite in which the form and materialtbe chalice determined accordingly;
and, (d) theausaefficiens the effect of the finished chalic®

Heidegger asserted, however, that modern technalegyorlds its materials and
summons nature to submit to extrinsic demands. ddgjelr stated,

The hydroelectric plant is set into the currenth& Rhine. It sets the Rhine to

supplying hydraulic pressure, which then sets dingines running. This turning

sets those machines in motion whose thrust setggbe electric current for

which the long-distance power station and its netvad cables are set up to

dispatch electricity... the is dammed up into the poplant. What the river is

now, namely, a water power supplier derives fromadihe essence of the

power station>®°

Modern technology makes an unreasonable demanatafenthat energy can be
extracted and stored. Instead of a world of autbehings capable of gathering a rich
variety of context and meanings, such as the Gsiedrsmith producing the silver
chalice, modern technologies challenge nature tthgegreatest possible use of

everything and humans are left with an “objectldssap of function§®

397 Heidegger,The Question Concerning Technology and Other Es4ys
398 ||hi
Ibid., 6.
¥ pid., 16.
00 FeenbergQuestioning Technologyt84.



183

The technological understanding of being demanalsaverything be resources,
for raw materials, which he refers to as “standieserves*** Heidegger argued that
human beings are already incorporated into thentdolgical system as mobile standing-
reserved®? In the technological age, the drive of the “stagdireserves” is towards
maximal efficiency, flexibility, and interchangeéty, just like “successful” human
resources in today’s world who are flexible anceabldeal with shifts in the
marketplace, pluralities of cultures, and changesocial norms. In their adaptability,
humans share a style of being with the rest ostarding-reserves because everything
is now valued in terms of its flexibility and efi@mcy*%*

Revealing does not happen beyond human contralolNg an entity, but only
through an examination of human interaction. Humasesobjects, give them meanings,

and free the tools from their servitude physicattera®®*

Every technological tool is
ordered to stand-by to be immediately at hand aady for a future ordering.
Heidegger's account of tools is based on “readite$gnd” and “presence-at-hant!>
Humans do not recognize tools as an aggregateysiqath mass, but rather as a
range of functions or effects on which they cag.rEbr example, instead of recognizing
the “light-bulb” as an existing glass object, humamake use of this tool indirectly, in

the form of a “well-lit room.” In most cases, hunsamnly focus on the outcome. They

do not question the aggregates in cement, bukettegnize product: a surface that is

01 HeideggerThe Question Concerning Technology and Other Esdays

92 FeenbergQuestioning Technology84..

93 Mark A. Wrathall, How to Read Heideggétondon: Granta Books, 2005), 101.

%04 Graham Harman[ool-Being: Heidegger and the Metaphyics of Objé€lsicago: Open Court, 2002),
16.

%5 Martin HeideggerBeing and Timeed. John Macquarrie and Edward S. Robinson (@xMBasil
Blackwell, 1962), 103-04.
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easy to walk on. The tools are expected to be Yretdhand” when needed. For the
most part, tools assume their role without eveerimy a human’s awarenes.

Heidegger proposes that human beings do not useratlyunter other entities as
discrete visible object®” Human interaction with tools comes through usheg,
simply counting on them. When the tool breaks daWwen humans realize its “presence-
at-hand.” For instance, when a hammer breakssédats usefulness and appears as
merely there, present-at-hand. In other wordstaihis in the mode of being “present-
at-hand,” most likely it has to be fixed or repldce

Heidegger discussed that technology is autononmougher words, technology
is self-governing and independent. Furthermoreegtfexts of technology have already
escaped the human control. According to Heidegggnonomous technology violates
both the essence of being a human and nature. ¢tgads critique is certainly relevant
to a world armed with nuclear weapons and contidbe vast technologically based
organizations. Enframing technology absorbs moiesanvironment, creates a bigger
demand, until it eventually escapes human contrdlurpose. However, it should not
be forgotten that Heidegger lived during WWII, wéh its brutality, and witnessed how
technologies were used for mass destruction. Tteabnology holds more threat than
promise to Heidegger. He relentlessly discussedteoinological mediation could
transform being human. In this context, he idedli@eeek philosophy was the remedy

to the technological dilemmas that the world wagsesiencing. Heidegger was afraid

%% Harman,Tool-Being: Heidegger and the Metaphyics of Objetss
“7bid., 18.
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that as humans engage with technological tooly, steet to lose sight of what is
sacrificed, and they just become controlled machine

In fact, just a quick look at the consuming worfdaday reveals the constant
need for self-validating advancements in technalétpwever, when modern technical
processes are brought into compliance with theireopents of the environment or
human health, they incorporate their contexts théir very structure. Heidegger’s
nostalgia is not enough to understand modern téofies because technology gathers
further contexts beyond mere instrumentalization F&enberg asserted, “Our models
should be such things as re-skilled work, medicatiices that respect the person,
architectural and urban designs that create humhang spaces, computer designs that
mediate new social form$®In this context, Ihde’s account of phenomenological
technology as well as McLuhan'’s discussion of timedium is the message” contributes

to bringing Heideggerian doctrine forward to thatemporary use of technologies.

Ihde’s Views on Technology
Heidegger’s discussion of technology as a way afidating human lives in an
invisible environment was not the only philosophiaproach to technology. The 1960s
also witnessed the rise of the Critical Theory e€finology. This theory analyzed new
forms of oppression associated with modern indaiggm and argued that they are
subject to new challenges. Herbert Marcuse (1898)1.8nd Michel Foucault (1926-

1984) are two distinguished philosophers in thisqoewho analyzed the role of

%8 FeenbergQuestioning Technologyt99.
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scientific ideologies and technological determinisnthe formation of modern
hegemonies. They rejected the idea that therasiisghe path of progress based on
technical rationality, and opened a dialogue falgslophical reflection on social control
of technological development. They also arguedniadern forms of domination are
essentially technicdf® Heidegger’s doctrine of technology had a greduérfce on
Marcuse and Foucault. They agreed that technol@geegot just means subservient to
independently chosen ends, but form a way of lifaroenvironment. Technologies are
forms of power. However, Marcuse and Foucault sgpdrfrom the Heideggerian view
of technology by introducing a more socially spieaifotion of domination. Heidegger
argued that technology is autonomous, but Marcaodd~aucault do not really claim
that. Rather, they related technical dominatiosdcial organization, arguing that
technology has no singular essence, but it isadlssecially contingent and could
therefore be reconstructed to play different ritesocial system$:°

One of the proponents of the critical theory ohtealogical development, Ihde
constitutes a significant discussion in this studlg.argued that technologies are
culturally embedded* In the course of the human technological histfrom pre-
historic to modern days, there are universally atieg cultural praxes that revolve
around the same processes, including cooking,ggpwarfare, and shelter. For
example, archery was developed independently fardifit parts of the world, in

diversified cultures, and was used for differechtelogical purposes such as hunting

%9 Feenberg, 6.
“Obid., 7.
“11 |hde,Philosophy of Technology: An Introductics0.
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and warfare. Even though archery involves the sactenology -- bow and arrow -- in
fact, they are used in different cultural contegisrtain tribes in jungle areas use a pinch
method to fire the arrow up into a target. Howetag, ancient longbow of the Anglo-
Saxons is fired by a four-finger bowstring pliff.

Anthropologically speaking, Ihde argued that hunratete to their
environments, whether it is a small village, sudpical rain forest, or a dense city
center. In the larger scale, humans not only matiéy local environments, but also the
Earth. Technologies allow humans to amplify theselifications.*** ***|hde asserted
that this non-neutral, transformative power of hamanhanced by technologies is
integral to human-technology relatioHs.

Ihde advocated that once people accepted thehfaictite concept of technology
is always related to humans, then they have tagreze the latent values of technology.
Then any cultural disparities will also come toypteetermining diversified values
embedded in technolody®

Heidegger asserted that humans can no longer ¢oettonology, and

autonomous technology has a momentum of its owmeser, Heidegger recognized

*2|hde, 50.

13 Low-technologies have made major modificationthtoenvironment. The deforestation and
overgrazing activities of the ancient Mediterranpanples, Phoenicians, Greeks and Romans, le@to th
current climate and ecology of the Mediterranedre @nce richly forested basin was transformed into
rocky hills over the centuries, the water sourges springs long ago dried out. The environmental
degradation does not depend on if a modern or teighprocesses being used, both change the nature t
enhance human’s survival. However, the amplificafmwers of modern technologies could cause a loss
in a shorter time compared to the centuries reddoelo-technologies to modify the environmentdbi

52..

1 The recent oil spill in the Gulf Coast (2010) isancrete example of the amplifying power of
technologies. The will of the humans to modify émironment implicated an environmental crisishie t
global scale.

13 |hde, Philosophy of Technology: An Introducticsil.

*®1pid., 53.
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technological tools as a mere reflection of humgenay, serving the individual's
purposes. Thus, there is a dilemma in Heideggkirking that technology advances
autonomously while human agency is the only keytHerexistence of a tool. The
resolution could come with focusing on the techgalal tools more than subservient
objects that exist according to the human’s wilithithe intense level of technological
mediation in today’s world, objects themselvesaready more than “readiness-to
hand” and “presence-at-hand.” The interplay betwaenans and tools is not about
humans handling the tools. Any type of equipmemioiseffective because it is capable
of a function or an effect; instead, the transfararaoccurs on the side of the tool. A
tool is not effective because humans can use ith@montrary, it can only be used
because it is capable of an effétt.

In place of describing technology as autonomougg liiscussed the social
context that act upon it. As technological artifaate introduced into society, society is
transformed in unpredictable ways. In the meanwkalehnological developments are
also formed by cultural dynamics. Ihde’s discussleparts from Heidegger’'s
monolithic force of “Technology” through his expédion of the role of technologies in
people everyday lives, as well as in the currefitioel

Ihde asserted that humans are surrounded by texdioal media, albeit almost

unnoticed. Once people start exploring human-mactetations, they realize the vast

1" HarmanTool-Being: Heidegger and the Metaphyics of Obje2fs
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multiplicity and extent of these relatioff$.This phenomenological stance provides
humans with a clearer understanding of the teclgindbtools.

Even a simple reflection of an individual’'s typickdy reveals the pervasive
presence of technological media in his or her-lifine alarm clock, coffee pot, running
water, heater, telephone, computer, car, traffjioth, etc. However, humans’ familiarity
with these machines precludes them from understgrttie human-machine relationship
in a rigorous and descriptive way. In order to discthe hidden meanings of these
relationships, Ihde suggested that humans defidersestigate their experiences with
the machine$™ In basic terms, machines influence an individuekperience in two
distinct ways. The first correlation defines thedmen between the individual and the
experience. As an example, Ihde conceptualizedngran the board with a piece of
chalk. The individual experiences the surfda®ughthe tip of the chalk. The second
type of exposure considers how people experierrceidih a machine. For instance, a
dentist cannot see or feel the microscopic presehttee marks or the cracks on the
tooth with a naked touch. Therefore, he needsifisguments to probe across the
surface of a tootf°

Ihde described media as extensions to human bdidhese are three types of
extension relationships: embodiment relations, wtiee machine is taken into self-
experiencing; hermeneutic relations, where the madbecomes the other; and

background relations, which indicate the relatigpstetween the machines. For

418 |hde, Technics and Praxjs$.
“19bid., 7.
420 Inde, 9.
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example, observe how an expert driver parallel parkar. When parallel parking, the
driver needs few visual clues to back the car th&oparking space. The driver feels the
extension of himself through the car as it becomsgmbiotic extension of his body. On
the other hand, how a user interacts with a commatestitutes a hermeneutic
relationship with the machine. The user establishessadable conversation with the
machine. Any time the user operates the computposes a command that appears on
the screen telling the user what to do. Here thehma becomes the other, where the
user interacts with the computer within the expereof the machine. In both
embodiment and hermeneutic relations, the individ#xperience with the machine is
distinct. In the embodiment relationship, the indidal embodies a dimension of himself
through the machine, while in the hermeneutic i@tship the user is confronted and
involved with the machine. However, a backgrourdti@nship indicates a complex
technological society where there is a constanbsuading presence of machines, yet
people often do not notice their presence. Exanmgdlésckground relationships include
setting the thermostat for more air circulatiormiroom, or using the toaster to make
toast. In these relationships, individuals haveomentary interaction with the
machines; they adjust or start the machine saitdeaits own work. Humans live in the
midst of these relationships, yet they often ndtcecthe machines’ presente.

In these three types of human-machine relationstipgse is an important mutual

characteristic. In each case noted above, theithdaV/s experience is in some way

42l1hde, 8.
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transformed through the med?&.For instance, in the chalk example noted abovetwh
happens if the individual replaces the chalk wifinar instrument? How the person
using the chalk experiences the smoothness or nesghof the blackboard will change.
As in the car example, what happens if the drieptaces the car with a bigger vehicle?
Then, the driving experience will be entirely triommed.

Mediation amplifies certain characteristics of tigect. Amplification reveals
features that are only partly available, or perhamisavailable to the naked eyes. For
example, a microscope reveals micro-features aigect that are not visible to the
naked eye. Telescopes are a medium that can rebpals that are far away, such as the
rings of Saturn or the mountains of the Md@éhHowever, while the medium extends
and amplifies an individual’s experience with hisher environment, it also reduces
other features of the object. For example, the divgion of the telephone is apparent.
Regardless of which part of the world an individigah, the telephone extends his or
her hearing. However, in this mediated environmig telephone conversation reduces
the richness of being face-to-face while speakmngech other. The phone reduces the
other person to a voice and the user cannot exmerigne same gestural and visual
presence of the other person that would happémyf were face-to-face.

Ihde’s account of technology also included reflatsi on “instrument embodied
science.*** Intense technological instrumentation distingusstlassical and

contemporary science. For the most part, class@ahce was limited to “speculation,

422 hid., 8.
423 |hde, 21.
424 bid., 35.
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theory, deductive cleverness, and primitive measergs.*?* These aspects are still part
of contemporary science, yet science researchdras to depend on instrumentation
such as electron microscopes, spectrographs, &vthiation processing computers for
all the work. All the scientific explorations wemegade possible through the development
of technological systems and embodiment of knowdeglathering through instruments.
Technological instrumentation has allowed inquayé extended in ways never
imagined by ancient scientists; it has amplifiethbmacro and micro features of the
world. However, Ihde argued that when scientiststhese instruments to expand and
enhance their cognitive and sensorial capacitidslareby gain true knowledge of the
world, they are no longer relying upon their owredt empirical observations and are
depending on these mediating instruments to teththbout the world.

Ihde was concerned that while instruments and tolgres provide scientists
with a seeing, they also condition the possiblesatagt scientists can come to
understand something. In the particular case ensific research, there appears to be a
large contrast in the amplification-reduction relaship. For example, high-end
technologies such as spectrographic representagtute the visible to what can be
called mono-dimension. This high amplification featof the instrument makes it
especially valuable for knowledge gathering in stfee research. However, the object
disappears as far as recognizability is concermetthe end, the instrumentally delivered

text is only readable by the scienfi&t.

2% |bid., 36.
426 |hde, 37-38.
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McLuhan’s Views on Technology

During these discussions on technological mediatieiuhan put media and
media technologies on the academic map via puldandrse during the 1960s.
McLuhan discussed media as an invisible environrtreitinfluenced the way humans
communicate, think, perceive, and organize. Heelgell that as humans shape
technological tools, the tools also shape hunighs.

Merriam-Webster’s dictionary defines medium as sihing in a middle
position, a means of effecting or conveying sonmgthor a condition or environment in
which something may function or flouriéff To mediate means to bring accord out of
by action as an intermediary or to act as an ineeliary agent in bringing, effecting, or
communicating® For instance, a three-dimensional laser scanreenisdium that
represents the historic structure in a digital farniikewise, in an archaeological
excavation, a shovel mediates the process of digéiarthermore, drawings and models
are diversified media to give presence of the \isearesentation of the heritage asset.

McLuhan described the “medium” as anything thatsgoetween the individual
and the world. In his widely recognized bobtlyderstanding Media: the Extensions of
Man, he examined a variety of phenomena such as spe&gér, print, photograph,
wiring, bicycles, electric light, telephone, gamésthing, housing, cities and weapons

as media.

2" McLuhan,Understanding Media: The Extensions of Ma8.
28 Merriam-Webster, “Medium,” http://www.merriam-wetbs com/dictionary/medium.
429 Merriam-Webster, “Mediated,” http://www.merriam-b&ter.com/dictionary/mediated.
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McLuhan stated that technological mediation haslred the point that it has
become a complete extension of a human’s body and.iHe argued that in the
modern world, with the expanding use of technolalgmedia, now humans translate
their thoughts and experiences at a level of intytisat the expression exceeds them.
McLuhan referred to this phenomenon as the teclgibextension of
consciousnes$’ This technological extension transforms everythingluding human
beings, into information systems.

Technologies construct society itself and congituhew type of cultural system
that restructures the entire social world as aralgf control. McLuhan stated that
technological media are mechanizing the society, Mechanization of society cannot
occur without the mechanization of its members, lamevarned that humans might lose
their free will** Human consciousness fades away with intense uselufiological
media, and their new technological consciousnessrbes a primary means of
achieving, using, and distributing information the case of continuous use of
communication media such as radio, TV, world-widehwthese modern technologies
become human nervous systems. Once humans surtbedesenses and thinking to the
private manipulation of those who would benefitfrasing an individual’s eyes, ears,

and nerves, they will have no rights IEf.

