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Abstract

The Burgess-Capps Cabin is located on the US Air Force Academy
(USAFA), Colorado, and was placed on the National Register of Historic
Places (NRHP) in 1975 under the name of “Pioneer Cabin.” The building is
currently not occupied but used as a history interpretive site. It is one of
the few log cabins that remain in this part of Colorado from the time of Eu-
ropean settlement. All buildings, especially historic ones, require regular
planned maintenance and repair. The most notable cause of historic build-
ing element failure or decay is not the fact that the historic building is old,
but rather, it is caused by incorrect or inappropriate repair or basic neglect
of the historic building fabric. This document is a maintenance manual
compiled with as-is conditions of construction materials of the cabin. The
secretary of interior’s guidelines on rehabilitation and repair per material
are discussed to provide the cultural resources manager at USAFA a guide
to maintain this historic building. Additional chapters include information
regarding the historic materials and a structural analysis. This report satis-
fies Section 110 of the National Historic Preservation Act (NHPA) of 1966
as amended and will help USAFA’s Cultural Resources Management Office
to manage this historic building.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not
to be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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1.2

1.3

Introduction
Background

The US Congress codified the National Historic Preservation Act of 1966
(NHPA), the nation’s most effective cultural resources legislation to date,
in order to provide guidelines and requirements for identifying tangible
elements of our nation’s past. This legislative requirement was met
through creation of the National Register of Historic Places (NRHP).
Contained within this piece of legislation (NHPA Sections 110 and 106) are
requirements for federal agencies to address their cultural resources,
defined as any prehistoric or historic district, site, building, structure, or
object. Section 110 requires federal agencies to inventory and evaluate
their cultural resources. Section 106 requires the determination of effect of
federal undertakings on properties deemed eligible or potentially eligible
for the NRHP.1

Objective

The objective of this work was to gather building data through field inspec-
tions, archival research, and 3D scanning of the Burgess-Capps Cabin lo-
cated at the US Air Force Academy (USAFA) and to compile this data to
help manage this historic building and site by prioritizing appropriate re-
construction, repair, and maintenance tasks.2

Approach

The Burgess-Capps Cabin’s historical information, evaluation, site location
and information, and feature evaluation report are based on four succes-
sive steps—Stages I, II, III, and IV—with each step providing a foundation
for the next level. Carey L. Baxter, August S. Fuelberth, Adam D. Smith,
Peter B. Stynoski, and James Wilcoski gathered building and site data

1. National Historic Preservation Act, Pub. L. No. 89-665, as amended by Pub. L. No. 96-
515, Sections 110, 106 (1966).

2 Note that the Colorado State Historic Preservation Office was not able to review the re-
port prior to its finalization, and if it is needed for future, presently unknown Section 106
needs, USAFA understands that the report's findings and recommendations will need to be
considered by the Colorado State Historic Preservation Office at that time for specific needs
on concurrence or nonconcurrence regarding undertakings.
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through field inspections, archival research, and 3D scanning. The re-
searchers then compiled this data into the four stages described below.

Stage I is the identification and documentation of the historic building
and classification of the building. This stage produces general identifi-
cation information, including the background material necessary to es-
tablish a frame of reference for the building’s history, architecture, and
construction techniques and materials. Stage I includes an up-to-date
historic context utilizing recently gathered material from repositories
at USAFA and in Colorado Springs.3

Stage II includes the site location and general site information, as well
as an architectural description of the Burgess-Capps Cabin.

Stage III allows for the organization of the building into one or more
zones or areas of varying historical and architectural importance. This
section contains descriptive information and photographs, drawings,
and keys to identify the areas.

Stage IV contains the identification, evaluation, and descriptions of in-
dividual architectural features (both building and site) or elements
within each zone that were established in Stage I1I (referred to as the
“Element Report”). Stage IV also identifies deficient elements and pro-
vides work recommendations and cost estimates to correct these defi-
ciencies. The elements are organized into divisions such as exterior and
interior. The data in Stage IV is most applicable to reconstruction, re-
pair, and maintenance.

Scope

The data collected for work related to this report for the Burgess-Capps
Cabin is organized into two parts: graphic documentation and written
information.

The graphic portion consists of historical photographs of Burgess-Capps
Cabin, historical maps and aerials, and current condition drawings based
on 3D scan data.

3. Some oral histories and other sources are not easily vetted, so dates and timelines

may not correlate across the historic context.
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The written portion consists of the various elements of the building and
potential repair or replacement options guided by the “Secretary of the In-
terior’s Standards.”4

Researchers

This project was conducted by the US Army Corps of Engineers, Engineer-
ing Research Development Center, Construction and Engineering Re-
search Laboratory (ERDC-CERL) in Champaign, Illinois. The research
team included Adam D. Smith, master of architecture, as project manager
with 25 years of experience in military architectural history; Carey L. Bax-
ter, archeologist and 3D scanning expert with 22 years of experience; Peter
B. Stynoski for the materials analysis; James Wilcoski for the structural
analysis; Madison L. Story, master of science in historic preservation,
preservation professional with 2 years of experience; and August S. Fuel-
berth, student intern (architecture), with 3 years of experience, supervised
by Joseph S. Murphey, master of architecture, historical architect with 42
years of experience, registered architect, Texas #12533.

Site visits

ERDC-CERL personnel made three trips to USAFA, first in August 2021 to
3D scan the Burgess-Capps Cabin and to evaluate, photograph, and gather
information at USAFA’s Cultural Resources Management (CRM) Office.
The second and third trips were completed in November 2021 to gather
historical information, specimens for the materials analysis, additional
photographs, and data for the structural assessment.

Throughout 2021 and 2022, USAFA CRM staff assisted with the gathering
of additional photographs and information in consultation with ERDC-
CERL personnel upon our site visits as well as via phone and email.

4. National Park Service, “The Secretary of the Interior's Standards for the Treatment of
Historic Properties: Rehabilitation as a Treatment and Standards for Rehabilitation,” Technical
Preservation Services, last updated October 26, 2022, https://www.nps.gov/articles/000/treat-
ment-standards-rehabilitation.htm.
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2 Stage I: History

The first Euro-Americans passed through the Colorado Springs area in the
early to mid-1800s; however, Euro-American settlement did not begin in
earnest until the passage of the Homestead Act of 1862, which allowed
prospective settlers to obtain a 160-acre parcel for a dwelling and home-
stead. The earliest Euro-American settlers in the area were William Len-
nox, Aaron Blodgett, Charles Schubarth, Harlow Teachout, and William
Burgess;5 however, the region was utilized by the Arapahos, Cheyenne,
and Utes before Euro-American settlement.¢

Euro-American settlement of the Colorado Springs area was largely incited
by the discovery of gold in Colorado in 1859. In 1861, a stage road was es-
tablished between Colorado City and Denver City, and settlers quickly be-
gan homesteading or purchasing land in the area that would later become
USAFA.7 At this time, the land in the area was government land, often re-
ferred to as “offered land,” which was open to private entry. Government
regulations provided that surveyed land that had been open to preemption
and homestead for five years but had not been occupied could be pur-
chased in unlimited acreage at $1.25 per acre. Most of the Colorado
Springs area was “offered land” in the 1860s and 1870s, but settlers pri-
marily homesteaded in the Shooks Run and Monument Creek valleys.8
Much of the land that would later become USAFA was purchased by Gen-
eral Palmer, the founder of the Denver and Rio Grande Western Railroad,
and his backers. By 1871, the railroad ran from Colorado Springs to Denver
along Monument Creek.9

5. HMdb.org, “Before the Academy: United States Air Force Academy,” The Historical
Marker Database, October 20, 2020, https://www.hmdb.org/m.asp?m=158304.

6 E.S. Cassells, The Archaeology of Colorado (Boulder, CO: Johnson Publishing Company,
1983). For a full list of the spelled-out forms of the units of measure used in this document
and their conversions, please refer to US Government Publishing Office Style Manual, 31st ed.
(Washington, DC: US Government Publishing Office, 2016), 248-52 and 345-47, https://www
.govinfo.gov/content/pkg/GPO-STYLEMANUAL-2016/pdf/GPO-STYLEMANUAL-2016.pdf.

7. Versar, Inc., National Register Eligibility Evaluation of Archaeological Site 5EP1619,
United States Air Force Academy, El Paso County, Colorado (Colorado Springs, CO: United
States Air Force Academy, 2007), 7.

8 I. Howbert, Memories of a Lifetime in the Pikes Peak Region (New York, NY: G.P. Put-
nam’s Sons, 1925).

9. Bernard Schriever, personal communication with Adam Smith, April 25, 2023; Bill Eck-
ert, “A USAFA Nearby Neighborhood History,” Air Force Academy Class of 1968 (website), Octo-
ber 27, 2015, http://www.usafa68.org/Bulletins/Eckert/bu35.htm.
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Harlow Teachout was the first major settler in the area, and he constructed
a two-story, eight-bedroom home in what is now Pine Valley in the late
1860s.1° In 1872, David Edgerton purchased a 160-acre tract of land adja-
cent to Harlow Teachout’s homestead.!* Edgerton, though, may have
started inhabiting this land on 27 July 1869.12 Soon after, an area hotel—
located, according to oral histories, in Harlow Teachout’s two-story
home—known as Edgerton House came to house people traveling between
Denver and Pueblo. By 1878, a small community had formed on Edger-
ton’s homestead, and it served as a station on the Denver and Rio Grande
Railroad (Figure 1).13

Figure 1. Edgerton shown in red box on a ¢. 1890 map. (“El
Paso County Colorado map,” after 1882 about 1890,
Wikipedia, https://en.wikipedia.org/wiki/Edgerton,_Colorado. Edited
by the Engineer Research and Development Center,
Construction Engineering Research Laboratory [ERDC-CERL],
2022. Public domain.)

l::,' £ =] B T Lhacy o
*x‘ '“t # Bl:"“l'f - pr
o : ] " Fring Esitsn
kj -g?.%__x vod e o g Ctlhe
Pty r (%] '..‘ a ]
o\, 1 : (4] Oy
T ; Fra N Ay aleon
iyt 0
= hﬁl’mm
S 1R e T WA
[ 4 S
&3 1 \_ﬂt\-@ o & F r\’“-'rl: -
A a0t -+ sunthen -
e ¥ \ . ds'. . .I < E
| Bumelew
et 0O Flo ¥ o Dyer LlefButten’y 2
2 ﬁi’ < 5

.j RS .?'h'-lﬂ A
3=
RS A\ 5

2.1 The Burgesses and the Cappses

In the early to mid-1870s, the Capps and Burgess families settled on land
north and northwest of Edgerton. After moving from Ohio, Leonard Capps

10. Jill R. Trout, “Communities of Yesterday,” July 19, 1988, MSS 0126 SC, Special Collec-
tions, Pikes Peak Library District, Penrose Library, Colorado Springs, CO, 2.

11. Danny Summers, “A Look Back at Edgerton,” Douglas County News-Press, March 26,
2011, https://douglascountynewspress.net/stories/a-look-back-at-edgerton,89732.

12. Trout, “Communities of Yesterday,” 2.
13. Trout, “Communities of Yesterday,” 2-4.
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likely settled in the area first, building a cabin around what is now Falcon
Stadium circa 1869.14

Approximately one mile to the east of the Capps cabin, William “Bill” Alex-
ander (alternatively spelled Alexsander) Burgess (Figure 2) built a 288

sq ft cabin beginning in 1875.15 Bill Burgess was born in Cleveland, Ohio,
on 20 February 1854. Following the death of his father, he and his mother
moved west in 1859 in a covered wagon pulled by a yoke of eight oxen.
They stopped in Lawrence, Kansas, and Denver, Colorado, before arriving
to Keystone, Colorado, in 1862.1¢ Bill Burgess and his mother, Isabelle, re-
mained in Keystone, Colorado, from 1862 until 1870.17 Bill, reportedly
without his mother, came to Douglass Valley in the early 1870s.18

14. Census records show that the Capps family occupied the cabin in 1870; George V. Fa-
gan, “The Air Force Academy Site and the Pikes Peak Region,” 1962, 4489.13, Special Collec-
tions, Pikes Peak Library District, Penrose Library, Colorado Springs, CO, 4; Terry Aretz,
“Students Discover Pioneer Cabin,” Falcon Flyer, October 10, 1996, C: Environmental &
CATCODE Documentation, XQPZ04550, Real Property Office, US Air Force Academy, Colorado
Springs, CO.

15. “Academy Goes Up on Land Rich in Pioneer History,” Gazette Telegraph, May 12,
1957, 125.3.21, RG 120, Series 15, Box 5, folder 4, US Air Force Academy Library, Colorado
Springs, CO; Sarah M. Scalise, “Physical Inspection Checklist,” A: Asset review/Inventory (Fa-
cility Inspection/Inventory, Appraisals), XQPZ04550, Real Property Office, US Air Force Acad-
emy, Colorado Springs, CO; Aretz, “Students Discover Pioneer Cabin;” Hal M. Brewer, “Pioneer
Cabin,” National Register of Historic Places Nomination Form, January 27, 1975, F: Transfer
Documentation (DD Form 1354 with key supporting documents), XQPZ04550, Real Property
Office, US Air Force Academy, Colorado Springs, CO; Marion G. (Burgess) Jaloma, “‘“The Lonely
Burgess Cabin’ by Dave Hughes corrected by Marion G. (Burgess) Jaloma,” personal collection
of Jack Anthony.

16. Marion G. (Burgess) Jaloma, “‘The People Story Behind the Pioneer Cabin’ by Bill
Hemingway corrected by Marion G. (Burgess) Jaloma,” personal collection of Jack Anthony.

17. Jaloma, “‘The People Story Behind the Pioneer Cabin’ by Bill Hemingway corrected by
Marion G. (Burgess) Jaloma.”

18. Jaloma, “‘The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma.”
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Figure 2. William Alexander “Bill”
Burgess, 1901. (Personal collection of
Jack Anthony. Reprinted with
permission of Jack Anthony.)

In 1861, a man named William W. Burgess filed a homestead for a 160-
acre parcel of land in Douglass Valley; however, according to a Burgess
descendant, this was not the same William “Bill” Alexander Burgess
who built the cabin, as Bill was too young to file a land claim, and his
father William had passed away in Ohio prior to Bill and his mother’s
arrival in Colorado.9

There are numerous varying reports regarding how William “Bill” Alexan-
der Burgess acquired his homestead north of Colorado Springs (Figure 3).
Per the chain of title, Burgess borrowed $200 from J. B. Kilbourn, the re-
ceiver against the property, in 1887; however, the transaction was not rec-
orded until 1889, and Burgess did not receive the patent until 1891. He

19. Notably, there is no land patent accessible via the Bureau of Land Management’s
online General Land Office Records for a William Burgess or William W. Burgess in 1861.
There are patents for a William Burgess, no middle name, in 1884 and William A. Burgess in
1891; Jaloma, “‘The People Story Behind the Pioneer Cabin’ by Bill Hemingway corrected by
Marion G. (Burgess) Jaloma”; William Burgess (Pueblo, CO) state volume patent No. 1768,
Land Patent Search (database), General Land Office Records, Bureau of Land Management,
accessed September 2, 2022, https://glorecords.blm.gov/search/default.aspx; William A. Burgess
(Pueblo, CO) state volume patent No. 4761, Land Patent Search (database), General Land Of-
fice Records, Bureau of Land Management, accessed September 2, 2022, https://glo-
records.blm.gov/search/default.aspx.
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also did not record the patent with the county until 1911.2¢ Other reports
state that he filed to purchase the homestead on 14 February 1871, when
he was a few days shy of his 17th birthday, or that he traveled to Pueblo,
Colorado, with Timothy Kenneth Capps to pay a $6.00 fee to the financial
receiver for a homestead parcel on 16 January 1884 (Timothy K. Capps re-
portedly already lived on the adjacent land, as his father, Leonard, had
homesteaded it in 1886).2! Given these conflicting reports, it is possible
that Burgess arrived and began inhabiting the land in the decade prior to
his pursuit of legal ownership of the land.

Figure 3. Bill Burgess'’s parcel shown on a contemporary map of the US Air Force Academy
(USAFA), 2022. (William A. Burgess [Pueblo, CO] state volume patent No. 4761. Map data:
Powered by Esri.)
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Bill initially lived in a slab shack west of where he would later build his
cabin as, according to a descendant, he had a mine claim in the hills.22 He
cut logs and ties for the Denver and Rio Grande Western Railroad to earn
money. He reportedly began building the cabin that is now known as the

20. William A. Burgess (Pueblo, CO), The Security Abstract and Title Company, abstract of
title no. 84011, RG 120, US Air Force Academy Library, Colorado Springs, CO.

21. William’s move to his own property was reportedly the result of cruelty from his step-
father, Bill Jones; [The story of William Alexander Burgess], F: Transfer Documentation (DD
Form 1354 with key supporting documents), XQPZ04550, Real Property Office, US Air Force
Academy, Colorado Springs, CO; Marion Gene (Burgess) Jaloma and R. Steve Andrews, “Bur-
gess Homestead Cabin,” 2005, personal collection of Jack Anthony; Marion G. (Burgess)
Jaloma, “Leonard Kenneth Capps Family,” personal collection of Jack Anthony.

22. No record of this mine claim was found by researchers; Jaloma, “‘The Lonely Burgess
Cabin’ by Dave Hughes corrected by Marion G. (Burgess) Jaloma.”
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Burgess-Capps cabin in 1875, though this date may be inaccurate.23s Upon
completion, it had a sod roof and dirt floor; Bill laid the plank floor and
shake roof after beginning a family. The loft and porch were also later ad-
ditions to the cabin.24

In 1880, Bill, then 26, married Adaline (alternatively spelled Adayline)
Layton, who had moved to Colorado from Illinois. The pair went on to
have five children: Henry Alexander, born 1881; Oscar Allen, 1882; Eliza-
beth Mary, 1884; Emma, 1886; and Olive Camilla, 1888.25

Adaline reportedly aided in the ongoing construction of the cabin, collect-
ing rock for the exterior chimney and digging a cellar on the north eleva-
tion of the cabin. This cellar was likely a root cellar, as there is no evidence
of a subsurface room next to the cabin.2¢ Adaline also reportedly installed
a comb-cleaning device consisting of a corn cob with horsehair by drilling
a hole in the wood and pushing the corn cob into the hole to hang it.2”

The Burgesses most consistently earned money through raising crops and
some cattle, including milk cows, oxen, and horses.28 Many of these ani-
mals were bequeathed to Bill Burgess in his mother’s will.29 At various
points, he also cut ice at Monument Ice Plant for the icehouse in Colorado
Springs, worked a mine in the Front Range, and panned gold on Cherry
Creek and the South Platte River.3° He also served as a constable with
terms beginning on 5 January 1882 and 4 January 1886.3! To buy food and
supplies, the family would frequently travel to Edgerton by wagon.32

23. Jaloma, “‘The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma.”

24. Jaloma and Andrews, “Burgess Homestead Cabin.”

25. Hemingway, “The People Story Behind the Pioneer Cabin;” Jaloma, ““The Lonely Bur-
gess Cabin’ by Dave Hughes corrected by Marion G. (Burgess) Jaloma.”

26. Bernard Schriever, personal communication with Adam Smith, April 25, 2023.
27. [The story of William Alexander Burgess].

28. Hemingway, “The People Story Behind the Pioneer Cabin;” Jaloma, ““The Lonely Bur-
gess Cabin’ by Dave Hughes corrected by Marion G. (Burgess) Jaloma.”

29. Jaloma, “Burgess Homestead Cabin.”
30. Hemingway, “The People Story Behind the Pioneer Cabin;” Jaloma, “‘The Lonely Bur-
gess Cabin’ by Dave Hughes corrected by Marion G. (Burgess) Jaloma.”

31. Jaloma, ““The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma.”

32. Aretz, “Students Discover Pioneer Cabin;” Jaloma, “‘The Lonely Burgess Cabin’ by
Dave Hughes corrected by Marion G. (Burgess) Jaloma.”
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Throughout the Burgess family’s time in the cabin, Cheyenne and Arapa-
hoe Indigenous peoples reportedly returned to the Colorado Springs area
to reclaim their land in a series of small, unsuccessful raids. Some sources
report that Bill Burgess lost his left eye in a raid;33 however, descendants
note that this is untrue, and that Bill was, in fact, friendly with local Indig-
enous peoples, who would frequently come visit the family’s cabin.34

The Capps family were also frequent visitors to the Burgess cabin. The
Burgesses sometimes took in the Capps family during times of hard-
ship, though the Capps family never lived in the cabin on a permanent
basis.35 Reportedly, two Capps family members were born in the Bur-
gess cabin: Ara Eugene Capps, born 20 May 1883, and Clarence Emer-
ald Capps, born 22 December 1887.3¢ Clarence later died after eating
poisonous wild berries and was buried on a nearby property. He was
reinterred near the Burgess cabin in the mid-20th century.3” The close
relationship between the Capps and Burgess families was likely due to
the fact that they were related by marriage—Timothy K. Capps (Bill
Burgess’s neighbor who reportedly filed for a homestead with Burgess
in Pueblo in 1884) married Adaline Layton’s half-sister.38 As such, the
Burgess children and the Capps children, including those now buried
near the cabin, were first cousins.39

Around 1894, Adaline left Douglass Valley with her and Bill’s three daugh-
ters—Elizabeth Mary, Emma, and Olive Camilla—and a man she had
known in Illinois, James Andrew Davis.4° According to Bill Burgess’s
grandson Bob Burgess, Adaline left Douglass Valley because “she couldn’t

33. Hemingway, “The People Story Behind the Pioneer Cabin.”

34. Jaloma, “‘The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma;” Jaloma, ““The People Story Behind the Pioneer Cabin’ by Bill Hemingway cor-
rected by Marion G. (Burgess) Jaloma.”

35. Notes of Jack Anthony, Jack Anthony’s personal collection.

36. Bill Holland, “Early Settler Returns to Birthplace” United States Air Force News Re-
lease, October 23, 1969, F: Transfer Documentation (DD Form 1354 with key supporting doc-
uments), XQPZ04550, Real Property Office, US Air Force Academy, Colorado Springs, CO;
Jaloma and Andrews, “Burgess Homestead Cabin;” Jaloma, “Leonard Kenneth Capps Family.”

37. Jaloma, “Burgess Homestead Cabin.”

38. Notes of Jack Anthony, Jack Anthony’s personal collection.

39. Jaloma, ““The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma.”

40. Jaloma, ““The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma;” Hemingway, “The People Story Behind the Pioneer Cabin.”
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take the pioneer life any more [sic].”4* She had reportedly filed for divorce
in 1890 on grounds of cruelty, though this was never granted.42 The couple
and daughters then moved to Fort Morgan, Colorado, where Elizabeth
Mary died due to illness on 27 August 1897. In 1906, Adaline, Davis, and
the two remaining daughters decided to move to Cottage Grove, Oregon, in
response to ongoing harassment from Bill.43 Ultimately, Adaline died in
Cottage Grove in 1947.44

After Adaline and the daughters left, Bill and the couple’s two sons—Henry
Alexander and Oscar Allen—remained in the Douglass Valley cabin.45 Bill
reportedly spent a lot of time in the 1890s and early 1900s in Colorado
Springs and Fort Morgan attempting to get Adaline to return to the cabin,
leaving Henry and Oscar to fend for themselves.4® Around this time, Bur-
gess borrowed money against the land. In 1889, he borrowed $150 from
Kirke H. Field, trustee, use of David Heron, and George Walker, trustee,
use of Kirke H. Field. He paid off this loan in 1891 but later that year bor-
rowed $250 from Simon J. Dunbar, trustee, use of the Security Loan Com-
pany. He defaulted on this second loan in 1892, and the property was sold
at auction to Frank H. Pettingell, a member of the Security Loan Company,
for $100.47

Oral histories indicate that Bill continued to live in the cabin through
1924; however, he also allegedly borrowed $80 from the First National
Bank of Colorado Springs, mortgaging his property to plant an orchard
that failed after several years of drought. This account suggests that Bur-
gess may have acquired and resided on an additional property.48 Regard-
less, in 1924, Bill lost his leg following an injury while working at the

41. Hemingway, “The People Story Behind the Pioneer Cabin;” Jaloma, “‘The Lonely Bur-
gess Cabin’ by Dave Hughes corrected by Marion G. (Burgess) Jaloma.”

42, Jaloma, “Burgess Homestead Cabin.”

43. Jaloma, “Burgess Homestead Cabin.”

44, Hemingway, “The People Story Behind the Pioneer Cabin.”

45. Hemingway, “The People Story Behind the Pioneer Cabin.”

46. Jaloma, “Burgess Homestead Cabin.”

47. The Security Abstract and Title Company, Abstract of Title No. 84011.
48. Hemingway, “The People Story Behind the Pioneer Cabin.”
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Monument Ice Plant.49 He also lost sight in one eye around this time,
though the cause is unclear.5°

Unable to continue living on his own, Bill moved to Colorado Springs to
live with his son Henry. He later moved to Englewood, a suburb of Denver,
to live with his son Oscar Allen.5! At this time, his second leg became in-
fected.52 Bill Burgess died on May 3, 1930, reportedly as a result of this in-
fection.53 He is buried in Riverside Cemetery in Denver.54

Douglass Valley

Following Frank H. Pettingell’s purchase of the Burgess land, he trans-
ferred the title to the Security Loan Company, which seemingly main-
tained ownership until 1900, as the president of the Security Loan
Company paid taxes on the property until that date. That year, the land
was sold to A. C. Magruder, but the transaction was not legally recognized
until 1910. In 1911, Magruder sold the land to Frank L. Dennis. Dennis
sold the land to Ethel M. Clark in 1920. In 1924, Clark sold the right-of-
way for a driveway to Grace Seymour; she sold the remainder of the land
to Gordon Cronkhite in 1925. Cronkhite sold the land in 1933 to Ignacio
Montano, who sold the land several months later to Leon Snyder.55 Snyder
reportedly came to own a 1,520-acre parcel that expanded beyond the for-
mer Burgess (and Capps) property.5°

By the time Snyder acquired the land, improvements included the Bur-
gess-Capps cabin and a large log lodge, located approximately ¥4 mile
from the Burgess-Capps cabin. The lodge was noted by appraisers at the
time of USAFA’s acquisition of the property in 1955 as 25—30 years old, in-
dicating that it was constructed by Gordon Cronkhite, Ignacio Montano
(though, due to the brevity of his ownership of the property, this is

49. Jaloma, “‘The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma.”

50. Jaloma and Andrews, “Burgess Homestead Cabin;” Hemingway, “The People Story Be-
hind the Pioneer Cabin.”

51. Hemingway, “The People Story Behind the Pioneer Cabin.”
52. Jaloma, “Burgess Homestead Cabin.”
53. Jaloma, “Burgess Homestead Cabin.”

54. Hemingway, “The People Story Behind the Pioneer Cabin;” [The story of William Alex-
ander Burgess]; Jaloma, “Burgess Homestead Cabin.”

55. The Security Abstract and Title Company, Abstract of Title No. 84011.
56. Trout, “Communities of Yesterday,” 11-12.
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unlikely), or Leon Snyder.57 Also at the time of Snyder’s acquisition of the
land, there was a lean-to constructed on the back of the cabin, though it is
unclear who was responsible for its construction (Figure 4).58

Figure 4. Burgess-Capps cabin with lean-to visible on north elevation, 4 July 1929. ([Photo of
lean-to on back of cabin]. Reprinted with the permission of Jack Anthony.)

= ~
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At an unknown date, likely in the 1930s, Mr. and Mrs. Earl Douglass pur-
chased the 1,520-acre Snyder property to operate a dude ranch and
dairy.59 The property was known as Pine Haven Ranch at this time.¢° By
this point, the property featured the Burgess-Capps cabin; a seven-room,
single-story house; a three-room frame and log cottage; and various

57. Richard J. Des Jardins, “Appraisal: The Douglass Ranch, Colorado Springs, Colorado,”
124.20.80, RG 120, U.S. Air Force Academy Library, Colorado Springs, CO, 15.

58. [Photo of lean-to on back of cabin], personal collection of Jack Anthony.

59. The Douglass’ original acquisition date of the property is unknown; Gerald T. Hart,
“Appraisal: The Douglass Ranch, El Paso County, Colorado,” January 3, 1954, 124.20.78, RG
120, US Air Force Academy Library, Colorado Springs, CO, 1-2; Watson A. Bowes, “Appraisal:
Douglass Ranch Property near Colorado Springs, Colorado,” November 28, 1954, 124.20.79,
RG 120, US Air Force Academy Library, Colorado Springs, CO, 4, 12.

60. Letter from James H. Douglass to Harold E. Talbott, February 3, 1955, F: Transfer Doc-
umentation (DD Form 1354 with key supporting documents), XQPZ04550, Real Property Of-
fice, US Air Force Academy, Colorado Springs, CO.
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outbuildings.* The Douglasses also built three small cabins, now referred
to as the “Boy Scout Cabins,” on the property.62

After purchasing the property, the Burgess-Capps cabin had deterio-
rated. Earl Douglass, though, was interested in preserving the cabin,

so the family “made the few necessary repairs” and started using the

building “as a private museum for a few old articles in the possession
of [the] family.”63

The necessary repairs involved attempts at restoring the cabin to what the
Douglass family believed was its original state by installing new window
sashes, caulking some chinks, installing new shingles, and repairing the
chimney.®4 The cabin’s preservation, as well as the ongoing presence of the
heirlooms in the cabin, was a condition of the Air Force Academy Con-
struction Agency’s purchase of the land.65

At the time of the Douglass’ purchase of the property, the land that would
later become USAFA—formerly popular for homesteading and ranching—
became a popular location for the summer homes and estates of wealthy
residents of Colorado Springs.6¢ By the time that USAFA purchased the
land in the 1950s, Douglass Ranch, also known as Douglass Valley, was
one of four primary communities and ranches in the area (the others being
Pine Valley, Jack Valley, and Cathedral Rock Ranch).67

61. Trout, “Communities of Yesterday,” 11-12; Hart, “Appraisal: The Douglass Ranch,”
13.

62. Bernard Schriever, personal communication with Adam Smith, April 25, 2023.
63. Letter from James H. Douglass to Harold E. Talbott.

64. Gazette Telegraph, June 26, 1955, C: Environmental & CATCODE Documentation,
XQPZ04550, Real Property Office, US Air Force Academy, Colorado Springs, CO.

65. Hemingway, “The People Story Behind the Pioneer Cabin;” Gazette Telegraph, June
26, 1955, C: Environmental & CATCODE Documentation, XQPZ04550, Real Property Office,
US Air Force Academy, Colorado Springs, CO.

66. Versar, Inc., National Register Eligibility Evaluation of Archaeological Site 5SEP1619, 7.

67. Jill R. Trout, “Communities of Yesterday,” July 19, 1988, MSS 0126 SC, Special Collec-
tions, Pikes Peak Library District, Penrose Library, Colorado Springs, CO, 2.
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2.3

The US Air Force Academy (USAFA) land acquisition8

After the US Air Force was established as a separate service in September
1947, planning began for the establishment of an Air Force Academy.69
The secretary of the Air Force appointed a commission to select a site for
the new academy, and Colorado Springs was 1 of 29 sites being consid-
ered.”? By 1954, three potential locations remained: Colorado Springs, Col-
orado; Alton, Illinois; and Lake Geneva, Wisconsin.” In a bid to get the
Academy to settle on Colorado Springs, the State of Colorado offered a
million dollars towards the purchase of land, which would then be given to
the Air Force.72

The site north of Colorado Springs, including Douglass Valley, was offi-
cially chosen as the future home of USAFA circa 1954. The State of Colo-
rado appointed another commission—the Colorado Land Acquisition
Commission—to negotiate with landowners to purchase their land. The
commission then appointed three appraisers to appraise each property
owner’s holdings, and the highest of the three appraisals was offered to
the resident.”3

Despite residents’ objections, the Land Acquisition Commission pur-
chased 160 parcels in the designated Academy area, roughly bounded by
the Pike National Forest on the west and US Highway 85-87 on the east,
with uses including large farming and ranching operations; commercial
and industrial properties; small acreage homesteads; and a small, pri-
vately-owned airport.74 There were 683 extant structures in the acquisi-
tion area.”s While most of the buildings were demolished prior to facility

68. Parts of this section have been modified and reprinted from Allison R. Young, Carey L.
Baxter, Joseph S. Murphey, Karlee E. Feinen, Madison L. Story, and Adam D. Smith, US Air
Force Academy Gallagher and Massey Ranch Houses: Historic American Buildings Surveys
C0-237, CO-237-A, and CO-238, ERDC/CERL SR-23-1 (Champaign, IL: ERDC-CERL, 2023),
http://dx.doi.org/10.21079/11681/47190. Public domain.

69. United States Air Force Academy, “Air Force Academy History,” Articles, December
20109, https://www.usafa.af.mil/News/Fact-Sheets/Display/Article/ 428274/ air-force-academy-history/ .

70. Cogswell, Pine Valley, 284-286; United States Air Force Academy, “Air Force Academy
History.”

71. George V. Fagan, “The Air Force Academy Site and its History,” March 1959, United
States Air Force Academy #2, Special Collections, Pikes Peak Library District, Penrose Library,
Colorado Springs, CO, 1.

72. Cogswell, Pine Valley, 285-287.

73. Cogswell, Pine Valley, 286-287.

74. Trout, “Communities of Yesterday,” 1-2.

75. Trout, “Communities of Yesterday,” 17.
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construction in 1958, USAFA did retain some buildings for use. These
buildings included the three log cabins on Community Center Drive built
by Leon H. Snyder sometime between 1929 and 1954 and the Burgess-
Capps cabin, built in 1875.76

When the Douglass Ranch was appraised for USAFA’s purchase in 1954,
the graves of George and Bertie Capps were found near the Burgess-
Capps cabin.”” The cabin also had one outbuilding, an outhouse, at the
time of the appraisal (Figure 5 and Figure 6).78 The outhouse was a

3 x 4 ft structure constructed of log slabs.79 The lean-to had been re-
moved by this time.80

Figure 5. The Burgess-Capps cabin with outhouse, n.d. ([Aerial photo of Burgess-Capps cabin].
Public domain.)

76. Trout, “Communities of Yesterday,” 13-17.

77. Trout, “Communities of Yesterday,” 11-12; Hart, “Appraisal: The Douglass Ranch,” 9-
10; Bowes, “Appraisal: Douglass Ranch Property,” 13.

78. Richard J. Des Jardins, “Appraisal: The Douglass Ranch, Colorado Springs, Colorado,”
124.20.80, RG 120, US Air Force Academy Library, Colorado Springs, CO, 15.

79. “Extracts taken from Appraisals (3) conducted in 1954 in preparation for acquisition
of Parcel 8,” C: Environmental & CATCODE Documentation, XQPZ04550, Real Property Office,
US Air Force Academy, Colorado Springs, CO.

