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LEGISLATIVE AUTHORITY FOR HABS/HAER
AND THE USE OF OTHER GUIDELINES

The legislative authority for HABS/HAER is the1935 Historic Sites Act (Public Law 74-292)
and the 1966 National Historic Preservation Act (Public Law 89-665), as amended in 1980
(Public Law 96-515).

These guidelines should be used in conjunction with:

Secretary of the Interior's Standards and Guidelines for Architectural and Engineering
Documentation as published in the Federal Register, VVol. 48, No. 190 (Thursday, September 29,
1983), Notices, pp. 44730-44734, generally known as the HABS/HAER Standards.

Recording Historic Structures. John A. Burns, editor. Washington, D.C.: The AIA Press, 1989
HABS/HAER Guidelines:

- HABS Historical Reports

- Historic American Engineering Record Field Instructions (1981)
- Transmitting HABS/HAER Documentation

- HABS/HAER Photography: Specifications and Guidelines

HABS Guidelines: Recording Structures and Sites with HABS Measured Drawings was written
by Joseph D. Balachowski, Architect, Historic American Buildings Survey (HABS) with advice
and assistance from architects in private practice, professors of architecture, and the staff at the
Historic American Buildings Survey/Historic American Engineering Record, National Park
Service, U.S. Department of the Interior.

Washington, D.C., October, 1994. March 2001.

Appendix G: HABS/HAER Guidelines: Recording Structures and Sites with HABS Measured
Using Computer-Aided Drafting was written by Mark Schara, HABS Architect.

Washington, D.C., August 2001.
This publication is copyright-free and in the public domain. HABS Guidelines: Recording
Structures and Sites with HABS Measured Drawings was made accessible on the Internet by

Robert R. Arzola, HABS Architect.

March 2000 in .HTML format
August 2005 in .PDF format
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HISTORIC AMERICAN BUILDINGS SURVEY

America's historic structures and sites are vigorous evidence of our cultural past. They reflect the
resourcefulness of the earliest pioneers, the high-style tastes of more affluent generations, the
less formal vernacular constructions, and the technological advances that engendered the modern
urban skylines of today. To comprehend what these structures reveal of the past, and to place
that knowledge in the perspective of architectural evolution, it is necessary to document these
historic buildings comprehensively--those safely preserved as well as those threatened by
neglect, natural disasters and development.

The Historic American Buildings Survey was established in 1933 as a program within the
National Park Service; this was the first major step by the Federal government to establish a
comprehensive program to record America's historic buildings.

Under a 1934 agreement among the National Park Service, the Library of Congress and the
American Institute of Architects, the NPS administers HABS with congressionally appropriated
funds supplemented by donations from individuals, foundations, historical organizations, state
and local governments, and other Federal agencies. The National Park Service is responsible for
setting qualitative standards, and organizing, staffing and selecting recording projects. HABS
staff directs the preparation and editing of records, and transmits them to the Prints and
Photographs Division of the Library of Congress. The Library preserves the records, makes them
available for study and publication, and supplies reproductions to the public upon request. The
American Institute of Architects provides professional counsel through its national membership.
In 1969, the Historic American Engineering Record (HAER) was established as a companion
program to HABS, to document structures representing technological and engineering
significance.

Since the 1950s, HABS summer teams have consisted of university students and graduates in the
fields of architecture, landscape architecture, engineering, architectural history and related
disciplines, working under professional supervision. Since 1984, HABS has cosponsored foreign
interns through the International Council on Monuments and Sites (ICOMOS). This effort has
brought architects and historians from many foreign countries to work on summer recording
projects.

In addition to providing invaluable HABS records, fieldwork offers the next generation of
architects and historians an opportunity to study our architectural and cultural heritage. HABS
works closely with groups and institutions actively engaged in preserving and recording their
local and regional architectural resources. Priority is given to structures and sites administered
by the National Park Service, to nationally significant structures--including National Historic
Landmarks--and to threatened historic structures.
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PREFACE

HABS Guidelines: Recording Structures and Sites with HABS Measured Drawings replaces
Field Instructions for Measured Drawings, HABS, 1980-82. It is intended to be a comprehensive
guide for producing existing-condition measured drawings of buildings and other structures, as
well as natural and man-made sites in the realm of landscape architecture. This manual will
guide documentation teams through an intensive process that will culminate in a set of graphic
documents produced to standards of the Historic American Buildings Survey/Historic American
Engineering Record (HABS/HAER) Division of the National Park Service, United States
Department of the Interior. Recorders wishing to submit their documentation to HABS for
transmittal to the Library of Congress are especially encouraged to follow the procedures
outlined here.