30 McLuhan,Understanding Media: The Extensions of M&a.

“31 Barbara Jo Lewis, “Children of the Mechanical Briddditional Abstractions of Human Stereotypes,”
in The Legacy of Mcluhared. Lance Strate and Edward Wachtel (Creskili,H\ampton Press, 2005),
213..

432 McLuhan,Understanding Media: The Extensions of M@8.
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Technological environments influence humans’ pexcappproach to the
world.*** All human experience involves a temporal dimensidre things people
experience change and move; they have duratioml®ewve around, shift focus, walk
around objects, rotate them, etc. In short, huneapsrience the world through tifi&.
McLuhan decided that different technological enmim@nts lead to distinct conceptions
of space and tim&® Thus, these new technologies introduce a new Eggjthat puts
humans’ senses in a virtual arrangement of spag¢ime. McLuhan refers to these
virtual arrangements as anti-environments, whieleaenew meanings and new
perspectives of the worff® For example, if an individual sees the opening ase by
time-lapse cinematic technique that reveals thddndeauty of the unfolding process of
a flower, then he may never again experience flswen vase or garden in a simple
way**" McLuhan felt that “the medium is the message” beealifferent technological
anti-environments lead to distinct conceptionspaice and time. The medium shapes
and controls the scale and form of human assoniatial action?*® Digital technology,
ushered in by the ever-expanding growth of thermftion society, is forming a new

culture.

433 Edward Wachtel, “Did Picasso and Da Vinci, New&onl Einstein, the Bushman and the Englishman
See the Same Thing When They Faced the East atDawSome Lessons | Learned from Marshall
Mcluhan About Perception, Time, Space, and the Quflthe World,” inThe Legacy of Mcluhared.
Lance Strate and Edward Wachtel (Creskill, NJ: HamPress, 2005), 123.

***pid., 125.

5 pid., 124.

3 Frank Zingrone, “Virtuality and Mcluhan's “Worlg @rt Form,” inThe Legacy of McLuhared. Lance
Strate and Edward Wachtel (Creskill, NJ: HamptoesBy 2005), 45.

*7pid., 45.

38 Susan B. Barnes, “The Global Village Versus Trildain: Tthe Paradox of the Medium and the
Message,” inThe Legacy of McLuhard. Lance Strate and Edward Wachtel (Creskill,Hiampton
Press, 2005), 284.
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McLuhan illustrated his discussion by using theapibr of the human body.
Oral cultures primarily perceive information thrdutpe ear; in contrast, literate cultures
perceive it through the eye. A shift in perceptitom the ear to the eye changed the way
people understand the wofff.McLuhan believed that humans’ perceptions changed
again during the 20th century, to a sense that éintespace are integrated, a belief that
causes and effects are not distinct, and a higaryis not as linear and more mytffg.
Hence McLuhan’s emphasis on the medium as the messrause media directly
shapes information and the way it is understoodaypthe way reality is perceived
depends on the structure of the medium that dalithes information. The form of each
medium is associated with a different arrangenmantatio, among the senses, which
creates new forms of awareness. These percepanafdrmations, or new ways of
experiencing created by each medium, occur in fiee regardless of the program

content***

Therefore, as McLuhan stated, any time a new medsuntroduced into a
culture, critical attention should be paid to tlatent and context of the medium.
McLuhan’s most famous paradoxical statement, theiune is the message, is a
mandate to ignore the content of the messages bemtghrough a medium and to

analyze the biases embedded in the medium itsgéxBmining media in terms of

paradoxes, humans can think about media in new.{fays

% |pid., 285.

*40Wachtel, “Did Picasso and Da Vinci, Newton andsfn, the Bushman and the Englishman See the
Same Thing When They Faced the East at Dawn?,roe $@ssons | Learned from Marshall McLuhan
About Perception, Time, Space, and the Order ofbeld,” 133.

41 Susan B. Barnes, “The Global Village Versus TirMan: Tthe Paradox of the Medium and the
Message,” inThe Legacy of McLuhard. Lance Strate and Edward Wachtel (Creskill,Hiampton

Press, 2005), 285.
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McLuhan spoke of technology in contradictory terstating that the new
electronic technologies simultaneously contain jpagges for emancipation and
domination**® This new type of technology is the end of a umifasisual culture based
on mechanical technologies, as well as the beginoira new cultural that requires man
to face the challenge of electric simulation of ®@ousness. Depending on how humans
face these challenges, electric technologies cdoidinate or emancipate. Similarly,

these challenges could bring humans together araepthent™

Conclusion

Heidegger viewed technology as a revealing phenomérat unfolds and
arranges the world. The Heideggerian view of tetdmoprovides critical insight for
discovering how technologies influence documentapiactice. Ihde’s
amplification/reduction view of technology pointedt how mediating technology
amplifies certain aspects of an object, while reayiother features. Ihde’s thinking is
vital in determining the tangible and intangibleaffies that technological tools bring to
and take from fieldwork. McLuhan’s statement “thedium is the message” defined
how the medium alters the perception of informaaod how it is understood. His
discussion is significant in helping us discovex tlognitive process of heritage
documentation and the ways that technological enments influence humans’

perceptual approach. This study has examined tmaédogical mediation from a

43 bid., 283.
444 bid., 284.
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documenter’s point of view. These issues will beensively discussed in the following

chapters.
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CHAPTER VII
MEDIATED ENVIRONMENT OF THE HABS CULTURE

OF DOCUMENTATION

Introduction

World War 1l (1939-1945) was a threshold for th@axding role of
technological instrumentation in the study and @nestion of works of art and
architecture. The practice of preservation embeddécditional working class
artisanship and empirical knowledge shifted tonsgescientific work and technological
instrumentatiort*® The discoveries and inventions that came from avarfradar
technologies, electronic computational devicest@jrammetry, etc.) were stimulated
by basic research theories and findings, whichmare part of historic preservation
practice. In fact, photogrammetry was even useaichitectural documentation during
WWII. The Germans made stereo-photographic recgsdad their valuable buildings
before the great destruction of the war. Sadlyir tteeful architectural documentation
was ruined when the invading Russians discoveregldtes, cleaned off the emulsion,
and used the plates for window gl4ss.

Heritage professionals have enjoyed immense impnews in technological
instrumentation since WWII. The role of digital beologies has become so vast that

now it is impossible to imagine a documentationgobwithout using computers, digital

45 paul Philippot, “Restoration from the Perspecti¥¢he Humanities,” irHistorical and Philosophical
Issues in the Conservation of Cultural Heritagd. Nicholas Stanley-Price, Mansfield Kirby Tg/land
Alessandra Melucco Vaccar@gadings in Conservatiqhos Angeles: Getty Conservation Institute,
1996), 217.

44® peterson, “Photogrammetry for HABS,” 29.
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cameras, GPS units, and total stations. Even basiementation procedures have
undergone technological mediation. Although tradiél technologies such as drafting
equipment, tape measures, and plumb bobs arpatilbf the toolbox needed for
documentation projects, heritage professionalsiane comfortable with a host of digital
technologies for recording historic assets.

The purpose of this chapter is to discuss how teldgical mediation transforms
the documentation process, as well as the docungntederstanding of cultural
heritage. It examines the utilization of two sunwegystrategies used in HABS projects.
Even though the examination of a series of tooldccbe considered for the case study,
due to physical constraints this study will focusam analogue and a digital strategy, the
hand survey and three-dimensional laser scanniHg. @rojects that prepare

deliverables in accordance with HABS standards wesal in this study.

Hand Survey and Recording
The hand survey is the manual acquisition of adeureeasurements of built
structures using conventional tape measures atel Isaes. A measuring team should
include at least three documenters, two to takesareanents and a third to record them.
For large structures, teams of several people are efficient than one large recording
team. In this case, the most efficient approach fglivide and conquer” with multiple
teams breaking up the work by floor, wing, or etexra A supervisor, instructor, or

project leader should coordinate the multiple efdo provide consistency and quality
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control of field note$?” Bob Brinkman, who participated in the CHC docuraénh
project of Fort Pulaski National Monument in 2068tted, “[surveying] is easier and
more efficient with a number of teams... teams of foauld have a system of place...”
448

Hand measurement brings a host of issues to tinaiplg scheme of the
fieldwork because the surveyor examines the hisgiructure through direct field
observations. First, organizing the fieldwork dgrthe daytime is essential to be able to
gather hand measurements. Second, creating a semg environment is critical as
part of good working practic&’ The documenter should be cautious regarding any
possible field hazards, especially in unoccupiedi @arelict buildings. Buildings that
have been empty and shut up for some time may foolie dangerous because of
deterioration, vandalism, or both. Before the syrtiee documenter should examine the
structure carefully for hazards such as rottenrboards, upstanding nails, joists, and
staircases that will not support weight, unguaroeehnings in floor, bare electrical
cables, sharp protruding pipes, loose masonryTéte.documenter should wear sensible
and comfortable clothing during the work and safedgimets and boots if necessary.
Because old buildings could pose serious healkis riecluding tetanus, vermin, or
fungus, the documenter should be aware of thesatthwhile acquiring measurements
in the field. Wearing a mask is prudent in dusty@pheres, as is keeping oneself clean

by carrying soap, towels, and water in order t@ ablwash before eating and drinking.

*4THABS, “Historic American Buildings Survey Guide fiteld Documentation,” 3.

48 Brinkman, Interview

449 peter Swallow, David Watt, and Robert Ashtbleasurement and Recording of Historic Buildings
(London: Donhead, 1993), 54.
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Extreme weather conditions also preclude the fielttwThe documenter can not
work in the field if there is heavy rain, snow, amthds. Intensively hot and cold
weather also creates a challenging working enviemtrfor the documenter. Hence, the
documentation team has to organize the fieldworkcitordance with the weather
conditions of the place. In this context, Brinknsuggested that if the team has to work
during the hot summer days, beginning the fieldwaslearly as possible is a successful
working strategy. He stated that in a documentagtimject, working in the field between
sunrise and noon allocates enough time to finisbroBng while protecting the team
from hazardous effects of the stifl.

Hand measuring requires a systemic approach ihdlgein order to gather all
the required dimensions. One way to ensure th@iattal measurements are recorded
in the field is to determine the number of drawingeir accuracy, the scale used, and

the sheet layout prior to hand measufity.

Measured Drawing Set

A comprehensive set of finished measured drawingsides site plans, plans,
elevation drawings, and section drawings. If nemgsdhe set also consists of large
scale and interpretive drawings. The site plaruides enough of the surrounding area to
establish the setting for the structure being edr Plan drawings are horizontal cuts
through a structure that portray arrangement aagrpssion of spaces so that an

observer can perceive what is being recorded. Rleng/pically measured through the

450 Brinkman, Interview
1 Burns, “Measured Drawings,” 101.
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lower sash of double-hung windows and above clads, but cut lines are usually
dropped to show fireplace openings at their maxindempth. Plans are generally drawn
and measured at approximately four feet aboveltioe. fHowever, the height at which
measurement strings are taken may jog to pick ygortant features.

Elevation drawings show facades, room elevationd,cdher vertical elements of
a structure projected into a vertical plane. Thedg®v structures as the documenter sees
them, upright and straight ahead, but without psr8pe. Buildings resemble elevation
drawings more than any other measured drawingillliseon of depth is provided by
varying line weights, not by diminishing size asiiperspective drawir§?

Section drawings are vertical cuts through a stingcor site that show the
vertical arrangement of spaces and objects attecplar plane. A section is a series of
room elevations in accurate relation to each otarseparated by walls, floors, and
ceilings. The location of each section cut is iatkdl in the plan so on each floor plan
the sections can be related to each other. Sedtaammngs are useful because they
provide vertical information, floor-to-floor heightceiling heights, roof height, and the
vertical progression of spaces. They are also Wéduar structural details, interior
decorative finishes, and the relation of functi6tis.

In a typical HABS project, field sketches, dimemspand notes are drawn on
archival quality (bond) graph paper with eight digns per inch, with grid lines printed
in non-reproducible blue. Only one side of the pab®uld be used. HABS projects

typically use 17” x 22" sheets, which can then ddeéd half (8-1/2” X 11”) in order to

452 Burns, “Measured Drawings,” 122.
3 bid., 126.



204

fit into standard HABS field note covefS? Each field note must be labeled in the lower
right corner with the name of the building or sture, the identification of the type of
sketch, the name of the delineator, the date, la¢HABS project numbér> All field

notes are transmitted to the Library of Congresduture reference.

The final HABS/HAER/HALS measured drawings have coon elements of
identification including the title block, dimensi®mmaterial indications, and annotations.
The title block includes the name of the projectha sponsor, name of the structure,
address, the HABS/HAER/HALS number, and the sheetber. Information in the
drawing includes the name of the delineator, datBeodrawing, graphic scales in both
English and metric units, and a north-pointing armm the plané®® Large-scale
drawings explain how objects fit or work togeth&moor or window detail may include
a plan, interior and exterior elevations, as weljaanb, lintel, and sill sectior{s’
Interpretive drawings can be axonometric and isamptojections that help explain
volume and mas§?

Figure 9 indicates a final drawing of St. Andrewsd€opal Church, Bryan,
Texas, which was prepared in tandem with HABS fdri8a Andrews is a Gothic
Revival structure with a concrete foundation, magovalls, wood joist floors, and an
exposed wood truss roof. The building was constdiduring 1912-1914. It is still used

as a religious sanctuary.

54 HABS, “Historic American Buildings Survey Guide fiteld Documentation,” 4.
455 (1A
Ibid., 4.
4% Burns, “Measured Drawings,” 115.
**7pid., 126.
**%pid., 126.
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Sketching the Field Notes

Sketching the building is the first step to creatsasured drawings. Before
sketching, the documenter walks around the outsidee building to get a feeling for
the general shape. The documenter takes accouwnhddws, doors, any rectangular
block, bay, ell, wing, irregular addition, porch,exterior stairs. He then considers the
cut-line for plans and sections, and pays atterttbdhings below the cut-line of the
plan. Anything that goes under the cut line, inatgda windowsill, a belt course, a water
table, or handrails, should appear in the sk&ttiihe documenter selects the cut-lines
for the sections to convey the significance ofgtracture; the sections should show all
vertical variations. Doors, windows, stairs, angl anportant architectural components
should also be noted. Therefore, the cut-line megnbved to pick up important
features. The task of sketching should be dividedrbhitectural elements such as
floors, elevation, or wings. In order to maintaonsistency and avoid repetition in the
sketches, each team member should be assignguhtti@ilar set of details (i.e., doors,
windows, fireplaces, staircases, efé?).

Once the documenter knows the basic shape anweaignificant architectural
elements, then, he can design how to fit the siraadn the graph paper. The
documenter begins to sketch by lightly blocking where the building’s corners should
be. At least an inch and a half should be leftrelway around the block for writing

exterior dimension&®?

9 HABS, “Historic American Buildings Survey Guide Féeld Documentation,” 5.
*Obid., 4.
**bid., 5.
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Heritage documentation is a team effort. Therefeveryone on the team should
be able to read everyone else’s field notes. Allsketches should be legible but they do
not have to be perfectly proportional. Howevertekes should be drawn large enough
to accommodate long strings of dimensions neattys may require that complex
elements be simplified or the scale exaggerateadaahere will be enough room to
write dimensions legibly. In the cases of compkcb$paces, such as staircases and areas
with built-in cabinetry, or details, such as dondavindow jambs, the documenter can
draw these on a separate field note at a largéz.ddawever, one should clearly
reference these separate sketches to the mastéfpla

For large or complicated structures, the documergeray out one drawing (for
example, a plan) over multiple sheets of field sotdowever, the delineator should
carefully reference each drawing to the otH&ts.

After the documenter decides the layout of thediex on paper, then he can
walk around the building again, but this time whigr clipboard to sketch the outline as
he goes. In order to maintain a decent sense ,deacan use rough units out of parts
of the building, such as windows. Windows tendeainiform and have a size that is
understood easily. Furthermore, because they asept on both the outside and the
inside, the documenter can continue using themuest af measure when he begins to

lay out the rooms on the plaf.