80. [Aerial photo of Burgess-Capps cabin], n.d., C: Environmental & CATCODE Documenta-
tion, XQPZ04550, Real Property Office, US Air Force Academy, Colorado Springs, CO.
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Figure 6. The Burgess-Capps cabin, 1954. (Carson, “Memo for Record, subject: Pioneer
Cabin.” Public domain.)
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The Douglass Ranch underwent at least two appraisals; however, the
cabin was only a small part of the 1,520-acre property at this time and,
consequently, was minimally discussed. One appraisal described the
cabin as follows:

Abe Lincoln Cabin

One and one-half story frame cabin of field stone
foundations, hewn log walls chinked with mortar,
wood shingle roofing on wood sheathing and frame,
pine floors on sleepers or framing, no interior finish,
one room first floor, sleeping space in loft with en-
closed stairway, stone fireplace and chimney. Building
is of primitive but sound construction and appears in
fairly good condition for age. Estimated effective age
is sixty-five years. Presently used for display purposes
only. Has 300 square feet.s:

81. Hart, “Appraisal: The Douglass Ranch,” 15-16.
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2.4

A cost estimate for the cabin itself was not provided by either appraisal.82

The Burgess-Capps Cabin since USAFA acquisition

After USAFA acquired the Burgess-Capps cabin, USAFA sought to pre-
serve the cabin and open it for public display. Preservation efforts began in
late 1955, when USAFA intended to design and install steel mesh grills at
each door and window; install a split rail fence around the site; and install
no trespassing signs around the fence. Changes recommended to be done
at a later date included replacing modern roof shingles and doors, recon-
structing the porch, and rechinking the walls.83

Research into the cabin and the nearby Capps graves found that the two
graves belonged to George and Bertie Capps, who died as children in 1881
and 1885 (George and Bertie’s causes of death are unknown).84 These chil-
dren were buried on what had originally been the Louis Flegell home-
stead.85 Their parentage is unclear, but they were not the children of
Timothy K. Capps.8¢ Three more Capps family graves were found during
preliminary survey for the siting and construction of Falcon Stadium in
1960.87 These graves belonged to spouses Leonard and Mary Capps and
their grandchild Clarence Capps, who was the son of Timothy K. Capps
(himself the son of Leonard and Mary Capps and brother-in-law of Bill
Burgess) and had died after eating poisonous berries.88

By 1959, plans for the cabin called for it to be “the central feature of a pic-
nic and recreational area for cadets and other personnel associated with

82. Hart, “Appraisal: The Douglass Ranch;” Des Jardins, “Appraisal: The Douglass Ranch,
Colorado Springs, Colorado.”

83. Letter from John P. Humbach to USAFA Superintendent, September 21, 1955, F:
Transfer Documentation (DD Form 1354 with key supporting documents), XQPZ04550, Real
Property Office, US Air Force Academy, Colorado Springs, CO.

84. “Academy Goes Up on Land Rich in Pioneer History,” Gazette Telegraph, May 12,
1957, 125.3.21, RG 120, Series 15, Box 5, folder 4, US Air Force Academy Library, Colorado
Springs, CO; Trout, “Communities of Yesterday,” 11-12.

85. Jaloma, “‘The Lonely Burgess Cabin’ by Dave Hughes corrected by Marion G. (Bur-
gess) Jaloma;” Jaloma, “Leonard Kenneth Capps Family.”

86. Jaloma, “Leonard Kenneth Capps Family.”

87. Joe Barber, “Academy Works to Fix Grave Markers,” Gazette, n.d., personal collection
of Jack Anthony.

88. Jaloma, “Burgess Homestead Cabin”; George V. Fagan, “The Air Force Academy Site
and the Pikes Peak Region,” 1962, 4489.13, Special Collections, Pikes Peak Library District,
Penrose Library, Colorado Springs, CO, 4.
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the Academy.”89 In accordance with this plan and the discovery of three
additional Capps graves, a dedication ceremony was held at the cabin fol-
lowing the reinterment of the graves in August 1961 (Figure 7, Figure 8,
Figure 9, and Figure 10). The Palmer Lake Historical Society also placed a
marker in memory of pioneers in the region at the cabin and gravesite at
this time (Figure 11).9°

Figure 7. A group of people at the Burgess-Capps cabin dedication, 1961. (Environmental
& CATCODE Documentation, XQPZ04550, Real Property Office, US Air Force Academy,
Colorado Springs, CO. Public domain.)

89. George V. Fagan, “The Air Force Academy Site and its History,” March 1959, United
States Air Force Academy #2, Special Collections, Pikes Peak Library District, Penrose Library,
Colorado Springs, CO, 3-4.

90. George Capps died before he was one year old, while Bertie Capps died at the age of
3. George V. Fagan, “The Air Force Academy Site and the Pikes Peak Region,” 1962, 4489.13,
Special Collections, Pikes Peak Library District, Penrose Library, Colorado Springs, CO, 4.
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Figure 8. Air Force personnel discussing the Capps headstones at the Burgess-Capps
cabin dedication, 1961. (Environmental & CATCODE Documentation, XQPZ04550, Real
Property Office, US Air Force Academy, Colorado Springs, CO. Public domain.)
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Figure 9. Dedication of the “Pioneer Cabin” sign at the Burgess-Capps cabin dedication,
1961. ( Environmental & CATCODE Documentation, XQPZ04550, Real Property Office,
US Air Force Academy, Colorado Springs, CO. Public domain.)
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Figure 10. Surviving members of the Capps family at the Burgess-Capps cabin dedication,
1961. (Environmental & CATCODE Documentation, XQPZ04550, Real Property Office, US
Air Force Academy, Colorado Springs, CO. Public domain.)

Figure 11. Plaque placed at Burgess-Capps cabin site by Palmer Lake Historical Society,
1961. (Environmental & CATCODE Documentation, XQPZ04550, Real Property Office, US Air
Force Academy, Colorado Springs, CO. Public domain.)

Misattribution of the Burgess cabin to the Capps family seemingly began
around the 1950s and was compounded by the identification of Capps
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family graves.9* While there is no record indicating the reasons for placing
the Capps graves at the Burgess cabin, it is likely that the graves and cabin
were assumed to be related and little to no further research was con-
ducted. Regardless, the error in the name of the family who built the cabin
was known to be in error by 1969.92

The USAFA has dealt with and addressed a variety of preserva-
tion, maintenance, and security issues during its ownership of the
Burgess cabin.

In 1969, the cabin was noted as needing “immediate attention,” as

Windows and the front door are boarded up, but
the rear door has been broken out and the interior
of the building has been vandalized and furnishings
broken up.

Though the foundation of the building is bad and one
of the original logs in the rear wall is rotten, most of
the damage seems to have been willfully done. A lot of
the cement chinking has been torn out of the log walls
and thrown about the area.ss

By the time it was listed on the National Register of Historic Places on 27
January 1975, the cabin was noted as “an outstanding and well preserved
... original pioneer’s house in the Colorado mountain region.”94 At the
time of listing, one original window had been replaced with fixed glass, the
rear door and frame had been replaced, the gable siding on either end had
been replaced, and all window framing had been replaced.o

A preservation architect evaluated the building in 1975, noting that all fu-
ture log replacements “should be marked with a metal stamp reading

91. Hemingway, “The People Story Behind the Pioneer Cabin.”

92. Egon W. G. Wieselmann, “Inspection of the Pioneer Cabin on the United States Air
Force Academy Grounds,” September 28, 1969, personal collection of Jack Anthony.

93. Wieselmann, “Inspection of the Pioneer Cabin on the United States Air Force Academy
Grounds.”

94. Brewer, “Pioneer Cabin.”
95. Brewer, “Pioneer Cabin.”



ERDC/CERL TR-23-24 23

‘1975’, characters 1/4 inch to 3/8 inch high.”9¢ He also recommended the
following actions to the exterior:

e Treatment of all lower logs with wood preserver

e Installation of a gutter on the north elevation of the cabin

e Installation of a French drain or other mechanism to prevent water
from pooling near the cabin

e Treatment of original vertical boards at gable ends with wood preserver

e Repointing the chimney

e Replacement of missing foundation stones9”

The architect recommended the following actions to the interior:

e Stabilizing the loft, which was sagging

e Refinishing the wood floors

e Painting the interior walls with a water-based paint to resemble the
original whitewash

e Replacing the ¥4 in. round baseboard with a 1 to 4 %2 in. board to
mimic a fragment found under the stairs

e Replacing the modern ceiling joists with historically accurate
2 x 6 in. joists98

The following year, a local Boy Scout troop was given permission to repair
the fence outside the cabin, which had been broken; repair a fallen grave-
stone; pick up trash outside and inside the compound; and hang a “rustic
sign” over the entrance to the compound;99 however, a 1981 “Memoran-
dum for Record” noted that the log fence was constructed by Civil Engi-
neering in 1972.100

Vandalism seems to have started shortly after USAFA acquired the cabin,
as the same 1981 “Memorandum for Record” noted that wood planks on

96. Letter from Gerron S. Hite to Hal Brewer, July 31, 1975, F: Transfer Documentation
(DD Form 1354 with key supporting documents), XQPZ04550, Real Property Office, US Air
Force Academy, Colorado Springs, CO.

97. Letter from Gerron S. Hite to Hal Brewer.
98. Letter from Gerron S. Hite to Hal Brewer.

99. Letter from George A. Romero to Tom Ankeny, May 11, 1977, F: Transfer Documenta-
tion (DD Form 1354 with key supporting documents), XQPZ04550, Real Property Office, US
Air Force Academy, Colorado Springs, CO.

100. Mary C. Carson, “Memo for Record, subject: Pioneer Cabin,” June 29, 1981, F:
Transfer Documentation (DD Form 1354 with key supporting documents), XQPZ04550, Real
Property Office, US Air Force Academy, Colorado Springs, CO.
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the upper half of the structure had been installed by Civil Engineering to
protect the loft from vandalism and the elements.!o! In the first known rec-
orded act of vandalism, a child damaged the cabin in 1982 by firing a BB
gun without adult supervision within the fenced area around the cabin.
Damage included three holes from BB gun pellets in the window on the
east corner of the south side of the cabin, as well as two indentations on
the window above.102 Also in 1982, the Falcon Flyer noted that “each year
people break the windows, tear up the roof tiles, tear down the fence rails,
cut into the boards, and dig up the grounds.”°3

In 1984, a representative of USAFA noted that the wall timbers were “the
only original part left” of the cabin.04 That same year, numerous altera-
tions and repairs were made to the cabin, including

e replacing shingles on the roof of the cabin and porch,

e replacing floorboards on the porch,

e renailing the board on the edge of the roof,

e cementing all the holes in the chimney, and

e replacing the missing chinking on the exterior of the building.105

In late 1994, fire detectors, smoke detectors, and a security alarm with a
motion detector were also added. The final change to the structure made at
this time was the installation of a Lexan barrier to the front door to allow a
view of the interior without admittance. At the time of these alterations,
the facility was not open to the public, and it had not been protected from
fire or vandalism.1°¢ Though installation of a light on the interior of the

1041. Carson, “Memo for Record, subject: Pioneer Cabin.”

102. Joseph W. Legere, Jr., “Incident/Complaint Report,” February 26, 1982, F: Transfer
Documentation (DD Form 1354 with key supporting documents), XQPZ04550, Real Property
Office, US Air Force Academy, Colorado Springs, CO.

103. Lt. Jerry P. Haenisch, “Pioneer Cabin Deserves Respect,” Falcon Flyer, June 11,
1982, F: Transfer Documentation (DD Form 1354 with key supporting documents),
XQPZ04550, Real Property Office, US Air Force Academy, Colorado Springs, CO.

104. Letter from Bill Hanchey to Penny Smith, June 4, 1984, F: Transfer Documentation
(DD Form 1354 with key supporting documents), XQPZ04550, Real Property Office, US Air
Force Academy, Colorado Springs, CO.

105. Bill Hanchey, “BCE Real Property Maintenance Request,” May 21, 1984, F: Transfer
Documentation (DD Form 1354 with key supporting documents), XQPZ04550, Real Property
Office, US Air Force Academy, Colorado Springs, CO.

106. J. A. Vinger, “Base Civil Engineer Work Request,” September 19, 1994, F: Transfer

Documentation (DD Form 1354 with key supporting documents), XQPZ04550, Real Property
Office, US Air Force Academy, Colorado Springs, CO.
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cabin was also requested at this time, the work was not completed until at
least June 1995.107

Accidents and other preservation issues have also impacted the cabin. For
example, there was a fire caused by an unattended campfire behind the
cabin from approximately 8:50 p. m. (2050) to 9:10 p. m. (2110) on the
evening of 1 July 1985, damaging an approximately 30 x 10 ft patch of
ground.1°8 Additionally, at an unknown date, USAFA discovered that the
cabin was sinking and placed additional rocks under the foundation to
support it. The shifting of the chinks resulted in broken windows.09

Following the stabilization of the cabin and increased security efforts, the
cabin has been utilized as a site for field trips and the subject of research
projects for local students.1© The most notable event at the Burgess-Capps
cabin in recent years was the 2004 replacement of the Capps’ gravestones
(Figure 12). That year, the wood markers were replaced and corrected—Sa-
rah Capps grave previously stated the name of her and Leonard Capps’
daughter, Mary Ann. The new markers were burnished aluminum on con-
crete and remain extant (Figure 13).11t

107. Letter from Capt. Vinger to CEP, June 28, 1995, F: Transfer Documentation (DD Form
1354 with key supporting documents), XQPZ04550, Real Property Office, US Air Force Acad-
emy, Colorado Springs, CO.

108. “Incident/Complaint Report,” L7-03-85, C: Environmental & CATCODE Documenta-
tion, XQPZ04550, Real Property Office, US Air Force Academy, Colorado Springs, CO.

109. Aretz, “Students Discover Pioneer Cabin.”
110. Aretz, “Students Discover Pioneer Cabin.”

111. Joe Barber, “Colorado Native Rewrites History,” Gazette, June 27, 2004, personal
collection of Jack Anthony.
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Figure 12. Burgess-Capps cabin, 10 September 2004. (R. Steve Andrews, [Burgess-Capps
Cabin], September 10, 2004, personal collection of Jack Anthony. Reprinted with the
permission of Jack Anthony.)

Figure 13. Replacement headstones, n.d. (C: Environmental & CATCODE
Documentation, XQPZ04550, Real Property Office, US Air Force Academy, Colorado
Springs, CO. Public domain.)
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3 Stage Il: Site Location, Site Information,
and Architectural Description

The Burgess-Capps Cabin is located at USAFA in Colorado Springs, Colo-
rado. To the northeast of the site is Falcon Stadium. To the east is Monu-
ment Creek. To the north is the Eisenhower Golf Course. To the south is
the Air Academy High School. See site location map in Figure 14.
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Figure 14. Existing site location map of the Burgess-Capps Cabin, 2022. (Drawn by ERDC-CERL.)
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3.1

Immediate site context

The immediate site context is devoid of buildings. The closest buildings are
the Air Force Academy family housing division located west of the site.

The Burgess-Capps Cabin is situated amongst a plot of ponderosa pine
trees in a cleared area that is accessible by sandy gravel pathways that lead
to Capps Road and West Douglass Drive. Nearby are remnants of a
wooden fence, a “Pioneer Cabin” dedication sign that was installed in 1961,
and five grave markers (Figure 15).
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Figure 15. Site context of the Burgess-Capps Cabin on USAFA, 2022. (Drawn by ERDC-CERL.)
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3.1.1 Vegetation

The land surrounding the Burgess-Capps Cabin consists of ponderosa pine
trees (Pinus ponderosa) (Figure 16). A unique technique to determine this
tree species is the vanilla aroma of the bark.

Figure 16. Ponderosa pine trees surrounding the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).

3.1.2 Cemetery

Southeast of the Burgess-Capps Cabin are the five replacement headstones
and a cemetery memorial sign (see Figure 17, Figure 18, and Figure 19).
This information is described previously in Section 2.
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Figure 17. Looking northwest at the Burgess-Capps Cabin and the replacement headstones

(photo by ERDC-CERL researchers, 2021).
T ’ _

Figure 18. Looking at the replacement headstones that are southeast of the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).
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3.2

Figure 19. Cemetery memorial sign (photo by ERDC-CERL

>

researchers, 2021).

3 A

Architectural description

3.2.1 Exterior description

The Burgess-Capps Cabin is a one-room cabin constructed using a single-
pen plan and a mixture of full dovetail and half dovetail joinery at its cor-
ner wall intersections. The front of the cabin is south facing with the front
door, porch, and window located on this elevation. On the east elevation is
a stone chimney. The north elevation has another door. The west elevation
has a window. The building is constructed using wooden materials, such as
logs, posts, planks, and shingles. The wooden elements are secured with
possibly original nails and modern connectors that were installed for
structural purposes. The log components consist of chinking that is visible
on both the interior and the exterior of the building. The massing of the
building is very skewed due to the building’s age and lack of adequate
maintenance. An overall view of the cabin can be seen in perspective and
elevation views in Figure 20 and Figure 21. A view of the cabin in its site
context can be seen in Figure 22—Figure 25.
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Figure 20. Looking northwest at the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).

Figure 21. Looking north at the south side of the Burgess-Capps Cabin (photo by ERDC-
CERL researchers, 2021).
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Figure 22. Looking northeast at a wooden fence and the Burgess-Capps Cabin (photo by
ERDC-CERL researchers, 2021.)

Figure 23. Looking southeast at the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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Figure 24. Looking south at the north side of the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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3.2.2 Interior description

The interior of the Burgess-Capps Cabin contains exposed logs and chink-
ing (see Figure 26), as well as the wooden stair in the northeast corner of
the interior, a stone fireplace, two windows, and two doors (see Figure 27).
Another notable architectural element is the southern door, which has a
chevron pattern (see Figure 28).

Figure 26. Looking at the west interior wall on the first floor of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).
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Figure 27. Looking at the fireplace and stairway on the east interior wall of the first floor of
the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

Figure 28. Looking at the south interior wall on the first floor of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).
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3.3 Measured drawings

The following drawings were created utilizing measurements from the 3D-
scan point cloud data gathered in August 2021 (Figure 29 and Figure 30).
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Figure 29. First- and loft-floor plans of the Burgess-Capps Cabin drawn from a 3D-scanned point cloud, 2022. (Drawn by ERDC-CERL.)
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Figure 30. Elevations of the Burgess-Capps Cabin drawn from a 3D-scanned point cloud, 2022. (Drawn by ERDC-CERL.)
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4 Stage lll: Building Zones

Building zones establish the framework for planning for the operation,
maintenance, and rehabilitation of an individual building by dividing the
building into logical areas consistent with their use, original design, public
access, and integrity. The concept of zoning, while establishing a logical
framework, is also consistent with techniques of original architectural pro-
gramming, design, and construction.

The zoning of the building seeks to identify the differences between more
and less architecturally and historically significant interior and exterior
building areas and assigns a numerical rating, or level, to each zone. The
zone ratings establish management and treatment requirements for each
zone (i.e., highly significant public spaces may be in a “preservation zone,”
where maintenance is tightly controlled and replacements are restricted).
At the other end of the spectrum, larger, more private work areas may be
subject to normal maintenance and open to a much broader range of ar-
chitectural modification. The treatment guidelines for each level convey
the general principles of preservation to be applied within the zone.

The six zones are as follows:

e Level 1—Preservation Zone (Red)

e Level 2—Preservation Zone (Yellow)
e Level 3—Rehabilitation Zone (Green)
e Level 4—Free Zone (White)

e Level 5—Rehabilitation Zone (Green)
e Level 6—Impact Zone (Red Stripes)

The Burgess-Capps Cabin has two zones: Level 1—Preservation Zone (Red)
and Level 6—Impact Zone (Red Stripes) (Figure 31).
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Figure 31. Burgess-Capps Cabin building zones (drawn by ERDC-CERL, 2021)
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5 StageIV: Wood

5.1 Exterior wood features

The primary construction material of the Burgess-Capps Cabin is wood.
These materials include logs that are used for the walls, wood shingles,
trim, and doors. All wood materials can be seen in Figure 32.

Figure 32. Looking at the wood wall, trim, and roof details of the south elevation of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

ay

Wood shingles clad the roof and porch of the Burgess-Capps Cabin. Some
shingles are missing, loose, or are curling. Some shingles appear to be
many different sizes; however, this is due to splitting. The wood shingles
can be seen in Figure 33 and Figure 34.
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Figure 33. Looking at wood shingles at the meeting point of the roof and porch roof on the
south side of the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 34. Looking at splitting and curling wood shingles on the south roof side of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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The Burgess-Capps Cabin has wood plank soffits on both the east and west
gable ends of the roof. Some boards appear to be rotten or splitting (see
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Figure 35 and Figure 36). Similar to the gables, the wood planks seem to
be splitting (see Figure 37).

Figure 35. Looking at a closeup view of wood soffits and vertical siding along the
gable of the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

Figure 36. Looking at wood soffits and vertical siding along the gable of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 37. Looking at wood planks that clad the gable on the east elevation of the Burgess-
Capps Cabin (photo by ERDC-CERL researchers, 2021).

The Burgess-Capps Cabin has wood doors on both the north and south ele-
vations (see Figure 38 and Figure 39). There are also wood windowsills
and trim on the exterior elevations. It is important to notice the connec-
tion of the wooden logs to the windowsills (see Figure 40). Wooden win-
dow and door trim can be seen in Figure 41, Figure 42, and Figure 43.
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Figure 38. Wood plank door on the south elevation of
the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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Figure 39. Wood plank door on the north
elevation of the Burgess-Capps Cabin (photo
by ERDC-CERL researchers, 2021).

B W

gt e

NI A

1

L

™ 3 - 8 e E .
LRSANARET AR EUNRARERT

>

Figure 40. Looking at the connection of the exterior logs
and wood windowsill on the west side of the Burgess-
Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 41. Looking at a combination of old and
new wood door trim of different sizes on the north
elevation of the Burgess-Capps Cabin. There is
also a missing plank on the left side of the door
(photo by ERDC-CERL researchers, 2021).
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Figure 42. Wooden window trim on the south elevation of the Burgess-Capps
Cabm (photo by ERD(}CERL researchers, 2021)

Figure 43. Wood window trim on the west elevation of the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).

The corners of the Burgess-Capps Cabin are constructed using a mixture
of full dovetail and half dovetail joinery at its corner wall intersections
(see Figure 44).
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Figure 44. Looking at exterior logs and connections at the lower
northeast corner of the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).

The Burgess-Capps Cabin’s porch is made entirely of wood. The porch is
constructed of wood 4 x 4s, 2 x 4s, and wood planks (see Figure 45, Figure
46, and Figure 47).
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Figure 45. Wood 4 x 4 supporting the porch roof of the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 46. Wood 2 x 4s supporting the porch roof of the Burgess-Capps Cabin (photo by
ERDC-CERL researchers, 2021).

Figure 47. Wood planks that make up the porch roof of the Burgess-Capps Cabin (photo by
ERDC-CERL researchers, 2021).

B
£
-
'-:.
E
¢
¢
B
i
B

§
i
L
i
1
]
i

AN




ERDC/CERL TR-23-24

60

The porch floor is constructed of wood planks and joists (see Figure 48).
The boards are splitting in multiple areas (see Figure 49). The southern
door has a visible wooden threshold (see Figure 50).

Figure 48. Wood plank floor on the porch floor of the Burgess-Capps Cabin (photo by ERDC-
CERL researchers, 2021).
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Figure 49. Split and broken wood planks and wood joists that make up the porch floor of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).




ERDC/CERL TR-23-24 61

Figure 50. Wood threshold on the south door of the Burgess-Capps Cabin (photo by ERDC-
CERL researchers, 2021).

5.2 Interior wood features

Within the Burgess-Capps Cabin are the wood log walls and wood plank
flooring (see Figure 51). There is a wooden-cased stairwell leading up to
the loft (see Figure 52). It is clad in red beaded paneling (see Figure 53).
The staircase is constructed of wooden risers and treads (see Figure 54).
The wooden stairs lead to a wooden landing (see Figure 55).

Figure 51. Wood log walls and wood plank flooring in the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).
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Figure 52. Looking at wood stairwell door leading to the loft of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).

Figure 53. Wide wood plank, beaded paneling encasing the stairwell in the Burgess-
Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 54. Interior view of the wooden stairwell leading to the loft of
the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 55. Wooden landing at the top of the loft stairwell in the Burgess-
Capps Cabin (photo by ERDC-CERL researchers, 2021).

The Burgess-Capps Cabin has wooden details on its interior, such as the
chevron pattern on the main entrance wooden door (see Figure 56). The
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west and south elevation windows also have wood trim on their interior
(see Figure 57 and Figure 58).

Figure 56. Interior detail of a wooden door with a chevron pattern
(photo by ERDC-CERL researchers, 2021).
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Figure 57. Interior wood window trim on the west wall of the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).
— — w— 1

Figure 58. Interior wood window trim on the south wall
of the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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The fireplace on the east wall of the Burgess-Capps Cabin has a wood man-
tle supported by two sticks (see Figure 59).

Figure 59. Wood mantle and wood-stick posts
above the fireplace in the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).
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Within the loft of the Burgess-Capps Cabin are ample wood member
structural reinforcements that were added at an unknown date (i.e., no
documentation found), post original construction according to the
USAFA cultural resource manager. Looking at these boards’ condition
and color, they appear fairly new, similar to the metal hardwares’ good
condition discussed in Section 8. The wood gable structural reinforce-
ments can be seen in Figure 60. The wood roof structural reinforcements
can be seen in Figure 61.
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Figure 60. Wood structural reinforcements added to the gables of the Burgess-Capps Cabin at
an unknown date (i.e., no documentation found) (photo by ERDC-CERL researchers, 2021).

Figure 61. Wood structural reinforcements added to the roof of the Burgess-Capps Cabin at
an unknown date (i.e., no documentation found) (photo by ERDC-CERL researchers, 2021).
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5.3

The loft floor is constructed of wood plank flooring that also acts as the
ceiling of the first floor (see wood plank floor and gap to first floor in
Figure 62). The wood plank floor is supported by wood floor joists (see
Figure 63.

Figure 62. Wood loft floor, which is also the ceiling of the first floor at the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).
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Treatment measures

The following images and documents offer treatment measures for exte-
rior and interior wooden materials that are in poor condition. The sources
include information from the National Park Service.
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5.3.1 Preservation Brief 26: The Preservation and Repair of Historic Log

Buildings, 1978112

26 BRIEFS

The Preservation and Repair of
Historic Log Buildings

Bruce D. Bomberger

U.S, Department of the Interior
National Park Service
Cultural Resources

Preservation Assistance

The intent of this Brief is to present a concise history and
description of the diversity of American log buildings and
to provide basic guidance regarding their preservation
and maintenance. A log building is defined as a building
whose structural walls are composed of horizontally laid
or vertically positioned logs. While this Brief will focus
upon horizontally-laid, corner-notched log construction,
and, in particular, houses as a building type, the basic
approach to preservation presented here, as well as many
of the physical treatments, can be applied to virtually any
kind of log structure,

Log buildings, because of their distinct material, physical
structure, and sometimes their architectural design, can

g "
- - .

PRESERVATION

develop their own unique deterioration problems. The
information presented here is intended to convey the
range of appropriate preservation techniques available. It
does not, however, detail hosw to perform these treat-
ments; this work should be left to professionals experi-
enced in the preservation of historic log buildings.
Despite the publication since the 1930s of a number of
books and articles on the history of log construction in
America, some misconceptions persist about log build-
ings. Log cabins were not the first type of shelter built
by all American colonists. The term “log cabin” today
is often loosely applied to any type of log house, re-
gardless of its form and the historic context of its set-

Fig. 1. Log construction was practical in the rough frontier and climate of Alaska, where it was used for a variely of struclures
such as the Sourdough Lodge (c. 1903) neay Gakona. Built to serve the trail leading to the Klondike gold discoveries, this
1-story, L-shaped roadhouse is primarily of horizontal log construction with vertical logs in the front gable.

Photo: National Park Service Files.

112. This section reproduces Bruce D. Bomberger, The Preservation and Repair of His-
toric Log Buildings, Preservation Brief 26 (Washington, DC: National Park Service. 1978),
https://www.nps.gov/orgs/ 1739 /upload/preservation-brief-26-log-buildings.pdf.
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Fig. 2. Logs, both rowond and hewn, continued to be a basic construction material trroughout muck of the 19tk centuery, hiere
Mlnstrated by (a) these ¢, 1831 industrial workers” houses [or forgemen at Hie Mt Etna Iron Furnace in Pumsulnurm and {(b)
Hhe Larssont-Ostlwd House built by Swedish immigrants in New Sweden, Maine, during the 1870s, (c) Corner detail of the
Larsson-Ostlund House with e om:nm! rfnpf'mrqu remored during restoration shows close- fitting log joints in the
Scandinavian style that did not require chinking. Photos: fa) et Lowe, HAER Collection, (b-c) Maine | fistoric Preservation
Conmmission,

ting. “Log cabin” or “log house” often conjures up
associations with colonial American history and rough
frontier life (Fig. 1). While unaltered colonial era build-
ings in general are rare, historic log buildings as a
group are neither as old nor as rare as generally be-
lieved. One and two-story log houses were built in
towns and settlements across the country until about
the middle of the 19th century, and in many areas,
particularly in the West, as well as the Midwest and
southern mountain regions, log continued to be a basic
building material despite the introduction of wooden
balloon frame construction (Fig. 2). By the early 20th
century, the popularity of “rustic” architecture had
revived log construction throughout the country, and
in many areas where it had not been used for decades.

A distinction should be drawn between the traditional
meanings of “log cabin” and “log house.” *Log cabin”
generally denotes a simple one, or one-and-one-half
story structure, somewhat impermanent, and less fin-
ished or less architecturally sophisticated. A “log
cabin” was usually constructed with round rather than
hewn, or hand-worked, logs, and it was the first gener-
ation homestead erected quickly for frontier shelter.
“Log house” historically denotes a more permanent,
hewn-log dwelling, either one or two stories, of more
complex design, often built as a second generation
replacement. Many of the earliest 18th and early 19th
century log houses were traditionally clad, sooner or
later, with wood siding or stucco.

Historical Background

No other architectural form has so captured the imagi-
nation of the American people than the log cabin, Po-
litical supporters of 1840 presidential candidate William
Henry Harrison appropriated the log cabin as a cam-
ralgn symbol. The log cabin was birthplace and home

or young Abe Lincoln, as well as other national fig-
ures, and assumed by many 19th century historians to
be the very first type of house constructed by English
colonists. In 1893 Frederick Jackson Turner in his influ-
ential paper, The Significance of the Frontier in American
History suggested that European colonists had adopted
this means of shelter from the Indians.

More recent 20th century scholarship has demonstrated
that horizontal log buildings were not the first form of
shelter erected by all colonists in America. Nor was log

construction technology invented here, but brought by
Northern and Central European colonists, Finnish and
Swedish settlers are credited with first introducing
horizontal log building in the colony of New Sweden
(now Pennsylvania) on the upper shores of Delaware
Bay in 1638, who later passed on their tradition of log
construction to the Welsh settlers in Pennsylvania,

During the 17th and 18th centuries, new waves of East-
ern and Central Europeans, including Swiss and Ger-
mans, came to America bringing their knowledge of
log construction. Even the Scotch-Irish, who did not
possess a log building tradition of their own, adapted
the form of the stone houses of their native country to
log construction, and contributed to spreading it across
the frontier. In the Mississippi Valley, Colonial French
fur traders and settlers had introduced vertical log con-
struction in the 17th century.

Through the late 18th and early 19th centuries, frontier
settless erected log cabins as they cleared land, wind-
ing their way south in and along the Appalachian val-
leys through the back country areas of Maryland,
Virginia, the Carolinas and Georgia. They moved west-
ward across the Appalachian Mountain barrier into the
Ohio and Mississippi River valleys transporting their
indispensable logeraft with them, into Kentucky and
Tennessee, and as far to the southwest as eastern
Texas. Log buildings are known to have been con-

Fig. 3. This sid-190 century dowble-pen cornerilr on the
Jamtison Farm in Roiean County, North Carolina, is an example
of a type of log builiding that did not require clinking. Photo:
Denise Whitley,
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structed as temporary shelters by soldiers during the
Revolutionary War, and across the country, Americans
used logs not only to build houses, but also commer-
cial structures, schools, churches, gristmills, barns,
corncribs and a variety of outbuildings (Fig. 3).

Around the mid-19th century, successive generations of
fur traders, metal prospectors, and settlers that in-
cluded farmers and ranchers began to construct log
buildings in the Rocky Mountains, the Northwest, Cali-
fornia, and Alaska (Fig. 4). In California and Alaska,
Americans encountered log buildings that had been
erected by Russian traders and colonists in the late 18th
and early 19th centuries. Scandinavian and Finnish
immigrants who settled in the Upper Midwest fater in
the 19th century also brought their own log building
techniques with them. And, many log structures in the
Southwest, particularly in New Mexico, show Hispanic
influences of its early settlers.

While many parts of the country never stopped build-
ing with logs, wooden balloon trame construction had
made it obsolete in some of the more populous parts of
the country by about the mid-19th century. However,
later in the century, log construction was employed in
new ways, In the 1870s, wealthy Americans initiated
the Great Camp Movement for rustic vacation retreats
in the Adirondack Mountains of upstate New York.
Developers such as William Durant, who used natural
materials, including wood shingles, stone, and log—
often with its bark retained to emphasize the Rustic
style—designed comfortable summer houses and
lodges that blended with the natural setting (Fig. 5).
Durant and other creators of the Rustic style drew
upon Swiss chalets, traditional Japanese design, and
other sources for simple compositions harmonious
with nature.

The Adirondack or Rustic style was balanced in the
West with construction of the Old Faithful Inn at Yel-
lowstone National Park in Wyoming, designed by
Robert C. Reamer, and begun in 1903 (Fig. 6). This
popular resort was tremendously influential in its use
of locally-available natural materials, especially log, and
gave impetus to Rustic as a true national style. From
the turn of the century through the 1920s, Gustay

Fig. 4. Begiming arord Hie mad-19th century, entire western
toomtowns were hastily constructed of frome and log, sucl as
the budldings i Bannack, Montana, the site of the State's first
gold discovery. Photo: National Park Service Files.

Fig. 5. The main lodge of Echo Campon Raguette Lake in New
York State was bucilt in 1883 by the governor of Connecticut. It
typifies the Adirondack stule in the use of exposed round logs
withh crowns, and porches and balconies constructed with bowed
logs and rownd log columns, Pholo: Conrtesy The Adirondack
Musewm.

Fig. 6. (a) Old Fauthfud Inn, Yellowstone National Park,
Wyoming, shoton here in 1912, brought the Rustic style to the
West in 1903 it an original desion, and a scale befitting its
setting. () Althougl enly the first story s of horizontal log
construction, the wse of logs is striking in the trestle work amd
cribbed prers around e entrance. Photo: (a) Conrtesy National
Park Service, (0) Lawra Soutliere Harrison,

Fig. 7, The Civilun Conservation Corps built many recre-
ational log structires across the country in the 1930s and 405,
including this rustic log gateway to Camp Morton, Lycoming
County, Penmnsyloamia, Photo: Conrtesy Lycoming County
Historical Society and Museum.
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Stickley and other leaders of the Craftsman Movement
promoted exposed log construction. During the 1930s
and 40s, the Civilian Conservation Corps (CCC) used
log construction extensively in many of the country’s
Federal and State parks to build cabins, lean-tos, visitor
centers, and maintenance and support buildings that
are still in service (Fig. 7).