In addition to measured drawings, large-format photography (4" x 5" or 5" x 7" negative) and
written historical reports complete the typical HABS documentation package. Photography
captures detail, textures and many other types of views either too time-consuming or impossible
to draw accurately. Photography also provides information on current furnishings, visual context
for the drawings and histories, as well as a sense of massing through perspective views with
greatly reduced distortion.

Historical reports take the form of general overview reports or individual building histories.
Overview reports investigate the broader architectural context of the structure or site, and focus
on historical background or architectural trends. Individual histories explore all relevant
historical and architectural facets of single structures.

After the field work has been completed, all field notes and completed documentation are
brought to the Washington office for editing, reproduction, and finally, transmittal to the Prints
and Photographs Division of the Library of Congress. There it is archivally stored with an
anticipated shelf-life of five hundred years. The documentation is copyright-free, and
reproductions are available from the Library of Congress.

The techniques described in this handbook have been developed and refined since the
establishment of HABS in 1933. Some are labor-intensive, even old-fashioned, while others take
advantage of the latest photographic and surveying technology. Because this handbook cannot
address every conceivable measuring problem, recorders are encouraged to use their ingenuity,
as well as their knowledge of mathematics and surveying in solving these problems.

HABS Guidelines: Recording Structures and Sites with HABS Measured Drawings may also be
used by private firms producing documentation for any number of purposes. Contractors
producing mitigative documentation in conjunction with regional offices of the National Park
Service should confirm specific documentation and submission requirements with the relevant
agencies in addition to using this publication as a technical guide. Teams entering documentation
in competitions such as the Charles E. Peterson Prize should follow contest rules; final editing
should take place before submission.
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ACKNOWLEDGMENTS

HABS Guidelines: Recording Structures and Sites with HABS Measured Drawings is a
compilation of measuring and drafting techniques developed by over 3,000 student and
professional architects and engineers during the 67 years of HABS work in the United States.
While technological advances have streamlined the collection, production and preservation of
graphic information, many of the methods used in 1933 are still employed by the architects of

today.
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1.0.0 PROJECT PREPARATION

1.1.0 Project planning

1.2.0 Budgeting time

1.3.0 Project safety

1.4.0 Measuring, surveying and drafting equipment

1.1.0 PROJECT PLANNING

1.1.1 The primary objective of project planning is to determine the scope of work, and the
number of personnel, kinds of equipment, and financial resources required to complete the job.
First, buildings and sites must be evaluated in terms of size and complexity.

1) From written or graphic documents, or by pacing off or measuring, determine the
overall dimensions of the structure;

2) Determine sheet sizes. For drawings at 1/4" scale, multiply the dimension in feet by
0.25 to determine the drawing size in inches, for example, a building 50" in length will be
drawn 12-1/2" long (50 x 0.25 = 12.5). To draw at 1/8" scale, multiply by 0.125, (50 x
125 = 6-1/4"); to draw at 1/16" scale, multiply by 0.0625 (50 x 0.0625 = 3-1/8").

3) For sites to be drawn at engineering scales, information should be gathered from
previous surveys and descriptions, as well as paced off or measured in a preliminary
fashion.

1.1.2 The number, size and complexity of the anticipated images will determine the number of
architects required. HABS estimates that one architect should be able to completely ink three
relatively complex to five relatively simple 24" x 36" sheets, working 40 hours per week, in
twelve weeks. This estimate includes time spent working with teammates obtaining
measurements for the entire set of drawings.

1.1.3 An early concern of project planners is the need for special equipment such as electronic
surveying devices, cherry pickers and scaffolding which are expensive and must be arranged for
far in advance of the project. Other expenses will include measuring and drafting supplies, as
well as film and reproduction costs for drawings, photography and written reports.

For projects undertaken by HABS, the entire scope of work, including selection of images and
personnel, and the budget, is determined in the Washington office and defined in a Memorandum
of Agreement with the project sponsor.