482 HABS, 4.
483 bid., 4.
484 bid., 5.
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When the documenter is done with sketching the pfdahe exterior, then he can
proceed with the interior. Drawing the interiorplia similar to working on the exterior.
The documenter begins to walk through the buildimgrder to see how the different
rooms relate to each other and to the outline.ltdellsl take notes of the location of the
cut lines and the architectural elements belowlittee The documenter should take into
consideration the sills, chair rails, baseboatu®sholds, plinth blocks at the bottom of
doorframes, eté® Next to the sketch he should represent certaidskaf overhead
lines. These are drawn on the plan using a dashrgotand include ceiling hatches,
stair openings, beams, joists (if exposed), aranesvaulting or other indications of a
change in ceiling height. Things that are typicaiiyored include dropped ceilings,
plumbing and mechanical systems. Features thdtidden or missing should be
indicated by a dashed line. For example, a missoay should be drawn with its swing
with a dashed lin€®

When the documenter completes sketching the extanid interior plans, then
he can start working on the elevations. Sketchiagagions is similar to drawing the
plan. When sketching, it is useful to exaggeragesttale of complicated features, like
windows and doors, as they require the most dinoesdater. It is not necessary to draw
every line of a profile in elevation. Only the outwst edge needs to be drawn because it

will be measured®’

45 HABS, 6.
466 |hid., 6.
47 bid., 7.
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It usually is not necessary to draw each brick sewr row of siding, unless
these are determined to be uneven. Instead, therdoter can draw and number the
courses that line up with significant featureshaf €levation such as windowsills and
lintels, and divide the courses evenly when heeaating the final drawing. In addition,
the documenter should remember to count and neteothas of shingles on the roof. He
should focus on the eave and soffit details becthes®e provide the foundation for
determining the slope of the roof. Sometimes tmessl to be drawn separately at a
larger scale as a detail. Gutters and downspoatsypically omitted from elevation
drawings unless the gutters are built into the d¥®

Sketching the sections is similar to working orvatens. Yet, the documenter
should take into consideration the architecturadithrough the section cut-line. He
should represent the contours of the door and wirfdames, any ornamentation,

beams, joists, etc.

Measuring Plans, Elevations, Sections, and Details
Brinkman suggests that in order to record systerallyti the documentation team
should start working at the outside of the buildiagd begin to record clockwise. First,
they should record the perimeter, and then contivitlethe walls. Once the entire

exterior is represented, then the team should pursthe interior. After all the

48 HABS, 7.
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documentation is over, then they should go oventeasurements and look around the
building to see if something missirf§?

The first step in hand recording is to establistuntelines and planes from which
to locate the measurement points geometricallipalimd measuring, all measurements
are assumed to be in either horizontal or verptahes. When direct horizontal
measurements are not possible, inclined dimensiande taken and converted to
horizontal dimensions using trigonomeff{In some structures, it may be possible to
use the floor as a datum plane if it is found tddwel. If the floor is level, a convenient
height for measuring is at waist level. If the fle® not level, then the team has to
establish a datum line. For most small structuadrizontal datum line can be
established by leveling a taut string with a catpes spirit level. By repeating the
process, the documenter can carry the datum lmendra structuré’* Wherever
possible, linear measurements should be takemaswgidimensions rather than a series
of separate measurements to successive pointsaolf dénis procedure reduces
cumulative error, as each individual dimension wilally be rounded up or down to
the nearest ten millimeters. Taking running dimensiis also a quicker procedure that
facilitates rapid and more accurate plottfigFigure 10 shows the hand recording team
working on St. Andrews Episcopal Church in Bryane@eam member acquires the
measurement with the tape measure and determiae®ttical alignment with a plumb

bob. The other team member sketches the plan athdquired dimensions.

489 Brinkman, Interview

4% Burns, “Measured Drawings,” 107.

*bid., 106.

472 Swallow, Watt, and Ashtomeasurement and Recording of Historic Buildings.
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Fig. 10. The CHC team worked at the St. Andrewsé&qgpal Church during the documentation campaign
in 2008. The team members gathered horizontal meamnts to produce the plan drawing. (Copyright:
Center for Heritage Conservation.)
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However, establishing the datum line and acquirurming dimensions from
irregular surfaces such as log structures constéawhallenge for the documenter. In
these cases, the structure does not have welledeédges. The surveyor has to take into
consideration at which point on the surface totstegasuring. Each decision where to
place the zero end of the tape culminates in thyaiaition of slightly different field

data.

Plans

In a typical HABS drawing, the major entranceaedted at the bottom of the
sheet. Hence, if the documenter orients the plataordance to the appearance of the
final drawing, it will facilitate the recording ardklineation process. Dimensions can be
written in red pen with archival ink.

In the HABS records, each measurement is demoedtveth three numbers,
separated by periods, representing feet, inchelseighths of an inch. This eliminates
fraction lines and provides greater clafifyFor example:

Three-feet, one and one quarter inch = 3'-1%4” 23.1

When the team begins to measure, the documenteldsplace the zero end of
the tape in the most convenient corner and pultdpe to the first feature. The tape
should be taut, and where possible, chest hé{ghthen there is any obstruction along

a surface (pipes, conduits, ducts), the documeihiuld keep the tape as close to the

“"*HABS, “Historic American Buildings Survey Guide féeld Documentation,” 8.
474 1
Ibid., 8.
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wall as possible by threading it behind these teatif he can. If it is impossible, then he
can stand the tape out from the obstructions tage&tverall measurement, and then
measure any openings or other features from thé coosenient zerd’® Measuring a
surface in pieces leads to accumulated error @vey dlistances. Therefore, the
documenter should take running dimensions in oméirmaous string whenever possible.

Wherever possible, the surveyor should take comfigdimensions from one
room to another through door openings. These il determine wall thicknesses and
link the rooms together in plan later on. If a rosnelearly out of square--that is, if
opposite walls are not equal in length--then it barhelpful to take diagonal
measurements from corner to coriiét For example, Cowan who participated at the
CHC project to record the Harris-Martin House ind&nson, Grimes County, Texas in
1995, recalls that measuring the building was dehge because there were no right
angles. “We established string lines throughoutotliéling... Then we went in and
measured each wall surface relatively to the siimglaying everything out with
triangulation... We measured each point from at leastother points. That way we
always had multiple triangles to keep the draftingstant...”*’”

The surveyor should be careful for measuring diffidetails such as stairs. One
should measure both the first step and the higtteptpossible from the same zero, and

then divide evenly by the number of treads. Itasmecessary to measure individual

steps unless they are obviously irregular. The dweuer should always measure to the

475 |pid., 9.
4" HABS, 10.
47T Cowan,Interview
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nosing and not to the riser underneath. Any newstgpand handrails should always be
located?®

When measuring architectural elements such addep, the surveyor should
first locate the opening of the fireplace in a gahstring of dimensions. Then he should
measure the perimeter of the firebox at its degpaist, and locate and measure the
hearth in relation to the firebox opening. Thercha measure the related features such
as mantel of the fireplacé?

When measuring flooring, if the floor is determirtedbe regular, the number of
floorboards or tiles can be counted and then evgpdyed in the final drawing. A
vignette is generally sufficient for most buildingdfsthe flooring is irregular, each
floorboard or tile should be measured on stringmsse from those used to measure the
walls. These dimension strings generally are tdk@n the baseboard and should be

noted as sucff®

Elevations and Sections

The surveyor should measure the elevations anteeatith continuous vertical
dimension strings. It is important that all vertisaiings be located in reference to a
horizontal datum. The datum may be an actual feadtithe structure, such as a
horizontal brick course or the bottom edge of angidhoard, as long as the feature is

consistently level around the entire building. Qtinee, it may be necessary to create a

“"® HABS, “Historic American Buildings Survey Guide Féeld Documentation,” 10.
*1bid., 10.
*9HABS, 10.
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datum using a string and line level. Dimensions tieainto the datum are generally
taken at the corners of the building and at ea@nimyg. These define the overall
geometry of the building*

In most cases, the surveyor can cast the datung aleill. However, in the
absence of any convenient features it may be argitfhe point can be marked with a
pencil or tape according to building material. @a sketch, the documenter can show
the datum with a dash-dot line. It takes three feetipuse a line level. The first person
holds one end of the string at the mark, whilesbeond person runs the string to the
first door or window, pulling it taut. The third gs®n centers the line level between the
two ends and determines if any vertical adjustmarésneeded by the second person.
Once the string is level, the documenter shoulvdraecond mark at the door or
window frame and take any vertical dimensions .8t

A water level (consisting of a water-filled tubike a hose, with transparent ends
through which the water level can be viewed) cao &k used to demarcate a horizontal
datum plane that can be carried from room to rooifnoon the interior to the exterior.
The water level system works on the principle thater seeks its own level. However,
if the user spills some of the water, the user Ehmset the level to compensé&ta.
Vertical datum lines and planes can be establiblygdnning a plumb line up or down

from known point$®*

*®bid., 12.

*®2HABS, 12.

83 Burns, “Measured Drawings,” 107.
% bid., 107.
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Cowan recalled that during the documentation ofodnirading Company in
Fort Davis, Texas, 1996, in order to tie togetherstructures, the team had drop the
datum line around some buildings due to the togagcainconsistencies. He said,
We set up level lines with strings in all the binlgs to tie them together. Several
buildings were already arranged on the line. Bmesof the other ones were
isolated. We tried to project the same level lmalt the buildings. We
connected the line through the windows and do@se|to the elevation
variations of the topography], in some structuresdetermined a lower level
line. We determined the major building line andpyred the individual line four
feet down accordingly. Then we tied them altogetiée ended up in five
drawings, in the sections showing all the topogyagtifferences?2>
Details
Doors and Windows.When the surveyor is measuring doors and windowss, h
has to make sure that the profile at the head of dowindow is identical to the profile
in plan, if not additional measurements may beirequAt this point, only the
outermost edge of the profile for the window or doeeds to be measured. Windows
must be measured with the sashes completely ckiséte meeting rails are in line with
each other. There are generally three sets of difnes required to measure a window
for an exterior elevation. The first set of dime&ms places the window opening in
relation to the datum, the second set locatesgperusash, and finally the lower sash is
measured®® When measuring doors, the surveyor has to meéseme related to the
frame. He should always place zero either at theofdhe frame or at the threshold. It

usually takes two sets of dimensions to measuoa dhe first set locates the door

opening in relation to the datum and the secongisks up door panels and hardware.

85 Cowan,Interview
48 HABS, “Historic American Buildings Survey Guide Féeld Documentation,” 13.
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The surveyor also has to take the panel profiefdoor if it was not taken for plan
details?®’

Window and door details should be keyed to the.dtas helpful to use a W or
D prefix, for example, the first window that theadionenter detailed would be labeled
W1, the first door D1. As the documenter goes addhe plan, doors and windows that
repeat should have the same label. When capturlogaor window detail for the plan,
it is best if one draws all profiles relating t@tlloor or window together on the same
sheet. For example, a door detail set should coptaifiles of the doorframe, the door
panels (if any), and the threshold. A window degatl should contain profiles of the
window frame, the sash and muntins (if any), amditierior and exterior sills. This
prevents confusion over what has and has not betgieti*®®

It is vital to capture the overall dimensions afaor (thickness and width) and
locate any panels. Windows should be measuredhéooverall width of the sash, if the
lights are regularly spaced it is not necessam¢asure to each muntin. The surveyor
should also include any trim elements (crown madjrpicture rails, chair rails,
baseboards, wall paneling, wainscot, etc.). Thesald should also be keyed to the
plan?8®

A molding comb or profile gauge is best for recagdmoldings like door and
window frames, balusters, handrails, baseboardsclaair rails. To use a profile gauge,

the surveyor first straightens it by pressing iagt a flat surface so all of the pins

87 bid., 14.
488 HABS, 10.
489 bid., 15.
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extend out of one side in a neat row. Next, itasifponed against the surface the
surveyor wants to capture and steady pressurelgdplt is important to make sure the
pins do not slide out of alignment and bunch imevice or a corner. This can be tricky
on smooth surfaces like glass or over-painted waond,may require the documenter to
occasionally pull and straighten pins while takihg profile**° Once the outline is
captured, the comb is placed flat against a sHefetld note paper to trace it, making
sure the profile is aligned with the grid. Profilasger than the comb should be taken
with multiple, overlapping impressiofi3. Digital photography can also be useful in
capturing details that a profile comb cannot. Timveyor should take overall
dimensions of the details being photographed stttieaimage can be scaled correctly
later. Alternately, one can use a reference s@&le.reference scale should be kept as
straight as possible against the surface. The @4df used a reference scale for the
photographic documentation of St. Andrews churcR(mhO. Figure 11 shows the scale
in front of the building.

To reduce distortion when taking a photo of a dietta¢ camera should be held
parallel to the surface. The detail should be atcénter of the capture, and ample room
should be left toward the edges, as this is wherertost distortion occurs. The surveyor
should be standing away from the detail and zooswoithat he is not using lowest end

of the camera’s magnification or the wide-angletiparof the leng??

490 bid., 15.
1 bid., 15.
492 HABS, 16.
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Fig. 11. A reference scale was placed next to titleway of St. Andrews church when the CHC team
documented the church in 2010. Note the scaleddcatt the right side of the door. (Copyright: Ceffbe
Heritage Conservation.)
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Roof. In order to obtain roof measurements, the survhgsrto maintain some
steps. The slope of the roof can be determined dgsnrements taken at the gable end.
It is best to visualize the gable end as a triamngiere the three corners need to be
located horizontally and vertically in order foetklevation to be drawn. If the roof peak
is off center, a plumb bob can be used to locag#ak horizontally. If the roof is
hipped, the roof slope and height will be moreidifit to obtain. A measurement along
the slope of the roof from shingle edge to theeidg well as a horizontal length of the
ridge can provide some accuracy. If the roof rafe exposed in an attic space,
measuring them in section may enhance the accofabg exterior roof dimensions as
it will be possible to obtain the rise and runloé roof over a greater distance. Dormers,
chimneys, and other relevant roof information sdda¢ measured horizontally from the
roof edge as well as verticalfy’

Field Observations.While in the field taking measurements, it is @dadea to
write a basic description of the structure, ancetmord field observations. It is through
just such an exercise that characteristic elensetglentified, patterns of use
determined, and discrepancies in constructiontimatat changes over time are
observed. Sometimes the significance of varioutufea are not readily apparent now,
but may be revealed through later insight or reseao the documenter should take
note of them. It may be helpful to have a checklfghe various building elements to

ensure if the documenter has considered thefii*all.

4B bid., 14.
494 HABS, 17.
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Along this same line, Cizek refers to these fieldrpals as “students’ postcard of
experience*® He encourages his students to keep project josimtaére they compile
all types of field observations with sketches, sptmages, and notations about the
conditions of materials. Cizek advocates that keggpiementos is crucial to develop an

understanding of a place.

The Translation of Field Notes to Measured Drawings

Carefully prepared field notes facilitate the proulon of final measured
drawings, as well as estimate the accuracy of ohepteted drawing. For example,
Figure 12 demonstrates the field notes produceithgltine documentation work of the
St. Andrews Episcopal Church, Bryan, Texas in 200 surveyor annotated all the
vertical measurements on the sketch. Each sketclohr@semble the actual building as
much as possible. The drafter used graph papeptode the scale. Figure 13 illustrates
the finished measured drawing derived from thelfredtes. As these two drawings
indicate, the field notes contain many more dimemsithan are labeled on the final

drawing.

495 Cizek, Interview



Fig. 12. The field note sketch of the north elematdf the St. Andrews Episcopal Church was credtegthg the 2008 fieldwork. (Copyright: Center for
Heritage Conservation)
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Producing the measured drawings from field notesskilled work. The
delineator carefully transforms the field measurets¢o drawings. In selecting the
details to be drawn and selecting the lines tongetitem, the documenter is testing the

fit of patterns and seeking the forms that defirghigecture’®

However, by the same
token, the delineator would never know certaingafithe structure since no data was
collected during the field work. When the survesexords the structure, he interprets
the forms that convene the significance of theiggcture. He selects field
measurements accordingly while eliminating the oéshe dimensions. Hence the
delineator has to interpret the measurements tbe¢ already defined during the
fieldwork. Furthermore, the delineator does notehany field notes from the parts that
data was not collected.

Ideally, the surveyor also delineates the meastiradings. However, due to
time and budget restrictions, the drawing procesdten passed to different delineators.
In this case, the field notes should be comprebé&nsiven to those who have not
participated in fieldwork. However, Brinkman warhsit surveyor’s careful observation
of the building and its environs gauges the praduaadf the drawingé?’ In sites such as
Pueblitos of Dinetah, documented in 1999, evergitlet the site is crucial to create
reference points for the measured drawings. Thelpog are small multi-roomed

masonry dwellings that do not possess any georakteatures where the delineator can

describe distinct architectural features. The @gltar has to know exact shapes of the

9% David Andrews et alMeasured and Drawn: Techniques and Practice forMegric Survey of
Historic Buildings 2nd ed., ed, by Jon Bedford and Heather Papw8ktlindon, UK: English Heritage,
2009), 27.

97 Brinkman, Interview
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stones, nature of the stonework and the relatigdghebuilding elements in order to
portray these characteristics to measured drawiitgss, in these critical sites, the
production of drawings becomes challenging if tebngtator has not participated in the
fieldwork.

During the documentation project of the Harris-NaHouse in Anderson,
Grimes County, Texas, Cowan, articulates how tamtmanually drafted the measured
drawings as:

...After we recorded everything, field notes, largeafiat [photographs],

sketches, and other photographs, then we sat dotine idrafting room. We

attempted to reconstruct a building in two-dimension paper... We drafted on
the same size paper that we were going to subriiA8S. Once we laid out
everything on paper, and verified all the measuremeve arranged those

[measurements] to best communicate the informati®nvere trying to convey

building in a HABS drawing. We had limited a numbédrawings to use. We

really wanted to maximize the information on thentner of sheets we had. We

[produced] the drawings by hand... We took those drgsvand traced them on

Mylar by pen... We used different line-weights aneltypes to give the three-

dimensional feeling... At the same time, we hadtkelhit of technology. We

had an electronic lettering machine which hastle lirm and a little keyboard a

little bigger than a scientific calculator. We @iderything hand-drawn but did

the lettering with the electronic machiné,

Unlike Cowan’s manual drafting experience, nowagdailthe drafting takes
place in the digital domain. Schara discussesatébng as the level of details and
accuracy of drawings corresponds to the HABS stalsd&ABS does not have to
concern with how the drawing component is exectité@ihe student architects students

learn how to use a series of digital drafting cartiens at architecture schools.