Traditional Log Construction
Plan and Form

When settlers took the craft of log construction with
them onto the frontier, they successfully adapted it to
regional materials, climates and terrains. One of the
most notable characteristics of the earliest 18th and 19th
century log houses is the plan and form. The plan can
sometimes provide clues to the ethnic origin or route of
migration of the original inhabitant or builder. Buf in
the ulvence of corrvbomling documentury evidence, it is im-
portant rot to infer too much about the ethnic craft tradifions
of a particular log house.

Historians have identified a number of traditional
house plans and forms as prototypes (Fig. 8). They
were often repeated with simple variations. The basic
unit of each of these types is the one room enclosure
formed by four log walls joined at their corners, called
a single “pen” or “crib.” The single pen was improved
upon by installing interior partitions or by adding an-
other log pen. Some variations of historic log house
plans include: the typically mid-Atlantic “continental”
plan, consisting of a single-pen of three rooms organ-
ized around a central hearth; the “saddlebag” or
double-pen plan, composed of two contiguous log
pens; and the “dogtrot” plan, formed by two pens sep-
arated by an open passage space (sometimes enclosed
later), all covered by a continuous roof. The continental
plan originated in central and eastern Europe and is
attributed to 18th century German immigrants to Penn-
sylvania. Non-log interior partition walls form the
multi-room plan within the exterior log walls. The sad-
dlebag plan consists of two adjoining log pens that
share a central chimney. A saddlebag is often the evo-
lution of a single pen with an end chimney, expanded
by adding a second pen onto the chimney endwall,
The saddlebag was built in a number of different re-
gions across the country. The dogtrot plan may be seen
with variation in many parts of the country, although it
is sometimes, perhaps erroneously, considered the
most typically southern, because its covered passage-
way provided both air circulation and shelter from the
heat, All these plan types were typically built in the
form of one or one-and-one-half story settlement
cabins.

A somewhat different form evolved in the West around
the middle of the 19th century which became especially
distinctive of the Rocky Mountain cabin. While the
entrance doorway to most earlier log houses was gen-
erally placed beneath the eaves, as a means of adapting
to the greater snowfall in the Rockies, here the en-
trance was placed in the gable end, and sometimes
protected from roof slides by a porch supported by two
corner posts created by an extension of the roof beyond
the gable wall (Fig. 9).

From the late 18th through the mid-19th ¢enturies,
Americans also built many substantial twosstory log

= j

b, Continental Plan

a. Single Pen Plan

c. Saddlebag Plan

d. Dogtrot Plan

Fig. 8. These log house plans represent some of the tasic
frousing forms constructed during the 18th and 19th centuries,
and include: (a) single pen, (b) confinental, (¢) saddlchag, and
(d} dogtrot. Drawing: lames Caufield,

Fig. 9. This historic log building on the Walker Ranch in
Boudder, Colorado is an example of the Rocky Mountain cabin
form which is typified by the entrance door being located in the
quble end. Photo: Bernard Wetsoerher.
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Notching
Saddle “V* or Steeple Full Dovetail Half Dovetail Square

Fig. 10, Five examples of te move common historical methods of corner notching. Drawing: James Caufield,

houses in towns throughout the eastern half of the
country. In rural areas two-story log houses were some-
times built to replace earlier, first-generation settlement
cabins, but just as often the early hewn-log house was
retained and enlarged. A second story was added by
removing the roof and gables, constructing a second
floor, laying additional courses of logs, and building a
new roof, or reassembling the old one. Each generation
of owners might expand an early log core building by
adding on new log pens, or masonry or wood frame
extensions. The addition of a rear ell, or infill construc-
tion to link a formerly free-standing outbuilding, such
as a kitchen to the log main house was particularly
common. Such a layering of alterations is part of the
evolution of many log buildings.

Corner Notching and Other Fastening Techniques

Corner notching is another of the characteristic features
of log construction. Most notching methods provide
structural integrity, by locking the log ends in place,
and give the pen rigidity and stability. Like the floor
plan, the type of corner notching can sometimes be a
clue to the ethnic craft origin of a log building, but it is
important not to draw conclusions based only on
notching details, Numerous corner notching tech-
niques have been identified throughout the country
(Fig. 10). They range from the simple “saddle” notch-
ing, which demands minimal time and hewing skill, to
the very common “V” notching or “steeple” notching,
to “full dovetail” notching, one of the tightest but most
time-consuming to accomplish, “half-dovetail” notch-
ing which is probably one of the most common, and
“square” notching secured with pegs or spikes.

The notching method on some of the earliest eastern
cabins and most 19th century western cabins, particu-
larly saddle notching, left an extended log end or
“crown.” Crowns are especially pronounced or exag-
gerated in Rustic style structures, and sometimes they
are cut shorter as the wall rises, creating a buttress
effect at the corners of the building.

Another method of securing log ends consists of fas-
tening logs that are laid without notching (“false notch-
ing”) with tenons into vertical corner posts, or using
spikes or pegs to attach them to vertical corner planks.
Vertically positioned logs were secured at their top and
bottom ends, usually into roof and sill plate timbers.

Selecting Logs and Assembling the Building

Although wood selection was most likely to be deter-
mined by availability, chestnut, white oak, cedar, and
fir were preferred because these trees could provide

Fig. 11, Log-hewing tools and techniquies: (a) scoring the log
with a single-biaded felling axe, or "pole axe™ in preparation for
removing a uniform thickness of wood; (8) removal o depth of
scoring; (c) finish hewing with a broad axe. Photos: Courtesy
Bernard Weisgerber,
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Iung, straipht, rot-resistant ]Ut}","j, Pine, which also pro-
vided long straight logs, was also used in areas where
it was plentiful. Woods were often mixed, utilizing
harder, heavier rot-resistant wood such as white oak for
the foundation “sill log”, and lighter, more-gasily hewn
wood such as yellow poplar for the upper log courses,

One of the principal advantages of log construction
was the economy of tools required to complete a struc-
ture (Fig. 11} A felling axe was the traditional kool for
bringing down the tree and cutting the logs to length.
For many frontier and western structures the round
logs were debarked or used in their original form with
the bark left on, or one or more sides of the logs were
hewn flat with a broadaxe, or more finely finished with
an adze as smooth thick planks, Notching was done
with an axe, hatchet or saw; openings for doors and
windows were usually cut after the logs were set into
place, and door and window frames, particularly
jambs, were put in place during construction to help
hold the logs in place. Roof framing members and Hoor
juists were either hewn from logs or of milled lumber.
A log cabin could be raised and larg:f'l}r me]eted with
as few as two to four different tools, including a felling
axe, a broad axe, and a hand saw or crosscut saw.

The upper gable walls were completed with logs if the
roof was constructed with F.|-|.1|'11'mir which is more I}-'Pi-
cal of Scandinavian or Finnish construction, and west-
ern and 20th century Rustic styles. However, vertical or
horizontal weatherboard sheathing was commonly
used throughout the country to cover wood-framed
gables.

Chinking and Daubing

The horizontal spaces or joints between logs are usu-
ally filled with a combination of materials that together
iz known as “chinking” and “daubing.” Chinking and
daubing completed the exterior walls of the log pen by
sealing them against driving wind and snow, helping
them to shed rain, and blocking the entry of vermin. In
addition, chinking and daubing could compensate for a
minimal amount of hewing and save time if immediate
shelter was needed. Not all types of log buildings were
chinked. Corncribs, and sometimes portions of barns
where ventilation was needed were not chinked. While
more typical of Swedish or Finnish techniques, and not
as common in American log construction, tight-fitting
plank-hewn or scribed-fit round logs have little or no
need for chinking and daubing.

A variety of materials were used for chinking and
daubing, including whatever was most conveniently at
hand. Generally though, it is a three-part system ap-
plied in several steps. The chinking consists of two
parts: first, a dry, bulky, rigid blocking, such as wood
slabs or stones is inserted into the joint, followed by a
soll packing (iller such as cakum, moss, clay, or dyied
animal dung (Fig. 12). Daubing, which completes the
system, is the outer wet-troweled finish layer of varying
composition, but often consisting of a mixture of clay
and lime or other locally available materials. Instead of
daubing, carefully fitted quarter poles or narrow wood
strips were sometimes natled lengthwise across the log
joints,

Chinking, especially the daubing, is the least durable
part of a log building. It is susceptible to cracking as a

Fig. 12, The dog joints haoe beert cleaed out in preparation for
neie danbing exposing cavefully laid stove cliinking i this
teitdivrg i Virginia, Phote: Bernard Weisgerber,

result of freeze-thaw action, structural settlement, dry-
ing of the logs, and a thermal expansion-contraction
rate that differs from that of the logs. Seasonal deterio-
ration of chinking necessitates continual inspection and
regular patching or replacement,

Exterior Wall Treatments

Although the exterior logs of cabins in the West, and
20th century Rustic buildings are generally not covered,
many 18th and 1%h century log houses east of the
Mississippi, with the exception of some of the simpler
cabins and houses in remote or POMITET areas, were
covered with esterior cladding. The exterior of the log
walls was covered for both aesthetic and practical rea-
sons either as soon as the building was completed or
sometime later.

In some instances, the exterior (and interior) of the logs
was whitewashed. This served to discourage insects,
and sealed hairline cracks in the daubing and fissures
between the daubing and logs. Allhﬂugﬁ the solubility
of whitewash allows it to heal some of its own hairline
cracks with the wash of rain, like daubing it has to be
periodically reapplied. Usually, a more permanent cov-
ering such as wood siding or stucco was applied to the
walls, which provided better insulation and protection,
and reduced the maintenance of the log walls,

Sometimes log houses were sided or stuccoed later in
an attempt to express a newly-achieved financial or
social status. Many log houses were immediately sided
and trimmed upon completion to disguise their simple
construchon beneath Georgian, Federal and later archi-
leclural elyles, Frequently a log house was covered, or
recovered, when a new addition was erected in order
to harmonize the whole, especially if the original core
and its addition were constructed of different materials
such as log and wood frame (Fig. 13).

Vertical wood furring strips were generally nailed to the
logs prior to applving weatherboarding or stucce (Fig.
14}, This ensured that the walls would be plumb, and
provided a base on which to attach the clapboards, or
on which to nail the weod lath for stucco.
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Fig. 13, Historic wood clapdoarnd siding originally applicd to
concead He fock Hiad this howse was bl in oo sections of
different miaterials has beew inappropriately remmooed from the
1783 log portion, Phofo; Navioual Park Sereice Files,

Fia. 14, Rewvozud of B lastoric wond sedivg from phe 18004

Fachueiady Price DeWitt Howse i Budler Cowty, Ohio, reveals
that the clapboards were attachied to vertical ood furring sbrips
mmaréled fo Bee fogs. Photo: Natiomal Park Seroice Files.

Foundations

Log building foundations varied considerably in qual-
ity, material, and configuration. In many cases, the
foundation consisted of a continuous course of flat
stones (with or without mortar), several piers consist-
ing of rubblestone, single stones, brick, short vertical
log pilings, or horizontal log “sleepers” set on grade.
The two "sill logs,” were laid directly upon one of these
types of foundations.

Climate and intended permanence of the structure
were the primary factors affecting foundation construc-
tion. The earliest log cabing, and temporary log dwell-
ings in general, were the most likely to be constructed
on log pilings or log sleepers set directly on grade.
Where a more permanent log dwelling was intended,
or where a warm, humid climate accelerated wood
decay, such as in the South, it was sometimes more
common ko use stone piers which allowed air to circu-
late beneath the sill logs. Full cellars were not generally

included in the original construction of most of the
earliest log houses, but root cellars were often dug
later.

Roofs

Log buildings were roofed with a variety of different
framing systemns and covering materdals, Like log house
Flans and corner notching styles, the tvpes of roof
raming systems used werne often variations on particu-
lar ethnic and regional carpentry traditions, In most
cases wood shingles were the first roof covering used
on the earliest 18th and 19th century log houses. As
wood shingle roofs deteriorated, many were replaced
with standing seam metal roofs, many of which con-
tinue to provide good service today, Later pioneer log
buildings west of the Mississippi were likely to be
roofed with metal or roll roofing, or even with sod.
Other log buildings have been re-roofed in the 20th
century with asphalt shingles. For some rustic log
buildings in the West and Great Camps in the
Adirondacks, asphalt shingles are the original historic
roofing material,

Chimneys

Ethnic tradition and regional adaptation also influ-
enced chimney construction and placement. Chimneys
in log houses were usuatly built of stone or brick, a
combination of the two, or even clay-lined, notched
logs or smaller sticks (Fig. 15), Later log buildings were
frequently constructed with only metal stacks to accom-
maodate wood stoves, The chimneys of log buildings
erected in cold climates tended to be located entirely
inside the house to maximize heat retention. In the
South, where winters were less severe the chimney
stack was more typically constructed outside the log
walls. With the advent of more efficient heating sys-
tems, interior chimneys were frequently demolished or
relocated and rebuilt to maximize interior space.

Fig, 15, The mid=-19t0 contury O Quinn Howse, Moore County,
Mot Carolina, provides a rare surefing exasple of o clig-
Tined log ehimnew. Althongh the logs of Hre house are sadile-
motched, the .:'.lrg'.l:'rquj fogs are "V nodched. The roof was
extentded owd over the climmey lo protect the daubing from He
weather, and the chisency slack would haze originally projected
throwgd a hole in the roof, Photo: Michae! Soubern,
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Fig. 1o, This photograph of Hie terior of a 1793 log howse in
Marylard reveals rrecle about historic log building construction
ared titerior findsh treatments. To the lef of the plank door
plaster has been removed cxposing the stene chinking and
datibing; remnants of vertical frurring skrips abtached to the logs
show evidence of Fraditional horizontal ath, while the hole
broken through the plaster wall on the right shows the use of
diagonal lath, The apen door reveals a very stecy, erclosed
shaireay typical of many carly fog fouses. Although plaster has
Been remaved from the mhrrg, the wall to the right of the door
showes Hie oviginal plaster finish and fine woodwork inchiding
beaded chiir rail, floor and door molding. Phote: National Park
Sermice Files,

Interior Finishes

Logs on the interiors of many of the simpler cabins and
Rustic style structures were often given a flattened sur-
face or left exposed. But, in the more finished log
houses of the 18th and 19th century, they were more
commonly covered for most of the same reasons that
the exterior of the logs was covered—improved insula-
tion, ease of maintenance, aesthetics, and keeping out
vermin. Covering the interior log walls with planks,
lath and plaster, boards pasted with newspaper, fabric
such as muslin, or wallpaper increased their resistance
to air infiltration and their insulation value. Finished
walls could be cleaned and painted more easily, and
plastered walls and ceilings obscured the rough log
construction and prepared interior surfaces for decora-
tive woad trim In the current styles (Fig. 16).

Historical Evaluation and Damage
Assessment

Before undertaking preservation work on a historic log
building, its history and design should be investigated,
and physical condition evaluated. It is always advisable
tor hire a historical architect or qualified professional
experienced in preservation work to supervise the pro-
ject. In addition, State Historic Preservation Offices,
regional offices of the National Park Service, and local
historical commissions may also provide technical and
procedural advice.

The historical investigation should be carried out in
ronjunction with a visnal inspection of the lng build-
ing. Physical assessment needs to be systematie and
thorough. It should include taking notes, photographs

or video recording, and making drawings of existing
conditions, including overall and detail views. This will
serve as a record of the appearance and eondition
which can be referred to once work is under way. A
physical assessment should also identify causes of de-
terioration, not just symptoms or mamésiahans and,

in some instances, may need to include a structural
investigation.

Foundation Inspection

The foundation of a log building should always be in-
spected before beginning work because, as in any
building, foundation-related problems can transfer
structural defects to other components of the building.
Settling of the foundation is a typical condition of log
buildings, If settlement is not severe and is no longer
active, it is not necessarily a problem, I, however, sot-
tlement is active or uneven, if it is shifting structural
weight to unintended bearing points away from the
intended main bearing points of the comer notches
and sill log, serious wa!llxdeftectmns may have resulted,
Causes of setllement may include foundation or chim-
ney stones or sill logs that have sunk into the ground,
decay of log pilings, log sleepers, or of the sill logs
themselves.

Log Inspection

Foundation problems usually result in damage to the
sill loyzs and spandrels, which are often the most sus-
ceptible to deterioration. Sill logs, along with the cor-
ner notching, tend to bear most of the weight of the
building, and are closest to vegetation and the ground,
which harbors wood-destroying moisture and insects.
If the sill log has come into contact with the ground,
deterioration is probably underway or likely to bepin
{Fig. 17). It is also important to check the drainage
around the buﬂdlng The Eluﬂdlnh assessment should
note the condition of each log and attempt to identify
the sources of problems that appear to exist.

Sill log inspection should not necessitate destruction of
historic exterior cladding if it exists. Inspection can
usually be made in arcas where cladding is missing,

Fig. 17. Cantact of Hris brildivg’s eill Iog with the gronnd hos
led to fts decay, infestation by wood-deskroying insecks, and
restelbing hiuf:.frng settlement, Photo: Avine Grimiier,
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loose, or deteriorated. Sill log, as well as upper log,
deterioration may also be revealed by loose or peeling
areas of the cladding,. If pieces of cladding must be
removed for log inspection, they should be labeled and
saved for reinstallation, or as samples for replacement
work, Historic cladding generally need not be dis-
turbed unless there are obvious signs of settling or
other indications of deterioration,

Other areas of the log walls which are particularly sus-
ceptible to deterioration include window and door sills,
corner notches, and crowns, and any other areas regu-
larly saturated by rain run-off or backsplash. The char-
acteristic design feature of Adirondack or Rustic style
log bulldings of leaving log ends or crowns to extend
beyond the notched cormers of the building positions
the crowns beyond the drip-line of the roof edge. This
makes them vulnerable to saturation from roof run-off,
and a likely spot for deterioration, Saddle notching in
which the cut was made out of the top surface of the
log and which cups upward, and flat notching, may
also be especially susceptible to collecting run-off
ministure,

Detection of dec:y requires thorough inspection. Prob-
ing for rot should be done carefully since repair tech-
niques can sometimes save even badly deteriorated
logs. Soft areas should be probed with a small knife
blade or icepick to determine the depth of decay. Logs
should be gently tapped at regular intervals up and
down their lengths with the tool handle to detect
hollow-sounding areas of possible interior decay. Long
cracks which run with the wood grain, called “checks,”
are not signs of rot, but are characteristic features of the
seasoning of the logs. However, a check can admit
moisture and fI.II'Ii;Ell decay into a log, ESPE!."IE.H:{ if it 15
located on the log’s upper surface. Checks should also
be probed with a tool blade to determine whether de-
cay is underway inside the log.

5ill log ground contact and relative moisture content
also provide ideal conditions for certain tvpes of insect
infestation. Wood building members, such as sill logs
or weatherboarding, less than eight inches from the
ground, should be noted as a potential problem for
monitoring or correction. Sighting of insects, or their
damage, or telltale signs of their activity, such as mud
tunnels, exit holes, or “frass,” a sawdust-like powder,
should be recorded. Insect infestation is best treated by
a professionally licensed exterminator, as the chemicals
used to kill wood-destroving insects and deter re-
infestation are generally toxic.

Roof Inspection

Along with the foundation, the roof is the other most
vital component of any building, The roof system con-
sists of, from top to bottom, the covering, usually some
form of shingles or metal sheeting and flashing; board
sheathing or roof lath strips; the framing structure,
such as rafters or purlins; the top log, sometimes re-
ferred to as the "roof plate” or “rafter plate;” and,
sometimes, but not always, gutters and downspouts,

The roof and gutters should be inspected and checked
for leaks both from the exterior, as well as inside if pos-
sible. Inspection may reveal evidence of an earlier mof
type, or covering, and sometimes remnants of more
than one historic covering material. The roof may be
the result of a later alteration, or raised when a second

Fig. 18, Exposed rooftng members of Rustic style buildings such
as Mhis stenctire ot Yelowstone National Park are highly
stiscephible fo deterioration. Phate: Laura Senlliere Harrison.

story was added, or repaired as the result of storm or
fire damage. Often, roof framing may be composed of
reused material recycled from earlier buildings, Inspec-
tion of the roof framing should note its configuration
and condition. Typical problems to look for are framing
members that have been dislodged from their sockets
in the roof plate, or that are cracked, ridge damage,
sagging rafters, broken ties and braces, and decay of
exterior exposed rafter or purlin ends, especially com-
mon on Rustic style buildings (Fig. 18).

Other Features

The rest of the building should also be inspected as
part of the overall assessment, including siding, win-
dow sash and frames, door frames and leafs, chim-
neys, porches, and interior walls, trim, and finishes,
Any of these features may exhibit deterioration prob-
lems, inherent to the material or to a construction de-
tail, or may show the effects of problems transmitted
from elsewhere, such as a deformed or mis-shapen
window frame resulting from a failed sill log. The in-
spection should note alterations and repairs made over
time, and identify those modifications which have ac-
quired significance and should be preserved. Nothing
should be removed or altered before it has been exam-
ined and its historical significance noted.

Preservation Treatments

Since excessive moisture promotes and hastens both
fungal and insect attack, it should be dealt with imme-
diately. Mot only must the roof and gutters be repaired
—if none exist, gutters should probably be added—but
the foundation grade should be sloped to ensure drain-
age away from the building. If the distance from the
ground to the sill log or exterior sheathing is less than
eight inches, the ground should be graded to achieve
this minimum distance. Excess vegetation and debris
such as firewood, dead leaves, or rubbish should be
cleared from the foundation perimeter, and climbing
vines whose leaves retain moisture and tendrils erode
daubing, should be killed and removed, Moisture prob-
lems due to faulty interior plumbing should also be
remedied. Solving or reducing moisture problems may
in itself end or halt the progress of rot and wood- .
destroying insects.
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Log Repair

Stabilizing and repairing a log that has been only parti-
ally damaged by decay or insects is always preferable to
replacing it. Retaining the log, rather than substituting
a new one, preserves more of the building’s integrity,
including historic tool marks and the wood species
which may no longer be obtainable in original dimen-
sions, Log repair can generally be done with the log in
Elace at less cost, in less time, and with less damage to

uilding fabric, than by removing, and installing a new
hewn and notched replacement log. Log repair is ac-
complished by two basic methods: traditional methods
of splicing-in new or old wood, or through the use of
epoxies. These treatments are sometimes combined,
and may also be used in conjunction with reinforcing
members. Historic log repair, whether it involves patching
technigues or the use of epoxies, should always be performed
only by an experienced craftsperson or architectural
conservator.

Wood Splicing

Wood splicing can involve several types of techniques.
Also referred to as “piecing-in” or “Dutchman” repair,
it involves treating a localized area of deterioration by
cutting out the decayed area of the log, and carefully
carving and installing a matching, seasoned wood re-
placement plug or splice. The wood species, if availa-
ble, and the direction and pattern of the grain should
match that of adjacent original wood. The location and
depth of decay should determine the splicing tech-
nique to be used. In a case where decay runs deep
within a log, a full-depth segment containing the af-
fected area can be cut out, severing the log completely,
and a new segment of log spliced in, using angled
“scarf” joints or square-cut “half-lap” joints (Fig. 19).
The splice is secured to the severed log by angling lag
screws or bolts through the upper and lower surfaces
that will be concealed by daubing.

Splicing can also be performed using epoxy as an ad-
hesive. A log with shallow decay on its outer face can
be cut back to sound depth, and a half-log face spliced
on, adhered with epoxy, screws or bolts. A technique
for the repair of badly deterioriated log crowns involves
cutting them back to sound wood, and into the notch-
ing joint if necessary, and installing new crowns cut to
match, Fiberglass or aluminum reinforcement rods are
inserted into holes drilled into the new crowns, and
into corresponding holes drilled in the ends of the orig-
inal cul-ofrlogs. Epoxy is used as an adhesive to attach
and hold the new crowns in place. Long lag screws can
be angled up through the underside of the crown into
the log above to provide additional support for the
repair.

Epoxy Consolidation and Repair

In some instances, epoxies may be used by themselves
to consolidate and fill the voids left by deteriorated
wood. Epoxies are versatile in performance, relatively
easy to use by experts, and, after curing, may be
shaped with wood-warking tools. Their use requires
that sufficient sound wood survives for the epoxy to
adhere. But they can be used to stabilize rotted wood,
return full or greater than original strength to decayed
structure-bearing members, and to reconstitute the
shape of decayed log ends. Epoxies resist decay and

Fig. 19. Log splicing with scarf jomits, Drawing: Harrison
Codall,

—

Fig. 20, (a} These deteriorated log crowns were (b) repaired with
new crowns whicl were attached to the historic logs with
remforcing turs and epoxy. Epoxy repair of log ¢rowns is most
stccessful when the repaired crowns are protected from excess
maisture by a roof overhang. Photos: Harrison Goodall.
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insects, and while epoxy itself is resistant to moisture,
epoxy tends to cause adjacent wood to retain moisture
rather than dry out, and if not used in the right loca-
tion, can actually further a continuing cycle of wood
decay. Hence, epoxy repairs are most successful in
areas where they are protected {rom moisture. Epoxies,
of which there are a variety of commercially-available
products on the market, are prepared in essentially two
forms: a liguid consolidant and a flexible putty filler,
Each consists of a resin and a hardener which must be
mixed prior ko use.

The technique of treating, for an example, a decayed
log crown with epoxies is begun by removing loose
decayed wood, and drying the area if necessary (Fig.
203, The rot-affected cavity and surface of the log end is
then saturated with liquid epoxy by repeated brushing,
or by soaking it in a plastic bag filled with epoxy that is
attached to the log. The porous condition of the rot-
damaged wood will draw up the epoxy like a lamp
wick. Once the liquid epoxy has saturated the log end
and cured, the log end has been consolidated, and is
ready for the application of an epoxy putty filler. The
filler resin and hardener must also be mixed; pigments
st be mixed with the filler epoxy to color the patch,
and more importantly to protect it from ultraviolet sun-
light. The filler can be applied with a putty knife,
pressing it into the irregularities of the cavity. The
cured patch can be worked like wood and painted with
an opaque stain or a dull finish paint to help it blend
with surrounding wood, although epoxy repairs can be
difficult to disguise on natural, unpainted wood.

Epoxies can be used to consolidate and repair other
areas of a log, including rotted internal areas which
have not yet progressed to damage the log's outer sur-
face. Saturation of small internal areas can be accom-
plished by drilling several random holes into the log
through an area that will be concealed by daubing, and
then pouring in liquid epoxy. If a pure resin is used, it
should be a casting resin to minimize 5hrinkage_ and it
is best to {ill voids with a resin that contains aggregates
such as sand, or micro-balleons, Epoxy is frequently
used by architectural conservators to strengthen deteri-
orated structural members. The damaged log can be
strengthened removing the deteriorated wood, and
filling the void by imbedding a reinforeing bar in epoxy
filler, making sure the void is properly sealed to con-
tain the epoxy before using it (Fig. 21). Sometimes
larger decaved internal areas of a log can be more easily
accessed and repaired from the interior of a structure.
This may be a useful technique if it can be accom-
Fl'i!ih ed without causing undue damage to the interior
inishes in the log building. However, despite its many
advantages, epoxy may not be an appropriate treat-
ment for all log repairs, and it should not be used in an
atternpt to conceal checking, or extensive log surface
patching that is exposed to view, or logs that are sub-
stantially decayed or collapsed.

Log Replacement

Repairing or replacing only a segment of a log is not
always possible. Replacement of an entire log may be
the only solution if it has been substantially lost to
decay and collapsed under the weight of logs above it.
Log replacement, which should be carried out only by
experienced craftspersons, is begun by temporarily
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Fig. 21, Epary vopair, Dranvieg: Harvizon Goadall,

suppuorting the logs above, and then jacking them up
just enough to insert the new log. Potential danger to
the structure may include creating inadequate tempo-
rary bearing paoines, and crushing chinking and interior
finishes which may have settled slowly into non-
original positions that cannot withstand jacking.

To begin the process of log replacement, the entire
length of the log must be inspected from the exterior
and the interior of the structure to determine whether
it supports any structural members or features, and
how their load can be taken up by bracing during jack-
ing and removal. On the exterior, sheathing such as
weatherboard, and adjacent chinking, must be re-
moved along the length of the log to perform this in-
spection, Likewise, on the interior, abutting partition
walls and plaster may also need to be removed around
the log to determine what, if any, features are sup-
ported by or tied into the log to be removed.

A replacement log should be obtained to match the
wood species of the original being removed, If it is a
hewn log, then the replacement must be hewn to repli-
cate the dimensions and tool marks of the original (Fig.
22). If the same wood species cannot be obtained in the
original dimensions, a substitute species may have to
be used, and may even be preferable in some instances



ERDC/CERL TR-23-24

81

—

Fiy, 22 T figliber-colored veplacemcnlt fow ot #las fava

E; =

sreafelness e advnesrssons aend Dewednsg searks of B ovegand fogs,

e il davkene it b idead pésgalf aidle (e otier Togs
Phatin Berared Witisgertr

if a more durable wood can be found than the original
wonnd species, [t should, however, be chosen to match
the visual characteristics of the original species as
closely as possible.

Wood Preservatives

In muost instances, the use of chemical wood preserva-
tives is not generally recommended on historic log
buildings. Preservatives tend (o change the color or
appearance of the logs. In addition, many are boxic,
they tend to leach out of the wood over time, and like
paint, must be periodically reapplied. Many of the late
19th and early 20th century Rustic structures were con-
structed of logs with the bark left on which roay pro-
vide protection, while others have been painted.
However, some log buildings, and especially log
howses that have been inapprupriuts,-ty HtTiPFEd of his-
torie cladding in an carlier restoration, and now show
signs of weathering, such as deep checking, may be
exceptions to this puidance. A preservative treatment
may be worth considering in these cases. Boiled lin-
seed oil may sometimes be appropriate to use (i se-
lected exposures of a building that are particularly
vulnerable to weathering, although linseed oil does
tend to darken over Hme, Borate solutions, which do
not alter the coler or appearance of wood, may be an-
wther of the few effective, non-hazardous preservatives
available. However, borate solutions do not penetrate
dry wood well, and thus the wood must be green or
wet. Because borate solutions are water-soluble, after
treating, the wood must be coated with a water-
repellent coating. In some instances, it may be appro-
priate to reapply varnish where it was used as the
original finish treatment. Pressure-treating, while effec-
tive for new wood, is not applicable to in-place log
treatment, and is penerally not effective for large tim-
bers and logs because it does not penetrate deeply
enough.

Foundation Repair

The foundation should have good drainage, be stable,
adequately support the building as well as any future
floorloads, and keep the sill log sufficiently clear of the
ground and moisture to deter decay and insect infesta-
tion. Log buildings with cellars are less likely to suffer

problems than those built upon the ground or with
crawl] spaces, as long as the cellar s k,r_'pt dr}' and venti-
lated, Because the foundations of many log buildings
were neither dug nor laid below the frastline, they
senerally lend to be susceptible to freeze-thaw ground
heaving and settlement. Also, as previously noted,
some foundations consisted of wooden sleepers or
pilings in direct contact with the ground. If a founda-
tiom problem is minor such as the need for repointing
ur resetting a few stones, work should address only
those arcas, Lovse stones should be reset in their origi-
nal locations if possible, A clearly inadequate founda-
fion that has \'irlual!}' diH:‘lF'FIEGr-Hd mnto the ground, or
wliere large arcas of masonry have buckled or sunk,
resulling in excessively uneven or active settlement,
will meed to be rebuill using modern construction
methids but to match the historic appearance.

Chinking Repair

Hepair of chinking, whether it is finished on the exte-
rier with wooden strips or with daubing, should not be
dome until all log repair or replacement, structural jack-
ing and shoring s completed, and all replacement logs
have seasoned. Historically, patching and replacing
daubing on a routine basis was a seasonal chore. This
was because environmental factors—building settle-
ment, seasonal expansion and contraction of logs, and
moisture infiltration followed by freeze-thaw action—
cracks and loosens daubing. If the exterior log walls are
exposed, and the chinking or daubing requires repair,
as much of the remaining inner blocking filler and
daubing should be retained as possible. A daubing
forrmula and tooled finish that matches the historic
daubing, if known, should be vsed, or based on one of
the mixes listed here. For the most part, modern
commercially-available chinking products are not suit-
able for use on historie [ng huildingﬁ_ .althnugh an ex-
ception might be on the interior of a log building
where it will be covered by plaster or wood, and will
not be visible, These products tend to have a sandy
appearance that may be compatible with some historic
daubing, but the color, and other visual and physical
characteristics are generally incompatible with historic
log surfaces.

Sections of wood chinking which are gone or cannot be
made weathertight should be replaced with same-sized
species saplings of quarter poles cut to fit, Generally,
unless bark was used originally, it should be removed
before nailing the new wood chinking replacements
tightly into place.

Analysis of daubing can be done in much the same
way as mortar analysis, If that is not feasible, by crush-
ing a loese piece of daubing its constituent parts can be
exposed, which may typically include lime, sand, clay,
and, as binders, straw or animal hair. The color im-
parted by the sand or pigmented constituents should
be noted, and any areas of original daubing should be
recorded with color film for later reference. Daubing
that is loose or is not adhered to the logs must first be
cleaned out by hand. Blocking filler should be left in-
tact, refitting only loose pieces. (Sometimes it may be
difficult to obtain a good bond in which case it may be
necessary to clean out the joint entirely.) If needed, soft
filler should be added, such as jute or bits of fiberglass
batt, pressed firmly into voids with a stick or blunt
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tool. Concealed reinforcement may sometimes be used,

depending upon the authenticity of the restoration, Daubing Mixes
This can include galvanized nails partially inserted
anly on the upper side of the log to allow for the daub- parts (volume) material
ing to move with the upper log and keep the top joint Mix A, 14 cement
sealed, or galvanized wire mesh secured with galva- 1 lime
nized nails (Fig. 23). Like repointing masonry, daubing 4 sand
should not be done in full sun, excessive heat or when 1/8 dry color
freezing temperatures are expected. The daubing mate- hog bristles or excelsior
rials should be dry-mixed, the chinking rechecked as (Donald A. Hutslar, “Log Cabin Restoration:
being tight and secure, and the mix wetted and stirred Guidelines for the Historical Society,” American
to a stiff, paste-like consistency. The mix dries quickly, Association for State and local History, Technical
so no mote daubing should be prepared at a time than Leaflet No. 74, “History News,"” VoL. 29, No. 5
can be applied in about 30 minutes. A test patch of (May 1974.)
new daubing, either on the building, or in a mock-up Mi\-B 73 4
elsewhere will help test the suitability of the formula’s el ls.an
color and texture match. iy
Before applving the daubing, the chinking area, includ- Mix C : tcmfntd
ing filler and log surfaces to be covered, should be et 4-8 g::; anc cement
spm:cd with wate‘r to prevent the dry filler !mr}z‘l tonl 7-10 sand
rapidly drawing off the daubing moisture which wil : 03 “ i
result in hairline cracking. A trowel, ground to the ;:l:sgr:;?og :::ir;,fur;;t‘:isfgm L'('»g St;luct\.xres.
width of the daubing, is used to press the daubing into Goodall and Renee Fi 'Ld V;\l;g,hbi{" a.lfN"‘f'o"
the chinking space, and to smooth the filled areas. e s e N G L NG

p oy A American Association for State and Local Histor
Wide or deep chinking spaces or joints may have to be 1980 ¥

daubed in layers, to prevent sagging and separation

from the logs, by applying one or two scratch coats
before finishing the surface.