1.2.0 BUDGETING TIME

1.2.1 Recording time is divided into three phases: measuring, drawing in pencil, and inking.
Project supervisors should monitor the progress of their teams, and be especially mindful that
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accurate measuring and the frequent checking of pencil drawings will ensure that the ink
drawings require minimal changes.

1.3.0 PROJECT SAFETY

1.3.1 Old structures can present a number of safety hazards which must be identified and
assessed before measuring begins. At national parks, as well as other public and commercial
sites, a safety officer should be consulted for information on potential hazards. Hazardous
conditions can be broadly categorized as those due to:

1) Design, construction or site characteristics: steep and slippery roofs; steeples, towers
and similar structures with limited or absent built-in access; ceiling areas in churches,
barns, auditoriums, etc.; attics, basements and crawl spaces with protruding nails, live
pipes and wires, and mechanical equipment; old wells, cisterns, tunnels and excavations;
electrified fences; the presence of unpredictable animals such as livestock and guard
dogs; climatic conditions such as extreme heat, humidity, cold, wind, rough seas; the
presence of poisonous and thorny vegetation;

2) damage resulting from abandonment, neglect, accidents, vandalism and aging: rotted
floors and ceilings; unstable walls; glass and metal shards; toxic materials; animal
droppings; infestation by bats, poisonous insects, spiders, scorpions or reptiles;

3) social, communication problems: high-crime areas, both urban and rural, potential
presence of individuals known to be hostile to the Federal Government.

1.3.2 Safety precautions

1) Always apprize owners/managers of your intentions, schedule site visits and full team
walk-throughs well in advance of the commencement of the project; obtain written
permission for legal and insurance purposes;

2) always wear clothing appropriate to the site and environmental conditions; sturdy
boots and jeans are always highly recommended:;

3) do not rely on team-mates' physical strength for support or attachment, but use ropes
and harnesses;

4) use flashlights, hard hats, face masks, goggles, ear protection, and any other devices
deemed necessary;

5) whenever possible, use ladders, scaffolding and cherry pickers;

6) avoid highly unstable building elements;
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7) avoid areas where the risk of harassment or assault is high;
8) always schedule site visits with another team member; if this is not possible, be certain
that your team mates know of your whereabouts.

1.4.0 MEASURING, SURVEYING AND DRAFTING EQUIPMENT

1.4.1 The following materials and equipment are commonly used at HABS documentation
projects:

- transit and/or Electronic Distance Measuring Device (EDM) for site survey and
horizontal datum lines

- chalk line (blue powder only!), string level for marking horizontal datum lines

- drafting tape on which to mark datum points on structures and objects where use of a
chalk line is prohibited

- tape measures from 6 to 300 feet (preferably metal)
- carpenter’s square

- carpenter’s level

- extendable measuring pole

- plumb bob to check columns and walls

- profile comb to describe full-size profiles of moldings and other difficult to measure
ornamentation

- calipers for measuring diameters of objects circular in plan/section, such as balusters
- string

- stakes, nails, hammer

- flashlight

- rods marked at 12" intervals for use in supplemental photography

- wall calipers to measure wall thicknesses

To ensure accuracy and consistency throughout the measuring process, steel rather than cloth
tape measures should be used--preferably of the same brand.
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1.4.2 Equipment and materials for field notes and preliminary drawings
- graph paper for field notes
- clip boards or other convenient boards for sketching in the field
- vellum or drafting film for preliminary drawings; trace is not acceptable
- parallel rule, with brake if possible
- triangles, French curves, templates
- 2H or harder leads, lead pointer, colored pens
- vinyl eraser ("white soap eraser"), brush
- architect and engineer scales, preferably of one brand, otherwise check for consistency
- flexible curve or ship's curve

- plastic lead is not recommended. Frequent pointing of leads while drawing enhances
accuracy.