Furthermore, architectural firms use a host oftdrgfsoftware. Given this,

498 Cowan,Interview
499 Scharalnterview
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HABS/HAER/HALS does not require or recommend the ofany particular CADD
software nor of any specific file form# However, HABS/HAER/HALS recommends
the drafters to use the CADD Layer Guidelines deyed by the American Institute of
Architects (AIAP°%, as adapted to the specific needs of a partiguigect>?
Nonetheless, in order to maintain the legibilitytloé drawings and sustain the
guality of the final products, HABS does recommenthe line-weights to be used for
drawings that will be plotted at 1/4"=1'-6%
* 0.1mm for joint lines, such as floor boards or brwoursing (no change of
surface plane), fine ornamentation, topographiesian site plans
e 0.2mm for light edges (small change in surface ggan
e 0.3mm for medium edges
* 0.4mm for heavy edges (indicating major depth anpr elevation)
* 0.5mm for material cut lines in plan and sectiam|ding outlines in elevation
e 0.6mm for g round lines in elevation
Furthermore, HABS warns the drafters to avoid prérgd hatch patterns for
surfaces (such as brick coursing or roof shingiesevation, or herringbone brick

paving in plan). These patterns do not represenatitual conditions. All these

architectural items should be measured and drawordinigly. In addition, the drafters

*0“HABS Guidelines Recording Historic Structures @itkes with HABS Measured Drawings,” HABS,
accessed July, 06, 2011, http://www.nps.gov/highaiy/standards/HABS_drawings.pdf.

L«AlA Cad Layer Guidelines: U.S. National Cad StartiVersion 3,” American Institute of
Architects,accessed July, 06, 2011, http://www stitute.com/download/pdf/
AlA%20Layer%20Standards.pdf.

*02«HABS Guidelines Recording Historic Structures a@ites with HABS Measured Drawings.” HABS,
accessed July, 06, 2011, http://www.nps.gov/highaly/standards/HABS _drawings.pdf.

*®HABS., 13.
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should not use solid grey tones to render surfaet)ey reproduce poorly when
drawings are scanned for digitization and repradacf*

HABS drawings should be drawn at a scale thatrgelanough to provide useful
information. HABS recommends 1"=20'-0", 1"=30'-@",=40'-0" for site plans, 1/4"=1'-
0” is a useful scale for most building plans, etewss, and sections, and details such as
doors, windows, and fireplace mantels are oftenvshia elevation and/or section at
1"=1'-0" or 1%2"=1"-0."505

Final CADD drawings should be plotted on 4-mil @0) thick Mylar using a
laser plotter. Other types of plotters, such aginiotters, do not meet the standards of

the Library of Congress for archival stabilff.

Surveying with Three-dimensional Laser Scanning
Laser scanner surveying is the science of obtaithrege-dimensional
measurements of the historic structure using sogreguipment®’ Preferably, the
scanning team consists of two people. Howevemngd sites or a complex of structures,
having a team of 3-4 people facilitates movingehaipment around the site. The
scanning equipment includes of laser scanner, ggani@d with extra battery, laptop
computer, digital camera, and targets. If the mtajequires tying the scanned data with

a real coordinate system, then documenter cazeitlitotal station and GPS.

%% pid., 13.

S HABS, 17-18.

*%®pid., 22.

*%7 |n this section, | am using time of flight longhge scanner as a case studly.
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Once the documentation team decides to use adeamner, the team has to deal
with logistical and legal issues. The transportatibthis sensitive device to the project
area becomes an operational challenge. If the @drig@broad, legal regulations and
bureaucratic procedures add a tedious layer iopeeational scheme of project
planning. In the author’s experience, in orderrtsuge the continuation of work without
any unexpected delay, the team has to obtain ¢z permissions and resolve any
logistical challenges prior to the fieldwork. Inder to avoid the shipping expenses and
delays, team can to carry the scanner and acconmgaeguipment with them on the
plane. However, traveling with this type of sen&tiool became challenging at the
airport customs. The team will be exposed to sseciurity regulations when entering
and leaving the country.

Apart from the logistical, the utilization of a &xsscanner brings a new host of
issues to the planning of the fieldwork. Preferablgite visit before scanning helps to
alleviate field contingencies and improve projembrdination. During the site visit, the
heritage professional has to consider alternatioekwchedules in case of time and
access restrictions. For instance, if the site & heavy traffic or tourist area, scanning
in the night hours may be a good solution.

The laser scanner cannot record elements thabamiged by adjacent features,
or vegetatiorn®® In particular, work settings such as cramped ugrdend burial

chambers, or physically inaccessible cliffs, theuse position for the scanner footing

*%8«producing HABS/HAER/HALS Measured Drawings frorader Scans: The Pros and Cons of Using
Laser Scanning for Heritage Documentation,” HegtBgpcumentation Programs, accessed July, 06, 2011,
http://www.nps.gov/hdp/standards/laser.htm.
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might be possible from only few locations. In aduhtto this, the scanner does not
collect any data beyond its range such as thedopadersides of structures. In the site
visit, the documenter has to determine all thesaas. If possible, the team has to
remove the vegetation before scanning. If notdi@umenter has to consider alternative
recording strategies such as photography, haneéguand photogrammetry to capture
the obstructed views. In some cases, the teamtdeme @an elevation mechanism to
capture areas that are inaccessible from the grdcumaien and Hughes asserts that
during the scanning campaign of Bluff Dale Bridgeluly 2003, they benefited
tremendously scanning from a lift-truck. Scannirgnf a position above the metal
structure eliminated moving the equipment on themoanents of the bridge that were
too hot to touch and any possible interaction \itisonous snake$?

The weather conditions also impose limitationslendcanning work. Extreme
weather conditions such as heavy rain, winds, amdidity preclude accurate scanned
data. For example, scanning in heavy rain cancefn@ laser beam and yield to
erroneous results. Moreover, the tool loses coimmeetith the computer or shuts itself
off after long operating hours in the hot and husaard

During the site visit, the documenter has to defignscan plan. The scan plan
involves determining the scanner positions andrmryag the layout of the targets on

the site to ensure adequate overlap of at leastéogets from each scan positifi.

%9 | ouden and Hughes, “Bridging the Gap: Using tH2 Baser Scanning in Historic-Building
Documentation,” 43.
*%bid., 39.



230

In order to cover the exterior of a rectangle soh@ story high vernacular
structure, four to eight scanner positions are s&ag. The scanner should be located
facing each elevation as well as around the comiettse structure. This way, when two
adjacent scans are being fused, the merge giveetita information of the architectural
details. To obtain an accuracy of 3-6 mm, the seashould be located 2m-100 away
from the structuré** However, if the house has additional architectfeatures such as
a porch, bay or wing, further scan positions aggired. In order to capture a detail,
scans positions the surface and diagonal to tHacaiare required. After the exterior
scans, the documenter can pursue with the intenes.

In order to record the Gothic Revival St. Andrewsu€h in Bryan, the CHC
team utilized a LMS-Z390i Riegl Scanner, which is@g-range terrestrial 3-D scanner
used to document buildings, sites and medium tgelabjects. Figure 14 illustrates the
3-D laser scanner that the CHC documentation tesed during the St. Andrews
Episcopal Church, Bryan, Texas in 2008. Before sitay) the team members
strategically positioned the targets on the siteating at least four targets from each
scan position. Targets constitute the referencetptd put each scan together. The
targets may also be surveyed with GPS to tie thee \déh real world coordinates.
During the scanning process, the user definesdde @rea, point spacing, and distance
to the object. When moving to the next scan, tle has to overlap 20 percent in each

scan to join the scans together. Each individuah snay hold up to one million data

1 Barber, Mills, and Heritag®-D Laser Scanning for Heritage: Advice and Guidatz Users on Laser
Scanning in Archaeology and Architectuve
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points. The number of points depends on the ppiatiag and the size of the scanned

data defined by the user

Fig. 14. The CHC documentation team used this a@d@rl scanner during the documentation of St.
Andrews Episcopal Church in Bryan, Texas in 20@&pyright: Center for Heritage Conservation)

%12 ouden and Hughes, “Bridging the Gap: Using tH2 Baser Scanning in Historic-Building
Documentation,” 39.
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One of the key factors in scanning is being awésehat point density
(sampling resolution) and measurement accuraa@qsired to generate the level of
‘deliverable’ the documenter requires in the proj@oint density describes the number
of laser points that hit the surface. In other vgoitlis the distance between neighboring
range measurement points. Resolution refers terttedlest possible distance between
points on the surface of the object being scannddsalimited by the accuracy of the
ranging device (the timing device), as well asabeuracy of the scanner angular-
measurement devicéS’Accuracy relates directly to the scanned objegital
qualities or reflectivity. Due to the refractiorfext of the laser beam traveling through
different media such as air and glass, high-glagsses excessively disperse the beam.
This deficiency becomes problematic when survetiiregglass or reflective metal
surfaces, it creates 'noise' in the scan or, iaxasch as the gilded torch on the Statue of
Liberty, no information at all could be collect®d.

Accuracy and resolution influence the quality af Htquired data. Using a point
density of less than the quoted measurement agcgeaerally will not provide useful
information. For example, sampling every 1mm whHenrheasurement accuracy is 5mm
IS not going to provide the information. When pm@pg a scanning survey, the
documenter should know the smallest-sized feahaerteeds to be detected. In a site
plan, the smallest feature could be the overalcstires in-situ. In a building survey,
architectural elements such as the masonry bniok$ shingles, and flooring could be

the smallest. In a detail scan, the wallpaper patie wooden carvings could be the

13 | ouden and Hughes, 39.
*bid., 39.
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smallest detected. Hence, the point density andracg may not be the same over the
entire survey, and the documenter should empldgreifit point densities in different
areas. Table 2 demonstrates suggested point dansitpneasurement accuracy for
different objects. It is a useful exercise to begia survey with a panoramic scan to

capture the overall site, and continue with buiigamd detail scarts®

Table 2. Suggested point densities (sampling restibns) for various features*®

Feature size Example feature Suggested point detysi
10000mm overall site 500mm

1000mm structure 50mm

100mm stone masonry 5mm

10mm archaeological findings 0.5mm

1mm weathered masonry 0.05mm

Furthermore, during scanning, if the documentetwag images of the historic
scene from each scanner position, these imagdsdtcpost-processing the scanned
data. The documenter can utilize the digital phi@phs to crosscheck the targets in the
scanned data while aligning the scans. Furtherntibeejocumenter can analyze distinct

architectural elements that need to be delineated the images.

The Translation of Scanned Data to Drawings
In heritage projects, the utilization of laser stamnhas substantially transformed

the process of the delineation of the measuredidgswFor example, in hand recording,

*1>Barber, Mills, and Heritag®-D Laser Scanning for Heritage: Advice and Guidatz Users on Laser
Scanning in Archaeology and Architectui®.
*1% Adapted from Ibid., 10.
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the location of the section that extensively corsviiye characteristics of the site is
predetermined prior to the fieldwork. Point measwats are taken accordingly on site.
In this process, team members constantly colleetsorements and produce sketches.
On the other hand, once the laser scanner capghed®eritage site, the scanned data has
millions of points. The user clips the 3-D pointatl to represent the desired 2-D view
such as the plan, section, or elevation, and theed¢or meticulously generates the
measured drawings.

After scanning, the documenter has to registemal@n of separate scans from
different scanner locations to acquire the full@@ge of the structure. Registration is
the fusion of several point-clouds in one coordérgtstem. The scanner software either
links the targets or matches coordinate pointeénsurface geometry to combine the
individual point-clouds. If the collected data need be referenced to a real world
coordinate system, then it will be necessary twigexternal survey measurements by
using a total station or GPS.

However, some inhomogeneities of accuracy residledmegistration phase.
During the registration, the operator works withtistical data, and accepts some
standard deviation value to mesh the scans. Sthgaration shows the amount of
dispersion from the average value. A low standandadion indicates that the data
points tend to be very close to the mean, wheriggisstandard deviation indicates that
the data points are spread out over a large raingaues. In scanning applications, the
standard deviation depends on the distance ofcdrengr to the measured surface.

However, the scan points for registration are tgibyonot distributed in the maximal
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measuring distance of scanner since that will nlh&estandard deviation too big. Not
integrating the distant measured points to theutation of standard deviation leads to
the decrease of the accuracy of the scan data.

Furthermore, each registration methodology alteesstandard deviation of the
scan data, which leads to a different 3D modebther words, the surveyor’s decision
of overlapping individual scans or using mutua&s in the scans alters the accuracy
of the model. In most cases, the operator hasdeph@ standard deviation value -- take
for example for a single measured distance starmdiarition is about 5Smm— which
does not meet the level of accuracy of a documientatroject. Thus, the documenter
has to monitor how closely the scan data represkatseal world measurements.
Therefore, the surveyor generally combines differenording methodologies to cross-
check the accuracy of the scan data, and fill #te doids.

The product of the registration process is one@®MDt-cloud that includes all
the individual scans. This final point-cloud refmets a measurable representation of the
scanned object, structure, or site. Figure 15tites the point-cloud for St. Andrews
Episcopal Church in Bryan, Texas. Most scannerprreded with standard software

for registration, visualization, treatment, and mpatation of the data.
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These software programs display the x, y, z coatdmof surface points already
scanned and represent them according to the ityeafdhe return of the laser beam. A
variety of software such as RISCAN PRO, Cyclone, Baindrop Geomagic allow the
user to put the scans together, view the pointelperform many modeling and
management operations on the scanned pointsc@mvert points to surfaces, take
measurements and create dimension lines), or etpo@oints to other formats.

After registering the scans, the user only hadipoappropriate views from the 3-
D point-cloud and work on these pieces. Rather éxaruding standard forms or joining
end shapes, researchers often use AutoCAD (or dthéiing software) to trace each
element of the structure on the point-cloud. Thgomehallenge of any documentation
project lies in the translation of the 3-D pointwatl to 2-D measured drawings. The
labor cost of translating the data into drawingstik significantly higher than the actual

cost of scanning'’

*17 Louden and Hughes, “Bridging the Gap: Using tH2 Baser Scanning in Historic-Building
Documentation,” 39.



Fig. 15. The above left image demonstrates theathleok of the structure in 3-D point-cloud. Thieoae right image shows the interior space. As the
image demonstrates, scanned data consists of msilibdata points. The below left image is a goah®le of how point-cloud can be sliced to
produce plan representation. The image shows #remetric cut. The below right image shows theisadilices to determine the vertical
measurements of the cross-sections. (CopyrightteCéaor Heritage Conservation.)

LEC
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The final 2-D products continue to be quite subyecbecause they must still be
interpreted by the delineator, who selects a gafymwints to draw from the millions of
points in the scan. In addition to the fact tharstwed data provides a highly accurate
model of the structure, there may be data voideermpoint-cloud due to physical
obstacles in the field. These obstacles includekthegetation or other structures
blocking the view of the scanner. In any case gdideneator still processes the scanned
data, and makes the final decisions about whataw tdased on information from
photographs and the other survey data in the fielgure 16 shows the final 2-D
drawing of the St. Andrews Episcopal Church in Bry&exas. It took nearly two years
to finish the entire HABS drawing set. This drawings completed in 2010 with the rest
of the set.

Scanner use for large-scale measuring projectproaed to be necessary in the
guest for reduced cost, increased safety, and acgum fieldwork. For a simple cost
comparison, a typical HABS summer team spendstfosix weeks gathering field
measurements by hand survey. However, a largeibgit@ complex of buildings can be
scanned in four to six days. A two-person fieldrcoan capture up to 500 points per
day surveying with a total station or other elegsitalistance-measurement (EDM)
equipment. On the other hand, the documenter camdeip to 1 million data points in
minutes. Yet, the drawing time remains approxinya¢ejuivalent to production time for

data gathered by either of these methdils.

*18 | ouden and Hughes, “Bridging the Gap: Using tH2 Baser Scanning in Historic-Building
Documentation,” 38.
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Managing and storing digital data is a challenggsgie in laser scanning.
Scanner survey generates data at a number of stageder to be able to reprocess data
later, the documenter should ensure that the nppsbariate data is available. Table 3

illustrates the stages of data process.