Traditional Repairing or Portland cement was a part of the original daubing
inLi enlacing used in many late 19th and early 20th century log
Suibkiog Methods Keplacing Haublng buildings, and is therefore appropriate to include in
repairing buildings of this period. Although a small

amount of portland cement may be added to a lime,
clay and sand mix for workability, there should not be
more than 1 part portland cement to 2 parts of lime in

daubing mixes intended for most historic log buildings.
Portland cement tends to shrink and develop hairline
cracks, and retain moisture, all of which can be poten-
tially damaging to the logs.

(a) x Interior Treatments

There is no single apprurriate way to finish or restore
the interior of a historic log house. Each building and
its history is unique. The temptation should be resisted
to impart an unfinished frontier character by removing
plaster to expose interior log walls or joists in the ceil-
ing. Instead, interior treatments should be based on
existing evidence, and guided by old photographs,
written documentation, and interviews with previous
owners. Interior features and finishes that might exist

(b) in some 18th and 19th century log houses include
(d) wood paneled walls, wood moldings, stairs, and fire-

place mantels; where they have survived, these fea-

tures should be retained. Many of the more rustic log
Fig. 23. Mustrated are various methods of chinking and buildings built later in the 19th or early 20th century
daubing: (a) wood strips, or thin saplings nailed in place; and intentionally featured exposed interior log walls, some-
(b) 3-part system consisting of an inner blacking filler of stones times with the logs pecled and varnished, If interior
or wood slabs, together with soff filler, such as clay, stuffed plaster is severely damaged or has previously been
arownd the blocking, composes the chinking, and wet-applied removed, and evidence such as lath ghosting on the
daubing. Concealed aids that may improve the adherence of new logs exists, walls should be replastered or recovered
daubing include {¢) galvanized nails, or (d) galoanized mesh with gypsum board or dry wall to match the historic

lath. Drawarg: James Canfield. appearance.
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Preserving Log Buildings in Their Historic
Settings

Log bunldings are too often viewed as portable re-
sources. Like other historic buldings, moved or relo-
cated log structures can suffer a loss of integrity of
materials and of setting (Fig. 24), Historic buildings
listed in the National Register of Historic Places may be
subject to loss of that status if moved, Despite the pop-
ularity of dismantling and relocating log buildings,
they should be moved only as a last resort, if that is the
only way to save them from demalition. If they must
be moved, it i1s preferable that they be moved mtact—
that is, 10 one piece rather than disassembled. Disas-
sembling and moving a log building can result in
considerable loss of the historic building materials.
While the logs and roof framing members can be num-
bered for reassembly, dismantling a log building can
result in loss of such features as foundation and chim-
ney, chinking and daubing, exterior cladding, and inte-
rior finishes, Furthermore, log buildings can rarely be
put back together as easily as they were taken apart.

Fig. 24. Seme towns still vebain a lugh vumber of carly log
honses. (a) Middleay, West Virginia, is a small village
dopammated by 18th and 19 century log houses, and, with the
cxception of outbuildings, all are clad i original wood siding or
stiecco, Removal of one of the houses from this streetscape woidd
not only resull in a loss of integrity to the building, but alse to
the Justoric district. (b) The original wood clapboard of fwe of
Hiese ¢ 1830 log howses in Stowchsburg, Pennsyloarmia, has
been covered oth asphalt siding, and later porches added.
Rehabilitation plans might appropriately include retention of
Hie porches as having acquarad significance over time, and
removal of the asplalt siding. Uneven spacing between the twoe
upper left windows of the hoise on the left, and the conter
chimmey are indications that the house was built in two stages,
Photos: (a) Amne Grimmer, (b) Pennsylvania Histerical and
Musern Commission,
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Fig. 25, ) Prior Lo rehabalitation, e exlerior of s fake 185
conbiery T Derese i sided aeatle sood claptsnd, aolrich Tad
feeas converind oz Bagar b anedidiciod =i, aehife M dphwer
stlery of the second foer porcl aoas stoccocd, (80 Diering e
refifelitation bl the Distoric s sifing aod stircee ene
remeeef b expaese M fows, 1 gables doene sided atl sond
:-'.'r.i.ulq.l';':-', i selnet spoeedd e -u'fluj'lrar.'.fl.l Peear ot togund
colivmedis sipprort g Hie porch tere repliced willy rongl,
il foyg posts, Coftectively, these froatinents dinishod

the Paeitdverg s archibecturad fodegrity, and gagu Jf an appearanoe

it ey fuad (e The doptlt et te aodandone froses extand oul
beyond e log surface allowing space Jor siding is aw indicalive
that cladding weas pyed of the bialdieg's erogot vonstracton,
Plhwtie: National Park Service Files.

Summary

Historic log buildings regardless of whether they are of
horizontal or vertical construction, or whether they are
18th century log houses or early 20th century Rustic
style cabins, are unique. Their conservation essentially
centers on the preservation and repair of the logs, and
appropriate repairs to chinking and daubing, which
like repointing of masenry, is necessary to ensure that
most log buildings are weathertight. Log building pres-
ervation may be accomplished with a variety of tech-
niques including splicing and piecing-in, the use of
epony, or a combination of patching and epoxy, and
often, selected replacement. But, like any historic

building, a log structure is a system that functions
through the maintenance of the totality of its parts.

The exterior of many of the earliest late 18th and 1%th
century log buildings, and particularly those east of the
Mississippi, were commonly covered at the time of
construction or later with some type of cdladding, either
horizontal or vertical wood siding, stucco, or some-
times a combination, If extant, this historic cladding,
which may be hidden under a later, non-historic artifi-
cial siding such as aluminum, vinyl, or asbestos,
should be preserved and repaired, or replaced if evi-
dence indicates that it existed, as a significant
character-defining feature of the building (Fig, 25).
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5.3.2 Preservation Brief 19: The Repair and Replacement of Historic

Wooden Shingle Roofs, 1978113

PRESERVATION

BRIEFS

The Repair and Replacement of
Historic Wooden Shingle Roofs

Sharon C. Park, AIA

U.5. Department of the Interior, National Park Service

Preservation Assistance Division, Technical Preservation Services

The Secretary of the Interior's “Standards for Rehabilitation” call for the repair or replacement of missing architectural features “based on
accurate duplication of features, substantiated by historic, physical, or pictorial evidence rather than on conjectural designs.” On a
wooden shingle roof, it is important not only to match the size, shape, texture, and configuration of historsc shingles, but also to match
the craftsmanship and details that chasacterize the hisgtorie roof, Proper installation and maintenance will extend the life of the new roof,

Introduction

Wooden shingle roofs are important elements of many
historic buildings. The special visual qualities imparted
by both the historic shingles and the installation patterns
should be preserved when a wooden shingle roof is
replaced. This requires an understanding of the size,
shape, and detailing of the historic shingle and the
method of fabrication and installation. These combined
to create roofs expressive of particular architectural
styles, which were often influenced by regional craft
practices, The use of wooden shingles from the Fal‘-ici’
settlement days to the present illustrates an extraordi-
nary range of styles (see illus. 1, 2, 3, 4).

Wooden shingle roofs need periodic replacement.
They can last from 15 to over 60 years, but the shingles
should be replaced before there is deterioration of other
wooden components of the building. Appropriate re-
placement shingles are available, but careful research,
design, 5Pedficatiun_5, and the selection of a skilled
roofer are necessary to assure a job that will both pre-
serve the appearance of the historic building and ex-
tend the useful life of the replacement roof.

Unfortunately, the wrong shingles are often selected
or are installed in a manner incompatible with the ap-
pearance of the historic roof. There are a number of
reasons why the wrong shingles are selected for re-
placement roofs. They include the failure to identify
the appearance of the original shingles; unfamiliarity
with available products; an inadequate budget; or a
confusion in ferminology. In any discussion about historic
roofing materials and practices, it is important to un-
derstand the historic definitions of terms like “shin-
gles,” as well as the modern definitions or use of those
terms by craftsmen and the industry. Historically, from
the first buildings in America, these wooden roofing

products were called shingles, regardless of whether

were the earliest handsplit or the later machine-
sawn type. The term shake is a relatively recent one,
and today is used by the industry to distinguish the
sawn products from the split products, but through
maost of our building history there has been no such
distinction.

Considering the confusion among architects and
others regarding these terms as they relate to the ap-
pearance of early roofs, it should be stated that there is
a considerable body of documentary information about
historic roofing practices and materials in this country,
and that many actual specimens of historic shingles
from various periods and places have been collected
and preserved so that their historic appearances are
well established. Essentially, the rustic looking shake
that we see used so much today has little in common
with the shingles that were used on most of our early
buildings in America.

Throughout this Brief, the term shingle will be used
to refer to historic wooden roofs in general, whether
split or sawn, and the term shake will be used only
when it refers to a commercially available product. The
variety and complexity of terminology used for cur-
rently available products will be seen in the accom-
panying chart entitled “Shingles and Shakes.™

This Brief discusses what to look for in historic
wooden shingle roofs and when to replace them. It
discusses ways to select or modify modern products lo
duplicate the appearance of a historic roof, offers guid-
ance on proper installation, and provides information
on coatings and maintenance procedures to help pre-
serve the new roof,*

(*Preservation Brief 4: Roofing for Historie Bulldings discusses
research methods, analysis of deterioration, and the general signifi-
cance of historic roods.)

113. This section reproduces Sharon C. Park, The Repair and Replacement of Historic
Wooden Shingle Roofs, Preservation Brief 19 (Washington, DC: National Park Service, 1978),
https://www.nps.gov/orgs/1739/upload/preservation-brief-19-wood-shingle-roofs.pdf. Public domain.
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Wooden Shingle Roofs in America

Because trees were plentiful from the earliest settle-
ment days, the use of wood for all aspects of construc-
tion is not surprising. Wooden shingles were
lightweight, made with simple tools, and easily in-
stalled. Wooden shingle roofs were prevalent in the
Colonies, while in Europe at the same time, thatch,
slate and tile were the prevalent roofing materials. Dis-
tinctive roofing patterns exist in various regions of the
country that were settled by the English, Dutch, Ger-
mans, and Scandinavians. These patterns and features
include the size, shape and exposure length of shin-
gles, special treatments such as swept valleys, combed
ridges, and decorative butt end or long side-lapped
beveled handsplit shingles. Such features impart a
special character to each building, and prior to any
restoration or rehabilitation project the physical and
photographic evidence should be carefully researched
in order to document the historic building as much as

1L The Rolfe-Wirrren House, a tdewater Virginia property, was restored to its
18th-century arpmmmx in 1933. The handsplit and dressed wooden shin-
gles are typical of the tidewater area with special foatures such as curped
butts, projecting nidge comb and closed swept valleys at the darmer roof
contnections. Cerea 1970 Photo: Assoclation for the Preservation of Virginia
Antiguities,

3. Readily available and inexpensive saion shingles

were used not only for
roofs, but also for gables and wall surfaces. The circa 1891 Chambers House,
Eugene, Oregon used straight sawn buits for the majonity of the roof and

] nal bulls for the lower portion of the comer tower, Decorative shin-
gles in the gable ends and an altraclive wooden roof cresting feature were
alsa wsed. Phato; Lane County Historical Society.

possible. Care should be taken not to assume that aged
or deteriorated shingles in photographs represent the
historic appearance.

Shingle Fabrication. Historically wooden shingles were
usually thin (3/8"-3/4"), relatively narrow (3"-8"), of
varying length (14"-36"), and almost always smooth,
The traditional method for making wooden shingles in
the 17th and 18th centuries was to handsplit them from
log sections known as bolts (see illus. 5A). These bolts
were quartered or split into wedges. A mallet and froe
{or ax) were used to split or rive out thin planks of
wood along the grain. If a tapered shingle was desired,
the bolt was flipped after each successive strike with
the froe and mallet. The wood species varied according
to available local woods, but only the heartwood, or
inner section, of the log was usually used. The softer
sapwood generally was not used because it deterio-
rated quickly. Because handsplit shingles were some-
what irregular along the split surface, it was necessary

2. Handsplit and dressed shingles were also wsed on less elaborate buildings
as seen i the restoration of the circa 1840 kitchen at the Winedale Inn,
Texas, The uneven surfaces of the handsplit shingles were generally dressed
or smovthed with @ draw-knife to keep the raimoater from coilecting in the
uood grtint and to enswre that the shingles lay flat on the sub-roof, Photo;

4. With the popularity of the revival of historic styles in the late 19th and
aarly 20th centurics, a new techniue was developed to imitate English
thatch roofs. For the Tudor Revival thatch cottages, steaming and curving of
s shingles provided an undulating pattern to this picturesque roof shape.
Phato: Courtesy of C.H. Roofing.
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to dress or plane the shingles on a shavinghorse with a
draw-knife or draw-shave (see illus. 5B) to make them
fit evenly on the roof. This reworking was necessary to
provide a tight-fitting roof over typically open shingle
lath or sheathing boards. Dressing, or smoothing of
shingles, was almost universal, no matter what wood
was used or in what part of the country the building
was located, except in those cases where a temporary
or very utilitarian roof was needed.

Shingle fabrication was revolutionized in the early
19th century by steam-powered saw mills (see illus, 6).
Shingle mills made possible the production of uniform

shingles in mass quantities. The sawn shingle of uni-
form taper and smooth surface eliminated the need to
hand dress. The supply of wooden shingles was there-
fore no longer limited by local factors. These changes
coincided with (and in turn increased) the popularity
of architectural styles such as Carpenter Gothic and
Queen Anne that used shingles to great effect.
Handsplit shingles continued to be used in many
places well after the introduction of machine sawn
shingles. There were, of course, other popular roofing
materials, and some regions rich in slate had fewer
examples of wooden shingle roofs. Some western

5. Custom Handsplit shingles are still made the traditional way with a mallet and froe or ax. For these cypress shingles, a "bolt” section of log (phato A) the length
of the shingle has been sawn and is ready to be split inty wedge-shaped 31!10!

srain and separating, or riving, the shingle moay from the remaiming wedge,
(photo B), Nate the long w

3, Harufsplit shingles are fabricated with the ax or froe cutting the wood along the
The rough surfaces are dressed on a shavinghorse using a drow-knife as shoun above
shingles covering the work shed in photo A. Photos: Al Honeycutt, North Carolina Division of Archives and Hislory,

' ——— e

6. Modern mackine-made shingles are sawn. Shoum are: (photo A) Enstern While Pine quarter spiit shingle Hock on equalizer saw being trimmed to parailel the
ends; and (photo B) the restored 19th-century shingle mill saw cutting tapered fitches or shingles. The thicness and taper can be precisely controlled, Phato; Steve

Ruscig, The Shingle Mill,
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“boom” towns used sheet metal because it was light
and easily shipped. Slate, terneplate, and clay tile were
used on ornate buildings and in cities that limited the
use of flammable wooden shingles. Wooden shingles,
however, were never abandoned. Even in the 20th cen-
tury, architectural styles such as the Colonial Revival
and Tudor Revival, used wooden shingles.

Modern wooden shingles, both sawn and split, con-
tinue to be made, but it is important to understand
how these new products differ from the historic ones
and to know how they can be modified for use on his-
toric buildings. Modern commercially available shakes
are generally thicker than the historic handsplit coun-~
terpart and are usually left “undressed” with a rough,
corrugated surface. The rough surface shake, further-
more, is often promoted as suitable for historic preser-
vation projects because of its rustic appearance, It is an
erroneocus assumﬂtion that the more irregular the shin-
gle, the more authentic or “historic” it will appear.

Historic Detailing and Installation Techniques. While
the size, shape and finish of the shingle determine the
roof’s texture and scale, the installation patterns and
details give the roof its unique character. Many details
reflect the craft practices of the builders and the archi-
tectural style alent at the time of construction.
Other details had specific purposes for reducing mois-
ture penetration to the structure. In addition to the
most visible aspects of a shingle roof, the details at the
rake boards, eaves, ridges, hips, dormers, cupolas,
gables, and chimneys should not be overlooked.

The way the shingles were laid was often based on
functional and practical needs. Because a roof is the
most vulnerable element of a building, many of the
roofing details that have become distinctive features
were first developed simply to keep water out. Roof
combs on the windward side of a roof protect the ridge
line. Wedges, or cant strips, at dormer cheeks roll the
water away from the vertical wall, Swept valleys and
fanned hips keep the grain of the wood in the shingle
parallel to the angle of the building joint to aid water

" ——

7. The reshingling of the circa 1856 Stevewood House in Decorah, lowa,

revealed the original open sheathing bourds and pole , Sewn cedar
shingles were used as a replacement for the historic cedar shingles seen still
in place at the ridge. A new starier course is being laid al the eaves. Photo:
Norwegian-American Museum, Decorah, lowa,

8. The long baxially tapered handsplit shingles on the Ephrata Cloisters in
Pennsylvania were overlapped both vertically and horizontally. The inser!
sketch shows channels under the shingles that provided ventilation and
drainage of any trapped moisture, The ﬂml appearance of these handsplit
and dressed shingles belies their original smoothness. Replacement shingles
should match the original, not the aged appearance. Photo: National Park
Service; Sketch: Reed Engle.

9, This 1927 view of the reshingling of the French Castle at Oid Fort Niag-
ura, N.Y., shows the wooden sleepers being laid (see arrow) over solid
sheathing in order to raise the shingles wp slightly to allow under-shingle
ventilation, Note tha! the horizontal strips are wol contiruous to allow
airflow and trapped moisture to drain ausy. This cedar roof has lasted for
over 60 wears in @ harsh moist environment. Photo: Old Fort Niagara,
Assoc, Ing,
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WOODEN SHINGLES—HISTORIC DETAILS AND INSTALLATION PATTERNS
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10. The Historic Details and Installation Patterns Chart illustrales @ number of special fatures found on wooden roofs. Docwmented examples of these features,
different for every builting and often reflecting regiomel variations, should be accurately reproduced when a replacement roof is installed. Chart: Sharon C. Park;
delineation by Kaye Ellen Simonson,
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run-off, The slight projection of the shingles at the
eaves directs the water run-off either into a gutter or off
the roof away from the exterior wall. These details var-
ied from region to region and from style to style, They
can be duplicated even with the added protection of
modern flashing,

In order to have a weathertight roof, it was important
to have adequate coverage, proper spacing of shingles,
and straight grain shingles, ¥ roofs were laid on
open shingle lath or open sheathing boards (see illus,
7). Roofers typically laid three layers of shingles with
approximately 1/3 of each shingle exposed to the
weather. Spaces between shingles (1/8"-1/2" depend-
ing on wood type) allowed the shingles to expand
when wet. It was important to stagger each overlap-
ping shingle by a minimum of 1-1/2" to avoid a direct
path for moisture to penetrate a joint, Doubling or tri-
pling the starter course at the eave gave added protec-
tion to this exposed surface. In order for the roof to lay
as flat as possible, the thickness, taper and surface of
the shingles was relatively uniform; any unevenness on
handsplit shingles had already been smoothed away
with a drawknife. To keep shingles from curling or
cupping, the shingle width was generally limited to
less than 107,

Mot all shingles were laid in evenly spaced, overlap-
ping. horizontal rows. In various regions of the coun-
try, there were distinct installation patterns; for
example, the biaxially-tapered long shingles occasion-
ally found in areas settled by the Germans (see illus.
8). These long shingles were uver]?lgped on the side as
well as on top. This formed a ventilation channel under
the shingles that aided drying. Because ventilation of
the shingles can prolong their life, roofers paid atten-
tion to these details (see illus, 9).

Early roofers believed that apﬁiied coatings would
protect the wood and prolong the life of the roof, In
many cases they did; but in many cases, the shingles
were left o weather nalumll}r and they, too, had a long
life. Eighteenth-century coatings included a pine pitch
coating not unlike turpentine, and beiled linseed oil or
fish oil mixed with oxides, red lead, brick dust, or
other minerals to produce colors such as yellow, Yene-
tian red, Epanish brown, and slate grey. In the 1%th
centurg, in addition to the earlier colors, shingles were
stained or painted to complement the building colors:
Indian red, chocolate brown, or brown-green, During
the Greek Revival and later in the 20th century with
other revival styles, green was also used. Untreated
shingles age to a silver-grey or soft brown depending
on the wood species.

The craft traditions of the builders often played an
important role in the final appearance of the building.
The Historic Details and Installation Patterns Chart (see
illus. 10} identifies many of the features found on his-
toric wooden roofs. These elements, different on each
building, should be preserved in a re-roofing project.

Replacing Deteriorated Roofs:
Matching the Historic Appearance

Historic wooden roofs using straight edgegrain heart-
wood shingles have been known to last over sixty
years. Fifteen to thirty years, however, is a more realis-
tic lifespan for most premium modern wooden shingle
roofs. Contributing factors to deterioration include the

1. The repliacement saum red codier shingles mufched the deteroreted shin-
gles exactly for this bem re-roafing, The ald shingles, seen to the far left,
woere remoed s the mewr shingles were installed. Even the horizonhal cowes-
ing matched because the exposure length for bith old and nmew shingles was
the same, Phote: Willimrsport Preseroghion Traiming Center,

thinness of the shingle, the durability of the wood spe-
cies used, the exposure to the sun, the slope of the
roof, the presence of lichens or moss growing on the
shingle, poor ventilation levels under the shingle or in
the roof, the presence of mrerhan?ing tree limbs, pollu-
tants in the air, the original installation method, and
the history of the roof maintenance, Erosion of the
softer wood within the growth rings is caused by rain-
water, wind, grit, fungus and the breakdown of cells
by ulbraviolet rays in sunlight. If the shingles cannot
adequately dry between rains, if moss and lichens are
allowed to grow, or if debris is not removed from the
roof, moisture will be held in the wood and accelerate
deterioration. Moisture trapped under the shingle,
condensation, or poorly ventilated attics will also accel-
erate deterioration,

In addition to the eventual deterioration of wooden
shingles, impact from falling branches and workmen
walking on the roof can cause localized damage. It,
however, over 20% of the shingles on any one surface
appear eroded, cracked, cupped or split, or if there is
evidence of pervasive moisture damage in the attic,
replacement should be considered. If only a few shin-
gles are missing or damaged, selective replacement
may be possible. For limited replacement, the old shin-
gle is removed and a new shingle can be inserted and
held in place with a thin metal tab, or “babbie.” This
reduces disturbance to the sound shingles above, In
instances where a few shingles have been cracked or
the joint of overlapping shingles is aligned and thus
forms a passage for water penetration, a metal flashing
piece slipped under the shingle can stop moisture tem-
porarily, If moisture is getting into the attic, repairs
must be made guickly to prevent deterioration of the
roof structural framing members.

When damage is extensive, replacement of the shin-
gles will be necessary, but the historic shaathirl‘g or
shingle lath under the shingles may be in satisfactory
condition. Often, the historic sheathing or shingle
laths, by their size, placement, location of early nail
holes, and water stain marks, can give important infor-
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12, Inappropriately selecied and oestulled wooders shingles can drashically
alter tae higtorse charecter of @ Fuitding. This tevern hislorically s roofad
with handsplit and dressed shingles of @ relatively smooth eppedrance. In
this case, a commercinlly aseilaby shake wes wsed fo effrct @ “rustic” apperr-
ance, Phote: National Bark Sermice,

mation regarding the early shingles used. Before speci-
fring a replacement roof, it is important to establish the
original shingle malerial, configuration, detailing amd instal-
lation (see illus. 11). If the historic shingles are still in
place, it is best to remove several to determine the size,
shape, exposure length, and special features from the
unweathered portions. If there are already replacement
shmgles on the roof, it may be necessary to verify
through photographic or other research whether the
Shmgﬁ?ﬁ currently on the roof were an accurate replace-
ment of the historic shingles.

The following information is needed in order to de-
velop accurate specifications for a replacement shingle:
Original wood type (White Oak, Cypress, Eastern

White Pine, Western, Red Cedar, etc.)

Size of shingle (length, width, butt thickness, taper)

Exposure length and nailing pattern (amount of expo-
gure, placement and type of nails}

Type of fabrication (sawn, handsplit, dressed, beveled,
etc.)

Distinctive details (hips, ridges, valleys, dormers, ete.)

Decorative elements {trimmed butts, varety of pattern,
applied color coatings, exposed nails)

Type of substrate (open shingle lath or sheathing,
closed sheathing, insulated attics, sleepers, etc.)

Replacement roofs must comply with local codes
which may require, for example, the use of shingles
treated with chemicals or pressure-impregnated salts to
retard fire. These requirements can usually be met
without long-term visual effects on the appearance of
the replacement roof,

The accurate duplication of a wooden shingle roof
will help ensure the preservation of the buﬂ§ ‘s ar-
chitectural integrity. Unfortunately, the cheice of an
inappropriate shingle or poor installation can severely
detract trom the building's historic appearance (see
illus. 12}, There are a number of commercially available
wooden roofing products as well as custom roofers
whao can supply specially-made shingles for historic
preservation projects (see Shingle and Shake Chart,
illus. 13). Unless restoration or reconstruction is being

undertaken, shingles that match the visual appearance
of the historic roof without replicating every aspect of
the original shingles will normally suffice. For example,
if the historic hmdﬂ{renes is na lon er readily availa-
ble, Western Red Cedar or Eastern "n"- hite Pine may be
acceptable. Or, if the shingles are located high on a
roof, sawn shingles or commercially available shakes
with the rustic faces factory-sawn off may adequately
reproduce the appearance of an historic handsplit and
dressed shingle.

There will always be certain features, however, that
are 50 ¢ritical bo the building's character that they
should be accurately reproduced. Following is guid-
ance on matching the maost important visual elements.

Highest Priority in Replacement Shingles:

* best quality wood with a similar surface texture

* matching size and shape: thickness, width, length

* matching installation pattern: exposure length, over-
lap, hips, ridges, valleys, ek,

* matching decorative features: fancy butts, color, ex-
posed nails

Areas of Acceptable Differences:

* species of wood

* method of fabrication of shingle, if visual appearance
matches

® use of fire-retardants, or preservative treatments, if
visual impact is minimal

* use of modern flashing, if sensitively installed

* use of small sleepers for ventilation, if the visual
impact is minimal and rake boards are sensitively
treated

* method of nailing, if the visual pattern matches

Treatments and Materials to Avoid:

* highly textured wood surfaces and irregular butt
ends, unless documented

* standardized details (prefab hips, ridges, panels, etc.)
unless documented

* too wide shingles or those with flat grain (which may
curl), unless documented

What is Currently Available

Types of Wood: Western Red Cedar, Eastern White
Pine, and White Oak are most readily available today.
For custom orders, eypress, red oak, and a number of
other historically useerwmds may still be available.
Some experiments using non-traditional woods (such
as yellow pine and hemlock) treated with preservative
chemicals are being tested for the new construction
market, but are generally too thick, curl too easily, or
have too pronounced a grain for use on historic build-
ings.

Method of manufacture: Commercially available mod-
ern shingles and shakes are for the most part machine-
made, While commercially available shakes are
promoted by the industry as handsplit, most are split
by machine (this reduces the high cost of hand labor),
True handsplit shingles, made the traditional way with
a froe and mallet, are substantially more expensive, but
are more authentic in appearance than the rough,
highly textured machine-split shakes. An experienced
shingler can control the thickness of the handsplit
shingle and keep the shingle surface grain relatively
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AVAILABLE WOODEN SHINGLES AND SHAKES FOR RE-ROOFING
SIZE DESCRIPFTION MOTES
Appropriate d:
Custam Handsplit the traditional way with = Warked o match
split & e 2 el mowie Frevi & mrallet, Tapered, Surlaoes amifaremly dressed
1 Ehingles dressed for smoothness original shingies
Coemmercially availabde, Handspiir | APPropriate i
Typically: the traditianal way with fros & * wrregular surfaces are
Lit* L= 157, 187, 24" mallet. Tapered, Busidbes contain dressed
Tapersp Wad" 1" varying wisths & bt thicknesses, | * h:!l thicknesses ardered
B 1/2%=34" G, be irregular akmng a
kit E"'“:H s nt * wide shingles ame split
Commercially avallable. Hand ar b
Trplaly machire :pjlrwiﬂmut taper. ht spproprse !‘;{:‘“'
Wt 4e Burdlos cordain varying bute e Fro
Straiphtsplil Butts va thicknisses; often very wide # Limited wse of thin,
Ut vary - shirgles. Surface may be i even skralghtsplitg on
it =83y alcreg the grain, Thick shinglea not sume cabins, barna, ete.
heavies & 3id-144" hisiaric,
Typically: Cm'nmr';ﬁll.lj MH?\HE. Maching
L=15", W-, 247 aplit and sawn on the backs o :
Hardsptit™ Wad 1" taper. Split baces often irregular, M appropriate o
TESAWTL Butts vary even coqTugated in appearance. preservatinn projecs
migdiuens = 378-3744 Blutt thickneas wary and may be too
bearvhes m 341047 wide,
Appropriate if:
Typically: Commercially available. Made from | o et thicknesses ordered
L me e a4 aplia products with sawn sarfaces, S T—
Tapersawm* Wadrlyr Tapered, Butt thicknesses vary and |« yide shingles are split
Buts 173 304" shingles may be too wide. Saw s pronpunced saw marks
vary muarks may by pronounced. randed
Typically:
Sawns L= 167-, 400 { < 30"} Custom of commerclaly avadable, A_.}lpr‘l:lpﬂllt ha t’l’fll"ﬁiﬂﬂ
Lﬂ;‘w E':;ﬂ‘ (w2 Tapered. Sawn by cincuilar saw, isturric sam shinghes
W m Varies by onder
Typicadly:
Sawn- L= 167 =, 40 { = 3R} Custom ar commumercially mvailabbe, Appropriabe o neproduce
fancy 18- 45 Tapered, Sawn by ciroular saw. & historic bancy butts
butt 247-.50 (1127) wariety of Eancy butts avadlable
W = Varier by prder
Custom or commercially mvailable, A
Sheam-bent Varies by onder b match, Thpared, Thin gawn shingles are fw aﬂg'n::lzlnghim o et
"" “Thatch” rocés steamed and bent ik Founded
forma.

13. This chart identifics a variety of shingles and shakes used for revoafing huildings. The * identifies product mames used by the Red Cedar Shingle and Handsplit
Shake Bureau, although shingles ard shakes of the types described are available in other woods, Manufacturers define “Shakes” a5 split products while “shingled
refer to saum products, Shinghe, hmever, is the historic term used fo describe wooden mafing producls, megardless af ko they were made, Whethier shingles or
shurkes ase specified for re-roofing, they should mialch the size and appearance of the hishoric shingles. Churt: Sharon C. Park; delinsttion by Kaye Etler Samomson.
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even. To have an even roof installation, it is important
to have handsplit shingles of uniform taper and to have
less than 1/8th variation across the surface of the shin-
gle. For that reason, it is important to dress the shin-
gles or to specify uniform butt thickness, taper, and
surfaces. Commercially available shakes are shipped
with a range of butt sizes within a bundle {ee.g,, 1/2%,
5/8", 3/4" as a mix) unless otherwise specified. Com-
mercially available shakes with the irregular surfaces
sawn off are also available, In many cases, except for
the residual circular saw marks, these products appear
not unlike a dressed handsplit shingle.

Sawn shingles are still made much the same way as
they were historically—using a circular saw, The circu-
lar saw marks are usually evident on the surface of
most sawn shingles. There are a number of grooved,
striated, or steamed shingles of the type used in the
20th century to effect a rustic or thatched appearance,
Custom sawn shingles with fancy butts or of a speci-
fied thickness are still available through mill shops. In
fact, shingles can be fabricated to the weathered thick-
ness in order to be integrated into an existing historic
roof. If sawn shingles are being used as a substitute for
dressed handsplit shingles, it may be desirable to belt
sand the surface of the sawn shingles to reduce the
prominence of the circular saw marks,

As seen from the Shingle and Shake chart, few of the
commercially available shakes can be used without
some modification or careful specification, Some, such
as heavy shakes with a corrugated face, should be
avoided altogether. While length, width, and butt con-
figuration can be specified, it is more difficult to ensure
that the thickness and the texture will be correct. For
that reason, whatever shingle or shake is desired, it is
important to view sa.mplns,dpreferably an entire bun-
dle, before specifying or ordering. If shingles are to be
trimmed at the site for :ﬁma] conditions, such as
fanned hips or swept valleys, additional shingles
should be ordered.

Coatings and Treatments: Shingles are treated to obtain
a fire-retardant rating; to add a fungicide preservative
(genetally toxic); to revitalize the wood with a penetrat-
ing stain (oil as well as water-based); and to give color.

While shingles can be left untreated, local codes may
require that only fire-retardant shingles be used. In
those circumstances, there are several methods of ob-
taining rated shingles (generally class “B" or “C"). The
most effective and longest-lasting treatment is to have
treated salts pressure-impregnated into the wood cells
after the shingles have been cut. Another method
{which must be periodically renewed) is to apply chem-
icals to the surface of the shingles. If treated sEingles
need trimming at the site, it is important to check with
the manufacturer to ensure that the fire-retardant quali-
ties will not be lost. Pressure-impregnated shingles,
however, may usually be trimmed without loss of fire-
retardant properties,

The life of a shingle roof can be drastically shortened
if moss, lichens, fungi or bacterial spores grow on the
wood, Fungicides (such as chromated copper arsenate,
CCA) have been found to be effective in inhibiting
such fungal growth, but most are toxic. Red cedar has
a natural fungicide in the wood cells and unless the
shingles are used in unusually warm, moist environ-
ments, or where certain strains of spores are found, an

applied fungicide is usually not needed. For most
woods, the Forest Products Laboratory of the U.S, De-
partment of Agriculture has found that fungicides do
extend the life of the shingles by inhibiting growth on
or in the wood, There are a variety available, Care
should be taken in applying these chemicals and meet-
ing local code requirements for proper handling,

Penetrating stains and water repellent sealers are
sometimes recommended to revitalize wood shingles
subject to damage by ultraviolet rays. Some treatments
are oil-borne, some are water-borne, and some are
combined with a fungicide or a water repellent, If any
of these treatments is to be used, they should be identi-
fied as part of the specifications. Manufacturers should
be consulted regarding the toxicity or other potential
complications arising from the use of a product or of
several in combination. [t is also important not to coat
the shingles with vapor-impermeable solutions that
will trap moisture within the shingle and cause rotting
from beneath.

Specifications for the Replacement Roof

Specifications and roofing details should be developed
for each project. Standard siecjﬁcatiuns may be used
as a basic format, but they should be modified to re-
flect the conditions of each job. Custom shingles can
still be ordered that accurately replicate a historic roof,
and if the roof is simple, an experienced shingler could
install it without curl?ll-ﬂicated instructions. Most reha-
bilitation projects will involve competitive bidding, and
each contractor should be given very specific informa-
tion as to what type of shingles are required and what
the installation details should be. For that reason, both
written specifications and detailed drawings should be
part of the construction documents,

For particularly complex jobs, it may be a priate
to indicate that only roofing contractors with experi-
ence in historic preservation projects be considered (see
illus. 14). By pre-qualifying the bidders, there is greater
assurance that a proper job will be done. For smaller
jobs, it is always recommended that the owner or ar-
chitect find a roofing contractor who has recently com-
pleted a similar project and that the roofers are
similarly experienced.