1.4.3 Equipment for ink drawings
- HABS drafting film
34" x 44" | Arch E (drawing surface = 31 - 5/8" x 39 - 7/8")
24" x 36" / Arch D (drawing surface = 21 - 3/4" x 31 - 3/4")
19" x 24" (drawing surface = 15 - 3/4" x 20")
- technical inking pens

A13mm-.8mm (6 x 0 - 3)

- black ink for matt drafting film, non-etching, reproducible (Diazo), "Pelikan FT" or
similar

- mechanical lettering set with 240, 200, 175, 140, 120, 80 template sizes
- triangles and templates with inking edges or raising bumps
- chamois or tissue

- trace for masking completed areas
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- vinyl eraser (use electric erasers with great care!)
- erasing shield

- cleaning fluids or alcohol for technical pens and drafting film.
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2.0.0 FIELD NOTES

2.1.0 Sketching and field-noting requirements
2.2.0 Supplementary information: 35 mm, field photography, historical research,
photogrammetry

2.1.0 SKETCHING AND FIELD-NOTING REQUIREMENTS

2.1.1 The field sketches, dimensions and notes are produced on graph paper with 8 divisions per
inch. Only one side of the graph paper may be used. Sketch with a 2H or similar lead to
produce dark lines without smearing. Colored pens or pencils may be used to write the
dimensions in a system that separates horizontal, vertical and diagonal measurements.

2.1.2 Sketches quickly
become covered with
numbers, so making them
readable for future restorers
and researchers is essential
(Figure 2.1). Complex
elements should be
simplified into a systematic
collection of detail
sketches, so that windows,
doors, moldings, etc., are
recorded separately from
their placement on the
structure and the structure's
overall dimensions.

2.1.3 Itis important to
make the field note sketches
large enough to
accommodate dimensions
and other notes neatly.
Graph paper grids are
useful in developing
proportional sketches. Only
the hard edges of structures
and objects are shown;
textures, shading and plants
are not.

2.1.4 Three-dimensional
sketches can be used to

Figure: 2.1: Field sketch of ground level plan, Michigan Island Light, Apostle . )
) s b J g AP clarify overall massing, and

Islands National Lakeshore, Bayfield, Wisconsin.
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for locating detail elements--which must be keyed
to two-dimensional field notes. Objects and
surfaces which project from the plane of the main
drawing at an angle--such as the sides of a bay
window--are best drawn separately as elevations.

2.1.5 The location and configuration of an unusual
material such as bark siding or a repair patch of a
different material should be called out with a note.
This is preferable to drawing the material.

2.1.6 Field sketches may be hard lined, but time
constraints will usually mandate freehand drawing.
Further suggestions for producing readable field
sketches can be found in the paragraphs on
measuring plans, elevations, sections, details and
landscapes.

2.1.7 Sheets must be labeled with the project name,
structure, drawing name, delineator, date, and
HABS number if known, and placed in the field
notebook cover provided.

2.2.0 SUPPLEMENTARY INFORMATION: 35
MM, FIELD PHOTOGRAPHY, HISTORICAL
RESEARCH, PHOTOGRAMMETRY

2.2.1 35 mm or digital field photography is an
invaluable tool in producing and refining measured
drawings, when it is undertaken in a timely manner,
with very specific subjects. Because it cannot
approach large-format (4" x 5" or larger)
photography in image quality, it is not used for
comprehensive documentation to HABS standards.
This includes: stone, adobe, plaster and similar
textures; wrought iron, tile patterns, stained glass
and other ornamentation; cracking, weathering and
other types of damage. Photographs may be used
for tracing highly irregular ornamentation, or for
reference in reproducing textures.

2.2.2 Hints for successful photography:

1) shoot and process the film early in the
project;
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2) use 100 ASA film outdoors, 400 ASA indoors;

3) bracket exposures: for important shots, change exposure by 1/2 f-stop on either side
of light meter reading;

4) use a tripod and cable release, especially on close-ups in dim light;
5) hold camera parallel to image plane of the subject;

6) use 50 mm or longer lenses to minimize distortion;

7) use slides to record documentation process.

8) A perspective correcting lens is helpful, but not essential.

2.2.3 Use a measuring rod with 12" interval markings in the major plane of the photographic
image to assist in determining the scale of the object. This recording technique is not a substitute
for standard field-noting techniques.

2.2.4 For more information on the photographic recording of historic structures, refer to the
appropriate works listed in the Bibliography.

2.2.5 The value of measured drawings is greatly enhanced by adding notes derived from sources
such as team historians or other human resources. They can often provide information on
architectural and historical significance; construction history and methods; origins of materials;
and the relationship of the site to local commercial and industrial activities. This type of
information should be sought out as early in the project as possible.