Table 3.Types of data deriving from laser scannirij®

Raw Observations (as collected by the scanner)

Raw XYZ (As determined by the scanner)

Aligned XYZ (Determined by processing software/[ss)

Processed model (As chosen by the user)

Raw observations are not universally available, dgatd formats differ between
manufacturers. However, raw XYZ data can be trassgdor reprocessing scanned data
in any time in the future such as re-alignmentef$cans, or re-modeling. However, in
order to ensure that scanned data can be used fattive, Barber et al. suggests that the
proprietary observations should also be maintawi¢hdl the digital data. These can be
field notes, sketches, and diagrams generated@ritse raw and processed data, and a

working digital copy of the deliverablé&’

Thoughts on the Technology and HABS Documentation iBcourse
Heidegger discusses technology as a revealing pmeman that unfolds and

arranges the world. In this context, any recordeahnology transforms the

*1% The diagram is acquired from Barber, Mills, anditége,3-D Laser Scanning for Heritage: Advice
and Guidance to Users on Laser Scanning in Arctapgoand Architecturel5.
520 [|ai

Ibid., 15.
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documentation work by dictating its own principbesd procedures to the project. For
example, the utilization of the laser scanner hdssputably accelerated and facilitated
the collection of data in the field. However, treewf laser scanner directly alters the
form of information, how it is collected and undersd. The different form and
arrangement of the scanned data from hand recorslicrgating a need for a new type
of expertise among heritage professionals who rem& & host of new kinds of decisions
when planning and implementing a cultural heritaggect. The logistical challenges of
the transportation of the scanning equipment tdigié, the utilization of the scanner
while controlling the field contingencies, the dgons of how to translate the scanned
data into project products are just few of the éssthat the heritage professionals have
begun to address in the heritage projects.

Hand recording consists of intense manual work. dd®menter produces
proportional field sketches that resemble the &echire. Then he develops strategies
how to collect measurements accordingly. For ircgaim order to measure a door
detail, the documenter most likely will use a tapgasure, hold it against each feature
on the surface, and write down the measuremenésgraph paper. The surveyor will
utilize a right-angle square or survey diagonal sneaments to ensure accuracy at right
angles, a molding comb or profile gauge to recoaidmgs of the doorframes, and a
plumb bob or level to check verticality. Howevaer,arder to obtain measurements from
challenging surfaces such as a roof, one has twidemfurther field contingencies. In
this case, he has to climb to the roof to obtagrtbcessary measurements. If climbing is

not possible, he can use photographs to detedatpaints and some proportions. If the
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elements of the roof structure are exposed in e then the surveyor can coordinate
these interior measurements to the exterior raokdsions.

On the other hand, when the documenter utilizeserlscanner in the field,
rather than developing strategies to create fietes) he strategically determines the
system parameters in the scan plan. The surveyitigus the scanner and
accompanying targets in the site, actuates the deimsity and accuracy to meet the
project requirements. In order to ensure the quafidata, prior to scanning, he has to
determine any obstructed views or existing highsglsurfaces. In this context, if
necessary, he can employ additional recording t@olres to fill the gaps in the
scanned data.

Without a doubt, laser scanning has revolutionizextage documentation.
Heritage professionals can now comfortably scaroatrall types of surfaces that were
not available with hand recording. McLuhan discegbat technology introduces new
scale, pace or pattern into the human aff&iricLuhan’s account of technology
overlaps with the expansion of heritage documestatiith scanning. First, with the
utilization of laser scanner, all types of surfafresn artifacts, to single structures and
historic landscapes can be measured, and accasedriformation is provided with
increased accuracy and safety. Second, laser tlegje® have changed the pace of
recording. Scanning technologies have allowed gréaances in obtaining
measurements and producing highly accurate repedssrs in real time. Scanning

survey reduced the weeks-long hand recording cajngaia couple of day’s labor.

2! McLuhan,Understanding Media: The Extensions of Ma4.
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In this context, Schara discusses that “new tedugie$ have certainly changed
the ability of [HABS] to undertake big documentatiprojects.”?* In projects such as
the HABS documentation of the Milwaukee Soldiersréo the vast scale of the
complex necessitated laser scanning that involeddating data automatically. In these
types of projects, traditional means of data gatigetequires an extended fieldwork,
which is not feasible within the limited projectdget.

For Heidegger the threat of technology lies intthesformation of the human
being, by which human actions and aspirationsanddmentally distorted. Technology
enters the inmost recesses of being a human amfdrens the way humans know,
perceive, and wilt?® Along this same line, McLuhan discusses that #reger of
technological mechanization resides in the tramsé&bion of its members into
resourceful machines without the ability to thiikIn this context, the drive for the
mastery of the laser scanner in heritage documentamerges from the desire of a
more efficient, more accurate, safer, and a chedparmentation project. However,
following Heidegger’s warning, analyzing how thdensive push of laser scanning
alters the documenter’s understanding and aspisatb cultural heritage is worth
mentioning.

Whitacre asserts that once the documenter sitem 6f the building, studies,

measures and draws, he develops a personal relaifonith the historic structurd®

22 gchara|nterview

3 Michael H. Heim, “Heidegger and Mcluhan: The Conepwas Component,” iRhilosophy of
Technology: The Technological Condition: An Antlgylieed. Robert C. Scharff and Val Dusek (Malden,
MA: Blackwell Publishers, 2003), 542.

%24 _ewis, “Children of the Mechanical Bride, AdditiahAbstractions of Human Stereotypes,” 213.

°% Whitacre Interview
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He would internalize the details as he compilesitbhegether in the sketches and then in
the measured drawings. Given this, previous HABSegt participant, Brinkman
defines hand survey as an “impression” that theid@mnter is “getting a sense of place.”
%26 Being at the historic setting and drawing the Bssestitutes an impression that gets
the documenter to the essence of cultural herifBlge. documenter “almost re-lives of
the experience of a person who originally assemtiledstructure.®®” Cowan, also a
previous HABS project participant, stated thatdbeumenter is at the point where the
craftsman hammered the last nail of the strucidoeumentation becomes an intense
thought process where the delineator re-constthetsistoric scene on the papét.

However, laser scanner provides a detachment aodtare of un-involvement
with the surface to be recorded. After the documeatganizes the scan plan in
accordance with the project requirements, he careguhe entire site a couple of
hundred meters away from the surface. Accordingcbuhan, the physical separation
of the user from the operation possesses signtfadvantages, because now humans
can carry out the most dangerous operations witheimg physically involved?® In this
context, scanning has expanded the ability to tesettings with possible field hazards.
The increased safety on site also lowers the figkjary and makes the scanner use an
appealing test case for heritage projects.

On the other hand, the detachment from the hisgoniface reduces

documenter’s direct engagement with the heritagenge The automated data collection

526 Brinkman, Interview

%27 Cowan,Interview

528 |bid.

2 McLuhan,Understanding Media: The Extensions of Maf.
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eliminates the process of producing field notewel$ as the use of sketching and hand
measuring techniques. Warden and Woodcock warmthid¢ adopting automating
documentation technologies often preferred in tioéggsional world, “it risks alienating
students from both the material cultural fabric #melabstract thinking so important to
its creation it.>*

Yet, the scanned data inherently contains detailatkrial, ornamental,
structural, and weathering information that carbetncluded in a sketch without great
effort. In some cases, the information is so inéethgit it cannot be included in a sketch
without any abstraction or reduction of the detdilence, because of systematic
scanning the documenter can acquire building infdion with minimal time on-site and
then extract this information from the point-cldater in more controlled conditions.
Lavoie discusses that laser scanner is an impartargervation tool because “[the
documenter] can scan the building and see evelly taack, deflection, detection and
monitor.” >** However, she added, “the need for more intensardentation in the area
of conservation is not [HABS] call.”

The tangible and intangible qualities between haadrding and scanner survey,
can be explained by Ihde’s amplification/reductstructure of technology. As noted in
the previous chapter, Ihde discusses that meditdizignology amplifies certain aspects

of the object, while reduces the rest of the fesgur

*3%\Warden and Woodcock, “Historic Documentation: Adébof Project Based Learning for
Architectural Education,” 113.
%31 Lavoie, Interview
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In hand recording, the documenter intentionallgests patterns that define the
architecture and collects the field measuremerdsrdingly. Hence, these field notes
culminate in 2-D drawings which amplify certain asts of the structure. However, this
attitude reduces the accuracy of the documentatiopect since no data is being
collected from the rest of the building. In othewrds, the final drawings do not include
all physical qualities of the historic structurewrfhermore, the documenter is physically
separated from the part of the structure that ma das acquired.

The use of laser scanner provides the documenrdgp siccuracy and precision,
and allows him to gather information quickly. Howeeyvduring the registration process,
the documenter primarily works with statisticalalahd accepts a standard deviation
value to combine the scans. However, each modegadtration alters the standard
deviation of the point cloud which culminates imadel with a different level of
accuracy. In some cases, the standard deviatiake-for example for a single measured
distance standard deviation is about 5mm-- doesneet the accuracy requirements of
the documentation project. In order to provide higitccurate drawings, the documenter
has to consider how close the scan data reprethenéstual measurements. In most
cases, the surveyor uses a combination of recordethodologies to cross-check the
accuracy of the scan data.

The scanning application also dilutes the empirteervations of the surveyor.
The documenter began to experience the histotimgehrough the scanned data. In

other words, as McLuhan poses, the scanned dateriescan anti-environmerit: The

%32 Zingrone, “Virtuality and Mcluhan's “World as Aform,” 45.
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anti-environment of scanning introduces a new Sktrguage that puts documenter’s
senses together in a virtual arrangement of sackinfluences surveyor’s perceptual
approach to the heritage asset.

Any technology gives only a mono-dimension of thgot. Hence, in most
heritage projects, the utilization of a host ofrsgag technologies has already become a
necessity. For example, the advantage of timeigiiflscanners is that they are capable
of operating over very long distances, such asuplecof kilometers. These scanners are
thus suitable for scanning large structures likdédings or geographic features.
Conversely, the disadvantage of time-of-flight rtfigders is their accuracy. Due to the
high speed of light, timing the round-trip timedi$ficult and the accuracy of the
distance measurement is relatively low, in millieret However, the triangulation range
finders are exactly the opposite. They have adichiange of some meters, but their
accuracy is relatively high. The accuracy of triaglagion for range finders is tens of
micrometers.

Furthermore, time-of-flight scanners accuracy carolst when the laser beam
hits the edge of an object. The coordinate reldbviae scanners position for a point that
has hit the edge of an object will be calculateskldeon an average and therefore will
put the point in the wrong place. For that reasen, different sets of location
information for one laser pulse are sent back éosttanner that creates noise in the
scanned data. When using a high-resolution scamabject the chances of the beam
hitting an edge are increased and the resultirg gt show noise just behind the edges

of the object. Scanners with a smaller beam widthh&lp to solve this problem but
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will be limited by range, as the beam width wiltrease over distance. In this case, a
third technology such as a total station or pha@ognetry can be used to determine the
exact measurement of the edge.

McLuhan poses that technologies create their owrdwd demand>® Nobody
wants a cell phone until there are cell phoneserAltively, nobody wants to watch a
movie if there are no movies. McLuhan’s statemsmvident in the heritage-recording
field. The use of technologies has not always lwedarly or rational but often guided
by market demands rather than scientific justifaratAs cultural heritage professionals
import scanning technologies extensively from ottieciplines in the last decade, this
situation triggers a bigger demand for these teldgies in the sector. Now, it is
desirable to use a laser scanning in every culheatage project regardless of the
context and resources of the work. Louden and Hugreen that although scanning
technology can be an invaluable tool for certaimgmts for recording complex and often
inaccessible structures with an automated survey@vice, laser scanning is not a
panacea or a quick fix for all documentation ne&ds.

Ihde describes technological media as extensiohsmifns. He exemplifies
these extensions as embodiment relations in whigmachine is being taken into self-
experiencing, and/or hermeneutic relations wheeganihchine becomes the other. Take
for example, how the documenter uses the 3-D Bsminer to obtain measurements

from physically inaccessible locations. The survedmes not actually climb to the

33 McLuhan,Understanding Media: The Extensions of M@a.
%34 Louden and Hughes, “Bridging the Gap: Using tH2 Baser Scanning in Historic-Building
Documentation,” 45.
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structure to collect physical data. He developgnalsotic relationship with the scanner,
because he trusts the scanner’s readings of theumemaents. Hence, the tool becomes
an embodied extension of the documenter. On ther didind, how he interacts with the
scanner exemplifies the hermeneutic relations thighdevice. As the documenter uses
the scanner, he establishes a readable conversatioeen her and the machine. As he
operates the scanner software, the software posasmand, which appears on the
screen telling her what to do. Here the machineimes the other where he establishes
an explicit conversation between her and the coerpithin the experience of a
machine. In both embodiment and hermeneutic relgfithe documenter’s experience
with the machines is distinct. In the embodimefdtrens, he embodies a dimension of
herself through the machine and in the hermeneeiations, he is confronted and being
involved with the machine.

Ihde discusses that human’s experience with thédvi®in some ways
transformed through the use of media. Ihde’s dsiounsis reflected on the act of
drawing which is stemming from layers of interpteta. The interpretation begins in the
field during data collecting and continues in tlediteation process. If the recording
method is hand measuring, then the documentes staetrpreting in the field by
collecting the measurements manually. Each recqoded is a result of the
documenter’s interpretation of the cultural askat tulminates in plans, sections, and
elevations. Each drawing is a manifestation ofdbeumenter’s approach of heritage
documentation as well as individual drafting skilfshe recording method is a digital

tool such as 3-D laser scanner, then the intetjpwataf the documenter begins in the
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field through selection of point spacing, positafrthe scanner, the targets in the field,
and continues with the registration process. E&emge in the system parameters ends
up in a different point-cloud with different accayaand resolution. The interpretation of
the documenter continues while translating thetetlusf points to 2-D drawings. It is the
documenter who consciously selects parts of thetfmboud as meaningful elements of
the final drawing. Then the delineator traces treegetermined slices to produce the

drawings.

Conclusion

Cultural heritage acts as a fragment of informatlwaving a special place in time
and space as a survivor of the past. The procedsooimentation represents a social
desire to give a clear statement of the signifieamfccultural heritage. In terms of
documentation, deciding what to document and whtato involves an active process
of value and meaning that is assigned to the lygriggset. The curatorial selection of
what is significant to document, what should beesthered and forgotten, what
categories of meaning are given and how the delblercan be used signify the cultural
asset. In this context, hand survey techniquesefisas scanning technologies act
entirely in service of the heritage asset. Botatsgfies merge in the operational scheme
of a documentation project, as well as meaningutitical heritage.

Technological instrumentation provides the heritagdessionals with sharp
accuracy and precision and allows them to gatHerrmation quickly. Yet, every

instrument also filters data. Then, how the redearcan be sure about the type and
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guality of the information being received if thet@already was reduced? Only by
knowing about what is reduced, and not just abdwdtws amplified, better enables us to
develop the counter-measures necessary to overtmse inclinations>°

The quality of the deliverables depends on the Kedge and experience of the
documenter. Without a skilled person, the lasenseais just another technological tool
that collects mathematical data. By the same tatkenprocess of hand surveying
culminates in a compilation of dimensions that wiclo# useless if the documenter does
not know how to use them. It should not be forgotteat heritage professionals are the
specialists who seek the answers in heritage doctatien inquiries not the

technologies themselves.

%3 Canizaro, “Drawing Place: An Inquiry into the Rédaship between Architectural Design Media and
the Conceptualization of Place,” 126.
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CHAPTER VIII

CONCLUSION

This chapter constitutes the major contributiothid study. It is the presentation
of the issues that found in the literature review the analysis of the documentation
projects, participant observation, and in-deptemviews. The previous chapters
provided the understanding of the HABS culture @fudnentation, the role of drawing
in heritage documentation, and the effects of tetdgical mediation in the projects. Of
interest were the specific patterns of the docuerémaccess to the historic environment

through the act of drawing and the use of technekg

Drawing

Chapter V presented a discussion of the act of idggwhich constitutes a basic
form of human expression. In the architecturalmeahis unique representation has
evolved to meet current drawing conventions antdigactural culture. In ancient times,
architects created construction-embedded drawindsrescribed the architectural
details directly onto the surface of structure. ldger, when intense mathematical
thinking was introduced during the Renaissancéyigactural drawings evolved into a
two dimensional projection of plans, sections, alebation. The 18th century saw a
profound shift from a Renaissance world driven bgtmreligion, and ritual to a world
ruled by modern science, which acquired knowletigeugh scientific and mathematical

precision and culminated in the implementationhef $cientific method to the processes
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of architectural culturé* Drawings became a tool of visually accurate démicand
less a tool of artistic expressidt.Hence, drawings unfolded as a form of algebraic
analysis with a definition of structures in spacdine with X, Y, Z axes.

In contemporary practice, architects still use scdptive set of projections.
However, when computational mediums were introduodte practice in the 20th
century, the act of drawing evolved into a formpadcessing information. Users can
enter data through a variety of means and visu#tie@lrawings with a host of software.
Recently, the utilization of 3-D mediums createdtaer pattern in architectural
practice; professionals can now evaluate the mefumsegrating 3-D digital
representations into drawing conventions.

During the course of the development of drawinghoéologies, the urge to
reflect on the surroundings has remained constamtexample, many Renaissance
authors gave particular attention to the produatibdrawings of antiquities. Through
these drawings, they explored questions relateitability and the need for regular
maintenance, as well analyzing the causes of &adnd the repair of structural defects.
A link was thus maintained with the past and a lveas® provided for the development
of a new attitude and respect for ancient build&Similarly, in the 18th century the
Beaux-Arts Academy included a well-organized cuduen based on the process of
producing measured drawings of classical precedensslearning todf® The students

at the Academy documented their surroundings wigasured drawings to acquire

3¢ Canizaro, 84.