Specifications identify exactly what is to be received
from the supplier, including the wooden shingles,
nails, flashing, and applied coatings. The specifications
also include instructions on removing the old roofing
(sometimes two or more earlier roofs), and on prepar-
ing the surface for the new shingles, such as repairing
damage to the lath or sheathing boards. If there are to
be modifications to a standard product, such as cutting
beveled butts, planing off residual surface circular saw
marks, or edntrolling the mixture of acceptable widths
{37-8"}, these too should be specified. Every instruc-
tion for modifying the shingles themselves should be
written into the specifications or they may be over-
looked.

The specifications and drawn details should describe
special features important to the roof. Swept valleys,
combed ridges, or wedged dormer cheek run-offs
should each be detailed not only with the patterning of
the shingles, but also with the placement of flashing or
other unseen reinforcements. There are some modern
products that appear to be useful. For example, paper-
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Replacement Roofing for Appomattox Manor: City
Point Unit of Petersburg National Battlefield, Hope-
well, Virginia

A. The later non-historic shingles were 1 d from Appomattox Manor
(circa 1840 with later additions) and roofing paper was installed for tempo-
rary protection during the re-shingling.

B. These weathered historic 19th-century handsplit and dressed shingles
were found i place under a later altered roof. Note the straight butt eave
shingles under the curved butts of the historic dormer shingles,

D. The fanned hips (seen here}, swept valleys, and projecting ridge combs

were installed as part of the re-rovfing . Special features, uhen docu-
mented, should be reproduced when re-shingling historic roofs.

Excerpts from Specifications:

Type of wood to be used: Western Red Cedar.

Grade of wood and manufacturing process: Number
One, Tapersplit Shakes, 100% clear, 100% edgegrain,
100% heartwood, no excessive grain sweeps, curvatures
not to exceed 1/2" from level plain in length of shake;
off grade (7% tolerance) material must not be used.
Size of the shingle: 18" long, 5/8” butt tapered to 1/4"
head, 3"-4" wide, sawn curved butts, 5-1/2" exposure
Surface finish and any applied coatings: relatively
smooth natural grain, no more than 1/8" variation in
surface texture, butt thickness to be uniform through-
out bundles. Site dipped with fire-rated chemicals
tinted with red iron oxide for opaque color.

Type of nails and flashing: double hot dipped galva-
nized nails sized to penetrate sheathing totally; metal
flashing to be 20 oz. lead-coated copper, or terne-
coated stainless steel; additional flashing reinforcement
to be aluminum foil type with fiber backing to use at
hips, ridges, eaves, and valleys.

Type of sheathing: uninsulated attic, any deteriorated
3/4" sheathing boards, spaced 1/2"-3/4", to be replaced
in kind.

C. The replacement shingles (see specifications above), matched the historic
shingles wnd were of such high quality that little hand dressing us neaded
at the site. The building paper, @ kemporary protection, was remaced as the
shingles were instailed on the sheathing bowrds.

E. In onder to achieve a "Class B” fire-rating, the shingles were dipped in
fire-retardant chemicals and allowed to dry prior to instailation. Iron oxide
wws adidad to this chemical dip 1o stain the shingles fo makch the hisforie red
color, These coatings will need periodic reapplication,

1. Original 19th-century handsplit and dressed wooden shingles 168" long, 3" 4" wile, and 5/8" thick were found in place an the Appomattor Manor at Hopeuell,
Virginia, The butts were curved and evidence of @ red stain remained, The specifications and details were researched % that the appearance of the historic shingles
and installation patterns could be matched in the re-shingling project. Photos: Jokn Ingle.
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coated and reinforced metal-laminated flashing is easy
to use and, in combination with other flashing, gives
added protection over eaves and other vulnerable ar-
eas; adhesives give a stronger attachment at projecting
roofing combs that could blow away in heavy wind
storms, Clear or ight-colored sealants may be less ob-
vious than dark mastic often used in conjunction with
flashing or repairs. These modern treatments should
not be overlooked if they can prolong the life of the
roof without changing its appearance.

Roofing Practices ta Avoid

Certain common roofing practices for modern installa-
tions should be avoided in re-roofing a historic building
unless specifically approved in advance by the archi-
tect. These practices interfere with the Em]:ler drying of
the shingles or result in a sloppy installation that will
accelerate deterioration (see illus. 15). They include
improper coverage and spacing of shingles, use of sta-

les to hold shingles, inadequate ventilation, particu-

ly for heavily insulated attics, use of heavy building

felts as an underlayment, improper application of sur-
face coatings causing stress in the wood surfaces, and
use of inferior flashing that will fail while the shingles
are still in good condition.

Avoid skimpy shingle coverage and heavy building
papers. It has become a common modern practice to
lay impregnated roofing fells under new wooden shin-
gle roofs. The practice is especiall alent in roofs
that do not achieve a full mﬁﬁaﬁeﬁ:uf shingles.
Historically, approximately one third of each single was
exposed, thus making a three-ply or three-layered roof,
This assured adequate coverage. Due to the expense of
wooden shingles today, some roofers expose more of
the shingle if the pitch of the roof allows, and compen-
sate for less than three layers of shingles by using
building felts interwoven at the mi of each row of shin-
gles. This absorptive material can hold moisture on the
underside of the shingles and accelerate deterioration.
If a shingle roof has proper coverage and proper flash-
ing, such felts are unnecessary as a general rule.

15, These commmerctally avuilable mofiny products woth nestic split faces ane
nid approprizte for kistoric preseroation projects. In addition fo the ingccu-
rate appeanence, the irregular sierfiaces amd aften wide sparces betaneen shine
gles wnll alloar wind-dricen mudsture to pencteote up and wnder them, The
exresiiiply wide lnwreds will tend o cup, curl omd crack, Mesy, Hohers and
detris will ave a tendency to collect om these arregular surfuces, further
detertortling the roofing. Phote; Skaron C. Furk,

However, the selective use of such felts or other rein-
forcements at ridges, hips and valleys does appear to
be beneficial.

Beware of heavily insulated attic rafters. Historically,
the longest lasting shingle roofs were generally the
ones with the best roof ventilation. Roofs with shin-
gling set directly on solid sheathing and where there is
insulation packed Hghtly between the wooden rafters
without adequate ventilation run the risk of condensation-
related moisture damage to wooden roofing compo-
nents. This is particularly true for airconditione
structures. For that reason, if insulation must be used,
it is best to provide ventilation channels between the
rafters and the roof decking, to avoid heavy felt build-
ing papers, to consider the use of vapor barriers, and
perhaps to raise the shingles slightly by using “sleep-
ers” over the roof deck, This practice was popular in
the 1920s in what the industry called a “Hollywood®
installation, and examples of roofs lasting 60 years are
partly due to this under-shingle ventilation (refer to
illus. 9),

Avoid staples and inferior flashing, The common
practice of using pneumatic staple guns to affix shin-
gles can result in shooting staples through the shin-
gles, in erushing the wood fibers, or in cracking the
shingle. Instead, corrosion-resistant nails, generally
with barked or deformed shanks long enough to ex-
tend about 3/4" into the roof decking, should be speci-
fied. Many good roofers have found that the pneumatic
nail guns, fitted with the proper nails and set at the
correct pressure with the nails just at the shingle sur-
face, have worked well and reduced the stress on shin-
gles from missed hammer blows, If red cedar is used,
copper nails should not be specified because a chemi-
cal reaction between the wood and the copper will
reduce the life of the roof. Hot-dipped, zinc-coated,
aluminum, or stainless steel nails should be used. In
addition, copper flashing and gutters generally should
not be used with red cedar shingles as staining will
occur, although there are some historic examples where
very heavy gauge copper was used which outlasted the
roof shingles. Heavier weight flashing (20 oz.) holds up
better than lighter flashing, which may deteriorate
faster than the shingles, Some metals may react with
salts or chemicals used to treat the shingles. This
should be kept in mind when writing specifications.
Terne-coated stainless steel and lead-coated copper are
generally the top of the line if copper is not appropriate.

Avoid patching deteriorated roof lath or sheathing
with plywoood or composite materials, Full size lumber
may have to be custom-ordered to match the size and
configuration of the original sheathing in order to pro-
vide an even surface for the new shingles. It is best to
avoid plywood or other modern composition boards
that may deteriorate or delaminate in the future if there
is undetected moisture or leakage. If large quantities of
shingle lath or sheathing must be removed and re-
Placed, the work should be done in sections to avoid
possible shifting or collapse of the roof structure.

Avoid spray painting raw shingles aon a roof after
installation. Rapidly drying solvent in the paint will
tend to warp the exposed surface of the shingles. In-
stead, it is best to dip new shingles prior to installation
to keep all of the wood fibers in the same tension.
Once the entire shingle has been treated, however,
later coats can be limited to the exposed surface,
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Maintenance

The purpose of regular or routine maintenance is to
extend the life of the roof. The roof must be kept clean
and inspected for damage both to the shingles and to
the flashing, sheathing, and gutters, If the roof is to be
walked on, rubber soled shoes should be worn., If there
is a simple ridge, a ladder can be hooked over the roof
ridge to support and distribute the weight of the
inspector,

Keeping the roof free of debris is important, This
may involve only sweeping off pine needles, leaves
and branches as needed. It may involve trimming over-
hanging branches. Other aspects of maintenance, such
as removal of moss and lichen build-up, are more diffi-
cult, While they may impart a certain charm to roofs,
these moisture-trapping organisms will rot the shingles
and shorten the life of the roof. Buildups may need
scraping and the residue removed with diluted bleach-
ing solutions {chlorine), although caution should be
used for surrounding materials and plants. Some roof-
ers recommend power washing the roofs periodically
to remove the dead wood cells and accumulated debris,
While this makes the roof look relatively new, it can
put a lot of water under shingles, and the high pres-
sure may crack or otherwise damage them. The added
water may also leach out applied coatings,

If the roof has been treated with a fungicide, stain, or
revitalizing oil, it will need to be re-coated every few
years {usually every 4-5). The manufacturer should be
consulted as to the effective life of the coating. With the
expense associated with installation of wood shingles,
it is best to extend the life of the roof as long as possi-
ble. Omne practical methed is to order enough shingles
in the beginning to use for periodic repairs,

Periodic maintenance inspections of the roof may
reveal loose or damaged shingles that can be selectively
replaced before serious moisture damage oocurs (see
illus. 16). Keeping the wooden shingles in good condi-
tion and repairing the roof, flashing and guttering, as
needed, can add years of life to the roof,

H.. 4 . v ~ - ._ . . .. " .. K o b
5. Rowtire purintenance i3 necessary o exterid the life of the roof. O this
roof, the shingles have not seriously emded, but the presence of lickens anid
mass i5 becomiing evident and there are a firw cracked and srissang shingles,
The moss spores shoild be peemoed, rm'sal'.rrg ,#u'ngrc; replaced, and sewill
peces of metal Rashing slipped under crackad slingles to keep maishire frome
penetrating, Photo: Willamsport Preservation Tracring Cenler.

Cover Photo: 1907 view of a ;uun,g couple’s first home in a cedar
stump with a shingled roof. Photo: Histarical Society of Seattle and
King County, Washington.

Conclusion

A combination of careful research to determine the
historic appearance of the roof, good specifications,
and installation details designed to match the historic
roof, and long-term maintenance, will make it possible
to have not only a historically authentic roof, but a
cost-effective one. It is important that professionals be
part of the team from the beginning. A preservation
architect should specify materials and construction
techniques that will best preserve the roof's historic
appearance, The shingle supplier must ensure that the
best product is delivered and must stand behind the
guarantee if the shipment is not correct. The roofer
must be knowledgeable about traditional craft prac-
tices. Once the new shingle roof is in place, it must be
properly maintained to give years of service.
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Stage 1V: Mortar

Exterior mortar features

To preserve the original appearance of the Burgess-Capps Cabin, mortar
joints were added between the logs. The shape of the logs resulted in vari-
ous sizes and profiles of the mortar widths. The mortar widths fluctuate
across the building’s elevations (see Figure 64). Closeup images of the
mortar joints can be seen in Figure 65 and Figure 66.

Refer to Chapter 10 for information gathered from the material testing
part of this project.

Figure 64. Overall look at exterior mortar composition on the south elevation of the Burgess-
Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 65. Closeup look at two rows of mortar on the Burgess-Capps Cabin (photo by ERDC-
CERL researchers, 2021).

Figure 66. Closeup look at a singular row of mortar on the Burgess-Capps Cabin (photo by
ERDC-CERL researchers, 2021).
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There are mortar joints in the stone wall foundation of the Burgess-Capps
Cabin (see Figure 67). The stone chimney on the east side of the building is
also secured with mortar (see Figure 68 and Figure 69).

Figure 67. Mortar along with the stone foundation of the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).

Figure 68. Mortar in the stone chimney on the east elevation of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 69. Mortar color difference between log and stone mortar (photo by ERDC-
CERL researchers, 2021).

6.2 Interior mortar features

The mortar joints are visible on the interior of the Burgess-Capps Cabin
(see Figure 70). The mortar joints appear staggard due to the size of the
logs at the wall intersections (see Figure 71).
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Figure 70. Overall look at the interior mortar composition on the west interior
wall of the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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6.3

Figure 71. Looking at multiple mortar widths at a corner wall of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

Treatment measures: “Chinking Repair” section of Preservation
Brief 26: The Preservation and Repair of Historic Log Buildings,
1978114

The following images and documents offer treatment measures for exte-
rior and interior mortar materials that are in poor condition. The sources
include information from the National Park Service.

114. This section reproduces Bruce D. Bomberger, The Preservation and Repair of His-
toric Log Buildings, Preservation Brief 26 (Washington, DC: National Park Service. 1978), 12-
13, https://www.nps.gov/orgs/1739/upload/preservation-brief-26-log-buildings.pdf.
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Chinking Repair

Kepair of chinking, whether it is finished on the exte-
rieer with wooden strips or with daubing, should not be
done until all log repair or replacement, structural jack-
ing and shoring s completed, and all replacement logs
have seasonced. Historically, patching and replacing
daubing on a routine basis was a seasonal chore. This
wias because environmental factors—building settle-
ment, seasonal expansion and contraction of logs, and
moisture infiltration followed by freeze-thaw action—
cracks and loosens daubing. If the exterior log walls are
cxposed, and the chinking or daubing requires repair,
as much of the remaining inner Blocking tiller and
daubing should be retained as possible. A daubing
formula and tocled finish that matches the historic
daubing, if knewn, should be used, or based on one of
the mixes listed here. For the most part, modern
commercially-available chinking products are not suit-
able for use on historic [og boildings, although an ex-
ception might be on the interior of a log building
where it will be covered by plaster or wood, and will
not be visible, These products tend to have a sandy
appearance that may be compatible with some historic
daubing, but the colon, and other visual and physical
characteristics are generally incompatible with historic
log surfaces.

Sections of wood chinking which are gone or cannot be
made weathertight should be replaced with same-sized
species saplings or quarter poles cut to fit. Generally,
unless bark was used originally, it should be removed
before nailing the new wood chinking replacements
tightly into place.

Analysis of daubing can be done in much the same
way as mortar analvsis. If that is not feasible, by crush-
ing a loese piece of daubing its constituent parts can be
exposed, which may typically include lime, sand, elay,
and, as binders, straw or animal hair. The color im-
parted by the sand or pigmented constituents should
be noted, and any areas of original daubing should be
recorded with color film for later reference, Daubing
that is loose or is not adhered to the logs must first be
cleaned out by hand. H-i:K.'Hr!g filler should be left in-
tact, refitting only loose pieces. (Sometimes it may be
difficult to obtain a good bond in which case it may be
necessary o clean out the joint entirely.) If needed, soft
filler should be added, such as jute or bits of fiberglass
batt, pressed firmly into voids with a stick or blunt
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tool. Concealed reinforcement may sometimes be used,

depending upon the authenticity of the restoration, Daubing Mixes
This can include galvanized nails partially inserted :
only on the upper side of the log to allow for the daub- parts {volume) material
ing to move with the upper log and keep the top joint Mix A, 14 cement
sealed, or galvanized wire mesh secured with galva- 1 lime
nized nails (Fig, 23), Like repointing masonry, daubing 4 sand
shonald not be done in full sun, escessive heat or when 18 dry color
freczing temperatures are expected. The daubing mate- hog bristles or excelsior
rials should be dr-mixed, the fhlrllnin;, rechecked as {Donald A. Hutslar, *Log Cabin Restoration:
being tight and secure, and the mix wetted and stirred Guidelines for the Historical Society,” American
to a stiff, paste-like consistency. The mix dries quickly, Association for State and local History, Technical
so no mote daubing should be prepared at a time than Leaflet No. 74, “History News,” Vol. 29, No, 5
can be applied in about 30 minates, A test patch of (May 1974.)
new daubing. either on the building, or in a mock-u T
clsrwhere 'Ei]l help test the suitability of the hwmul;F':'ﬁ A 2 s.and
color and texture match. lime
1 cement
Before applving the daubing, the chinking area, includ- MixC. 1 portland cement
ing filler and log surfaces to be covered, should be 1-8 lime
spraved with water to prevent the dry filler from too 7210 sand

rapidly drawing off the daubing moisture which will

result in hairline cracking. A trowel, ground to the

width of the daubing, is used to press the daubing into Condall 3nd Reriae Friedmar Nachvilld T
¢ L Welh i b

the chinking space, and to smooth the filled areas. i e
Wide or deep chinking spaces or joints may have 1o be ;‘:;;E.nmn gesociabion ot tatemnc L ocal tsibi vy

daubed in layers, to prevent sagging and separation
from the logs, by applving one or two scratch coats
before finishing the surface.

Mix B and C are reprinted from “Log Structures;
Preservation and Problem-Solving,” by Harrison

Portland cement was a part of the original daubing
used in many late 19%th and early 20th century log
buildings, and is therefore appropriate to include in
repairing buildings of this period. Although a small

amipunt of pnrtland cement may be added to a lime,
clay and sand mix for workability, there should not be
more than 1 part portland cement to 2 parts of lime in
daubing mixes intended for most historic log buildings.

Traditional Repairing or
Chinking Methods Replacing Daubing

Purtland cement tends to shrink and develop hairline
cracks, and retain moisture, all of which can be puten-
tially damaging to the logs.

() Interior Treatments

There is no single appropriate way to finish or restore
the interior of a historic log house. Each building and
its history is unigque, The temptation should be resisted
to impart an unfinished frontier character by removing
plaster to expose interior log walls or joists in the ceil-
ing. Instead, interior treatments should be based on
existing evidence, and guided by old photographs,
written documentation, and interviews with previous
owners, Interior features and finishes that might exist
in some 18th and 19th century log houses include

(d) wood paneled walls, wood moldings, stairs, and fire-
place mantels; where they have survived, these fea-
tures should be retained. Many of the more rustic log
Fig. 23. Mustrated are varions wethods of clanking and buildings built later in the 19th or early 20th century
dianbing: ta) woed strips, or i saplings naded in place; and intentionally featured exposed interior log walls, some-
(k) 3-paaet system consisting of an inner Blocking filler of stones times with the logs peeled and varnished. If interior
o i shabs, together with soff filler, swch as clay, stuffed plaster is severely damaged or has previously been
arppnd the blocking, composes B chinking, and wet-applisd removed, and evidence such as lath ghosting on the
daubing, Concealed aids that way improve the adherence of vet logs exists, walls should be replastered or recovered
dabing fnclude {c) galvanized nails, or {d) gatoanized mesh with gypsum board or dry wall to match the historic
lath. Draweing: fames Canficid. appearance,

(b
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7.1

Stage 1V: Stone

The Burgess-Capps Cabin uses stone for structural and aesthetic purposes.

The chimney is the predominate location of the stonework, with some
stones used as a foundation for the log walls.

Exterior stone features

On the east elevation of the Burgess-Capps Cabin is a stone chimney (see
Figure 72 and Figure 73). The chimney is wide at the bottom and de-
creases in width toward the top. It is constructed of a mixture of dark and
light stones of various sizes, some circular and some flat (see Figure 74
and Figure 75).

Figure 72. Front view of the stone chimney on the east elevation of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).

SCLRY




ERDC/CERL TR-23-24 107

Figure 73. Side view of the stone chimney on the east
elevation of the Burgess-Capps Cabin (photo by ERDC-
CERL researchers, 2021).
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Figure 74. Multiple stone sizes on the chimney of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).

Figure 75. Thin stones heavily secured in the mortar of the Burgess-Capps Cabin (photo by
ERDC-CERL researchers, 2021).
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The structural stone of the Burgess-Capps Cabin is the stone foundation
(see Figure 76). The foundation is visible on only one side of the cabin
due to the unevenness of the cabin floor and the grade levels. There are
also tall grasses that surround the building. The stone foundation is wall-
like and is secured with mortar joints and galvanized metal flashing atop
the stone that provides a surface for the logs to rest on. Similar to the
stone chimney, the stone foundation is made up of multiple stone sizes
(see Figure 77).

Figure 76. Stone foundation of the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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7.2

Figure 77. Close-up of multiple stone sizes secured in mortar on the foundation of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021)
N = S K 2
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Interior stone features

The Burgess-Capps Cabin has a stone fireplace on the east wall of the inte-
rior, which connects to the exterior stone chimney. Stones from the chim-
ney can be seen in the rear of the fireplace (see Figure 78). In front of the
fireplace is a stone hearth with a design in the center. It appears to be
cracked in the central-right portion of the hearth (see Figure 79).
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Figure 78. Stone fireplace on the interior east wall of the Burgess-Capps Cabin (photo by
ERDC-CERL researchers, 2021).

b S %

Figure 79. Stone hearth inside the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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7.3

Treatment measuresi1s

Generally, the best treatment measure for the actual stones used in stone-
worKk is to leave them alone. If stones must be cleaned, then the cleaning
methods used should be effective but gentle and should leave no damage
behind that would further deteriorate them. The patina of age on stones
used in stonework is one of the hallmarks of historic buildings and “like
new” appearance should not be the goal.

The first step is to identify why it needs be cleaned. Some staining is-
sues are caused by water or moisture issues, while others are from bio-
logical growth. There are different methods for these types of staining,
but it needs to be reiterated that stones should only be cleaned if abso-
lutely necessary.

Testing should be performed first on an inconspicuous portion of the
stonework. Water tends to be the gentlest, and cleaning work is always
done from the bottom up and not the top down.

Work should be contracted out to those that have experience in historic
stonework. Each project is unique due to different types of stones and
mortars. The types of stone should be part of any contract when attempt-
ing to assess the appropriate contractor.

The following images and documents offer treatment measures for exte-
rior and interior mortar materials that are in poor condition. The sources
include information from the National Park Service.

115. The section reproduces Section 8.3 of August S. Fuelberth, Karlee E. Feinen, Peter
B. Stynoski, Joseph A. Gamez, Allison R. Young, Carey L. Baxter, Madelyn G. McCoy, Joseph S.
Murphey, Madison L. Story, and Adam D. Smith, José Maria Gil Adobe: Historic Context,
Maintenance Issues, Measured Drawings, and Adaptive Reuse, ERDC/CERL TR-23-23 (Cham-
paign, IL: ERDC-CERL, 2023). Public domain.



ERDC/CERL TR-23-24 113

7.3.1 Preservation Brief 1: Accessing Cleaning and Water-Repellent
Treatments for Historic Masonry Buildings, 1978116

PRESERVATION
BRIEFS

Assessing Cleaning and Water-Repellent

Treatments for Historic Masonry Buildings

Robert C. Mack, AIA
Anne Grimmer

. s US, Department of the Interior
A | National Park Service

; J Cultural Resources
730 Heritagy Preservation Services

Inappropriate cleaning and coating treatments are a major
cause of damage to historic masonry buildings. While
either or both treatments may be appropriate in some cases,
they can be very destructive to historic masonry if they are
not selected carefully. Historic masonry, as considered
here, includes stone, brick, architectural terra cotta, cast
stone, concrete and concrete block. It is frequently cleaned
because cleaning is equated with improvement. Cleaning
may sometimes be followed by the application of a water-
repellent coating. However, unless these procedures are
carried out under the guidance and supervision of an
architectural conservator, they may result in irrevocable
damage to thc historic resource.

The purpose of this Brief is to provide information on the
variety of cleaning methods and materials that are available
for use on the exferipr of historic masonry buildings, and
to provide guidance in selecting the most appropriate
method or combination of methods. The difference between

water-repellent coatings and waterproof coatings

is explained, and the purpose of each, the suitability of
their application to historic masonry buildings, and the
possible consequences of their inappropriate use are
discussed.

The Brief i5 intended to help develop sensitivity to the
qualities of historic masonry that makes it so special, and
to assist historic building owners and property managers
in working cooperatively with architects, architectural
conservators and contractors (Fig. 1). Although specifically
intendedt for historic buildings, the information is applicable
to all masonry buildings. This publication updates and
expands Preservation Brief 1: The Cleaning and Waterproof
Coating of Masonry Buildings. The Bricf is not meant to be
a cleaning manual or a guide for preparing specifications,
Rather, it provides general information to raise awareness
of the many factors involved in selecting cleaning and
water-rcpellent treatments for historic masonry buildings.

Figure 1. Low-to medium-presaure sieam (hol-pressurized weler umshing), is deing used fo clean the extevior of the U.S. Tariff Commission Butlding, the
first marble building construcled in Washington, D.C., in 1839. This method was selected by an archilecural conservator as the "yentlest means possible”
to clean the marhle. Steam can soften heary soitin, a‘?mits such as those on the cornice and cojymn capitals, and facilitate easy removal. Nole how

[

these deposits have been removed from the right side of the cornice whick has already been cleaned. ﬂ

116. This section reproduces Robert C. Mack and Anne Grimmer, Accessing Cleaning and
Water-Repellent Treatments for Historic Masonry Buildings, Preservation Brief 1 (Washington,
DC: National Park Service, 1978), Preservation Brief 1: Assessing Cleaning and Water-Repellant Treat-
ments for Historic Masonry Buildings (nps.gov). Public domain.
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Figure 2. Bimagical gronpth os showm on this markie foundation

o wrually be removed wsing o low-pressure water wash, possibly with
& non-ioni; detergent gdded te it, and acrubbing with a natwral or
synikehc bristle brush,

Preparing for a Cleaning Project

Reagons for cleaning, First, it is important to determine
whether it is appropriate to clean the masonry. Theobjective
of cleaning a historic masonry building mustbe considerad
carefully before arriving at a decision to clean. There are
several major reasons for cleaning a historic masonry
building: irnprove the appearance of the building by
removing unattractive dirt or soiling materials, or non-
historic paint from the masonry; retard deterioration by
removing sciling materials that may be damaging the
masenry; of provide a clean surface to accurately match
repointing martars or patching compounds, or to conduct
a condition survey of the masonry.

Identify what is to be removed. The general nature and
source of dirt or soiling material on a building must be
identified to remove it in the geatlest means possible —
that is, in fhe most effective, yet least harmful, manner.
Soot and smoke, for example, requite a different cleaning
agent t0 remove than oil staing or metallic stains, Other
common cleaning problems include biological growth such
as mold or mildew, and organie matter such as the tendrils
left on masonry after removal of ivy {Fig. 2).

Conslder the historle appearance of the bullding, If the
proposed cleaning is to remove paint, it is important in
each case ta learn whether or not unpainted masonry is
historically appropriate. And, it is necessary to consider
why the building was painted {Fig. 3). Wasitto cover bad
repointing or unmatched repairs? Was the building
painted to protect soft brick or to conceal deteriorating
stone? Or, was painted masonry simply a fashionable

Figure 3. This small test area has revealed g red brick parch that does mob
match the original beige brick. This may explain twohy the building iwas
patnted, and may suggest te fhe oumer that it may be prefereble te keep

it patated.

treatment in a particular historic period? Many buildings
were painted at the time of construction or shortly thereafter;
retention of the paint, therefore, may be more appropriate
historically than removing it. And, if the building appears
to have been painted for a long time, it is also important
to think about whether the paint is part of the character of
the historic building and if it has acquired significance over
time.

Consider the practicalities of tleaning or paint removal.
Some gypsum or sulfate crusts may have become integral
with the stone and, if cleaning could result in removing
seme of the stone surface, it may be preferable not to clean.
Even where unpainted masoncy is appropriate, the retention
of the paint may be more practical than rernoval in terms
of long range preservation of the masonry. In some cases,
however, removal of the paint may be desirable. For
example, the old paint layers may have built up to such
an extent that removal is necessary to ensure a sound
surface to which the new paint will adhere.

Study the masonry. Although not always necessary, in
some instances it can be heneficial to have the ccating or
paint type, color, and layering on the masonry researched
before attempting its removal. Analysis of the nature of
the soiling or of the paint to be removed from the masonry,
ag well as gnidance on the appropriate cleaning method,
may be provided by professional consultants, including
‘architectural conservators, conservation scientists and
preservation architects. The State Historic Preservation
Office (SHFPQ), local historic district commissions,
architectural review boards and preservation-oriented
websites may also be able to supply useful information on

mascnry cleaning techniques



ERDC/CERL TR-23-24

115

Understanding the Building Materials

The conrstrucion of the building must be considered when
developing a deaning program because inappropriate
cleaning can have a deleterious effect on the masonry as
well as an other building materials. The masonry material
or materials must be correctly identified. It is sometimes
difficult to distinguish one type of stone from another; for
example, certain sandstones can be easily confused with
limestones. Or, what appears to be natural stone may not
be stone at all, but cast stone or eomcrete. Historically, cast
stone and architectural terra cotta were frequently used in
combination with natural stone, especially for trfm elements
or on upper stories of a building where, from a distance,
these substitute materials looked like real stone (Fig. 4).
OCther features on historic buildings that appear to be stone,
such as decorative cornices, entablatures and window
hoods, may not even be masonry, but metal.

Identify prior treatments. FPrevious treatments of the
building and its surroundings should be researched and
building maintenance records should be obtained, if
available. Sometimes if streaked or spotty areas do not
seem to get cleaner following an initial cleaning, doser
inspection and analysis may be warranted. The
discoloration may turn out not to be dirt but the remnant
of a water-repellent coating applied long ago which has
darkened the surface of the masonry over time (Fig. 5).
Successhul removal may reguire testing several cleaning
agents to find something that will dissclve and remove the
coating. Complete removal may not always be possible.
Repairs may have been stained to match a dirty building,
and deaning may make these differences apparent. De-
icing salts used near the building that have dissolved can

— . . - <y

Figure 4. The foundation of this brick butlding is limestone, but the
devoralive teim abooe 15 erchitectural ferrz catéa intendad to simulate
SORE

thia Hmestone parte eochere, Lipen closer examingdion, it was
determined fe be @ wnater-repeilenl coaling that had been epplied many
years earfier, An alkaline clenner may be effechive in removing i,

migrate into the masonry. Cleaning may draw the salts to
the surface, where they will appear as efflotescence (a
powdery, white substance), which may require a second
treatment to be removed. Allowanres for dealing with
such unknown factors, any of which can be a potential
problern, shouid be included when investigating cleaning
methods and materials. Just as more than one kind of
masonry on a historic building may necessitate multiple
deaning approaches, unknown eonditions that ave
encountered may also require additional cleaning.
treatments.

Choose the appropriate cleaner. The importance of testing
cleaning methods and materials cannot be over emphasized,
Applying the wrong cleaning agents to historic masonry
can have disastrous results. Acidic deaners can be extremely
damaging to acid-sensitive stones, such as marble and
limestone, resulting in efching and dissolution of these
stones. Other kingds of masonry can also be damaged by
incompatible cleaning agents, or even by cleaning agents
that are usually compatible. There are also nurmerous kinds
of sandstone, each with a considerably different geological
composition. While an acid-based cleaner may be safely
used on some sandstones, others are acid-sensitive and
can be severely etched or dissolved by an acid cleaner.
Some sandstones contain water-soluble minerals and can
be eroded by water cleaning. And, even if the stone type
is correctly identified, stones, as well as some bricks, may
vontain unexpected impurities, such as iron particles, that
may react negatively with a particular cleaning agent and
tesult n staining. Thorough understanding of the physical
and chemical properties of the masonry will help avoid
the inadvertent selection of damaging cleaning agents.
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Figure 6, Timed water sopking cart be pery effective for clearing
Timestone ad marhle as shown here af the Marble Colleglate Church

i Wew York City, In His case, o twelpe-houy wntier soak usfng 2
muelf-norele manifold was follonwed by & final water rinse. Photo: Digue
5. Kaese, Wiss, Janaey, Elstner Aasociates, ne, N.Y, N.Y,

Other building materials also may be affected by the
dleaning process. Some chemicals, for example, may have
a corrosive effect on paint or glase. The portions of building
elements most vulnerable to deterioration may not be
vigible, such as embedded ends of iron window bars,
Other totally unseen items, such as iron cramps or Hes
which hold the masonry to the structural frame, also may
be subject to corrosien from the use of chemicals or even
from plain water, The only way to prevent problems in
these cases is to study the building construction in detail
and evaluate proposed cleaning methods with this
information in mind. However, due to the very likely
possibility of encountering unknown fackrs, any cleaning
project involving historic magsonry should be viewed as
unigue to that particular building,

Cleaning Methods and Materials

Masonry cleaning methods generally are divided into
three major groups: water, chemical, and abrasive. Water
micthods soften the dirt or soiling material and rinse the
deposits from the masonry surface. Chemical cleaners
react with dirt, soiling material or paint to effect their
removal, after which the deaning effluent is rinsed off the
masonry surface with water. Abrasive methods include
blasting with grit, and the use of grinders and sanding
discs, all of which mechanically remove the dirt, soiling
material or paint {and, usually, some of the masonry
surface). Abrasive cleaning js also often followed witha
water rinse. Laser clegning, although net discussed here
in detail, is another technique that is used sometitmes by
conservabors to clean small areas of historic masonry. It
can be quite effective for cleaning limited areas, but it is
expensive and generally not practical for most historic
masonry cleaning projects.

Although it may seem contrary to commoen sense, masonry
cleaning projects should be carried out starting at the

— e —

bottom and proceeding to the top of the building always
keeping all surfaces wet below the area being cleaned.
The raticnale for this approach is based on the prlm:lple
that dirty water or dleaning effluent dripping from

in progress above will Ieave streaks on a dirty surface but
will not streak a clean surface as long as it is kept wet and
rinsed frequently.

Water Cleaning

Water cleaning methods are generally the gentlest means
possible, and they can be used safely to rermnove dirt from
all types of historic masenry* There are essentially four
kinds of water-based methods: spaking; pressure water
washing; water washing supplemented with non-ionic
detergent; and stearn, or hot-pressurized water cleaning.
Once water cleaning has been completed, it is often
necessary to follow up with a water rinse o wash off the
lopsened goiling material from the masonry.

Soaking. Prolonged spraying or misting with water is
particularly effective for cleaning limestone and marble.
Itis also a good method for removing heavy accumulations
of soot, sulfate crusts or gypsum crusts that tend to form
in protected areas of a building not regularly washed by
rain. Water is distributed to lengths of punctured hose or
pipe with non-ferrous fithings hung from moveable
scaffolding or a swing stage that continuously mists the
surface of the masonry with a very fine spray (Fig. 6} A
timed on-off spray is another approach to using
cleaning technique. After one area has been cleaned, the
apparatus is moved on to another. Soaking is often used
in combination with water washing and 13 alsa followed
by a final water rinse. Soaking is a very slow method —
it may take several days or a week—but it is a very gentle
method to use on historic masonry.