2.2.6 In recent years, the ability to accurately record structures has been enhanced through
photogrammetry. Photogrammetry is the use of specialized cameras which either use stereo
views or electronic technology to produce images which are virtually undistorted and
dimensionally exact. In some instances, the images can be translated through computer aided
drafting (CAD) software into drawings plotted in the same fashion as construction drawings.
This technology is most appropriate for the documentation of large, complex details, identical
repetitive elements, and large "organic™ structures such as pre-historic ruins. The Bibliography
contains references on this subject.
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3.0.0 MEASURING STRUCTURES

3.1.0 Sketching and measuring plans
3.2.0 Sketching and measuring elevations
3.3.0 Sketching and measuring sections
3.4.0 Sketching and measuring details
3.5.0 Sketching and measuring roofs

3.1.0 SKETCHING AND MEASURING PLANS

3.1.1 Aplanis a horizontal slice through one level of a structure, generally cut at waist height or
3'- 4" from the floor, through openings such as doors and windows (Figure 3.1).
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Park, Michigan.

3.1.2 The interior of the plan drawing shows flooring materials (floor boards, tile patterns,
concrete, stone or dirt); moldings; door and window frames; door swings; and structural
materials denoted by various poché techniques. Dashed lines are used to indicate elements
above the cut line, such as mantels, arches or stairs.
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3.1.3 The exterior of the plan drawing shows roof lines above and porch or skirt roofs of the
floor immediately below, basement window wells, paving stones immediately adjacent to the
structure, and portions of walkways away from the structure.

3.1.4 Most measurements are taken from conveniently located 0 points and are read as
"running” rather than "incremental™ dimensions. For ease in notation, dimensions may be
written as 3.10.1, 6.1.3, instead of 3'-10 1/4", 6'-1 3/4", etc. If greater accuracy is required by an
object to be drawn at a larger scale, one may write either 1'-3 13/16" or 1.3.13, so long as
consistency is maintained.

3.1.5 The establishment of reference lines and points is crucial to accurately measuring the
exterior of a structure, which, due to variations in wall conditions may vary from interiors.
There are several methods of placing a building within a "reference polygon"”. Figure 3.2 shows
that the reference polygon need not have parallel or perpendicular sides, nor must any of the
sides be parallel to any side of the target structure.

Method 1:
1) Lay out sides AD, A'ABB', D'DCC' and BC with stakes and strings, making sure that
a) the stakes at points A, B, C and D do not cause the strings A'B and D'C' to bend, and

that b) the strings are level;

2) determine the precise lengths of all strings;

10

15

20

c ¢

Figure 3.2: Establishment of a reference box and triangulation points. Measured
drawing of the Spring House, Mumma Farm, Antietam National Battlefield,
Sharpsburg, Maryland.
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3) triangulate distances A'D, AD', B'C and BC'. All four sides are now located relative
to each other without having measured the angles at A, B, C or D;

4) divide sides AB, BC, CD and DA into convenient increments from which to
triangulate points on the structure.

Method 2:

1) To lay out box ABCD (Figure 3.3), first set up a transit several feet away from one
corner at A such that two sides of the structure can be seen. Sight to a point B' beyond
the end of one side and mark its location with a stake and nail.
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Figure 3.3: Establishing a perfectly rectangular reference box with a
transit. Measured drawing of Clifton Farm House, Monocacy National
Battlefield, Frederick, Maryland.

2) Swing the transit exactly 90°, sight to a point D' and mark its location with a stake and
nail. Connect points D', A and B' with string.

3) Using a plumb bob suspended below the center of the transit, center it at point B,
preferably at a distance from A which is a multiple of 5 or 10 feet. Sight back to A, note
the bearing, then swing 90°, sight to C' and mark it with a stake and nail.

4) Repeat the procedure at C, sighting back to B, then swinging 90° to establish E and
D--at the crossing of A-D' and C-E.

5) Divide each side of box ABCD into convenient increments using tape with pen marks
on the string. Each corner and all other plan features can now be located from nearby
pairs of points on the box.
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3.1.6 It is sometimes useful to construct x and
y coordinate axes for use as datum lines. First, perpendicular lines must be constructed. The
"x-y coordinates" method can be used to locate one or more structures in plan and relative to

each other, reference interiors to exteriors, and measure interiors. To construct perpendicular
reference lines at a site, if a transit is not

available (Figure 3.4):

Figure 3.4: Constructing perpendicular datum

lines.