%7 bid., 85.

%38 jokilehto,A History of Architectural Conservatio@6.

%39 Canizaro, “Drawing Place: An Inquiry into the Rédaship between Architectural Design Media and
the Conceptualization of Place,” 82.
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design, material, and structural sensibilities.diavasserted that the HABS culture of
documentation is the continuation of the Beaux-Amslition>*° Early HABS
administrators touted the benefits of the programascational work to the architects
and draftsmen they employed. As stated in 1937:

This [benefit] is not only in [gaining] knowledgé the early structures

themselves and of their architectural details,dts in [their] draftsmanship and

an improved ability in designing both in the Colrstyles and others because of

a closer knowledge of the functions of the diffénearts of the building and a

sense of proportion which the early architecturéhe country possessed to a

remarkable degree, and which is brought home tdie¢tteworkers through the

measurements and drawings which they ntake.

Even though the HABS drawing philosophy has bestasued since the
inception of the program, the drawing styles havanged due to current drawing
conventions and technological applications. Fotaimse, the Beaux-Arts drafting
technique and presentation was reflected in HABSvirgs with copious details, notes,
and recessive dimensioning that filled much ofgheet. After WWII, a more modernist
approach influenced HABS drawings. The Beaux-Agkef drawings was replaced
with sheets devoid of the clutter of notes, dimensj and details. These salon drawings
had a more pristine approach that emphasized ¢vatedns and plans rather than
details®*? In addition, HABS teams began to use photogramymetproduce drawings.

The images made on stereo-pairs were convertecttoate scale drawings with the

kind of plotting equipment used to produce contmaps. Due to the complexities of

40| avoie, Interview

**1 Memo (author unknown), Historic American Buildingarvey, “Need for the Program,” 14 August
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255

using ink as a drafting tool, HABS teams also bagsing the Cronaflex method. A
pencil drawing on paper was photographed to produnegative and then a positive

film, which had the appearance of an ink drawimgthle 1980s, computers began to
influence how drawings were produced and delineated electronic CADD files

started to replace hand-drafted drawings. Withugeeof photogrammetry and CADD,
the documenters could store each point in two r@etdimensions in the computét.
Komas defines this drawing style (from the 1980thtopresent) as mixed because it is a
result of blending previous styles with the uséeghnological advances. Recently, the
intense use of 3-D technologies has HABS profesdsoexperimenting with new ways

to produce drawings.

HABS drawings are used for multiple purposes: psrananent record of the
historic structure, an educating tool for studemtd young architects, an infrastructure
for preservation work, a means to cultivate pubili@areness of cultural heritage, and as
part of scholarly work. In regards to the effectiges of HABS products in all these
uses, some respondents felt that 2-D drawings gecilimitless vantag&’, while
others preferred 3-D digital mea{s However, the heart of these discussions revealed
that it is very hard to determine a certain typ@mduct as a panacea fix for all the
prolific uses of HABS drawings. Both methodolog{2sD drawings and 3-D digital
products) have benefits and drawbacks with regacgitain uses. For example, the

interviewees indicated that the digital drawings ot reliable for archival purposes due

43 Cliver et al., 34.
44 Edgington,Interview Lavoie,Interview Lockett,Interview Schara)nterviewWhitacre,Interview
45 ockett, Interview Lee, Interview
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to unsolved issues of digital data preservation.nvest of the respondents concurred
that once these issues resolved and the Libra@oafiress begins to accept digital
format, the concentration of digital drawings viiltrease*®

Drawing is prized for mediation that allows relialaind real contact with the
existing context of a structure. The respondergerésd that immersion in the historic
setting of a structure and producing drawings teat¢he documenter skills that are
unmatched by the structured drawings produced @athputers. Most respondents also
agreed that the knowledge of architecture, strectamd construction gained from
involvement in the drawing process is a huge berEfie hands-on aspect of producing
drawings involves the engagement of the body arall dfie senses. It both forces and
allows the documenter to understand the realigrofitecture.

The interviewees said that the act of drawing eemlly beneficial for student
architects*’ Issues that do not come up in the classroom arighe documentation
site. Drawing the historic context allows the studdo see structure, detailing, design
issues, and construction strategy in the handdronsphere. Cowan stated that in
architecture schools, most of the architecturadsga are about architectural sculpture, 3-
D design, spaces, and form. The other classedarg technical information regarding
structural and mechanical calculations to sustauctires. For this reason, drawing
historic structures fills the gap between abstaact scientific quantification of

architectural design*®

546 | ee, Interview; Rosenthallnterview Valenzuelalnterview
47 Brinkman,Interview, Cowan,Interview Lavoie,Interview, Scharalnterview
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The respondents argued that the digitization ofrenments alters the
documenter’s experiencé&’ Using CADD to produce a measured drawing consstat
very straightforward example. The ‘copy’ buttonGADD allows the delineator to draw
similar lines with a keystoke. With this buttonettielineator can copy hundreds of lines
anywhere on the drawing. Without a doubt, it ieayypowerful tool of the digital realm,
yet what does it say about the essence of theibgi#ds it simply a series of lines or a
set of commands? Such digital drafting has thels@ftect of altering the subject. An
existing built environment becomes something tlaatloe infinitely morphed in any
shape. Hence, in this case the reality or entityhefartifact can be easily lost though
these digital means.

During the interview discussion, 3-D laser scaniegame an undercurrent
theme. The ability to acquire a point-cloud in sackhort time and to use this singular
source for a vast multitude of purposes has salithe use of scanning technologies in
the process of documentatidfl.A 2-D drawing gives a limited view of the struaur
hence, the drafter has to compile more vantages (gkections, elevations, and details)
to reveal the complete sense of the building. Hawnea 3-D surrogate provides an
infinite number of vantages, unlike diagrammatid 2rawings. The user can clip any
view from the point-cloud (countless plans, sedjand elevation details) and work on
those pieces exclusively. Furthermore, the delorezdn use the interactive 3-D
representation to demonstrate aspects that areuttiffo show in 2-D drawings, such as

any important movement.

59 avoie, Interview Scharalnterview
%50 Browne, Interview Lee,Interview Lockett,Interview Scharalnterview, Smith,Interview.
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The respondents also discussed the productiorDofiZawings from scanned
data, which is difficult to negotiaf®’ Due to the documenter’s unfamiliarity with the
software, which is different from any other digitakdia, producing drawings becomes
problematic. The process requires too much protacdluses up the same amount of
time needed to make drawings as any other med&au$ér has to gain the skills to use
the software properly, as well as the skills neddedonventional drawing. The level of
detail and quality of the drawing still dependstloa expertise of the drafter.

The interviewees addressed HABS drawings as anriaiganeans to promote
cultural heritagé€>? The federal government's effort to produce drawingltivates
recognition of the value of historic structures agdéocal communities. In many cases,
this interest culminates in the protection of tietdric structure. Furthermore, the
drawings themselves become mediators to be ussdhgites, pamphlets, flyers, books,
and journals to distribute heritage information.

Considering the vast multitude of stakeholders réaelability of the drawings
constitutes a fundamental issue. Some respondssestad that 2-D drawings are more
coherent to a wider audient®.Because the documenter has already elicited the
significance of the structure on the drawings,diagrammatic abstraction keeps the
viewer focused on the important assets of the stre2>* In addition, it is challenging to

a nonprofessional to observe the cultural valudsesitied in a 3-D digital model unless

51| avoie, Interview Scharalnterview
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he knows where to concentrate. The situation besanwe challenging if the person
has little or no any experience with computers.

On the other hand, the proponents of 3-D digitaflimargued that 2-D drawings
provide the viewer with an impossible vantage &l tée. The 2-D drawings are
difficult to engage experientially. They might biéfidult for the user to read unless he
has special trainint° The viewer has to combine the set of 2-D drawindsis mind to
get the grasp of the structure. For example, ptawithgs provide an idea of the site,
directions, and locations. The plans present gfattof the buildings, as well as the
circulation and functional relationships withintausture. Section drawings give the
scale and the relationship between the spacestfidtwor. These kinds of drawings also
provide information about human scale versus thieling, as well as exterior versus
interior. Elevation drawings exhibit exterior désaof the structure. They also provide
the scale and relationships between details.

The proponents of the 3-D means stated that tiveevief the digital model sees
a plastic form of space rather than a two-dimeraidrawing. Through digital means,
the viewer can observe the whole building and @mirent in its context. The digital
mediums allow the viewer to experience a three-dsial architectural space, but
require little or no interpretation on the partloé observer. Consequently, the viewer
does not have to convert two-dimensional drawings & three-dimensional figure in

his or her mind.

> Edgington Interview Lee,Interview
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Drawing constitutes so much of the architecturétuce that it would be rare to
see any documentation practice where the mediutnagfing is absent. Yet, the future
of drawing is linked to substantial use of digitadia, in particular 3-D applications.
The preservation practice has already embracedtlerdigital means. At present, the
professional’s major concern is how to use scamlata effectively in a documentation
project. This is why the interviewees indicated leed to refine the scanned data, so
that the documenter can record the same levetehsity and details that HABS
drawings have.

The current concerns regarding the transition betmzD drawings to 3-D data
points to the actual predicament facing the prodesd he dilemma lies in the question
of what will happen if the act of drawing is totaibandoned in the documentation
process. Obviously, the benefits of developingmatie access to the historic setting will
escape the documenter. He will be physically sépdrfaom the historic structure, as
well as the concepts, relations, and values that gaverned architecture.

Drawing is a thinking tool. Architects externalitheir ideas in the form of a
drawing. They develop their ideas through an irggmecess of analysis, exploration,
discovery and verification on paper. Clearly, i thct of drawing is abandoned in
heritage documentation, the documenter will be igedrof the continuous mental
process orchestrated by his hands, eyes, and Bifenability to maintain manifold
interpretive dimensions in manually performed iletetiual work will be lost.

If the act of drawing is a tool of disclosure, freduct is grounded on both the

process of making the drawing and the processeshgehe drawing. These interrelated
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processes inform each other in order to build upmehension of what is seen and
drawn>*® Thus, the viewer of the drawings will be depriviédhe cognitive experience
that helps him acquire the essence of culturatdgei The details in a measured
drawing serve as instruments for the realizatiothefsignificance of the structure.
Therefore, the viewer’s perception will be obscupgdhe absence of carefully

delineated details of the architecture.

Technology

During the course of study, personal strategiegviarind in which the
documenters felt digital technologies enhanced tdality to document. Most
respondents spoke directly to the performanceabirtelogies. All the interviewees
concurred that digital applications should be irgétp the documentation projects.
Lockett summarized the situation, stating, “Digitadls have a home in historic
preservation>’

During these discussions, most of the respondemsidered laser scanners to be
very important tools. Furthermore, Browne assettti@tl laser scanning has already
changed the culture of working at architectural angineering firms>® The architects,
surveyors, engineers, and service providers now kaiearn how to collaborate
through the scanned data. Browne felt the advastafjiaser scanning have created

such a demand in the industry that the marketshitirtly be looking for students with

% Judith Mottram, “Marks in Space,” From Models to Drawings: Imagination and Represéntain
Architectureed. Marco Frascari, Jonathan Hale, and Bradlek&jygt ondon , New York: Routledge,
2007), 196.
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scanning experience in addition to surveying andOAnowledge’® Some
respondents agreed that the laser scanner isreptacement for other data recording
methods, just another tool that brings a diffeprspective to documentatia?f.
However, the discussions indicated a future shéyetie principles of 3-D data. Lee
asserted,
[Heritage professionals] never know what new t@oésgoing to come up.
Whether it is a laser scanner or photogrammethink the essence of both of
these tools is point-cloud... | think point-cloud labntinue for a very long time
since it can define surfaces in 3-D space. OuravsrB-D... | would say that the

cameras will produce point-clouds. It does not eratthich tool is going to

collect, but point-cloud as a data type will stay & while. It is so simplistic.

[With the point-clouds] you get coordinates, yot igembers.. %

The interviewees’ perception of documentation tedbgies diverges based on
the magnitude of the use of these technologiesariuture. Two major categories were
observed. On one hand, some patrticipants suppommalete shift to digital means, and
anticipate technologies are the key to a rich &ifor documentatiort?

Other respondents still have strong opinions raggrthe value of digital
technologies, but they also support the merit afvthg a pencil at hand and the
confidence in how to use i£*®In this context, the knowledge of how to undertake
effective documentation project constitutes a mpgot of the practice. Cowan stated
that in most documentation projects there are tiorgingencies as well as limited

resources to invest on innovative technologieshése cases, it is the documenter who

5% Browne, Interview

%0 hid, Lockett,Interview
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*3Warden and Woodcock, “Historic Documentation: Adébof Project Based Learning for
Architectural Education,” 118.
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has to come up with unique documentation strateges‘knock it out in a day.”
Generally, the documenter has to obtain all thicatifield data with the tools available
and translate this information into deliverabi&s.

In terms of the structure of the use of digitahtealogies, the interviewees’
responses were mixed. Some had an economic modehd) while others preferred
and academic model. Lavoie stated that with a éichiiudget, it is hard to experiment
with new technologie¥’® In documentation practice, these types of exparimare not
always possible, considering the high cost, limliedget, and time that is required to
implement new technologié?® Rosenthal simply said, “The cost of playing thengds
too expensive.?®” Generally, heritage professionals can only affofdw advanced
technologies, and they have to employ the sams todiybrid project requirements in
order to maintain economic feasibility within thenactices. Hence, while the
commercial sector prefers not to undertake workgpans long periods, universities
such as Texas A&M University have excelled in ldagn documentation projects
because research constitutes a strong componsatinprojects. The academic base
supports the emergence, development, and invastigait different technologies.
Within this context, researchers can experimertt wie most advanced technologies to

test the capacity, feasibility, and accuracy ofriee technologies. For example,

54 Cowan,Interview
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Whitacre commented, “[NPS] does not have thoselihies in house so we work with
universities that have those capabilitie®”

The respondents pointed out that one of the magsitsnof heritage
documentation is engagement with cultural herithg®oie stressed that the challenge
of technological mediation lies in maintaining thecumenter’s involvement with the
historic fabric. She warned,

As we go into the digital age, the stress and iséedld be about getting

engaged with the building. 1 think, [technologylaigiood tool and has values, but

we spend less time in the field and more time @ndffice.>®®

The interviewees felt that producing sketches efdtnucture mediates
documenter’s experience. Hence, Warden and Woodtoegsed the significance of
sketching during documentation:

Sketching requires time, judgment, and interpretati he sketch rarely emerges

perfectly but is massaged and reworked many timils,success measured

against the norm of the building. That norm is alstual in nature, because a

true elevation experience is impossible. The persaking the sketch must

constantly reconcile abstract differences betwherbtiilding and the sketch and
this process forces the sketcher to engage thdibgithrough questions
pertaining to dimension, proportion, and sci®.

Brinkman asserted that the documentation teammase‘on the ground
engagement” with the historic setting than the llaslaabitants do>’* In some cases,

such as the Pueblitos of Dinetah, in Rio Arriba @iguNew Mexico, the actual site is so

remote that local people cannot even visit it. Thaye a vague idea about the condition

%88 \Whitacre,Interview
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of the site. Consequently, the documentation te@ssghe community an actual link
with the reality of place. Brinkman felt this typésituation culminates in intense
communication between the team and the local popwdaout heritage documentation.

Throughout the interviews, most of the responddistsussed the value of digital
3-D surrogates for creating a simulated experieftke historic setting. For people
who have not been at the site or who are not ptanta go, “walking through the site,
and flying around the world” opens new perspectieesultural heritagé’?

Furthermore, the interviewees praised the educatiamd research value of the digital
copies. The physical properties of a site precthdehistoric structure from being
exhibited in a museum or studied in a classrooimgen its existing scale. However,
the digital version can be put to myriad uses imuseum, classroom, or laboratory. The
digital model could be a museum display, a histpreservation project, or an
interactive demonstration used for teaching stuglahout cultural heritage.

It is my belief, however, that there is a conceptliiderence between the
documenter’s first-hand encounter with the artifactd his use of the digital surrogate to
obtain information. In this case, the digital mogedvides important heritage
information, thus it is vital for heritage projec¥et, it is an interpretation of the existing
artifact and not the actual structure. The docusr&experience is limited to the level
of information the 3-D media holds and communicalteis important to keep in mind
that such virtual experience will always remainmawuation, and therefore, a different

form of mediation than the real physical structure.

52\Whitacre,Interview
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One of the undercurrent concerns in the intervieas the issue of archiving
digital data. The respondents concurred that theaky of Congress will not accept any
digital files until some industry standards ar@abbshed. Right now, HABS
professionals store all project data at the offitewever, the challenge lies in “how far
can [HABS] go in retrieving old digital data? CatBS] even open the CADD files
from the Lincoln Memorial made fifteen years agd’?”