Water Washing, Washing with low-pressure or medium-
pressure water is probably one of the most commonly
used methods for removing dirt or other pollutant

from historic masonry buildingz (Fig. 7). Starting with a
very low pressure (100 psi or below), even using a garden
hose, and progressing as needed to stightly higher pressure
—generally no higher than 300400 pei —ig always the
recornmencded way to begin. Scrubbing with natural bristle
or synthetic bristle brushes—never tetal which can abrade
the surface and leave metal particles that can stain the
masonry —can help in cleaning areas of the masonry that

are especially dirty.

Water Washing with Detergents. Non-ionic detergents
—which are not the same as soaps —are synthetic organic
compounds that are especially effective in removing oily
so0il (Examples of some of the numerous proprietary non-
ionic detergents include Igepal by GAF, Tergitol by Union
Carbide and Triton by Rohm & Haas.) Thus, the addition
of a non-jonic detergent, or surfactant, to a low- or medinm-
pressute water wash can be a useful aid in the cleaning

Water cleanitg methods may not be appropriate to use on some badly
deteriorated m; because water may exacerbate the deterioration,
©T ON EYPEIm or ster which are vefy soluble in water.



ERDC/CERL TR-23-24

117

process, (A non-ionic detergent, unlike most household
detergents, does not leave a solid, visible residue on the
masonry.) Adding a non-ionic detergent and scriubbing
with a natural bristle or synithetic bristle brush can facilitate
cleaning textured or intricately carved masonry. This
should be followed with a Anal water rinse,

Steam/Hot-Pressurized Water Cleaning, Steamn cleaning
is actually low-pressure hot water washing because the
steam condenses almost immediately upon leaving the
hose. This is a gentle and effective method for cleaning
stone and particularly for acid-sensitive stones. Steam can
be especially nseful in removing built-up soiling deposits
and dried-up plant raterials, such as ivy disks and tendrils.
It can also be an efficient means of cleaning carved stone
details and, because it does not gencrate a lot of liquid
water, it can sometimes be appropriate to use for cleaning
interior masonry (Figs. 8-9).

Potential hazards of water dleaning. Despite the fact that
watcr-based methods are generally the most gentle, even
they can be damaging to historic masonry: Before beginming
a water cleaning project, it is important to make sure that
all mortar joints are sound and that the building is
watertight, Otherwise water can seep through the walls
to the intetior, resulting in rusting metal anchors and
stained and ruined plaster.

Some water supplics may contain fraccs of iron and copper
which may cause masorty fo discolor. Adding a chelating,
of complexing agent to the water, such as EDTA {ethylene
diamine tetra-acetic acid), which inactivates ather metallic
1oms, as Well as softens minerals and water hardness, will
help prevent staining on light-colored masonry.

Any cleaning method invelving water should never be
done in cold weather or if there is any likelihoed of frost
or freezing because water within the masenry can freeze,
causing spalling and cracking. Since a masenry wall may
take aver a week to dry after cleaning, no water cleaning
should be permitted for several days prior to the first
average frogt date, or even earlier if local forecasts predict
cold weather,

Most essential of all, it is important to be aware that using
water at too high a pressure, 2 practice common to "power
washing” and "water blasting', is very abrasive and can
easily etch marble and other soft strmes, ag well as some
types of brick (Figs. 10-11). In addition, the diskance of the
nozzle from the masonry surface and the type of nozzle,
as well a5 gallons per minute (gpm), are also important
varjables in a water cleaning process that can have a
significant impact on the cutcome of the project. This is
why it is imperative that the cleating be dosely momtored
to engure that the cleaning operators do not raise the
pressure or bring the nezzle too close to the masenry in
an effort to "spead up” the process. The appearance of
graing of stone or sand in the deaning effluent on the
ground is an indication that the water pressure may be too
high.
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Figure 7. Glozed architectural forra citéa ofter meay e cleaned
suceessfully with d ioto-preseided wuiter s and Rated scrubbing
supplemented, 1f necessary, with o non-innic detergent. Phato; Notiona!
Purk Serpiee Files,

Chemical Cleaning

Chemical cleaners, generally in the form of proptietary
products, are another material frequently used to elean
historic masenry. They can remove dirt, as well as paint
and other coatings, metallic and plant stains, and graffiti.
Chemical deaners used to remaove dirt and soiling include
acids, alkalies and organic compounds, Acidic cleaners,
of course, should not be used on masonry that is acid
sensitive. Paint remavers are alkaline, based on organic
solvents or other chemicals.

Chemical Cleaners to Remowve Dirt

Both alkaline and acidic cleaning treatments include the
use of water. Both cleaners are also likely to contain
surfactants (wething agents), that facilitate the chemical
teaction that removes the dirt. Generally, the masonry is
wet first for both byvpes of cleaners, then the chemical
cleaner is sprayed on at very low pressure or brushed onto
the surface. The cleaner is left to dwell on the masonry
for an amount of tme recommended by the product
marufacturer or, preferably, determined by lesting, and
rinsed off with a low- or moderate-pressurc cold, or
sometimes hot, water wash. More than one application
of the cleaner may be necessary, and it is always a

good practice to kest the product manufachirer's
recommendations concerning dilution rates and dwell
times. Because each cleaning sttuation iz unigue, dilution
rates and dwell tirmes can vary considerably. The masonry
surface may be scrubbed lightly with natural or synthetic
bristle brushes prior to vinsing. After rinsing, pH strips
sherld be applied to the surface to ensure that the masonry
hag been neutralized completely.
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Figure 8, (Left) Low-pressure (under 100 psi) steam cleaning
fhot-pressurized water washing). is part of the regular maintenance
program at the Jefferson Memorial, Washington, D.C. The ahite marble
interiar of this open struciure is subject to constant softing by birds,
insecta and pisitars. (Right) Thia portable steam cleaner enables prompt
cleanup when necessary. Photes: National Park Service Files.

Acidic Cleaners. Acid-bascd cleaning products may be
used on non-acid sensitive masonry, which generally
includes: granite, most sandstones, slate, unglazed brick
and unglazed architectural terra cotta, cast stone and
concrete (Fig. 12). Most commercial acidic clcaners arc
composed primarily of hydrofluoric acid, and often include
some phosphoric acid to prevent rust-like stains from
developing on the masonry after the cleaning. Acid cleaners
are applied to the pre-wet masonry which should be kept
wet while the acid is allowed to "work”, and then removed
with a water wash.

Alkaline Cleaners. Alkaline cleaners should be used on
acid-sensitive masonry, including: limestone, polished

and unpolished marble, calcareous sandstone, glazed brick
and glazed architectural ierra cotta, and polished granite,
(Alkaline cleaners may also be used sometimes on masonry
materials that are not acid sensitive —-after testing, of course

—but they may not be as effective as they are on acid-
sensitive masonry.) Alkaline cleaning products consist
primarily of two ingredients: a non-ioni¢ detergent or
surfactant; and an alkali, such as potassium hydroxide or
ammonium hydroxide. Like acidic cleaners, alkaline
products are usually applied to pre-wet masonry, allowed
to dwell, and then rinsed off with water. (Longer dwell
times may be necessary with alkaline cleaners than with
acidic cleaners.) Two additional steps are required to
remove alkaline cleaners after the initial rinse. First the
masonry is given a slightly acidi¢ wash—often with acetic
acid—to neutralize it, and then it is rinsed again with water.

Chemical Cleaners to Remove Paint and Other Coatings,
Stains and Graffii

Removing paint and some other coatings, staing and graffiti
can best be accomplished with alkaline paint removers,
organic solvent paint removers, or other cleaning
compounds. The removal of layexs of paint from a masonry
surface usually involves applying the remover cither by
brush, rollcr or spraying, followed by a thorough water
wash. As with any chemical cleaning, the manufacturer's
recommendations regarding application procedures should
always be tested before beginning work.

‘Alkaline Paint Removers. These are usually of much the

same composition as other alkaline cleaners, containing
potassium or ammonium hydroxide, or trisodium
phosphate. They are used to remove oil, latex and acrylic
paints, and are cffective for removing mulkiple layers of
paint. Alkaline clcaners may also remove some acrylic,
watcr-repellent coatings. As with other alkaline cleaners,
both an acidic neutralizing wash and a final water rinse
arc generally required following the use of alkaline paint
TEmOvers,

Organic Solvent Paint Removers. The formulation of
organic solvent paint removers varies and may include a
combination of solvents, including methylene chloride,
methanol, acetone, xylene and toluene,

Figure 9. (Left) This small stéam cleanter—the size of & vacwum cleaner— offers & very controlied and gentle means of cleaning limiled, or hard-to-reach
arens or carved stone detaite. (Right) If is partivularly useful for interiors where it is tmportant to keep moisture to @ minumuns, such as inside
the Washingion Monwnent, Washington, D.C., whete it was used fo clean the commemorative stones. Plotos: Audrey T. Tepper.
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Figure 10. High-pressure water washing 00 close to the swrface has
abraded and, consequently, marred the limestonc on this carly-20th
century building.

Other Paint Removers and Cleaners. Other cleaning
compounds that can be used to remove paint and some
painted graffiti from historic masonry include paint
removers based on N-methyl-2-pyrrolidone {NMP), or on
petroleum-based compounds. Removing stains, whether
they are industrial {smoke, soot, grease or tar), metallic
(iron or copper), or biological {plant and fungal) in origin,
depencds on carefully matching the type of remover to the
type of stain (Fig. 13). Successful removal of stains from
historic masonry often requires the application of a number
of different removers before the right one is found. The
removal of layers of paint from a masonry surface is usually
accomplished by applying the remover either by brush,
roller or spraying, followed by a thorough water wash
(Fig. 14).

Potential hazards of chemical cleaning. Since most
chemical cleaning methods involve water, they have many
of the potential problems of plain water cleaning. Like
water methods, they should not be used in cold weather
because of the possibility of freezing. Chemical cleaning
should never be undertaken in temperatures below 40
degrees F (4 degrees C), and generally not below 50 degrees
E In addition, many chemical cleaners simply do not work
in cold temperatures. Both acidic and alkaline cleaners
can be dangerous to cleaning operators and, clearly, there
are environmental concerns associated with the use of
chemical cleaners.
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Eigure 12. Rinsing with high-pressure awter following chemical
clening has left & horizontal line of abrasion across the bricks on His
late-19¢k cenfury row house.

If not carefully chosen, chemical cleaners can react adversely
with many types of masonry. Obviously, acidic cleaners
should not be used on acid-sensitive materials; however,
itis not always clear exactly what the composition is of
any stone or other masonry material. For, this reason,
testing the cleaner on an inconspicuous spot on the building
is always necessary. While certain acid-based cleaners
may be appropriate if used ag directed on a particular fype
of masonry, if left too long or if not adequately rinsed from
the masonry they can have a negative effect. For example,
hydrofluoric acid can etch masonry leaving a hazy residue
(whitish deposits of silica or calcium fluoride salts) on the
surface, While this efflorescence may usually be removed
by a second cleaning—although it is likely to be expensive
and timeconsuming— hydroflueric acid can also leave
calcium fluoride salts or a colloidal silica deposit on
magonry which may be impossible to remove (Fig. 15),
Other acids, particularly hydrochloric (muriatic) acid,
which is very powerful, should not be used on historic
masonry, because it can dissolve lime-based mortar,
damage brick and some gtones, and leave chloride deposits
on the masonry.

Figure 12, A mild acidic cleaning ageni is being used to clean this
heavily soiled brick and granite building. Additional applications of the
cleaner and hand-scrubbing, and coen poulticing, maey be necessary to
remage the dark stains on the granite arches below. Photo: Sharon C.
Park, FATA.
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Alkaline cleaners can stain sandstones that contain a ferrons
compound. Before using an alkaline cleaner on sandstone
it is always important to test it, since it may be difficult to
know whether a particutar sandstone may contain a ferrons
compound. Some alkaline cleaners, such as sodium
hydroxide (caustic soda or lye) and ammonium bifluoride,
can also damage or leave disfiguring brownish-yellow
stains and, in most cases, should not be used on historic
masonry. Although alkaline cleaners will not etcha
masonry surface as acids can, they are caustic and can burn
the surface. In addition, alkaline cleaners can deposit
potentially damaging salts in the masonry which can be
difficult to rinse thoroughly. -

Abrasive and Mechanical Cleaning

Generally, abragive cleaning metheds are net appropriate
for use on historic masonry buildings. Abrasive cleaning
methods are just that—abrasive. Grit blasters, grinders,
and sanding discs al! operate by abrading the ditt or paint
off the surface of the masonry, rather than reacting with
the dirt and the masonry which is how water and chemical
methods work. Since the abrasives do not differentiate
between the dirt and the masonry, they can also remove
the outer surface of the masonry at the same time, and
result in permanently damaging the masonry. Brick,
architectural terra cotta, soft stone, detailed carvings, and
polished surfaces are especially susceptible to physical and
aesthetic damage by abrasive methods. Brick and
architectural terra cotta are fired products which have a
smooth, glazed surface which can be removed by abrasive
blasting or grinding (Figs. 18-19). Abrasively-cleaned
masonry is damaged aesthetically as well as physically,
and it has a rough surface which tends to hold dirt and
the roughness will make future cleaning more difficult,
Abrasive cleaning processes can also increase the likelihood
of subsurface cracking of the masonry. Abrasion of carved
details causes a rounding of sharp corners and other loss
of delicate features, while abrasion of polished surfaces
removes the polished finish of stone.

Figure 13, Sometintes it say be preferable to paint over a thick asphalkic
coating rather than try to remove 1¢, because ff can be difficult fn remove
completely. However, in this case, many layers of aspheltic coating

were removed through muldiple epplications of @ heavy duty chemical
cleaner. Lach application of the cleaner was left to dwell following the
manufecturer’s reccommendations, and then rinsed thoroughly.

(As much as possible of the asphaif wes first remouved with wooden
acrapers.) Although not i} the asphalt was vemoved, this was
determined to be an accepiable level of cleanliness for the project,

Figure 14, Chemical remouval of paisf from this brick building has
revedled that the cormtice and window hoods are metal rather than
TUAsOn Y.

Mortar joints, especially those with lime mortar, also can
be croded by abrasive or mechanical cleaning. In some
cases, the damage may be visual, such as loss of joint detail
or increased joint shadows. As mortar joints constitute a
significant portion of the masonry surface (up to 20 per
cent in a brick wall), this can result in the loss of a
considerable amount of the historic fabric. Erosion of the
mortar joints may also permit increased water penctration,
which will likely necessitate repointing.

Figure 15, The whitish deposits Icft ont the brick by a chentical paint
remover pay have resulted from inadequate rinsing or from the
chemical being left ot the surface oo long and mnay be impaossible fn
RROLE.
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Poulticing to Remove Stains and Graffiti

Figre 16. (2) The limestone base was heavidy stained by runoff
from the bronze skatue above, {b) A poultice consisting of copper
stain remover and ammonia mixed with fuller’s carth was applied
to the stone base and covered with plastic sheeting to kevp 1t from
Arytng out fon quickty. {c} As the poultice dried, i pulled the stain
aut of the stane. (d} The poulkice residuz was remsoved carefully
from the stone surface with wooden scrapers and the skone wes
rinsed with water. Photos: John Duyyer.

Graffiti and stains, which have penetrated into the masonry,
often are best removed by using a poultice. A poultice
consists of an absorbent material or clay powder (such as
kaolin or fuller’s carth, or even shredded paper or paper
towecls), mixed with a liquid (solvent or other remover) to
form a paste which is applied to the stain (Figs. 16-17).
Ag it dries, the paste absorbs the staining material so that
it is not redepogited on the masonty surface. Some
commercial cleaning products and paint removers are
specially formulated as a paste or gel that will cling to a
vertical surface and remain moist for a longer period of
time in order to prolong the action of the chemical on the
stain. Pre-mixed poultices are also available as a paste or
in powder form needing only the addition of the
appropriate liquid. The masonry must be pre-wet before
applying an alkaline cleaning agent, but not when using
a solvent, Once the stain has been removed, the masonry
must be rinsed thoroughly.

Figure 17. A pauitice is betng used to remove salts from the brownstone
statuary on fhe fucade of this lafe-19th century store churcht, Pholo:
National Park Service Files,
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Figure 18. The glazed bricks in the center of the pier were covered by 2
signboard ihat protecied them being damaged by the sandblasting
which removed the glaze from the surrounding bricks.

Abrasive Blasting. Blasting with abrasive grit or another
abrasive material is the most frequently used abrasive
method. Sandblasting is most commonly associated with
abragive cleaning. Finely ground silica or glass powder,
glass beads, ground garnet, powdered walnut and other
ground nut shells, grain hulls, aluminum oxide, plastic
particles and even tiny pieces of sponge, are just a few of
the other materials that have also been used for abrasive
cleaning, Although abrasive blasting is not an appropriate
method of cleaning historic rasonry, it can be safely used
to clean some materials. Finely-powdered walnut shells
are commonly used for cleaning monumental bronze
sculpture, and skilled conservators clean delicate museum
objects and finely detailed, carved stone features with very
small, micro-abrasive units using aluminum oxide.

Figure 19. A comparison of urdemaged bricks surroundng the efectrical
conduit with the rest of the brick facade emphasizes the severity of the
erosion caused by sandblasting.

A number of current approaches to abrasive blasting rely
on materials that are not usually thought of as abrasive,
and not as commonly associated with fraditional
abrasive grit cleaning. Some patented abrasive cleaning
processes— one dry, one wet —uge finely-ground glass
powder intended to "erase” or remove dirt and sutface
soiling only, but not paint or stains {Fig. 20). Cleaning with
baking soda {sodiuum bicarbonate) is another patented
process. Baking soda blasting is being used in some
communities ag a means of quick graffiti removal.
However, it should not be used on historic masonry which
it can easily abrade and can permanently "etch” the graffiti
into the stone; it can also leave potentially damaging salts
in the stone which cannot be removed. Most of these
abrasive grits may be used either dry or wet, although dry
grit tends to be used more frequently.

Figure 20. (Left} A comparison of the limestone surface of a 1920 office building before and after "cleaning” with a proprietary abrastve process using
fine glass powder clearly shows fhe effectiveness of this method. But $his is an abrasive technigue and it has "cleaned” by removing par! of the masanry

surface with the dirt, B it 15 qbrasive, itis g iy nof rec ded for large-scale cleaning of hisiaric y, althtough i may be suitable to
use in certain, very limited ouses under controlled clrcumstances. (Righty A vacum chamber where the used glass powder is collected for environmentally
safe disposal is a unique feature of this pariicular process, The specially-trained operators in ihe chamber wear protective clothing, masks and breathing
equipment. Photos: Tom Keokan,
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Figtere 21, Lotg-pressure blasting with ice pelless or ice crystals MNeft) §s
&n abrasive cleaning method that s sometinees recomucended for use

om dnterior masenry because it does wot involze large amounts of waier,
Horweper, like other abrasive materfals, ice crystals “clean™ by remowing
@ poriton of the wasonry surface with the dird, and rray not remove
some stains that have penetrated imdo the wiasonry wilhout ceusing
further abrasion (righth Phoros: Audrey T. Tepper,

Ice particles, or pelletized dry ice (carbon dioxide or CO3),
ate atwther medinim used as an abragive cleaner (Fig. 21}
This #s also too abrasive to be used on maost historic masoray,
but it may have practical application for removing mastics
or asphaltic coatings from some substrates.

Somne of these processes are promoted as being more
envirenmentally safe and not damaging to historic masonry
buildirgs, However, it tnust be remembered that they are
abrasive and that they "dean” by removing a small portion
of the masonry surface, even though it may be only a
minuscule portion. The fact that they are essentially
abtagive treatments must always be tken inky consideration
when plarming a masonry cleaning project. In general,
abragive methods should not be used to clean historic
masonvy builidings. In some, very limited instances, highly-
contrelled, gentle abrasive cleaning may be appropriate
on selected, hard-to-clean areas of a histeric masonry
building if carried cut under the watchful supervision of
a professional conservator. But, abrasive cleaning should
never be used on an entire building,.

Grinders and Sanding Disks. Grinding the masonry
surface with mechanical grinders and sanding disks is
another means of abrasive deaning that should not be used
on historic masonry, Like abrasive blastng, grinders and
disks do not really clean masoncy bult instead grind away
and abrasivaly remove and, thus, datnage the masonry
surface itgelf rather than remove just the soiling material.

Planning A Cleaning Project
Once the masonry and soiling material or paint have been

identified, and the condition of the masonry has been
evaluated, planning for the ¢leaning project can begin.

Testing cleaning methods. In order to determine the
gentlest means possible, several cleaning methods or
materials may have to be tested prior to selecting the best
one to use on the building, Testing should always begin
with the gentlest and least invasive method proceeding
grad ually, if necesgary, to more complicated methods, or
a combination of methods. All too often simple methods,
such as low-pressure water wash, are not cven considered,
yet they frequently are effective, safe, and not expensive.
Water of slightly higher pressure or with a not-ionie
deterpent additive also may be effective. It is worth
repeating that these methods should atways be tested prior
ta considering harsher methads; they are safer for the
building and the environment, often safer for the applicator,

and relatively inexpensive.

The level of cleantiness desired also should be determined
pticr to selection of a cleaning method. Obvicusly, the
intent of ¢leaning is to remove most of the dirt, soiling
materlal, stains, paint ot other coating. A "brand new"
appearance, however, may be inappropriate for an older
building, and may require an overly harsh deaning method
to be achieved. When undertaking a cleaning project, it is
important to be aware that some stains gimply may not be
removable. [t may be wise, therefore, to agree upon a
slightly lower level of deanliness that will serve as the
standard for the cleaning project. The predise amount of
residual dirt considered acceptable may depend on the
type of masonry, the type of soiling and difficulty of total
removal, and local environmental conditions.

Cleaning tests should be carried out in an area of sufficient
siZe to give a true indication of their effectiveness. It is
preferable to conduct the test in an inconspicuous location
on the building sc that it will not be obyicus if the test is
not successful. A test area may be quite small to begin,
sometimes as small as six square inches, and gradually
may be increased in size as the most appropriate methods
and cleaning agents are determined. Eventually the test
area may be expanded to 2 square yard or more, and it
should include several masonry units and mortar joints
(Fig. 22}. It should be remembered that a single building
may have several types of masonry and that even similar
materials may have different surface finishes. Each material
and different finish should be tested separately. Cleaning
tests should be evaluated only after the masonry has dried
completely. The results of the tests may indicate that
several wethods of cleaning should be used on a single
building.

When feasible, test areas should be allowed to weather for
an extended period of tme prior to final evaluation. A
waiting period of a full year would be ideal in order to
expose the test patch to a firll range of seasons. I this is
not possible, the test pateh should weather for at leasta
maonth or two, For any building which is considered
historically important, the delay is insignificant compared
to the potential damage and disfigurement which may
result from using an incompletely tested method. The
successfully cleaned test patch should be profected as it
will serve as a standard against which the entire cleaning
project will be meastired.

pi|
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Environmental conaiderations, The potential effect of any
method proposcd for cleaning historic masonry should be
evaluated carefully. Chemical cleaners and paint remowvers
may damage trees, shrubs, grass, and plants. A plan muast
be provided for enyvironmentally safe removal and disposal
of the cleaning materials and the rinsing efflwent before
beginning the cleaning project. Authorities from the local
regulatory agency —usually under the jurisdiction of the
federal or state Enviremmental Protection Agency (EPA)
should be consulted prior to beginning a cleaning project,
cspocially if it involves anything more than plain water
washing. This advance planning will ensure that the
cleaning effluent or run-off, which is the combination of
the cleaning agent and the substance removed from the
masonty, is handled and disposad of in an environmentaily
sound and legal manner. Some alkaline and acidic cleaners
can be neutralized sg that they can be safely discharged
into storm sewers. However, most solvent-based cleaners
cannol be neutralized and are categorized as pollutants,
and must be disposed of by a livensed transport. storage
and disposal facility. Thus, it is always advisable to consult
with the appropriate agencies before starting to clean to
engure that the project progresses smoeothly and is not
interrupted by a stop-work order because 2 required permit
was not obtained in adveance.

Vinyl guttering or polvethylene-lined troughs placed around
the perimeter of the base of the building can serve to catch
chemical cleaning waste as it is rinsed off the building.
Thig will reditce the amount of chemicals entering and
polluting the =oil, and also will keep the cleaning waste
cortained until it can be removed safely. Some patented
cleaning systems have developed special equipment to
facilitate the containment and later disposal of deaning
waste,

Concern over the release of volatile organic compounds
(V) into the air hag resulted in the manafacture of new,
more environmentally responsible cleaners and paint
Temovers, while some materials traditionally used in
cleaning may no longer be available for these same reasons.
Other health and safety concems have created additional
cleaning challenges, such as lead paint removal, which is
likely to require special removal and disposal techniques.

Cleaning can also canse damage o non-masonry materials
on a building, including glass, metal and wood. Thus, it
i3 ugually nacessary to cover windows and doors, and
other featiires that may be vulnerable to chemical cleancrs.
They should be covered with plastic or polyvethylene, or a
masking agent that is applied as a liquid which drigs to
form a thin protective film on glass, and is easily pecled
off after the cleaning is finished, Wind drift, for example,
can also damage other property by carcying cleaning
chemicals onto nearby automobiles, resulting in ctching
of the glass or spotting of the paint finish. Similarly,
airborne dust can enter surrounding buildings, and excess
water can collect in nearby yards and basements.

Safety considerations. Possible health dangers of each
method selected for the deaning project must be considered
before selecting a cleaning method to avoid harm to the

Figaere 22, Cleatting test aveas may be quite small ab first and gpraduatiy
[rcrease it Sine ad sesting delermniies e “gentlost moats posside™
Fhote: Fratces Gale,

cleaning applicators, and the necessary precautions must
be taken. The precautions listed in Material Safety Data
Sheets (MS1)5) that are provided with chemical products
should alwaysbe followed. Protective clothing, regpirators,
hearing and face shields, and gloves must be provided to
workers to be worn at all times. Acidic and alkaline
chemical cleaners in both liquid and vapor forms can alsa
cause serious injury to passers-by (Fig. 23). It may be
necessary to schedule cleaning at night or weekends if the
building is located in a busy urban area to reduce the
potential danger of chemical overspray to pedestrians.
Cleaning during non-business hours will allow HVAC
systems to be turned off and vents to be covered to prevent
dangerous chemical fumes from entering the building
which will also cnsurc the safety of the building's occupants.
Abrasive and mechanical methods produce dust which
can pose a serious health hazard, particularly if the abrasive
or the masonry contains silica,

Water-Repellent Coatings and Waterproof
Coatings

To begin with, it is impoertant 0 understand that waterproof
coatings and water-repellent coatings are not the same.
Although these terms are frequently interchanged and
corumonly confused with one another, they are completely
different materials., Water-repellent coatings —often
referred to mcorrectly as "sealers”, but which do not or
should not scal— are intended to keep liquid water from
penetrating the surface but to allow water vapor to enter
and leave, or pass through, the surface of the masonry {Fig.
24}, Water-repellent coatings are generally éransparent, or
clear, although once applied some may darken or discolor
certain types of masonry while others may give it a glossy
or ghiny appearance. Waterproof coatings seal the surface
from liquid water and from water vapor. They are wsually
opague, or plgmented, and include bituminous coatings
and some clastomeric painks and coatings.
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Water-Repellent Coatings

Water-repellent coatings are formulated to be vapor
permeable, or "breathable”, They do not seal the surface
completely to water vapor so it can enter the masonry
wall a5 well as leave the wall. While the first water-
repellent coatings to be developed were primarily acrylic
or silicone resins in organic solvents, now most water-
repellent coatings are water-based and formulated from
maodified siloxanes, silanes and other alkoxysilanes, or
metallic stearates. While some of these products are
shipped from the factory ready to use, other watetborne
water repellents must be diluted at the job site. Unlike
earlier water-repelient coatings which tended to form a
"film" on the masonry surface, modern water-repellent
coatings actually penetrate into the masonry substrate
slightly and, generally, are almost invisible if properly
applied to the masonry. They are also more vapor
permeable than the old coatings, vet they still reduce the
vapor permeability of the masonry. Onee inside the wall,
water vapor can concdense at cold spots producing liquid
water which, unlike water vapor, cannot escape through
a water-repellent coating. The liquid water within the
wall, whether from condensation, leaking guteers, or other
sources, can cause considerable damage.

Water-repellent coatings ave not consolidants. Although
modern water repellents may penetrate slightiy beneath
the masomry surface, instead of just "sitting" on top of it,
they do not perform the same function as a consolidant
which is to "consolidate” and replace lost binder to
strengthen deteriorating masonry. Even after marny years
of laboratory study and testing few consolidants have
proven very effective. The composition of firad products
such as brick and architectural berra cotta, as well as many
bypes of building stonie, does not lend itself to consolidation,

Some modern water-repeltent coatings which contain 2
binder intended to replace the natural binders in stone
that have been lost through weathering and nahural erosion
are described in product likerature as both a water repellent
and a consolidant. The fact that newer water-repellent
coatings penetrate beneath the masonry surface instead
of just forming = layer on top of the surface may indeed
convey at least some consclidating properties to certain
stones. However, a water-repellent coating cannot be
considered a consolidant. In some instances, a water-
repellent or "preservative” coating, if applied to already
darnaged or spalling stone, may form: a surface crust which,
if it fails, may exacerbate the deterioration by pulling off
even more of the stone {Fig. 25).

Is a Water-Repellent Treatment Necessary?

Water-repellent coatings are frequently applied to historic
masonry buildings for the wrong reason. They also arc
often applied without #n understanding of what they are
and whal they are intended to do. And these coatings can
be very difficult, if not impossible, to remove from

the masonry if they fail or become discolored. Most
impartantly, the application of water-repellent coatings to
historic masonry is wsnally unnecessary.

Figure 23. A tarpaulin profects and shislds pedeatrions from potentially
harmfil spray while chemical cleaning is wnderioay on the granfte
exterior of the U5, Treasury Building, Washington, D.C.

Most historic masonry buildings, unless they are painted,
have survived for decades without a water-repellent
coating and, thus, probably do not need one how. Water
penetration o the interior of a masonry building is seldom
due to porous masonry, but results from poor or deferred
maintenance. Leaking reofs, clogged or deteriorated
gutters and dewnspouts, missing mortar, or ¢racks and
open joints around door and window openings are almost
always the cause of moisture-related problemns in a historic
masonry building. If historic masonry buildings are kept
watertight and in good repair, water-repellent coatings
phould nat be necessary.

Rising damyp {capillary moistore pulled up from the
ground}, or condensation can also be a source of excess
moisture in masonry buildings. A water-tepellent coating
will not solve this problem either and, in fact, may b
likely to exacerbate it. Furthermore, a water-repellent
coating should never be applied to a damp wall. Moisture
in the wall would reduce the ability of a coating to adhere
to the masonry and to penetrate below the surface. But,
if it did adhere, it would hold the moisture inside the
masonry because, although a water-repellent coating fs
permeable to water vapor, liquid water cannot pass through
it. In the case of rising damp, a coating may force the
moisture to go even higher in the wall because it can slow
down evaporation, and thereby retain the moisture in the
wall,

Excessive moisture in masonry walls may carry watstborme
soluble salts from the masonry units themselves or from
the mortar through the walls. If the water is permitted to
come to the surface, the salts may appear on the masonry
surface as efflorescence (a whitish powder} upon
evaporation. However, the salts can be potentially
dangerous if they remain in the masonry and crystallize

13
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Figure 24. Although the application of n water-repellent coating was
prabably not weeded ow either of these buildings, the eoafing on fhe
brick building {abowe), ip not vieible aad Aas not chamged the characler
of the brick. But the coating on the brick colummn (below), hae o high
gloss thet is incompatible with the kistoric character of the masonry.

beneath the surface as subflorcscence, Subflorescence
eventually may cause the surface of the masonry to spall,
particularly if a water-repellent coating has been applied
which tends to reduce the flow of moisture out from the
subsurface of the masonry. Although many of the newer
water-repellent produrts are more breathable than their
predecesgors, they can be especially damaging if applied
to masonry that contains salts, because they limit the flow
of moisture through masonry.

When a Water-Repellent Coating May be Appropriate
There are some instances when a water-repellent coating
may be considered approptiste to use on a historic
building. Soft, incompletely fired brick from the 15th- and
early-1%th cemturics may have become so porous that paint
ot some type of coating is needed to protect it from further
deterioration or dissolution. When a magonry building
has been neglected for a long period of time, necessary
repairs may be required in order to make it watertight.
If, following a reasonable period of ime after the building:
has beent made watertight and has dried out completely,
moisture appears actually to be penetrating through the
repointed and repaired masonry walls, then the application
of a water-repellent coating may be considered in sefected
areas only. ‘This decision should be made in consultatlon
with an architectural conservator. And, if such a treatment
18 undertaker, it should not be applied to the entire exterior
of the building,

Anti-graffii or barrier coatings are another type of dear
coating—although batrier coatings can also be pigmented—
that may be applied to exterior masonry, but they are not
formulated primarily as water repellents. The purpose of
these coatings is to make it harder for graffiti to stick to
a masonry surface and, thus, easier to dean. But, like
whater-repellent coatings, in most cases the application
of anti-graffii coatings is generally not recommended for
higtotic magonry buildings. Thesc coatings are often quite
shiny which can greatly alter the appearance of 4 higtoric
masonry surface, and they are not always effective (Fig.
26). Generally, other ways of discouraging graffiti, such
ad improved lighting, can be more effective than a coating,
However, the application of anti-graffiti coatings may be
appropriate in some instances on vulnerable areas of
historic masonry buildings which are frequent targets of
graffiti that are located in out-of-the-way places where
constant surveillance is not possible.

Some water-repellent coatings are recommended by
product manufacturers as a means of keeping dirt and
pollntants or biological growth from collecting on the
surface of masorry buildings and, thus, reducing the need
for frequent cleaning. Vhile this at times may be true, in
S0IME cases a coating may actually retain dirt more than
uncoated masonry. Generally, the application of 8 water-
repellent coating is not recommended on 4 historie masenry
building as a means of preventing biological growth.
Some water-repellent coatings may actually encourage
biological growth on a masonry wall. Biclogical growth
on masonry buildings has traditionally been kept at bay
through regunlarly-scheduled cleaning as part of 2
maintenance plan. Simple cleaning of the masonry with
low-pressure water using a natural- or synthetic-bristled
serub biysh can be very effective if done on a regular basis,
Commercial products are also available which can

be spraved on masonry to remove biological growth.

In mast instances, a water-repellent coating is not
necessary if a building is watertight. The application of
a water-repellent coating is nof a recommended treatment
for historic masorry buildings unless there is a gpecific
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Figure 25, The clear coating applied to this limestone molding fias
failed and is taking off seme of the stone surface as if peels, Photo:
Frances Gate.

problem which it may help solve. 1f the problem

occurs on only part of the building, it is best to treat only
that area rather than an entire building. Extreme exposures
such as parapets, for example, or portions of the building
subject to driving rain can be treated more effectively and
less expensively than the entire building, Water-repeltent
coatings are not permanent and must be reapplied

Figure 26. The anti-graffiti or barrier coating o this column is very
shiny and world not be appropriate to use on a histeric masonry

building. The coating has discolored as it has aged and whitish streaks
revead areas of bare concrete where the coating was incompletely
applied.

periodically although, if they are truly invisible, it can be
difficult to know when they are no longer providing the
intended protection.