1) Lay out a line AB with stakes and/or
nails, and string, checking it for
horizontality with a string level;

2) choose a point C, secure a steel tape
measure to a stake, unroll it to a point

beyond AB;

3) using the tape measure as a compass,

swing an arc through two points on AB,
marking the intersections p' and p" precisely with pen marks on tape;

T T T T T

Figure 3.5: Interior perpendicular datum lines. Jimmy
Carter Boyhood Home, Jimmy Carter National

Historic Site, Plains, Georgia.

4) point D is half way between p' and p", and CD is perpendicular to AB.

3.1.7 Structures and site features with sharp corners and edges can be located relative to the
reference lines constructed in 3.1.6. Distances along the perpendiculars are measured, and if
necessary, verified through triangulation. If a transit is used inside a structure to define datum
lines, the lines--after being set up with string--can also be used as a basis for section

measurements.
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3.1.8 Large interior and exterior ~ ZASEZANZ/AN

spaces can be measured with a
transit or theodolite/EDM (Figure
3.7). In this case, each point <
(Al..Al3, etc.) was surveyed from
at least one major survey station
(A, B, B2, etc.); major changes in

wall direction were surveyed from
two stations. Angles and distances N
were recorded systematically by NOZZN
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Figure 3.7: Use of a theodolite/EDM to find distances and angles. Site survey, Fort Sumter National
Monument, Sullivan's Island, South Carolina.
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3.1.9 In addition to measuring rooms individually, as many overall dimensions as possible
should be taken. A run through several connected spaces can include wall thicknesses,
partition-wall locations and stairs; a separate run should be made for floor boards. When
construction materials differ from wall to wall, or if other irregularities are suspected, wall
thicknesses should be measured through as many openings as necessary.

3.1.10 Individual rooms must be measured around their perimeters to locate openings, mantels
and other elements. Tiles, inlays and other regular flooring materials may be sized and counted,
but irregular floorboards--such as those often found in barns and older houses--must be
measured in runs across the entire space. Where individual floorboards vary in width, or are not
laid parallel to the walls, a number of dimension runs must be taken.

3.1.11 Because of construction material deterioration, settling, wind damage, and other reasons,
historic structures are rarely "square"; a building or room perceived to be rectangular in plan
may in fact have two acute (< 90°) and two obtuse (> 90°) angles as corners. Diagonal
measurements taken at plan height will reveal the true configuration of the space. In large open
plans with columns it may be more practical to determine the squareness of each bay, since
intervening columns and tape sag over a long distance will make corner-to-corner measurements
impossible.

Diagonals are also useful in locating fireplaces, built-in furniture, and other features.

3.1.12 Stair treads in good condition should be spot checked for regularity, otherwise each tread
must be measured individually, keeping in mind that the edge of the nose, not the face of the
riser will be seen in plan. The center post and top and bottom rungs of circular stairs should be
located relative to known points in the space.

3.1.13 Reflected ceilings are located relative to floor plans by dropping a plumb bob at the
corners to the floor. A tape measure can then be tacked or held at one end, stretched across the
ceiling and read from below. These measurements will also be used to construct section
drawings. If possible, diagonal measurements should also be taken.

3.1.14 Unless it can be demonstrated that appliances such as stoves, furnaces and bathroom
fixtures have historical or other contextual significance, they should be drawn schematically,
rather than in detail.

3.1.15 New partition walls, counters and building additions should be measured and drawn as
they exist; notes will call out materials and dates on the final drawings. Evidence of elements no
longer extant, such as "paint shadows" or missing trim should be recorded. Consultation with
project historians and others knowledgeable about the structure will determine if missing
elements are to be noted on the drawings.

3.1.16 The failure of floor plans to "line up" is often a symptom of buildings changing shape due
to various types of structural distortion. Suspending a plumb bob from the top of a wall may
show the wall to be leaning several degrees from vertical, causing floors to move horizontally
relative to each other.
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3.1.17 Recording circular, elliptical, polygonal and irregular spaces.

In Figure 3.8:

1) Locate and
triangulate
known points
such as door
frames A, B,
C, D;

2) from A and
B, locate e, f,
g, h, etc., and
from C and D
locate i, j, k, |,
m, etc.;

Figure 3.8: Beginning triangulation of an elliptical space. Blue Room, The White

House, Washington, DC.