It is because of this issue Lavoie stated thaH®BS work, field notes are
vital.>”* The drawings with dimensions are first-hand infation from the heritage
asset, and professionals can always access tmggklésfield notes and drawings that
were inscribed on paper. However, when the docuenewailects field data digitally, it
does not provide the same stability. Due to theswlved archival issues regarding
preservation of digital data, the field data canisia because of catastrophic loss,
unintentional alteration during migration of thetaaor upgrading of software to newer
formats. Even printing the digital data is notwetsolution to the problem because many
digital documents, such as 3-D data, cannot be mgfaiily printed at all because it
loses much of its uniquely digital attributes aagabilities if it is printed. Furthermore,
the documenter has to worry about how to lay oatdimensions and determine the
scale in the 3-D data. Once the digital data istpd, it is no longer directly machine-
readable, which means it can no longer be copigegity, transmitted digitally,

searched, processed by computer programs!dbespite these issues, the respondents

7 | avoie, Interview
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felt confident that these archival issues will eéually be resolved because of rigorous
collaboration efforts between the Library of CorsieHABS/HAER/HALS,
universities, and research institutions.

Something else discovered during this study wa2@tle century thinkers’
discourse on technology, which overlapped the disiom of documentation
technologies. Investigation of the impact of mestigbractices has not received a great
deal of attention in documentation discourse, dugart to the difficulty in examining
aspects of the technological practice that arentédegranted. As Heidegger proposed,
humans do not much consider the tools and techsitey use, except when they break
down>"® People expect the tools to be “ready-at-hand” wiestded, and prefer tools to
disappear from their direct awareness during thefawork. For example, the use of a
pen, paper, tape measure, computer, total statidaser scanner is best when they
facilitate work, i.e., when they become completeiynsparent when used for
documentation. However, when the tool breaks datoses its transparency and
appears “present-at-hand.”

Investigation of mediated tools outside their “reat-hand” and “present-at-
hand” status revealed two significant issues. Btdéed that tools and techniques grant
allowances while also constraining certain act®h#n addition, through transparent
engagement with media, the user passes over, ordagnthe unintended transformations
of the task and product. For example, as stat€&hapter VI, laser scanning allows the

practice of recording a structure in just a couglaours while constraining the

*’® HeideggerBeing and Timegl103-104.
*"" |hde, Technics and Praxj1.
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documenter’s immersion in the historic setting. @oeumenter can improve the
accuracy of the field data, increase his or hditalo edit and share heritage
information, and enable repeated use of existinckkwdowever, the documenter gives
up a lot of personal investment in the craft ofengncing the structure through his or
her empirical observations.

The process of heritage documentation is typicakygiated by the use of an
ensemble of tools. The opposite is also true. Beeal any form of media is to engage
in a process of mediation. For example when theichenter uses a camera, he is
mediating between the senses and the surface tesiogled. He uses a camera because
it enhances his or her ability and capacity to waptHowever, it also slightly distorts
perspective and proportion, and only captures af2d3ence of reality. The camera
filters out all the existing details that exceedframe.

A measured drawing is also a commonly used formedia that allows the
representation of the features of a structure.nmbasured drawing is a surrogate for the
real place, telling the viewer what he needs tokkabout the asset such as the layout of
the building, elevations, or the roof truss systeiowever, the delineator cannot include
all the information on the drawings. Rather, theudoenter selects important
architectural information and compiles it in plaaevations, sections, and other detailed
drawings accordingly. However, these simple depictailures mask a fundamental
issue of media, which is that all tools allow ongrtain kinds of depiction. In the
measured drawing, through the reduction that mdkpgtion possible, some features

are structurally excluded and avenues of visiortfageefore cut off.
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Ihde, in particular, was concerned with the intetestinological instrumentation
needed in scientific researeff.Scientists use and depend on technologies foneil
work, much as the documenters depend on digitdd ttmgain true knowledge of the
world. If the scientist is no longer depending a&dr her own empirical observations
and relies solely on instruments, then how canehsube of the quality of the
information being filtered by the instrument? Ih&letiticism is also true of heritage
documentation. Every form of documentation medmadéeld of possibility that is also
its limitation. Therefore, in order to proceed tpralific integration with digital
technologies in any project, the documenter shbaldware of what has been filtered
out in the representation --what he does not deis. nderstanding involves a shift from
seeing documentation technologies as simply funatitools, to seeing them as a part of
the process that involves context of use. Suchestsmtimit the range of possible
expression or action allowed by that tool or medid@rawing can only depict those
things that can be rendered through its two-dinmaradisystem of projection. A camera
can only record what falls in its field of view.laser scanner does not capture any
information beyond its range.

Along the same line, McLuhan’s interest was in doeating the consequences
of humans’ use of media and to prophesize abowgffeets of the emerging new media.
He believed that all types of media profoundly adeathe structure of human interaction

and experience in the world® Of particular value to the current study is his

>"8hde, Technics and Praxj87-38.
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conceptualization of media, “the medium is the rages’ Every human action is
mediated one way or another, much the same as dmtation activities are mediated.
The form of the medium determines the way in whidhmessage is perceived.
McLuhan stated that such technological tools amdgsses act as extensions of humans’
bodies for what they enable them to°d0A tape measure acts as an extension of human
hands by allowing the documenter to obtain measenésn Similarly, pen, pencil, and
computer all extend the documenter’s capacitiesethy enhancing the practices of
writing, drawing, and thinking.

McLuhan was concerned that humans are inclineddosf on the obvious and
ignore the changes that are introduced subtly er lmng periods. Whenever there is a
new technology, people consider first what it wil, as well as the advantages and
disadvantages of the tool. However, after somergxpee with the tool, people discover
there are some effects of the tool they were dntineaware of in the beginning. Many
unanticipated consequences of technologies steamtfie fact that people do not
consider possible effects in their planning. Neghtelogies work unnoticed and
implement a “change of scale or pace or pattertitiman activities. The “message of
the medium” is not the content or use of the tetdmg but the change it brings to
cultural and social dynamics.

Throughout this study, many of the intervieweesoadted the advantages of
laser technologies in heritage documentation, aidipated a future with intense

scanning applications. As the abilities of lasemsers enable documenters to acquire

89 McLuhan, McLuhan, and Stainddnderstanding Me: Lectures and Intervie\s3.
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information from any type of historic surface reedgf future technology development
suggests a discipline that is less dependent ectdiuman control. This could mean
that heritage professionals may never know exadtigt a documentation project
without any human monitoring might have entailegtlRps most obvious is the
potential achievement of “relief in a certain ambofifieldwork.” *** However, even as
heritage professionals rely increasingly on tecbgiclal mediation, it is questionable if a
computer script could resolve all contingenciethmfield. After all, computers do not
have the same capacity as human ingenuity to patedifficulties encountered on site.
Heidegger believed that autonomous technologyuetsires everything into a
new framework or a configuration, and dominates howans come to see and know
the world around them. In Chapter VII, the comparisf hand recording and laser
scanning surveying provided significant examplethefHeideggerian account of
technology. The projects demonstrated that thezatibn of the laser scanner has
indisputably accelerated and facilitated the cdibecof data in the field. On the other
hand, the use of laser scanners directly alterfotine of the information as well as how
it is collected and understood. The new form amdrement of scanned data has also
created a need for a new type of expertise amontage professionals because they
face a host of new kinds of decisions when planaimdjimplementing a cultural
heritage project. The logistical challenges of $orting the scanning equipment to the

field, using the scanner while controlling fieldntmgencies, and deciding how to

%81 Scharalnterview
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translate the data into project products are gstdf the issues that professionals must
address in the projects.

Heidegger was acutely aware of the fact that telcignal transformations could
instigate intense philosophical discussions. Hesicaned the functionalization of man
and society to be a destiny from which there i€swape. However, his ambition was to
explain that technology is a cultural form throwghich everything in the modern world
becomes available for contrdf.

Heidegger, McLuhan, and Ihde felt technology i®aarwhelming force that
challenges humans’ relations with the world, amtht@logical mediation tends to
hinder the essence of being human. What charaetktie visions of all three men is the
crucial role that technology plays in defining rgalin operating as an invisible
backdrop within which the content or entities of thorld appear. It is my belief that
heritage documentation is a significant venue is linghly technologically mediated
world, and that it can represent values and meanmegarding what makes people
human.

Without a doubt, digital technologies have opengahew project possibilities, as
well as expanding the “[documenter’s] expectatifsom a documentation project®
However, the rigor of attaining increased precisod eliminating human mistakes
during the documentation process could lead tongpbete separation of the documenter
from the historic environment, thus trapping hg@alocumentation in technological

instrumentation. On the other hand, heritage doctatien is an intellectual pursuit

%82 FeenbergQuestioning Technologyt83.
83 | ockett, Interview
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built on scientific research, knowledge, memory arperience. It deals with the
physical remains and cultural context of the pdsthce, whatever technology the
heritage professional uses to document the histow@onment, his or her personal,

social, or cultural engagement with the historitisg should be integral to all efforts.

The Future of HABS

HABS occupies a unique position in the historicsprgation realm in the United
States. The organization’s work spans diversiftates federal, private, and educational
agencies while orchestrating vast multitude of gty with different scales and scopes.
HABS started as a documentation program to safdgarahitectural heritage for future
generations and its mission has broadened in regardistorical epochs. After WWII,
the program evolved into an education platformstoident architects. With the passage
of the National Heritage Preservation Act in 196&, federal government broadened the
definition of national historical significance taciude structures of state and local
importance. HABS became the central program far tlew emphasis. In 1983, with the
publication of the Secretary of the Interior's Stards, HABS/HAER documentation
methods became the benchmark for recording presamactivities by government
agencies.

HABS is a cultural institution morphed by architgetl culture. The changes in
drawing styles from Beaux-Arts to methods usedyagemplify the intertwined nature
of the program with the current architectural pkdphies. In addition, HABS’ efforts to

utilize innovative technologies demonstrate thedrteekeep up with current
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documentation methodologies, as well as contintongilize manual fieldwork and
measured drawings. However, advances in the dodati@nrealm have created a
demand for 3-D applications and images. In thigexdnin order to ensure HABS
remains a viable institution in the future, there some practical considerations to be
undertaken.

The most prominent pattern to emerge in the coofr$igis study was the need to
classify HABS into discrete categories. All thepeisdents have specific ideas regarding
HABS and heritage documentation. However, all theg@ns were mixed and their
adequacies foiled by their combination with oth€ftgreater complexity are the ways
in which this mixing and combining of notion of HABJocumentation were carried out
in practice in regards to drawing and technolody€€ categories concurrent with the
interviewees’ beliefs arose from this study: (a¢wnentation for posterity, (b)
documentation for student architects, and (c) dasuation for preservation projects.

HABS documentation is made for posterity. In otwerds, HABS drawings are
available for the public to see. Given this, HAB®dmentation is designed to reach out
to as many stakeholders as possible. The HABSatmlte along with HAER and HALS
collections, are copyright-free resources that adylrzan access from the Built in
America website. The collection continues to grawl & the most highly accessed
online collection at the Library of Congress.

The respondents agreed that 3-D digital repregentaére increasingly gaining

momentum by facilitating distribution of heritagdarmation and engaging more
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stakeholders®* At present, HABS already provides 3-D scanned tiathe project
sponsors for facility management and preservatiopgses®> Until now, HABS
collaboration with the Library of Congress has esthated a profound heritage
campaign revolving around 2-D drawings. This o#figartnership should persist and
continue to promote 2-D drawings as a communicatikrepresentative tool. Yet, in
terms of reaching different circles of people, HAB8st utilize additional venues to
distribute 3-D information. HABS 2-D drawings, supfed with 3-D data, can be used
at universities, exhibitions, museums, digital eclions, etc. By investing in ways to
distribute 3-D information, HABS could be a cenfiiglre in future digital
documentation.

In the midst of contemporary digital architecturalture, HABS is one of the
few institutions that provide hands-on trainingatohitectural students. Consequently,
HABS efforts are crucial in continuing the drawimgdition and providing a platform to
connect documenters to historic settings. HABS khparsist in encouraging students
to sketch and analyze buildings through drawingnth@s well as continuing to
encourage intense manual fieldwork. Student intehasild be exposed to hand
measuring and producing field notes while workimgsapervised documentation
projects.

One of the acute shortages in the field of histpreservation is that of heritage
professionals who are specially trained in digkghnologies. HABS has already

become a de-facto school for many of the heritagéepsionals. However, HABS

84 Whitacre,Interview Lee,Interview
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should also focus on channeling student architattsthe effective use of technological
media. In addition to the interns, HABS must reaahto more students and young
professionals through universities, research tasli workshops, and symposiums. By
providing a platform for students to improve theichnological skills and to learn how
to implement them effectively in documenting cudtiuneritage, HABS can have a hand
in remedying this shortage of trained professianals

HABS documentation has a wide audience in preservatactice. Many
professionals use HABS drawings because of theilitgand accuracy?®
Contemporary preservation work is substantially isted by digital drawings. The
necessity to morph the data into other formatsraggt requirements unfold and to
distribute information electronically, encouragesfpssionals to use digital drawings. In
this context, manual drafting may not be the méfstient scheme of a preservation
project. If a heritage professional has to use auakly drafted HABS drawing, he may
have to digitize the drawing. For that reason, HAB&essionals have extensively used
CADD since the 1990s to distribute the electromeoardng files to interested
preservation parties. In terms of maintaining tha@espread use of drawings in
preservation purposes, HABS should continue pradudigital drawings in the future.

Digital technology applications undeniably cong@tan important aspect of
preservation practice. Technology has challengadidig methodologies, recording,
and documentation strategies. Now, a new era fgmbeith heritage professionals’

intense use of 3-D applications. The private ptiacters consulted in this study asserted

%8¢ Edgington,Interview Schara)nterview Valenzuela|nterview
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that the sector is in desperate need of indusanydstrds and guidelines for digital
mediums, in particular for laser scann®¥s.

Generally, professionals pursue two venues to olstzanned data.
Documentation professionals undertake scanningnpjementing their personal
surveying experience, and this venue maintains mobaetrial and error strategy
approach. In addition, they commission a firm ayasrization that is specialized in
scanning to obtain the da¥¥.However, because the documenter lacks the scanning
practice, he can become dependent on the scangamgyato manipulate the data. The
situation is similar for HABS in-house projects. gxesent, HABS use of innovative
technologies is confined mostly to the headquarte¥§ashington, DC Usually a HABS
branch teams up with the Washington office to cehtlue scanning campaign and
produce the drawings, but sometimes it will outseuthe scanning to universities or
private non-governmental agenciés.

All the respondents emphasized the importanceedticrg guidelines for using
3-D laser scanners’ The procedures for scanning an industrial comgesernacular
structure, or a statue, and generating the dravaagm straightforward. However, the
means of acquiring the project requirements aresitally different. The interviewees
indicated an urgent need to produce a set of gngefor recommended practices for

using laser scanning technology and standardsfbadoint cloud data should meet in

87 Edgington Interview Valenzuela)nterview
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diversified documentation projects. The consensas tat HABS should be a leader in

these efforts of development of guidelines anddsieafs.

Recommendations to Heritage Professionals

Heritage documentation is a mediated practice basdte premise that
professionals use an ensemble of technologies (e, scanning technologies, etc.)
as well as surrogates for architecture (drawinggtadl models, etc.) during a project.
Even though types of mediums have changed over theeautilization of media has
always been integral to the field of documentatldowever, Warden warns that, at
present, technology is “[outpacing] documentaticgthndology and challenging
academic and professional practice to keep’tip.”

The characteristics and possibilities of digitaldmedevelop so rapidly that any
listing is bound to be outdated. Three dimensitas#r scanners are definitely target in
heritage documentation. Much criticism has beerléx/both against and for this
medium. However, the professionals’ technology jotezhs are futile. Nobody can
foresee what will happen in the next ten yearsis field. In fact, given the rate of
change in the last decade, even ten months seegrly ambitious. Therefore, it is
extremely important to maintain a balanced pradiigcesing multiple forms of media,
rather than concentrating only on one tool.

All heritage projects involve issues of logistittme, and cost, and each of the

methodologies has its own advantages and drawb@bkspractical result of intelligent

91 Robert Warden, “Towards a New Era of Cultural-téeye Recording and DocumentatioAPT
Bulletin 40, no. 3/4 (2009): 8.
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project planning is that most projects typicallyoive a combination of the various field
documentation methodologies, including traditiomahd measuring and digital
technologies. Each of the devices described islgimmpitem in the documenter’s tool
kit. While advances in digital technology have eMionized the documentation
process, ultimately, as with any technology, seleand appropriate use of the
available tools is what results in a successfulidzntation project’?

It is certain that 3-D images will be a part of th&ure. These surrogates have
practical advantages over 2-D drawings in termdemhonstrating photographic reality
and being able to constitute a part in any digitahain as well as offering the promise
of far greater universality. However, the vitalusghat threatens documentation projects
is the temptation to leave the 3-D data as it dsrawt produce drawings by hand. This
jeopardizes all the tangible and intangible quedithat the act of drawing brings to the
process of documentation as well as to the docuerienntellectual development.