Testing a water-repellent coating by applying it in one
small area may not be helpful in determining its suitability
for the building because a limited test area does not allow
an adequate evaluation of such a treatment. Since water
may enter and leave through the surrounding untreated
areas, there ig no way to tell if the coated test area is
"breathable.” But trying a ¢oating in a small area may help
to determine whether the coating is visible on the surface
or if it will otherwise change the appearance of the masonry.

Waterproof Coatings

In theory, waterproof coatings usually do not cause
problems as long as they exclude all water from the
masorry. If water does enter the wall from the ground or
from the inside of a building, the coating can intensify the
damage because the water will not be able to escape.
During cold weather this water in the walt can freeze
causing serious mechanical disruption, such as spalling.

In addition, the water eventually will get out by the path
of least resistance. If this path is toward the interior,
damage to interior finishes can result; if it is toward the
exteriot, it can lead to damage to the masonry caused by
built-up water pressure (Fig. 27).

In most ingtances, waterpruof coatings should not be
applied to historic masonry. The possible exception to
this might be the application of a watcrproof coating to
below-grade exterior foundation walls as a last resort to
stop water infiltration on interior basement walls.
Generally, however, waterproof coatings, which include
elastomeric paints, should almast never be applied above
grade to historic masonry buildings.

. . s =« <44
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Figure 27. Instead of correcting the roof drainage problems, an
elastomteric coating toas dpplied io the aiready saturated limestone
cornice. An elgstomeric copitng holds moisture in the masonry because
it does not “reathe” and daes nat allow liquid moisture to escape. If
the water pressure builds up sufficiently it can cause the coating to

break and pop off as shoton in this example, often pulling picces of the
masonry with it. Photo: National Park Serpice Files.
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Summary

A well-planned cleaning project is an essential step in
preserving, rehabilitating or restoring a historic masonr
building. Proper cleaning methods and ceating treatments,
when determined necessary for the preservation of the
masonry, can enhance the aesthetic character as well as the
structural stability of a historic building. Removing years
of accumulated dirt, pollutant crusts, stains, graffiti or
paint, if done with appropriate caution, can extend the life
and longevity of the historic resource. Cleaning that is
carclessly or insensitively prescribed or carried out by
inexperienced workers can have the opposite of the intended
effect. It may scar the masonry permancently, and may
actually result in hastening deterioration by introducing
harmful residual chemicals and salts into the masonry or
causing surface loss. Using the wrong cleaning method or
using the right method incorrectly, applying the wrong,
kind of coating or applying a coating that is not needed
can result in serious damage, both physically and
aesthetically, to a historic masonry building. Cleaning a
historic masonry building should always be done using
the gentest means possible that will clean, but not damage
the building. Tt should always be taken into consideration
before applying a water-repellent coating or a waterproof
coating to a historic masonry building whether it is really
necessary and whether it is in the best interest of preserving
the building,.
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Dangers of Abrasive Cleaning

Interior’s “*Standards for Historic Preservation Projects.”

“The surface cleaning of structures shall be undertaken with the gentlest means possible. Sandblasting and other
cleaning methods that will damage the historic building materials shall not be undertaken.”—The Secretary of the

Abrasive cleaning methods are responsible for causing a great
deal of damage to historic building materials. To prevent
indiscriminate use of these potentially harmful techniques.
this brief has been prepared to explain abrasive cleaning
methods, how they can be physically and aesthetically de-
structive to historic building materials. and why they generally
are not acceptable preservation treatments for historic struc-
tures. There are alternative, less harsh means of cleaning and
removing paint and stains from histeric buildings. However,
careful testing should preceed general cleaning to assure that
the method selected will not have an adverse effect on the
building materials. A historic building is irreplaceable. and
should be cleaned using only the “gentlest means possible™
to best preserve it.

What is Abrasive Cleaning?

Abrasive cleaning methods include all techniques that phys-
ically abrade the building surface to remove soils, discolor-
ations or coatings. Such techniques involve the use of certain
materials which impact or abrade the surface under pressure,
or abrasive tools and equipment. Sand, because it is readily
available, is probably the most commonly used type of grit
material. However, any of the following materials may be
{ substituted for sand. and all can be classified as abrasive
| substances: ground slag or volcanic ash, crushed (pulverized)
1 walnut or almond shells, rice husks, ground corncobs, ground
coconut shells, crushed eggshells, silica flour. synthetic par-
ticles, glass beads and micro-balloons. Even warer under pres-
sure can be an abrasive substance. Tools and equipment that
are abrasive to historic building materials include wire

brushes, rotary wheels, power sanding disks and belt sanders.

The use of water in combination with grit may also be
classified as an abrasive cleaning method. Depending on the
manner in which it is applied, water may soften the impact
of the grit, but water that is too highly pressurized can be
very abrasive. There are basically two different methods
which can be referred to as “wet grit,” and it is important to
differentiate between the two. One technique involves the
addition of a stream of water to a regular sandblasting nozzle.
This is done primarily to cut down dust, and has very little,
if any, effect on reducing the aggressiveness. or cutting action
of the grit particles. With the second technique, a very small
amount of grit is added to a pressurized water stream. This
method may be controlled by regulating the amount of grit
fed into the water stream, as well as the pressure of the water.

Why Are Abrasive Cleaning Methods Used?

Usually, an abrasive cleaning method is selected as an ex-
peditious means of quickly removing years of dirt accumu-
lation, unsightly stains, or deteriorating building fabric or
finishes, such as stucco or paint. The fact that sandblasting
is one of the best known and most readily available building
cleaning treatments is probably the major reason for its fre-
quent use.

Many mid-19th century brick buildings were painted im-
mediately or soon after completion to protect poor quality
brick or to imitate another material, such as stone. Sometimes
brick buildings were painted in an effort to produce what was
considered a more harmonious relationship between a build-
ing and its natural surroundings. By the 1870s. brick buildings

For sale by the Superintendent of Documents, U.S. Government Printing Office
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Abrasively Cleaned vs. Untouched Brick. Two brick rowhouses with
a common fagade provide an excellent point of comparison when only
one of the houses has been sandblasted. It is clear that abrasive blasting,
by removing the outer surface, has left the brickwork on the left rough
and pitted, while that on the right still exhibits an undamaged and
relatively smooth surface. Note that the abrasive cleaning has also
removed a considerable portion of the mortar from the joints of the
brick on the left side, which will require repointing.

were often left unpainted as mechanization in the brick in-
dustry brought a cheaper pressed brick and fashion decreed
a sudden preference for dark colors. However. it was still
customary to paint brick of poorer quality for the additional
protection the paint afforded.

It is a common 20th-century misconception that all historic
masonry buildings were initially unpainted. If the intent of
a modern restoration is to return a building to its original
appearance, removal of the paint not only may be historically
inaccurate, but also harmful. Many older buildings were
painted or stuccoed at some point to correct recurring main-
tenance problems caused by faulty construction techniques,
to hide alterations, or in an attempt to solve moisture prob-
lems. If this is the case, removal of paint or stucco may cause
these problems to reoccur.

Another reason for paint removal, particularly in rehabil-
itation projects, is to give the building a “new image™ in
response to contemporary design trends and to attract inves-
tors or tenants. Thus, it is necessary to consider the purpose
of the intended cleaning. While it is clearly important to
remove unsightly stains, heavy encrustations of dirt. peeling
paint or other surface coatings. it may not be equally desirable
to remove paint from a building which originally was painted.
Many historic buildings which show only a slight amount of
soil or discoloration are much better left as they are. A thin
layer of soil is more often protective of the building fabric
than it is harmful, and seldom detracts from the building’s

Abrading the Surface without Removing the Paint. Even though the
entire outer surface layer of the brick has been sandblasted off, spots
of paint still cling to the masonry. Sandblasting or other similarly
abrasive methods are not always a successful means of removing paint.

architectural and/or historic character. Too thorough cleaning
of a historic building may not only sacrifice some of the build-
ing’s character, but also, misguided cleaning efforts can cause
a great deal of damage to historic building fabric. Unless
there are stains, graffiti or dirt and pollution deposits which
are destroying the building fabric, it is generally preferable
to do as little cleaning as possible, or to repaint where nec-
essary. It is important to remember that a historic building
does not have to look as if it were newly constructed to be
an attractive or successful restoration or rehabilitation proj-
ect. For a more thorough explanation of the philosophy of
cleaning historic buildings see Preservation Briefs: No. |
“The Cleaning and Waterproof Coating of Masonry Build-
ings,” by Robert C. Mack, AIA.

Problems of Abrasive Cleaning

The crux of the problem is that abrasive cleaning is just that—
abrasive. An abrasively cleaned historic structure may be
physically as well as aesthetically damaged. Abrasive methods
“clean” by eroding dirt or paint, but at the same time they
also tend to erode the surface of the building material. In this
way, abrasive cleaning is destructive and causes irreversible
harm to the historic building fabric. If the fabric is brick,
abrasive methods remove the hard, outer protective surface.
and therefore make the brick more susceptible to rapid weath-
ering and deterioration. Grit blasting may also increase the
water permeability of a brick wall. The impact of the grit
particles tends to erode the bond beiween the mortar and the
brick, leaving cracks or enlarging existing cracks where water
can enter. Some types of stone develop a protective patina
or “quarry crust” parallel to the worked surface (created by
the movement of moisture towards the outer edge). which
also may be damaged by abrasive cleaning. The rate at which
the material subsequently weathers depends on the quality
of the inner surface that is exposed.

Abrasive cleaning can destroy, or substantially diminish,
decorative detailing on buildings such as a molded brickwork
or architectural terra-cotta, ornamental carving on wood or
stone, and evidence of historic craft techniques. such as tool
marks and other surface textures. In addition, perfectly sound
and/or *“tooled™ mortar joints can be worn away by abrasive
techniques. This not only results in the loss of historic craft
detailing but also requires repointing, a step involving con-
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siderable time, skill and expense, and which might not have
been necessary had a gentler method been chosen. Erosion
and pitting of the building material by abrasive cleaning cre-
ates a greater surface area on which dirt and pollutants col-
lect. In this sense, the building fabric “attracts™ more dirt,
and will require more frequent cleaning in the future.

In addition to causing physical and aesthetic harm to the
historic fabric, there are several adverse environmental ef-
fects of dry abrasive cleaning methods. Because of the friction
caused by the abrasive medium hitting the building fabric,
these techniques usually create a considerable amount of
dust, which is unhealthy, particularly to the operators of the
abrasive equipment. It further pollutes the environment
around the job site, and deposits dust on neighboring build-
ings, parked vehicles and nearby trees and shrubbery. Some
adjacent materials not intended for abrasive treatment such
as wood or glass, may also be damaged because the equipment
may be difficult to regulate.

Wet grit methods, while eliminating dust, deposit a messy
slurry on the ground or other objects surrounding the base
of the building. In colder climates where there is the threat
of frost, any wet cleaning process applied to historic masonry
structures must be done in warm weather, allowing ample
time for the wall to dry out thoroughly before cold weather
sets in. Water which remains and freezes in cracks and open-
ings of the masonry surface eventually may lead to spalling.
High-pressure wet cleaning may force an inordinate amount
of water into the walls, affecting interior materials such as
plaster or joist ends, as well as metal building components
within the walls.

Variable Factors

The greatest problem in developing practical guidelines for

cleaning any historic building is the large number of variable

and unpredictable factors involved. Because these variables

make each cleaning project unique, it is difficult to establish

specific standards at this time. This is particularly true of

abrasive cleaning methods because their inherent potential

for causing damage is multiplied by the following factors:

— the type and condition of the material being cleaned;

— the size and sharpness of the grit particles or the mechan-
ical equipment;

— the pressure with which the abrasive grit or equipment is
applied to the building surface:

— the skill and care of the operator: and

— the constancy of the pressure on all surfaces during the
cleaning process.

Micro-Abrasive Cleaning. This small, pencil-sized micro-abrasive unit
is used by some museum conservators 1o clean small objects. This
particular micro-abrasive unit is operated within the confines of a box
(approximately 2 cubic feet of space), but a similar and slightly larger
unit may be used for cleaning larger pieces of sculpture, or areas of
architectural detailing on a building. Even a pressure cleaning unit this
small is capable of eroding a surface, and must be carefully controlled.

“‘Line Drop.”” Even though the operator of the sandblasting equipment
is standing on a ladder to reach the higher sections of the wall, it is still
almost impossible to have total control over the pressure. The pressure
of the sand hitting the lower portion of the wall will still be greater
than that above, because of the “line drop™ in the distance from the
pressure source to the nozzle. (Hugh Miller)

Pressure: The damaging effects of most of the variable factors
involved in abrasive cleaning are self evident. However, the
matter of pressure requires further explanation. In cleaning
specifications, pressure is generally abbreviated as ‘“‘psi”
(pounds per square inch), which technically refers to the *“‘tip™
pressure, or the amount of pressure at the nozzle of the blast-
ing apparatus. Sometimes “'psig,” or pressure at the gauge
(which may be many feet away, at the other end of the hose),
is used in place of “'psi.”” These terms are often incorrectly
used interchangeably.

Despite the apparent care taken by most architects and
building cleaning contractors to prepare specifications for
pressure cleaning which will not cause harm to the delicate
fabric of a historic building, it is very difficult to ensure that
the same amount of pressure is applied to all parts of the
building. For example, if the operator of the pressure equip-
ment stands on the ground while cleaning a two-story struc-
ture, the amount of force reaching the first story will be
greater than that hitting the second story, even if the operator
stands on scaffolding or in a cherry picker, because of the
“line drop™ in the distance from the pressure source to the
nozzle. Although technically it may be possible to prepare
cleaning specifications with tight controls that would elimi-
nate all but a small margin of error, it may not be easy to
find professional cleaning firms willing to work under such
restrictive conditions. The fact is that many professional
building cleaning firms do not really understand the extreme
delicacy of historic building fabric, and how it differs from
modern construction materials. Consequently, they may ac-
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cept building cleaning projects for which they have no ex-
penence.

The amount of pressure used in any kind of cleaning treat-
ment which involves pressure, whether it is dry or wet grit,
chemicals or just plain water, is crucial to the outcome of the
cleaning project. Unfortunately, no standards have been es-
tablished for determining the correct pressure for cleaning
each of the many historic building materials which would not
cause harm. The considerable discrepancy between the way
the building cleaning industry and architectural conservators
define “high™* and “'low" pressure cleaning plays a significant
role in the difficulty of creating standards.

Nonhistoric/Industrial: A representative of the building clean-
ing industry might consider “high™ pressure water cleaning
to be anything over 5,000 psi, or even as high as 10,000 to
15,000 psi! Water under this much pressure may be necessary
to clean industrial structures or machinery, but would destroy
most historic building materials. Industrial chemical cleaning
commonly utilizes pressures between 1.000 and 2,500 psi.

[ o -
o

Spalling Brick. This soft. early 19th-century brick was sandblasted in
the 1960s; consequently, severe spalling has resulted. Some bricks have
almost totally disintegrated, and will everntually have to be replaced.
(Robert S. Gamble)

Historic: By contrast. conscientious dry or wet abrasive clean-
ing of a historic structure would be conducted within the
range of 20 to 100 psi at a range of 3 to 12 inches. Cleaning
at this low pressure requires the use of a very fine 00 or 0
mesh grit forced through a nozzle with a ' inch opening. A
similar. even more delicate method being adopted by archi-
tectural conservators uses a micro-abrasive grit on small,
hard-to-clean areas of carved. cut or molded ornament on a
building fagade. Originally developed by museum conserva-
tors for cleaning sculpture, this technique may employ glass
beads. micro-balloons. or another type of micro-abrasive
gently powered at approximately 40 psi by a very small, al-
most pencil-like pressure instrument. Although a slightly
larger pressure instrument may be used on historic buildings,
this technique still has limited practical applicability on a large
scale building cleaning project because of the cost and the
relatively few technicians competent to handle the task. In
general, architectural conservators have determined that only
through very comrolled conditions can most historic building
material be abrasively cleaned of soil or paint without meas-
urable damage to the surface or profile of the substrate.
Yet some professional cleaning companies which sepcialize
in cleaning historic masonry buildings use chemicals and water
at a pressure of approximately 1,500 psi, while other cleaning
firms recommend lower pressures ranging from 200 to 800 psi
for a similar project. An architectural conservator might de-
cide, after testing, that some historic structures could be
cleaned properly using a moderate pressure (200-600 psi). or
even a high pressure (600-1800 psi) water rinse. However,
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cleaning historic buildings under such high pressure should
be considered an exception rather than the rule. and would
require very careful testing and supervision to assure that the
historic surface materials could withstand the pressure with-
out gouging. pitting or loosening.

These differences in the amount of pressure used by com-
mercial or industrial building cleaners and architectural con-
servators point to one of the main problems in using abrasive
means to clean historic buildings: misunderstanding of the
potentially fragile nature of historic building materials. There
is no one cleaning formula or pressure suitable for all situa-
tions. Decisions regarding the proper cleaning process for
historic structures can be made only after careful analysis of
the building fabric, and testing.

How Building Materials React to Abrasive Cleaning
Methods

Brick and Architectural Terra-Cotta: Abrasive blasting does
not affect all building materials to the same degree. Such
techniques quite logically cause greater damage to softer and
more porous materials, such as brick or architectural terra-
cotta. When these materials are cleaned abrasively, the hard,
outer layer (closest to the heat of the kiln) is eroded, leaving
the soft, inner core exposed and susceptible to accelerated
weathering. Glazed architectural terra-cotta and ceramic ve-
neer have a baked-on glaze which is also easily damaged by
abrasive cleaning. Glazed architectual terra-cotta was de-
signed for easy maintenance, and generally can be cleaned
using detergent and water; but chemicals or steam may be
needed to remove more persistent stains. Large areas of brick
or architectural terra-cotta which have been painted are best
left painted, or repainted if necessary.

Plaster and Stucco: Plaster and stucco are types of masonry
finish materials that are softer than brick or terra-cotta: if
treated abrasively these materials will simply disintegrate.
Indeed. when plaster or stucco is treated abrasively it is usu-
ally with the intention of removing the plaster or stucco from
whatever base material or substrate it is covering. Obviously.
such abrasive techniques should not be applied to clean sound
plaster or stuccoed walls. or decorative plaster wall surfaces.

Building Stones: Building stones are cut from the three main
categories of natural rock: dense, igneous rock such as gran-
ite; sandy, sedimentary rock such as limestone or sandstone;
and crystalline, metamorphic rock such as marble. As op-

T i) 3
Abrasive Cleaning of Tooled Granite. Even this carefully controlled
“wet grit" blasting has erased vertical tooling marks in the cut granite
blocks on the left. Not only has the tooling been destroyed, but the
damaged stone surface is now more susceptible to accelerated weath-
ering.
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posed to kiln-dried masonry materials such as brick and ar-
chitectural terra-cotta, building stones are generally
homogeneous in character at the time of a building’s con-
struction. However, as the stone is exposed to weathering
and environmental pollutants, the surface may become fria-
ble, or may develop a protective skin or patina. These outer
surfaces are very susceptible to damage by abrasive or im-
proper chemical cleaning.

Building stones are frequently cut into ashlar blocks or
“dressed” with tool marks that give the building surface a
specific texture and contribute to its historic character as
much as ornately carved decorative stonework. Such detailing
is easily damaged by abrasive cleaning techniques: the pattern
of tooling or cutting is erased. and the crisp lines of moldings
or carving are worn or pitted.

Occasionally, it may be possible to clean small areas of
rough-cut granite, limestone or sandstone having a heavy dirt
encrustation by using the “wet grit" method. whereby a small
amount of abrasive material is injected into a controlled.
pressurized water stream. However. this technique requires
very careful supervision in order to prevent damage to the
stone, Polished or honed marble or granite should never be
treated abrasively, as the abrasion would remove the finish
in much the way glass would be etched or “*frosted™ by such
a process. It is generally preferable to underclean, as too
strong a cleaning procedure will erode the stone, exposing
a new and increased surface area to collect atmospheric mois-
ture and dirt. Removing paint, stains or graffiti from most
types of stone may be accomplished by a chemical treatment
carefully selected to best handle the removal of the particular
type of paint or stain without damaging the stone. (See section
on the “Gentlest Means Possible™)

Abrasive Cleaning of Wood. This wooden windowsill, molding and
paneling have been sandblasted 1o remave lavers of paint in the re-
habilitation of this commercial building. Not only is some paint still
embedded in cracks and crevices of the woodwork, but more impor-
tantly, grit blasting has actually eroded the summer wood, in effect
raising the grain, and resulting in a rough surface.

Wood: Most types of wood used for buildings are soft, fibrous
and porous, and are particularly susceptible to damage by
abrasive cleaning. Because the summer wood between the
lines of the grain is softer than the grain itself, it will be worn
away by abrasive blasting or power tools, leaving an uneven
surface with the grain raised and often frayed or “fuzzy.”
Once this has occurred, it is almost impossible to achieve a
smooth surface again except by extensive hand sanding, which
is expensive and will quickly negate any costs saved earlier
by sandblasting. Such harsh cleaning treatment also obliter-
ates historic tool marks, fine carving and detailing. which
precludes its use on any interior or exterior woodwork which
has been hand planed, milled or carved.

Metals: Like stone, metals are another group of building
materials which vary considerably in hardness and durability.
Softer metals which are used architecturally, such as tin, zinc,
lead, copper or aluminum, generally should not be cleaned
abrasively as the process deforms and destroys the original
surface texture and appearance, as well as the acquired pa-
tina. Much applied architectural metal work used on historic
buildings—tin, zinc, lead and copper—is often quite thin and
soft, and therefore susceptible to denting and pitting. Gal-
vanized sheet metal is especially vulnerable, as abrasive treat-
ment would wear away the protective galvanized layer.

In the late 19th and early 20th centuries, these metals were
often cut, pressed or otherwise shaped from sheets of metal
into a wide variety of practical uses such as roofs, gutters and
flashing, and fagade ornamentation such as cornices, friezes,
dormers, panels, cupolas, oriel windows, etc. The architec-
ture of the 1920s and 1930s made use of metals such as
chrome, nickel alloys, aluminum and stainless steel in dec-
orative exterior panels, window frames, and doorways. Harsh
abrasive blasting would destroy the original surface finish of
most of these metals, and would increase the possiblity of
corrosion.

However, conservation specialists are now employing a
sensitive technique of glass bead peening to clean some of
the harder metals, in particular large bronze outdoor sculp-
ture. Very fine (75-125 micron) glass beads are used at a low
pressure of 60 to 80 psi. Because these glass beads are com-
pletely spherical, ther are no sharp edges to cut the surface
of the metal. After cleaning, these statues undergo a lengthy
process of polishing. Coatings are applied which protect the
surface from corrosion, but they must be renewed every 3 to
5 years. A similarly delicate cleaning technique employing
glass beads has been used in Europe to clean historic masonry
structures without causing damage. But at this time the proc-
ess has not been tested sufficiently in the United States to
recommend it as a building conservation measure.

Sometimes a very fine smooth sand is used at a low pressure
to clean or remove paint and corrosion from copper flashing
and other metal building components. Restoration architects
recently found that a mixture of crushed walnut shells and
copper slag at a pressure of approximately 200 psi was the
only way to remove corrosion successfully from a mid-19th
century terne-coated iron roof. Metal cleaned in this manner
must be painted immediately to prevent rapid recurrence of
corrosion. It is thought that these methods “work harden™
the surface by compressing the outer layer, and actually may
be good for the surface of the metal. But the extremely com-
plex nature and the time required by such processes make it
very expensive and impractical for large-scale use at this time.

Cast and wrought iron architectural elements may be gently
sandblasted or abrasively cleaned using a wire brush to re-
move layers of paint, rust and corrosion. Sandblasting was.
in fact, developed originally as an efficient maintenance pro-
cedure for engineering and industrial structures and heavy
machinery—iron and steel bridges., machine tool frames. en-
gine frames, and railroad rolling stock—in order to clean and
prepare them for repainting. Because iron is hard. its surface,
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which is naturally somewhat uneven. will not be noticeably
damaged by controlled abrasion. Such treatment will. how-
ever, result in a small amount of pitting. But this slight abra-
sion creates a good surface for paint. since the iron must be
repainted immediately to prevent corrosion. Any abrasive
cleaning of metal building components will also remove the
caulking from joints and around other openings. Such arcas
must be recaulked quickly to prevent moisture from entering
and rusting the metal. or causing deterioration of other build-
ing fabric inside the structure.

When is Abrasive Cleaning Permissible?

For the most part, abrasive cleaning is destructive to historic
building materials. A limited number of special cases have
been explained when it may be appropriate, if supervised by
a skilled conservator, to use a delicate abrasive technique on
some historic building materials. The type of “wet grit” clean-
ing which involves a small amount of grit injected into a
stream of low pressure water may be used on small areas of
stone masonry (i.e., rough cut limestone, sandstone or un-
polished granite), where milder cleaning methods have not
been totally successful in removing harmful deposits of dirt
and pollutants. Such areas may include stone window sills,
the tops of cornices or column capitals, or other detailed areas
of the fagade.

This is still an abrasive technique. and without proper cau-
tion in handling, it can be just as harmful to the building
surface as any other abrasive cleaning method. Thus, the de-
cision to use this type of “wet grit”" process should be made
only after consultation with an experienced building con-
servator. Remember that it is very time consuming and ex-
pensive to use any abrasive technique on a historic building
in such a manner that it does not cause harm to the often fragile
and friable building materials.

At this time, and only under certain circumstances, abrasive
cleaning methods may be used in the rehabilitation of interior
spaces of warehouse or industrial buildings for contemporary
uses.

Interior spaces of factories or warehouse structures in which
the masonry or plaster surfaces do not have significant design.
detailing, tooling or finish. and in which wooden architectural
features are not finished, molded, beaded or worked by hand,
may be cleaned abrasively in order to remove layers of paint
and industrial discolorations such as smoke, soot, etc. It is
expected after such treatment that brick surfaces will be rough
and pitted, and wood will be somewhat frayed or *‘fuzzy”

Permissible Abrasive Cleaning. In accordance with the Secretary of
the Interior's Guidelines for Rehabilitation Projects, if may be ac-
ceptable 1o use abrasive rechniques to clean an industrial interior space
such as that illustrated here, because the masonry surfaces do not have
significant design, detatling, tooling or finish, and the wooden archi-
tectural features are not finished, molded, beaded or worked by hand.
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with raised wood grain. These nonsignificant surfaces will be
damaged and have a roughened texture, but because they are
interior elements, they will not be subject to further deteri-
oration caused by weathering.

Historic Interiors that Should Not Be Cleaned Abrasively

Those instances (generally industrial and some commercial prop-
erties), when it may be acceptable to use an abrasive treatment
on the interior of historic structures have been described. But for
the majority of historic buildings. the Secretary of the Interior’s
Guidelines for Rehabilitation do not recommend “changing the
texture of exposed wooden architectural features (including struc-
tural members) and masonry surfaces through sandblasting or use
of other abrasive techniques to remove paint. discolorations and
plaster. . . .”

Thus, it is not acceptable to clean abrasively interiors of
historic residential and commercial properties which have fin-
ished interior spaces featuring milled woodwork such as
doors, window and door moldings, wainscoting, stair balus-
trades and mantelpieces. Even the most modest historic house
interior, although it may not feature elaborate detailing. con-
tains plaster and woodwork that is architecturally significant
to the original design and function of the house. Abrasive
cleaning of such an interior would be destructive to the his-
toric integrity of the building.

Abrasive cleaning is also impractical. Rough surfaces of
abrasively cleaned wooden elements are hard to keep clean.
It is also difficult to seal, paint or maintain these surfaces
which can be splintery and a problem to the building’s oc-
cupants. The force of abrasive blasting may cause grit par-
ticles to lodge in cracks of wooden elements, which will be
a nuisance as the grit is loosened by vibrations and gradually
sifts out. Removal of plaster will reduce the thermal and
insulating value of the walls. Interior brick is usually softer
than exterior brick, and generally of a poorer quality. Re-
moving surface plaster from such brick by abrasive means
often exposes gaping mortar joints and mismatched or re-
paired brickwork which was never intended to show. The
resulting bare brick wall may require repointing, often dif-
ficult to match. It also may be necessary to apply a transparent
surface coating (or sealer) in order to prevent the mortar and
brick from **dusting.” However, a sealer may not only change
the color of the brick. but may also compound any existing
moisture problems by restricting the normal evaporation of
water vapor from the masonry surface.

**Gentlest Means Possible’’

There are alternative means of removing dirt, stains and paint
from historic building surfaces that can be recommended as
more efficient and less destructive than abrasive techniques.
The *'gentlest means possible™ of removing dirt from a build-
ing surface can be achieved by using a low-pressure water
wash, scrubbing areas of more persistent grime with a natural
bristle (never metal) brush. Steam cleaning can also be used
effectively to clean some historic building fabric. Low-pres-
sure water or steam will soften the dirt and cause the deposits
to rise to the surface. where they can be washed away.

A third cleaning technique which may be recommended to
remove dirt, as well as stains, graffiti or paint, involves the
use of commerically available chemical cleaners or paint re-
movers, which, when applied to masonry, loosen or dissolve
the dirt or stains. These cleaning agents may be used in com-
bination with water or steam, followed by a clear water wash
to remove the residue of dirt and the chemical cleaners from
the masonry. A natural bristle brush may also facilitate this
type of chemically assisted cleaning, particularly in areas of
heavy dirt deposits or stains, and a wooden scraper can be
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Do not Abrasively Clean these Interiors. Most historic residential and
some commercial interior spaces contain finished plaster and wooden
elements such as this stair balustrade and paneling which contribute
1o the historic and architectural character of the structure. Such interiors
should not be subjected to abrasive techniques for the purpose of
removing paint, dirt, discoloration or plaster.

useful in removing thick encrustations of soot. A limewash
or absorbent talc, whiting or clay poultice with a solvent can
be used effectively to draw out salts or stains from the surface
of the selected areas of a building facade. It is almost im-
possible to remove paint from masonry surfaces without caus-
ing some damage to the masonry, and it is best to leave the
surfaces as they are or repaint them if necessary.

Some physicists are experimenting with the use of pulsed
laser beams and xenon flash lamps for cleaning historic ma-
sonry surfaces. At this time it is a slow, expensive cleaning
method, but its initial success indicates that it may have an
increasingly important role in the future.

There are many chemical paint removers which, when ap-
plied to painted wood, soften and dissolve the paint so that
it can be scraped off by hand. Peeling paint can be removed
from wood by hand scraping and sanding. Particularly thick
layers of paint may be softened with a heat gun or heat plate.
providing appropriate precautions are taken, and the paint
film scraped off by hand. Too much heat applied to the same
spot can burn the wood, and the fumes caused by burning
paint are dangerous to inhale, and can be explosive. Fur-
thermore. the hot air from heat guns can start fires in the
building cavity. Thus, adequate ventilation is important when
using a heat gun or heat plate, as well as when using a chem-
ical stripper. A torch or open flame should never be used.

Preparations for Cleaning: It cannot be overemphasized that
all of these cleaning methods must be approached with cau-

tion. When using any of these procedures which involve water
or other liquid cleaning agents on masonry, it is imperative
that alf openings be tightly covered, and all cracks or joints
be well pointed in order to avoid the danger of water pen-
etrating the building’s facade, a circumstance which might
result in serious moisture related problems such as efflores-
cence and/or subflorescence. Any time water is used on ma-
sonry as a cleaning agent, either in its pure state or in
combination with chemical cleaners, it is very important that
the work be done in warm weather when there is no danger
of frost for several months. Otherwise water which has pen-
etrated the masonry may freeze, eventually causing the sur-
face of the building to crack and spall, which may create
another conservation problem more serious to the health of
the building than dirt.

Each kind of masonry has a unique composition and reacts
differently with various chemical cleaning substances. Water
and/or chemicals may interact with minerals in stone and
cause new types of stains to leach out to the surface imme-
diately, or more gradually in a delayed reaction. What may
be a safe and effective cleaner for certain stain on one type
of stone, may leave unattractive discolorations on another
stone, or totally dissolve a third type.

Testing: Cleaning historic building materials, particularly
masonry, is a technically complex subject. and thus. should
never be done without expert consultation and testing. No
cleaning project should be undertaken without first applying
the intended cleaning agent to a representative test patch
area in an inconspicuous location on the building surface.
The test patch or patches should be allowed to weather for
a period of time, preferably through a complete seasonal
cycle, in order to determine that the cleaned area will not be
adversely affected by wet or freezing weather or any by-prod-
ucts of the cleaning process.

Mitigating the Effects of Abrasive Cleaning

There are certain restoration measures which can be adopted
to help preserve a historic building exterior which has been
damaged by abrasive methods. Wood that has been sand-
blasted will exhibit a frayed or “‘fuzzed™ surface, or a harder
wood will have an exaggerated raised grain. The only way to
remove this rough surface or to smooth the grain is by la-
borious sanding. Sandblasted wood, unless it has been ex-
tensively sanded, serves as a dustcatcher, will weather faster,
and will present a continuing and ever worsening maintenance
problem. Such wood, after sanding, should be painted or
given a clear surface coating to protect the wood, and allow
for somewhat easier maintenance.

There are few successful preservative treatments that may
be applied to grit-blasted exterior masonry. Harder, denser
stone may have suffered only a loss of crisp edges or tool
marks, or other indications of craft technique. If the stone
has a compact and uniform composition, it should continue
to weather with little additional deterioration. But some types
of sandstone, marble and limestone will weather at an ac-
celerated rate once their protective “quarry crust™ or patina
has been removed.

Softer types of masonry, particularly brick and architectural
terra-cotta, are the most likely to require some remedial treat-
ment if they have been abrasively cleaned. Old brick, being
essentially a soft, baked clay product, is greatly susceptible
to increased deterioration when its hard, outer skin is re-
moved through abrasive techniques. This problem can be
minimized by painting the brick. An alternative is to treat it
with a clear sealer or surface coating but this will give the
masonry a glossy or shiny look. It is usually preferable to
paint the brick rather than to apply a transparent sealer since
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Hazards of Sandblasting and Surface Coating. In order 10 “protect™
this heavily sandblasted brick, a clear surface coating or sealer was
applied. Because the air temperature was too cold at the time of ap-
plication, the sealer failed to dry properly, dripping in places. and
giving the brick surface a cloudy appearance.

sealers reduce the transpiration of moisture, allowing salts to
crystallize as subflorescence that eventually spalls the brick.
If a brick surface has been so extensively damaged by abrasive
cleaning and weathering that spalling has already begun, it
may be necessary to cover the walls with stucco, if it will
adhere.

Of course, the application of paint, a clear surface coating
(sealer), or stucco to deteriorating masonry means that the
historical appearance will be sacrificed in an attempt to con-
serve the historic building materials. However, the original
color and texture will have been changed already by the ab-
rasive treatment. At this point it is more important to try to
preserve the brick, and there is little choice but to protect it
from “‘dusting” or spalling too rapidly. As a last resort, in
the case of severely spalling brick, there may be no option
but to replace the brick—a difficult, expensive (particularly
if custom-made reproduction brick is used), and lengthy proc-
ess. As described earlier, sandblasted interior brick work,
while not subject to change of weather, may require the ap-
plication of a transparent surface coating or painting as a
maintenance procedure to contain loose mortar and brick
dust. (See Preservation Briefs: No. 1 for a more thorough
discussion of coatings.)