In Figure 3.9: 30 _ )

1) locate — Wi ‘\ A X
reference | ) -Ypd
points at W, il ~Uly -
X,Y, and Z; ® Z ! 8!

2) plot
curves by _
triangulating — §L
tile locations
a, b, c, etc.

a _J 0

' | 1

Figure 3.9: Plotting irregular curves. Wishing Well, Scotty's Castle, Death Valley National
Monument, California.
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A second method is to lay a sufficient number of straight datum lines (strings or measuring
tapes) on the floor (AB, AF, CD in Figure 3.10). Locate the end points relative to nearby known
points. In this case, measure to each mortar joint at right angles to the tape measure. Connecting
the points will produce a plot of the curve.
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Figure 3.10: Plotting irregular curves from straight datums. @

Measured drawing of the Joers-Ketchum Rowhouse patio,

Rancho Santa Fe, California. : =
Figure 3.11: Triangulation in a highly irregular
space. Field sketch of the left flank angle, Ft.

Sumter National Monument, Sullivan's Island,
South Carolina.

3.2.0 SKETCHING AND MEASURING ELEVATIONS

3.2.1 Elevations represent the planar surfaces of structures as ideally seen without the distortion
of photography and natural vision. Field sketches show structures without planting, shades or
shadows, glass, utility cables or screens. Gutters and other features that obscure the “essential
elevation are to be rendered separately as details.

3.2.2 Rather than delineate every brick course or row of siding or shingles, count the rows to
window openings and other significant features, remembering that top rows of brick are often
hidden behind gutters and roof overhangs. Decorative and structural elements, such as finials
and column capitals, will appear curvilinear in perspective, but are in fact linear in elevation and
must be drawn as such.
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Figure 3.12: Field sketch of west elevation, Asa Packer Mansion, Jim Thorpe, Pennsylvania.

3.2.3 As in construction drawings, field sketches will refer to details drawn at larger scale for
clarity. Porches, screen doors and window shutters may be drawn separately. (In many
instances, screen doors, gutters and non-historical building elements are "graphically removed"
from the final drawing, that is, when it is determined that to draw them would obscure more
important features. Graphic removal must be approved by project leaders and historians.)
Larger structures should be sketched as logically separate elements, e.g. main
block--hyphens--wings.

3.2.4 Accurate datum lines are the key to successful measurement of elevations and sections. A
transit or similar surveying instrument is located at a distance from the structure that affords the
best view of the maximum possible number of elevational features. This is especially important
for structures with highly articulated surfaces. Points are marked by datum number with ink on
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drafting tape or other materials not injurious to the
structure. Snap chalk lines between points; these
lines are the "zero™ from which vertical
measurements are taken up and down. USE
BLUE POWDER ONLY! RED AND
YELLOW ARE PERMANENT.

Virtually all structures will require at least two
horizontal datums. It is therefore imperative to
label them clearly on all field notes and
preliminary pencil drawings, and to note the
vertical distances between the datums.

3.2.5 When the digital measuring pole is used, the
dimension may be calculated back to the datum
line or directly from the surface on which the pole
is standing.

3.2.6 Measuring structures of more than one story
in height will often require more than one datum
line. The higher datums can be established with
transits located on surrounding higher ground or
other structures.

3.2.7 Because roof ridges can be irregular, a
datum line can be established between chimneys
or other roof projections, and checking
horizontality with a string level. More information
on measuring roofs can be found in 3.5.0.

3.2.8 A symptom of lateral wall shifting in its
own plane is a rhomboid appearance, that is, the
absence of right angles at the corners of walls,
doors and windows (Figure 3.14). To record such
an elevation, horizontal datums must be
established with plumb bobs or suspended chalk
lines. Determining the plumbness of walls in
elevation will also prove useful in developing
sections.

3.2.9 Sharing dimensions can save a great deal of
time during the measuring phase. Some
elevational features can only be reproduced from
plan information, such as spiral stairs and bay
windows (see 14.0.0; Appendix F: Projections
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Figure 3.13: Field sketch of the Tea Room elevation,
Monticello, Charlottesville, Virginia.
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From Plans to Elevations.)

3.2.10 When building
elements project forward
significantly from the
principal plane of the
elevation, the elevations