Technologically mediated documentation represdr@siomination of the desire
for efficient production over humanitarian contefs. the documentation field becomes
increasingly mediated through digital technologiesrder to provide the conditions for
a more objective and scientific approach, the damusr is increasingly separated from
the historic setting. Evidently, time and budgetstoaints mean that contemporary
practice cannot afford to spend long weeks neeadleldand surveying or hand drafting,
as has been done in the past. In this contextatligichnologies facilitate fieldwork, as

well as facilitating editing and distribution ofiitage information. However, there is a

%92 |_avoie and Schara, “Reinforcing Our Structure, &inted Standards, Methodologies, and Outreach,”
80-81.
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need to overcome current stagnation in the praciicis can only be achieved by
acknowledging drawing as a means of analyticakihopnthat makes the invisible
gualities of architecture visible. The heritagefpssional has to establish a balance
between instrumentality and acquiring the powerarohitecture. Although the scheme
of a project is digitally mediated in many aspetite, documenter has to allocate
personal time to become immersed in the histotimngethrough the act of drawing. He
continues to measure and sketch both the signtffeatures and general context of the
asset. Otherwise, the architectural worlds creaté¢de past slip further away from

documenters’ awareness and beyond their intellecaymbilities.

Further Issues
Due to the physical limitations of this study, maditsignificant issues facing
heritage documentation and HABS could be addressadever, further research is
recommended regarding the conceptualization of HABBe international preservation
arena, the relationship between HABS and privadetpre, the physical understanding
of HABS drawings by K12 students, the student &ecis’ perception of 2-D and 3-D

representation, and the archival issues of theadidata.
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APPENDIX A

RECRUITMENT EMAIL

Dear ,

| am writing this email in order to get your guidance for my dissertation called
The HABS Culture of Documentation with an Analysis of Drawing and Technology.

| am a PhD candidate at the Department of Architecture, Texas A&M University.
| am an architect who has been working on diversified cultural heritage projects
including the Pointe du Hoc Project, Normandy, France (2008), and Digital Statue
of Liberty Project, NYC, USA (2006). | am, in particular, interested in the utilization of
digital technologies in heritage recording and documentation. My dissertation, aims to
map the state of the art surveying in the heritage field, understand the use of digital data
in documentation, investigate how digital technologies transform documenter’s
engagement with cultural heritage and identify their effects on the act of drawing. The
methodology of the study consists of in-depth interviews. The interviews are being
conducted with HABS professionals, academicians and private practitioners who have
been using digital tools in their projects.

suggested that your extensive knowledge and practice experience in

digital documentation projects would be a tremendous insight to my study. | believe

your conceptualization of heritage recording and documentation, how you approach
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digital means and drawing in this understandinglditne a tremendous contribution to
my study broadening my perspective.

| was wondering if you could allocate time for aterview at your best
convenience.

Thank you so much for your guidance.

Best regards,

Serra Akboy

PhD Candidate
Department of Architecture
Texas A&M University
3137 TAMU

College Station, TX
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APPENDIX B

CONSENT FORM

The HABS Culture of Documentation with an Analysis of
Drawing and Technology

You have been asked to participate in a research project studying the utilization
of digital tools in heritage recording and documentation. You were selected to be a
possible participant because you have been extensively involved in diversified
documentation projects.

If you agree to participate in this study, you will be asked to answer questions
regarding your experience in documentation projects, your conceptualization of the
digital tools in these projects and your understanding of the HABS documentation
standards. This study will take 60-120 minutes.

The risks associated in this study are minimal, and are not greater than risks
ordinarily encountered in daily life. The possible benefit of participation is that this
study will allow the participant to voice his/her ideas regarding documentation in an
academical setting and be a part of a study that has been exploring ways to bridge the
gap between HABS documentation standards and private practice.

Your participation is voluntary. You may decide not to participate or to withdraw
at any time without your current or future relations with Texas A&M University being

affected.
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This study is going to be confidential and the rdsaare going to be used in my
dissertation. The records of this study will betigqvate. No identifiers linking you to
this study will be included in any sort of repdrat might be published. Research
records will be stored securely and only Robe\Burden (professor) and Serra Akboy
will have access to the records.

If you have questions regarding this study, you i@ytact Serra Akboy,

9797039011, serraakboy@yahoo.camRobert B. Warden, 9798457850,

Rwarden@archmail.tamu.edu

This research study has been reviewed by the HiBunhjects’ Protection
Program and/or the Institutional Review Board ataeA&M University. For research-
related problems or questions regarding your rigkta research participant, you can
contact these offices at (979)458-4067 or irb @tawchuw.

Please be sure you have read the above informatstied questions and
received answers to your satisfaction. You willgbesn a copy of consent form of your

records. By signing this document, you consentarbi@pate in this study.

| agree to be audio recorded.
| do not want to be audio recorded.
| agree to be video recorded.

| do not want to be video recorded.



Signature of Participant:
Date:

Name of Participant:

Signature of Researcher:

Date:

Name of Researcher:
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APPENDIX C

CONTENT ANALYSIS AND SORTED CATEGORIES

Drawing

The documenter learns about the building by drawing

Drawing forces one to realize details.

Drawing existing structures provides an understamnadi material, construction,
and structural issues.

Drawing is a communication tool.

In the digital age, the stress should be giveméoeaict of drawing.

Student architects should be exposed to the atrtawfing.

Drawing is a means of engagement with the hisemdronment.

It takes too much time to produce “hard-line” measdrawings.

HABS outreaches student architects by the Petgrspe.

2D Drawing

2D drawings are the most important record of admog).

2D drawings are the building.

Measured drawing is the best way to communicataildibg.

2D representation is the best way to reveal thaifstgnce of the heritage asset.
2D representation is not enough to represent imheteracteristic of cultural

heritage.
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2D drawings are hard to interpret unless one hag@ntectural training.
2D drawings are for architects.

2D drawings are easy to interpret by lay-people.

Elevation drawings are more readable to lay-people.

It is hard to show movement in a 2D project.

It is hard to represent archeological sites withd2Bwings.

It is hard to represent industrial sites with 2@wlings.

2D drawings lack the presentation of movement.

Level of detail and quality depends on the skiltred drafter.

3D Models

The user has to have computer knowledge and skillsilize a 3D model.

The user can visualize the heritage environmentas® as to the real setting
through the digital model.

3D models are useful to provide the virtual experesof the historic
environment without visiting the actual place.

3D models are beneficial for education and heritageism.

3D models do not reveal the significance of the; shte viewer just views the
model.

3D models provide more experience of the histagttrsg than the 2D drawing.

Animations are useful to show dynamic features sischmnovement of

machinery.
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New generation of student architects is used tkwath 3D data.

BIM is becoming more crucial in the heritage preeti

Architectural firms started to have BIM departments

3D models are good for gaining a better understandi the spatial environment
of a built environment.

3D models are the best way to understand a space.

3D models are good at portraying the structure fresrde, outside, at a distance,
and which give you a connection to site.

3D models help to communicate spatial experience.

3D models are the best way to understand a place.

3D models are good for showing the whole building anvironment in its three
dimensionality.

3D models are good for providing an infinite numbeperspectives.

3D models are discussed as having a high levehofutability, meaning they

have a believable presence, and are thus a congifmim of representation.

Digital Data

There are no standards for digital data.

Each digital tool comes with its proprietary (clds®urce) software to process
the data. One has to have and how to use the aerying software to view and use
digital data.

The utilization of digital data has to be definacheritage documentation.
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Digital data is easy to access during the projetrilitates data sharing.

Young generation is used to work with digital data.

Digital data is a skill dependent medium. It reqaipre-requisite skills in
hardware as well as software.

Process relies on existing knowledge of digitakcpss.

The structure of the medium alters how one deals thie subject at hand.

Technology

Advanced technologies have been constantly chardyingmentation practices.

It is hard to establish guidelines to the advarteetinologies because they are so
new.

It is hard to establish guidelines to the advarteetinologies because they
change so rapidly.

Cutting-edge technologies are expensive.

Advanced technologies create a safer field workrenment.

Advanced technologies expand the documenter’s éxgp@aes from the project.

Advanced technologies expand the scale and scaperitdige projects.

Digital technologies reduce the direct engagemeétiteodocumenter in the field.

Digital technologies offer new solutions to hergagquiries.

Digital technologies create a virtual environmentyvhich the user has a
different sense of experience.

Virtual heritage environment can engage youngeegion to cultural heritage.
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Future of heritage recording and documentation lélinore digitally mediated.

Technologies expanded the expectations of the destenfrom a project.

Technologies open new work flows in a project.

Technologies generate new working ideas in a projec

A substantial learning curve is required to impletew technologies in
heritage projects.

Technology is useful to circulate the data in thereies; double-check; do

corrections and red-lines.

Heritage Recording and Documentation

Heritage recording and documentation is an interplimary setting.

One can not save every historic asset; but itnddmental to capture the story
for future generations.

Heritage recording and documentation is to createraerstanding of cultural
heritage.

Heritage recording and documentation is to undedskeow a building type has
evolved as well as within the historic context.

There is a necessity to develop standards and lmede

Documentation should not be kept in the drawersshauld be shared with
people.

Technologies make gathering the field data fastdremsier.

In heritage documentation, advanced technologesatr always the solution.
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It is hard to get some features digitally.

There is no one certain flow of scheme of documemtavork; it is always
different; it always changes.

Different media or forms of mediation allow andtres the flow of ideas
differently.

Heritage recording and documentation provides mabierexperiences to the
documenter.

The documenter is at the place where the craftsraded the last nail.

Issues that never come up in the classroom arisleeojob site. Structure,
detailing, design issues, and construction strasegyall debated in the hands-on

atmosphere.

HABS

HABS started in 1930s to represent the buildingest as possible.

HABS started as a last defense to modernism.

HABS started as a last defense to industrialism.

HABS is the continuation of the Ecole of Beaux-Arts

HABS started as an architects program, but hasveddb a cultural institution
with more responsibilities.

HABS collection is a great resource for anybodietyn about American culture.

HABS utilizes current recording and documentaticacpces.
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If HABS falls behind current methodologies, peogd@ not contribute to the
collection.

HABS has to use current methodologies, to expaadadhection.

HABS do not have the resources to experiment widnetechnological tool in
the market.

HABS do not have the resources the institutionfsstructure and to create
standards and guidelines for new technologies.

HABS should continue providing an education platfdo student architects.

HABS should be a leader in educating architecttudents.

Education is not HABS concern; HABS should focusionumenting historic
structures.

HABS should be a technology leader.

HABS should be the archival leader of the entireuheentation.

HABS opens a world of opportunities to students.

HABS Documentation

HABS documentation is for posterity.

HABS documentation is to make a permanent recotteohistoric structure.
HABS documentation should outreach as much stalleh®bs possible.
Through Library Congress, HABS publicizes heritagermation.

HABS should explore digital media to outreach mstekeholders.

HABS should work out ways to easily use and viegitdl data with public.
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HABS mitigation documentation is not the substitiaetearing down historic
structure; we need to preserve them.

HABS documentation started with buildings with aattidate of 1860, similar
structures; it has gradually expanded to encomlpager structures and complexes.

HABS is a great academic experience.

HABS Drawing

HABS drawings are used for restoration purposes.

HABS should add 3D data to the drawing set.

HABS drawing will not change in the future.

HABS drawing will be more 3D oriented in the future

HABS drawings will incorporate color.

HABS drawing has an educated touch to illustragesignificant aspects of the
architecture.

HABS drawings are created as a result of an intaisterical research.

HABS drawings differ from construction drawings. B8 drawings do not have
to demonstrate all the cracks, fault, deflectiord detection.

HABS drawings are a mixture of interpretation aedding other ideas into it.

HABS Standards

HABS Level I, 11, lll, 1V is the federal standardif documentation.
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HABS standards are for the final product-writtestbry, large-format
photography and 2D measured drawing-.

HABS has photography requirements on how to appradwuilding; however
there is no formal guidance.

Private practitioners use HABS drawings for heegtagojects.

Field-notes

Field-notes constitute a significant part of HAB&dmentation.

Field-notes are first hand field data.

Field-notes should be accessible.

No matter what field-notes on paper will be acdassi

During an intense restoration project, architestsfar the field-notes.

Scan data is problematic for HABS documentatiooesiine documenter has to
figure out how to conceptualize scan data as feltks. She has to print out the 3D data

and put dimensions.

Hand-recording

Hand-recording teaches gives one skills in strgcéuind construction.

Hand-recording provides the knowledge of structoomstruction and design
gained from involvement in historic environment.

The digitalization of environments into bits ne@gly transforms the

documenter’s understanding which can be gainedigfirtnand-recording.
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Hand-recording involves the engagement of the badg,of all the senses.
Hand-recording gives the designer an actual link wie reality of place.
Hand-recording is time consuming.

Hand recording is labor intensive.

Large-format Photography

Large format photography is the best way to repree historic structure.

Large-format photography is not enough to demotestree architectural
significance.

Large format negative has a better resolution thdmgital data.

The power of large-format photography lies in thehaval stability.

The power of large-format photography lies in thdity to correct optical
distortion at the time of capture.

Until digital photography becomes more stabilizddBS should not abandon

large-format photography.

Photogrammetry

Photogrammetry is not preferred in the historicspreation projects anymore.

3D Laser Scanning
Future holds more intense scanning applicatiomsiitural heritage projects.

Laser scanner is just another tool in heritagerceng documentation.
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Laser scanner is becoming the de-facto recordidglasumentation tool.

Even though new tools come up; the qualities ohstata (3D point-cloud) will
prevail.

Scanning relieves the fieldwork.

Scanning is beneficial to record large structuddapidated buildings and
landscapes.

Laser scanning broadened the documenter’s capatoiliecord challenging
settings.

Scanning reduces the time spent in the field.

The process of generating 2D drawings from scaa idatumbersome.

During the process of creating 2D drawings frormstata, one learns about the
building.

Stitching the plans take more time than hand-meagur

Scan data is not good for plans.

The scanning software is cumbersome to use.

Scanning equipment is expensive.

Laser scanner does not collect field data beyandhitge.

Gathering field data is similar in architecturatiangineering projects; yet the
ways of how to produce the final product is differe

Documenter can generate limitless drawings and fepdsing the same point-

cloud.
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Laser scanner has changed the working culturesarthitectural and
engineering projects.

With the scan data, there is the tendency of restorg 2D drawings.

One needs to have an architectural eye to use#medata.

Laser scanner creates a safer field environment.

In oil and gas industry, laser scanning saves apiately half a million within
a project.

In oil and gas industry, laser scanning saves 8gmerof the expenses in a project
with a 2 million budget.

Scanning gives more accuracy.

The need for guidelines for scanning: there iklitbnsistency in the institutions
approach to scanning. Many programs differ in metippocedure, and even the

theoretical basis upon which they rest.

CADD

CADD facilitates sharing drawings within a project.

CADD facilitates the scheme of a preservationgubj

CADD has transformed the way the drawings are bpinguced.

CADD is beneficial to copy, and array details.

Student architects they master on CADD, but ddknotv how to do hand-
drafting.

New generation of CADD has plug-ins to manipulaiepcloud.
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Library of Congress

Library does not accept any digital data.

Library only accepts hard copies of HABS documeoitat

HABS prepares final products in accordance to taedards of the Library.

Library does not have enough storage to keep thB¥Hdocumentation
products.

Library will not accept any digital data unlessrenés a consensus of some
standards and guidelines.

Library is slow to accept changes.

Library is slow to put all the HABS collection oné.

HABS collection should be more interactive.

3D models should be added to the collection.

Archiving Issues of Digital Data

How to store digital data is problematic.

Library does not accept digital data due to théised issues.

HABS does not have any facility to store and areldigital data.

At present, analogue products such as the largeafomegatives is the only
archival solution.

Library, HABS/HAER/HALS, research institutions apdvate sector should
collaborate to find a resolution to the archivahltdnges of the digital data.

ASCII format is useful to store digital data.
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Professionals upgrade digital data to newer formats
HABS stores digital data at the office; yet it &t & part of the formal
documentation.

Professionals do not know if they can open diditas from ten years ago.

Private Practice

Each firm/organization has their own way of purguiiigital mediums.

Private practice does follow HABS standards.

Private practice does not follow HABS standards.

Private practice depends on the quality and acgwhEIABS drawings.

Private practice does not prepare drawings acopitditHABS standards.

Private practice does not have the time/moneyddyme HABS drawings.

In terms of laser scanning, private sector and HAB&ue similar data
gathering strategies; yet they follow different hwetologies for the final product.

Private sector should donate more drawings to #hB$icollection.

HABS outreaches private practice by the Hollandeori

Best Documentation Practices

It is hard to determine best documentation prastice

Best documentation practices are an intersectiativersified entities and
agents.

HABS is the best documentation practice.
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The Association for Preservation Technology Inteomal (APT) is a good

practice to connect diversified stakeholders.

Federal institutions, private practitioners, unsrees should collaborate to

define technological applications in heritage doeuntation.

Federal institutions, private practitioners, unsrees should collaborate to

define how to produce diversified final-product.

The production of 2D is the best practice.
The utilization of digital data is the best praetic
The production of the drawing does not have todmesway in every project.

Creating a digital record of cultural heritage igithlly preserving for the future.

Educational Setting for Historic Preservation
The program should be open for everybody.
Historic preservation is an interdisciplinary field

Students should be exposed to a common groundchoifinly as well as

technology.

skill.

Students should know how to see architecture bgtymog drawings.

Knowing how to use advanced technologies providesthdents a marketable

Students should know which technologies exist enrtfarket.
In the future, students will be expected to knowlto undertake scanning.

Laser scanning is too expensive to incorporatedallege budget.
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Media distorts the info it holds and communicatderimation.
Media influences the resulting work.

The documenter has control over how media influsfex work.
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