Metals, other than cast or wrought iron, that have been
pitted and dented by harsh abrasive blasting usually cannot
be smoothed out. Although fillers may be satisfactory for
smoothing a painted surface, exposed metal that has been
damaged usually will have to be replaced.

Summary

Sandblasting or other abrasive methods of cleaning or paint
removal are by their nature destructive to historic building
materials and should not be used on historic buildings except
in a few well-monitored instances. There are exceptions when
certain types of abrasive cleaning may be permissible, but
only if conducted by a trained conservator, and if cleaning
is necessary for the preservation of the historic structure.

There is no one formula that will be suitable for cleaning
all historic building surfaces. Although there are many com-
merical cleaning products and methods available, it is im-
possible to state definitively which of these will be the most
effective without causing harm to the building fabric, It is
often difficult to identify ingredients or their proportions con-
tained in cleaning products: consequently it is hard to predict
how a product will react to the building materials to be
cleaned. Similar uncertanities affect the outcome of other
cleaning methods as they are applied to historic building
materials. Further advances in understanding the complex
nature of the many variables of the cleaning techniques may
someday provide a better and simpler solution to the prob-
lems. But until that time, the process of cleaning historic
buildings must be approached with caution through trial and
error.

It is important to remember that historic building materials
are neither indestructible, nor are they renewable. They must
be treated in a responsible manner, which may mean little
or no cleaning at all if they are to be preserved for future
generations to enjoy. If itis in the best interest of the building
to clean it, then it should be done “using the gentlest means
possible.™
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8.1

Stage 1V: Metal

There are minimal metal materials on the exterior of the Burgess-Capps
Cabin. Due to the main construction material of the building being wood,
the visible metal materials on the exterior are not meant to have any sig-
nificance. They are solely for structural or weather purposes, and were
most likely added at a later date post original construction. The interior
metal features are also minimal; however, these materials are mainly
hardware (for structural purposes in the loft) or door hardware for aes-
thetics and durability on the main floor. Almost all metal in the building is
not original.

Exterior metal features

The Burgess-Capps Cabin has galvanized metal flashing located in the roof
joint areas, such as the meeting point of the roof to the actual structure
(see Figure 80). Along the sides of the roof planks are galvanized metal
edges (see Figure 81 and Figure 82).

Figure 80. Galvanized metal flashing at the meeting point of the main roof and porch roof of
the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021)
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Figure 81. Galvanized metal edging along the porch roof planks on the east side of the
Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

Figure 82. Galvanized metal edging along the board edges of the porch roof on the west side
of the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Atop the stone foundation is also galvanized metal flashing (see Figure
83). Throughout the exterior of the Burgess-Capps Cabin are visible hard-
ware that are both potentially original and newer, such as nails and other
structural reinforcements (see, for instance, the bolt in Figure 84).

Figure 83. Looking at galvanized metal flashing on the top of the stone foundation of
the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

Figure 84. Bolt and double-headed nail near the foundation of the Burgess-Capps
Cabin (photo by ERDC-CERL researchers, 2021).




ERDC/CERL TR-23-24

140

8.2

Interior metal features

There are minimal metal interior features in the Burgess-Capps Cabin.
These materials are mainly hardware (for structural purposes in the loft)
or door hardware for aesthetics and durability on the main floor. A door
hardware handle and hinge example can be seen in Figure 85 and Figure
86. There are also multiple bolts that could be from previous locks (see
Figure 87). Metal brackets for security purposes were installed on the inte-
rior side of the front door (see Figure 88 and Figure 89).

Figure 85. Possible original door handle to the loft staircase of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).

&
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Figure 86. Metal hinge on a door in the Burgess-Capps Cabin (photo by ERDC-CERL
researchers, 2021).
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Figure 87. Various types of metal hardware on the
interior side of the door of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).
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Figure 88. Metal brackets for security purposes on the interior side of the
door of the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 89. Close-up of metal brackets for security purposes on the interior side of
the door of the Burgess-Capps Cabin (photo by ERDC-CERL researchers, 2021).

In the loft of the Burgess-Capps Cabin are multiple fasteners that were in-
stalled at an unknown date (i.e., no documentation found), according to
the USAFA cultural resource manager. There are also turn-buckles (seen
in Figure 90 and Figure 91), strong ties (seen in Figure 92), and L-beams
(seen in Figure 93).



ERDC/CERL TR-23-24 145

Figure 90. Turn-buckle and cable that is fastened to a double 2 x 8 below the loft
floor, which connects to a turnbuckle, which is bolted to two steel angle brackets,
which are lag bolted to the top wall timber in the loft of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).

< ‘,L A \ ’: '

Figure 91. Multiple turnbuckle and cables that are fastened to a double 2 x 8 board
below the loft floor, which connects to a turnbuckle, which is bolted to two steel
angle brackets, which are lag bolted to the top wall timber in the loft of the Burgess-

Capps Cabin (photo by ERDC-CERL researchers, 2021).
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Figure 92. Simpson Strong-Tie NER-413
metal brackets fasten some of the deck
board to the new 2 x 10 joists. Two of these
brackets are installed on both sides of the
joists in the loft of the Burgess-Capps Cabin
(photo by ERDC-CERL researchers, 2021).
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Figure 93. Bottom of 2 x 10 roof joists showing anchorage to
top wall timbers using L2 x 2 x 1/8 in. angles in the Burgess-
Capps Cabin (photo by ERDC-CERL researchers, 2021).

8.3 Treatment measures: “Cleaning Door Hardware,” 2017118

The following images and documents offer treatment measures for exte-
rior and interior metal materials that are in poor condition. The sources
include information from the General Services Administration.

118. This section reproduces US General Services Administration, “Cleaning Door Hard-
ware,” Historic Preservation Technical Procedures, 2017, https://www.gsa.gov/real-estate/his-
toric-preservation/historic-preservation-policy-tools/ preservation-tools-resources/technical-documents.
Public domain.



https://www.gsa.gov/real-estate/historic-preservation/historic-preservation-policy-tools/preservation-tools-resources/technical-documents
https://www.gsa.gov/real-estate/historic-preservation/historic-preservation-policy-tools/preservation-tools-resources/technical-documents

ERDC/CERL TR-23-24 148

B An official website of the United States government

GSA
Cleaning Door Hardware

Procedure code:

8700025

Source:

National Capitel Region Specifications
Division:

Concrete

Section:

Hardware

Last Modified:

06/08/2017

Technical Procedures Disclaimer

Prior to inclusion in GSA’s library of procedures, documents are reviewed by one or more
qualified preservation specialists for general consistency with the Secretary of Interior
Standards for rehabilitating historic buildings as understood at the time the procedure is
added to the library. All specifications require project-specific editing and professional
judgement regarding the applicability of a procedure to a particular building, project or
location. References to products and suppliers are to serve as a general guideline and do not
censtitute a federal endorsement or determination that a product or method is the best or
most current alternative, remains available, or is compliant with current environmental
regulations and safety standards. The library of procedures is intended to serve as a resource,

not a substitute, for specification development by a qualified preservation professional.

Rewrite

We’ve reviewed these procedures for general consistency with federal standards for
rehabilitating histeric buildings and provide them only as a reference. Specifications should
only be applied under the guidance of a qualified preservation professional who can assess the
applicability of a procedure to a particular building, project or location. References to products
and suppliers serve as general guidelines and do not constitute a federal endorsement nor a
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determination that a product or method is the best alternative or compliant with current
environmental regulations and safety standards.

PART 1---GENERAL

1.01 SUMMARY

A. This procedure includes guidance on cleaning door
hardware associated with the restoration of the finish on
wooden doors.

B. See 01100-07-S for general project guidelines to be
reviewed along with this procedure. These guidelines
cover the following sections:

1. Safety Precautions

2. Historic Structures Precautions

3. Submittals

4, Quality Assurance

5. Delivery, Storage and Handling

6. Project/Site Conditions

7. Sequencing and Scheduling

8. General Protection (Surface and Surrounding)

These guidelines should be reviewed prior to performing
this procedure and should be followed, when applicable,
along with recommendations from the Regional Historic
Preservation Officer (RHPO).

1.02 SUBMITTALS

A. Product Data: Submit manufacturer's product literature
and instructions to the Contracting Officer's
Representative for all cleaning materials.
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1.03 PROJECT/SITE CONDITIONS

A. Environmental Requirements: Daily dispose of all used
solutions, finishing products, solvent residue and soiled
rags in sealed noncombustible containers to prevent a
fire hazard.

PART 2---PRODUCTS

2.01 MATERIALS

A. Solvent: Mineral spirits, turpentine, or denatured alcohol.
Mineral Spirits:

1. A petroleum distillate that is used especially as a paint or varnish thinner. It was developed
as an inexpensive replacement for the vegetable-based turpentine, and is a light version of
kerosene. It comes in three grades, and cost rises as refining quality increases.

2. Other chemical or common names include Benzine {not Benzene); Naphtha; Petroleum
spirits; White spirit; Varisol; Solvent naphtha; Stoddard solvent.

3. Potential Hazards: TOXIC AND FLAMMABLE.
4, Safety Precautions:
a. Work in a well ventilated area.

b. ALWAYS wear proper PPE such as rubber gloves, safety glasses/goggles and a properly rated
respirator when handling any solvent such as mineral spirits.

c. AVOID REPEATED OR PROLONGED SKIN CONTACT. If any chemical is splashed onto the skin,
wash immediately with soap and water.

5. Available from construction specialties distributors, hardware store, paint store, or printer's
supply distributor.

Turpentine:
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3. Potential Hazards: TOXIC AND FLAMMABLE. Due to the fact that turpentine can cause spasms
of the airways particularly in people with asthma and whooping cough, it can contribute to a
worsening of breathing issues in persons with these diseases if inhaled.

4, Safety Precautions:
a. Work in a well ventilated area.

b. ALWAYS wear proper PPE such as rubber gloves, safety glasses/goggles and a properly rated
respirator when handling any solvent such as mineral spirits.

c. AVOID REPEATED OR PROLONGED SKIN CONTACT. If any turpentine is splashed onto the skin,
wash immediately with soap and water.

d. Observe safety rules as turpentine is flammable, and the fumes can trip an ionization smoke
detection system.

e. Store soiled cloths in a metal safety container to guard against spontaneous combustion.
f. Available from hardware store or paint store.
Denatured Alcohol:

1. Denatured Alcohol is ethanol or ethyl alcohol that has additives added to it which
intentionally make it poisonous and not consumable. Some of these additives can include
acetone and MEK {methyl ethyl ketone).

2. Other chemical or common names include Methylated spirit.
3. Potential hazards: TOXIC AND FLAMMABLE.
4, Available from hardware store, paint store or printer's supply distributor.

5. Denatured alcohol should be a satisfactory substitute for ethyl alcohol for stain removing
purposes.

B. Cloths: Clean, soft, lint-free cotton.
C. Mild Soap: "Ivory Liquid", "Joy", or equal.

D. Silicon carbide abrasive pads such as "Scotch-Brite" (3M Company) or standard
commercially available pumice stone; or stainless steel wool. Do not use steel wool, which may
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promote discoloration of the bronze.

E. Oxidizing Agent: If prescribed by a qualified conservator, oxidizing agents such as Aluminum
Chloride or liquid sulphur may be used under controlled conditions by trained and
experienced personnel.

1. Danger: Oxydizing agents such as Aluminum Chloride are corrosive, can cause burns to any
area of contact, and inhalation of its vapors can be fatal in some cases. Oxydizing agents are
water reactive and under the right conditions they can be explosive. These agents require
special training and handling precautions. Proper PPE MUST be worn when dealing with any
Oxydizing agent.

Further information on Aluminum Chloride in particular may be found at

http://hazard.com/msds/mf/baker/baker/files/a2790.htm

http://hazard.com/msds/f2/bkz/bkzgx.html
http://www.sciencestuff.com/prod/Chem-Rgnts/C1176

1. Adistilled wood-product, typically used as a solvent and thinner.
2. Other chemical or common names include spirits of turpentine, turps, and wood
turpentine.

2.02 EQUIPMENT

A. Brushes: Soft, natural animal hair bristle.

PART 3---EXECUTION

3.01 PREPARATION

A. Surface Preparation: Carefully remove hardware. Store in a secure location for reinstallation after
refinishing is complete. All refinishing actions on hardware should take place after it has been
completely removed from the wooden door.

3.02 ERECTION, INSTALLATION, APPLICATION

A. Carefully remove adhesive residue, and paint and varnish drips using paint stripper applied with
soft cloths. If necessary, apply light pressure using natural bristle brush.
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B. Retain statuary finish on door bronze knobs. Do not apply solvents which may remove patina.

C. Clean bronze and stainless steel door knobs, escutcheon plates, and kickplates using mild soap
and water.

D. For stubborn dirt and hard to clean areas, apply detergent with "Scotch-Brite" pad. Under the
direction of a qualified conservator, areas of bright metal work may be refinished with a suitable
oxidizing agent to match existing patinas. Rinse thoroughly and buff dry with soft cotton cloths.

E. Re-install hardware after it has been refinished. If the wooden door itself is also being refinished
do not replace the hardware until that process has been completed.

Last Reviewed: 2017-09-28
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Structural Assessment

Introduction

9.1.1 Background

A “high-level” assessment of the Burgess-Capps Cabin (Figure 94) was
performed by ERDC-CERL to determine if it is structurally sound and can
remain as a historic object in the landscape. Visitors are currently not al-
lowed inside the building on a normal basis.

Figure 94. Exterior view of the log cabin and chimney from the southeast corner (photo by
ERDC-CERL researchers, 2021).

<

The “Capp’s/Burgess Cabin Preservation, Stabilization and Archaeological
Report” indicates the cabin rests at its original location (Figure 95).19 This
report indicates the front porch structure and flooring, exterior gable end
framing, shingles, and interior flooring are not original and date from a se-
ries of different periods of restoration and reconstruction. Dimensional

119. Roberts Thorne Architects, “Capp’s/Burgess Cabin Preservation Stabilization and
Archaeological Report,” November 9, 1992, Cultural Resources Program Office, US Air Force
Academy, CO.
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lumber at the exterior end gables was placed on the building after settlement
and is true to level of existing grades, which visually manifests itself as being
out of true with the logs themselves.

Figure 95. Front-exterior (south side) view of the log cabin (photo by ERDC-CERL
researchers, 2021).
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9.1.2 Objective

The objective of this high-level assessment was to ascertain the structural
stability of this log cabin, primarily by visual inspection, and consider its
ability to resist snow and wind loads.

9.2 Approach

The log cabin was visually inspected on 27 October 2021, and photographs
were taken to document observations reported in the following chapters of
this report. Simple hand calculations evaluated the capacity of the building to
resist gravity, snow, wind, and seismic loads. Recommendations will be made
based on the visual inspection and hand calculations.
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9.3 Site inspection observations

The Burgess-Capps Cabin was inspected on 27 October 2021. Visual in-
spection revealed that numerous upgrades to several components of the
building were performed over the years. These upgrades include the foun-
dation; wall timbers (or logs); mortar joints; addition of saw-cut boards to
the gable walls, doors and windows, and their framing and roof sheathing;
steel brackets that tie the top timbers together; the entire roof system; and
turnbuckles and cables used to anchor the top timbers to loft floor joists.

Figure 96 provides a floor plan, showing the building’s dimensions. This
drawing also shows stairs up to the loft. The following sections summarize
the visual observations.

Figure 96. Diagrammatic floor plan showing dimensions and stairs to the attic.

9.3.1 Foundation condition and observations

In their investigation, the firm Roberts Thorne Architects discovered a
preexisting foundation at the north side of the building, which is the
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backside as seen from Figure 97. Their report speculated that the earlier
room or shed either collapsed or sustained rot.12°

The foundation is primarily a stone wall with mortar joints. This wall is
most visible at the west side, and west ends of the north and south walls.
Figure 98 through Figure 100 show these walls. The lowest timbers of
portions of the north and south walls appear to bear directly on the soil,
but closer inspection and a little hand digging reveal that the lowest tim-
bers bear on stone walls. Figure 101 shows where mortar is found below
the lowest timber on the east wall near the intersection with the south
wall.

Figure 97. Stone and mortar foundation at the west wall (photo by ERDC-CERL
researchers, 2021).

120 Roberts Thorne Architects, “Capp’s/Burgess Cabin Preservation Stabilization and Ar-
chaeological Report.”
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Figure 98. Stone and mortar foundation at the west end of the south wall (photo by ERDC-
CERL researchers, 2021).

Figure 99. Closeup view of the foundation wall at the west end of the south wall showing
galvanized metal flashing (photo by ERDC-CERL researchers, 2021).
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Figure 100. Foundation at the west end of the north wall (photo by ERDC-CERL
researchers, 2021).
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Figure 99 shows galvanized metal flashing installed between the stone
foundation and the bottom of the first timber at the west end of the south
wall. Similar flashing can be felt along the east end of the south wall. The
interior surface of the timbers near the bottom of the west portion of the
north wall look relatively new with little weathering. The presence of the
metal flashing and lack of weathered timber near the bottom of the
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building give the impression that this cabin was completely disassembled,
most components saved, and reassembled. This speculation that the cabin
was disassembled and reassembled at the same site concurs with the
“Capp’s/Burgess Cabin Preservation Stabilization and Archaeological Re-
port (1992). Chapter “Findings, Architectural Building Elements” states
that the “archaeological investigation has revealed a pre-existing founda-
tion on the northern side of the structure.”2! This “preexisting foundation”
could be the original foundation that was not rebuilt when the building
was disassembled and reassembled. Later sections of this report describe
and show pictures of several components of this cabin that are not original
construction.

No differential settlement or cracks in the foundation wall can be seen. If
this cabin was disassembled and reassembled, the foundation may also
have been rebuilt using original or new stones and new mortar. The foun-
dation needs to carry the gravity load from the building’s self-weight and
snow. The almost direct bearing on the soil and minimal bearing pressure
on the foundation, lack of foundation cracking and good condition of the
mortar, and engineering judgement provide confidence that this founda-
tion has adequate capacity.

9.3.2 Walls’ condition and observations

The cabin walls were constructed with log timbers and mortar joints which
was a typical construction method for log cabins during the mid-to-late
1800s. The interior faces of a few timbers on the west side of the north
wall appear to have relatively little weathering. The wall timbers seen on
the east side of the south wall in Figure 102 appear well weathered, with
chink marks. These timbers also have significant holes from woodpeckers,
which is evidence of insect infestation. The sawn-lumber window framing
and windows are not original due to the age of the wood and the clear
changes made to the log walls. The timbers and mortar shown in Figure
102 are like the other walls and should have adequate capacity to resist the
gravity and snow load.

121 Roberts Thorne Architects, “Capp’s/Burgess Cabin Preservation Stabilization and
Archaeological Report.”
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Figure 102. East side of the south wall showing the timber and mortar condition (photo by
ERDC-CERL researchers, 2021).

A level was held up against all four walls of the cabin to visually determine
which walls may be pitched or rotated in the plane of the wall or leaning
out-of-plane, either toward the building interior or outward. The east and
west wall lean out-of-plane toward the building interior, such that the rest
of the building supports these walls. In the out-of-plane direction, the
south wall was originally of greater concern because this wall leans out-
ward away from the building, as seen in Figure 103. The single-story con-
struction, thickness of the wall, and minor leaning of this wall indicate the
out-of-plane wall leaning is not a concern for any cabin wall. A later sec-
tion of this report shows turnbuckles and cables tie back the top north and
south timber to the lean-to floor, providing further support for the south
wall. There was no indication of cracking of mortar joints, indicating that
the east, west, and south walls likely leaned during the original construc-
tion and the walls are stable.
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Figure 103. Southeast corner of the cabin showing the south wall leaning outward away from
the building (photo by ERDC-CERL researchers, 2021).
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The stone chimney appears to lean slightly toward the building, where the
cabin would support it, but there is no evidence of cracking. The stone
chimney is well supported by the cabin, including near the top where the
upgraded roof system supports it. The top of the chimney extends approxi-
mately only 1 ft above the roof peak, providing further confidence that it is
well supported.

The cabin wall timbers (logs) of several walls slope in the plane of the
walls. The greatest wall slope of this type appears to be at the east side of
the south wall, as shown in Figure 104. There does not appear to be crack-
ing or recent settlement, indicating this and most other walls are stable
and likely constructed with this degree of slope.
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Figure 104. The south wall at the southeast corner of the cabin showing wall timbers sloped
to the east (photo by ERDC-CERL researchers, 2021).

The east portion of the north wall shown in Figure 105, however, has con-
siderable rot and settlement. Figure 106 shows a closeup view from the
cabin interior of this wall just above and east of the door frame shown in
Figure 105. The wide mortar joint near the top of the door in Figure 105 is
covered by the tape measure in Figure 106. Figure 106 shows where a 3/-
inch-wide crack was measured near the door frame. It appears that recent
rot of the wall timbers may have caused wall settlement directly east of the
door. The door frame and lintel prevented settlement of the timber above,
leading to the crack seen in Figure 106. The rotted timbers east of this
door frame should be replaced soon. During the cabin inspection on 27
October 2021, the wall timbers below the wide mortar joint and east of the
door were easily moved outward when pushed by hand, further revealing
the poor condition of this portion of the north wall.
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Figure 105. East portion of the north wall where considerable timber rot and settlement was
seen (photo by ERDC-CERL researchers, 2021).
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Figure 106. Wall crack (3/4 inch thick) measured just east of the door lintel on the north wall
(photo by ERDC-CERL researchers, 2021).

Figure 105 further shows the north door framing is rotted, including the
door threshold shown in Figure 107.
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Figure 107. Rotted north door framing, including the threshold (photo by ERDC-CERL
researchers, 2021).
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9.3.3 Cabin floor’s condition and observations

The interior floor planks bear on small floor joists, and those floor joists
appear to rest directly on the ground below. Figure 108 shows the floor
planks just inside the south door entrance to the cabin. Figure 109 is a
closeup view taken at the center of Figure 108, showing a floor joist sup-
porting the planks and this joist bearing on the soil below.
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Figure 108. Floor planks inside the cabin’s south door (photo by ERDC-CERL
researchers, 2021).
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Figure 109. Closeup view showing a floor joist bearing on the soil below (photo by ERDC-CERL
researchers, 2021).

The floor joists are likely continuously supported by the soil below, as
shown in Figure 109, because the floor planks do not sag, and the floor
joists are shallow. The sawn lumber used in the floor planks indicates
these and most joists below are not original construction. The lack of
floor joist sagging and good condition of the planks and joists below in-
dicate this floor should have sufficient capacity for normal residential
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foot traffic, which is a uniform distributed live load of 40 pounds per
square foot (psf).122 The roof has had many reinforcements, which sup-
port the shingle-clad wooden planks on the exterior (Figure 110).

Figure 110. Wood joists added to one side of the roof without roof sheathing (photo
by ERDC-CERL researchers, 2021).

9.3.4 Cabin loft floor’s condition and observations

The cabin has a stairway leading up to a small, second-story loft (Figure
96), likely used for sleeping quarters. The bottom of Figure 111 shows the
north portion of the loft floor. The floor planks (1 x 6 and 1 x 8 boards)
span in the east—west direction of the cabin, and floor joists below span in
the north—south direction. Figure 112 shows the floor joists at the under-
side of the loft floor.

122. See ASCE (American Society of Civil Engineers). Minimum Design Loads and Associ-
ated Criteria for Buildings and Other Structures, ASCE Standard 7-16 (Reston, Virginia: Ameri-
can Society of Civil Engineers, 2017), Table 4.3-1, p. 15.
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Figure 111. Loft floor joist with the turnbuckles and threaded rods running to the top of the
wall timbers (photo by ERDC-CERL researchers, 2021).

Figure 112 shows the north portion of this loft floor. It is expected that
this loft is not original because the floor planks and joists are both saw
cut. Some of these joists have true 2 x 6 in. dimensions. These joists are
spaced approximately 3 ft on center and are believed to have been in-
stalled when the loft was originally constructed. At some later date, newer
2 x 8s were installed that have the present-day dimensions of 11/2 x 7
1/4 in. Some of these 2 x 8s are single, while others are double. Two dou-
ble 2 x 8s were installed approximately 5 ft from the east and west walls.
Cables were installed between these 2 x 8s and connected to the turn-
buckles that were anchored to the top wall timbers of the walls, as shown
in Figure 111. The double 2 x 8s are expected to have been installed at the
same time as the cables and turnbuckles as a means to strengthen both
the loft floor and prevent the top wall timbers from moving outward dur-
ing strong winds. These cables and turnbuckles were installed in the op-
posite direction on the south side of the loft floor to the south wall top
timber. The turnbuckles were connected to the same double 2 x 8s, bal-
ancing the load under strong winds, where the double 2 x 8 could effec-
tively resist the tension load along the short distance between the
opposing cables. Single 2 x 8s were installed between original 2 x 6s
where the double 2 x 8 did not exist so that either the original 2 x 6s or
new 2 x 8s were placed at approximately 18 in. on center.
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Figure 112. Floor joists below the loft floor (photo by ERDC-CERL researchers, 2021).
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Neither the old 2 x 6s or new 2 x 8 joists rest on the wall timbers. They
are rather supported by relatively small, old 2 x 4s that are fastened to a
wall timber. This 2 x 4 along the north wall can be seen at the bottom of
the joists in Figure 112. Figure 113 zooms in on the same 2 x 4, showing
that it has rotated and has pulled partly away from the supporting timber.
The loft area has limited ceiling height and should never have large occu-
pancy, but modern building codes still require significant load bearing ca-
pacity if it is to be open to the public. Habitable attics and sleeping areas
should have a uniform load capacity of 30 psf.:23 The 2 x 4 support for the
loft joists has far less capacity than would be needed to support this live
load plus the self-weight of the loft floor. The cables and turnbuckles are
clearly helping support these joists, plus they help to hold the joists up
against the top wall timber. Adequate support for these joists should be
designed and installed.

123. Pikes Peak region, Colorado, Pikes Peak Regional Building Code § 1608.1.
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Figure 113. Closeup view of the joist-supporting 2 x 4 along the north wall (photo by ERDC-
CERL researchers, 2021).

9.3.5 Roof system’s condition and observations

The roof system was the greatest concern prior to the site inspection be-
cause the design wind speed for Colorado Springs is high and the roof is
relatively light weight. The roof system could be lifted off the cabin if it is
not securely anchored to the top wall timber. The site inspection revealed
there have been numerous upgrades to the roof system over the years,
many likely related to increasing the wind load resistance. No design as-
sumptions, calculations, and upgrade details were available to review. The
visual inspection observations below follow the wind-load-resistance load
path from the roof shingles down to the top timbers of the cabin walls.

¢ Wood shingles fasten to the roof sheathing planks, as seen in Figure 95
and Figure 96.

e Horizontal wood planks span in the east—west direction of the cabin.
Figure 114 shows the underside of these planks at the exterior north-
west corner of the roof.

e Galvanized metal edging for the roof planks is shown in Figure 114.
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e Figure 114 shows an old roof joist at the cabin’s northwest corner.
These roof joists are irregularly cut, approximately 4 in. deep by 4 in.
wide, and are spaced approximately 3 ft apart on center. Figure 115
provides an interior view showing the old roof joists. The method of
fastening the roof boards to the old joists could not be seen, but they
are likely nailed.

e New 2 x 10 (1 %2 x 9 %4 in. actual dimension) roof joists were added ap-
proximately halfway between the old joists so that they were also
spaced 31 inches apart from one another.

e Simpson Strong-Tie NER-413 metal brackets fasten some of the deck
board to the new 2 x 10 joists. Two of these brackets are installed on
both sides of the joists (see Figure 116). This is similar to the A34 or
A35 bracket found in a current Simpson Strong-Tie catalog.

e Plywood gusset plates connect the new 2 x 10s at the peak of the roof,
as shown in Figure 117.

e The bottom of the new 2 x 10 roof joist is anchored to the top of the top
wall timbers using 2 x 2 x 1/8 in. thick steel angles and Simpson
Strong-Tie brackets, as seen in Figure 118. The angles are well an-
chored to the joists using wood screws, so it is reasonably assumed the
bottom ends of these angles are also well anchored to the wall timbers,
but these details cannot be seen. Figure 119 shows the Simpson Strong-
Tie brackets are fastened to the top wall timber using wood screws,
shown in Figure 115.

e Figure 115 and Figure 117 show 1 x 4 diagonal braces for the new 2 x 10
roof joists. These appear to have been installed to prevent rotation of
the new joists before the roof boards were installed.

e Figure 119 shows a closeup view of a cable that is fastened to a double
2 x 8 below the loft floor, which connects to a turnbuckle, which is
bolted to two steel angle brackets, which is lag bolted to the top wall
timber.

e The wall timber at the top of the north and south walls are connected
to the wall timbers at the top of the east and west walls using the steel
brackets shown in Figure 120. This picture shows the northeast cor-
ner, where the north timber on the left side bears on the east timber.
The brackets consist of a steel angle with a stiffener plate welded to it.
The sides of the angle are lag bolted to the wall timbers, as shown in
Figure 121.

e Prior to the installation of the interior brackets shown in Figure 120,
two railroad-type steel spikes are used to fasten the exterior corners of
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the wall top timbers to one another. Figure 121 shows the spikes in-
stalled at the southeast corner of the cabin.

e Figure 115 and Figure 117 show small portions of the west and east ga-
ble walls, respectively. The walls are framed with modern 2 x 4 studs,
spaced at the standard 16 in. on center. These walls are sheathed with
modern oriented strand board (OSB) plywood. The exterior of these
walls is covered with the older vertical saw-cut board siding. The verti-
cal exterior boards may have been removed from the earlier gable walls
when the new roof system was installed and then reinstalled over the
OSB sheathing.

Figure 114. Exterior view of the northwest corner of the roof showing the roof boards,
galvanized metal edge, old roof joist, and gable end wall planks (photo by ERDC-CERL
researchers, 2021).
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Figure 115. Interior view of the north side of the roof showing the roof boards, old and new
roof joists, turnbuckle, and Simpson Strong-tie metal brackets (photo by ERDC-CERL
researchers, 2021).

Figure 116. Simpson Strong-tie NER-413 metal brackets used to anchor the roof boards to
the new joists (photo by ERDC-CERL researchers, 2021).

b
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Figure 117. Northeast side of roof showing the roof-peak plywood gussets and steel angle
anchorage at the bottom (photo by ERDC-CERL researchers, 2021).
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Figure 118. Bottom of the 2 x 10 roof joists showing the anchorage to top wall timbers
using L2 x 2 x 1/8 in. angles and Simpson Strong-Tie brackets (photo by ERDC-CERL
researchers, 2021).
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Figure 119. Close-up of a cable, turnbuckle, and bracket used to tie the loft floor joists to a
wall top timber (photo by ERDC-CERL researchers, 2021).
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Figure 120. Steel angle bracket used to bolt the top timbers to one another at each corner
(photo by ERDC-CERL researchers, 2021).
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Figure 121. Two rail spikes used to fasten the south wall timber to the east wall top timber
below (photo by ERDC-CERL researchers, 2021).

Figure 120 and Figure 121 show that considerable effort was made to me-
chanically fasten the top wall timbers to one another at all four corners.
This would have stabilized the building, increased wind uplift resistance,
and even prevented spreading of the roof when loaded with heavy snow.
The entire roof system is clearly not original construction, as seen by the



ERDC/CERL TR-23-24 181

9.4

new roof joists, roof boards, and many hardware upgrades. The entire roof
system must have been disassembled in order to install the new 2 x 10 roof
joists. The 1 x 4 roof joist brace shown in Figure 115 and Figure 117 would
have been installed to stabilize the joist prior to reinstalling the roof
boards. The steel angles like the one shown in Figure 118 would have been
anchored to the top wall timbers prior to reinstalling the roof boards.

Significant upgrades have been made to the cabin roof system as described
above, including the brackets installed at the exterior and interior of the
wall timbers, the cable and buckles, the angle and Simpson Strong-tie
brackets anchoring the bottom of the roof joists, the 2 x 10 roof joists, the
plywood gusset plates at the top of the roof joists, and the brackets fas-
tening the roof boards to the trusses. This roof system is well tied together
and to the reinforced top of the cabin walls. Therefore, the roof system
should effectively resist the 130 mph design wind and the 30 psf design
snow load.

Current design loads and capacity to resist these loads

Building code requirements have changed dramatically since the Burgess-
Capps Cabin was constructed. Residential construction in the 1870s would
not have been governed by any building code. ERDC-CERL has been asked
to access the structural safety of the Burgess-Capps Cabin. This can be es-
timated in terms of its capacity to resist the loads defined by modern
building codes.

Design loads include gravity dead and live loads, wind, snow, and seismic
loads. Engineering judgement can be used to rule out consideration of
many loads applied to several building components. For example, no con-
sideration need be given to the dead or self-load and live loads applied to
the ground floor of the cabin, because the floorboards are supported by
floor joists that appear to be directly on the ground below. A brief evalua-
tion of the selected cabin components’ ability to resist modern building
code loads is presented in this chapter. This evaluation will include the loft
floor’s ability to resist dead and live loads. The walls and roof system’s
ability to resist dead, snow, wind, and seismic loads will be evaluated.

The balance loading snow load below 7,000 ft is 30 psf,*24 and in a 15 Oc-
tober 2021 email, Adam Smith indicated the Burgess-Capps Cabin’s

124, Pikes Peak region, Colorado, Pikes Peak Regional Building Code § 1608.1.
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elevation is 6,673 ft. ASCE 7-16 defines the application of snow loads to
sloped roofs.125 The Pikes Peak Regional Building Code defines the ulti-
mate design wind speed to be 130 mph for Category I/II buildings.26

Figure 122 is a 2014 seismic hazard map for Colorado showing the esti-
mated peak ground acceleration (PGA) based on a 2% probability of ex-
ceedance in 50 years. Colorado Springs and the Air Force Academy are
almost at the center of this map, slightly offset to the right of center,
where the blue vertical band intersects the green central area. At this lo-
cation, the PGA is 0.14 g. This is a very low seismic hazard so that wind
load governs the applied lateral load for every component of the cabin.
Vertical seismic loads would also have far less impact than the vertical
loading effects of snow or wind. For these reasons, no further considera-
tion of seismic loads is given.

125. ASCE (American Society of Civil Engineers), Minimum Design Loads and Associated
Criteria for Buildings and Other Structures, ASCE Standard 7-16 (Reston, Virginia: American
Society of Civil Engineers, 2017), Section 7.4.

126. Pikes Peak region, Colorado, Pikes Peak Regional Building Code § 1609.3.
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Figure 122. Seismic hazard for Colorado defined by the peak ground acceleration with a 2%
probability of exceedance in 50 years. (Image from USGS. Public domain.)127
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The adequacy of the roof to resist the snow loads will be confirmed. Figure
119 shows that the bottoms of the new roof joists are anchored to what ap-
pears to be the top timber of the wall. However, it may be possible for the
top wall timbers to be lifted off the building under the very strong 130 mph
design wind speed. Under strong wind loads, the entire roof could uplift,
pulling the roof off. This would remove the out-of-plane bracing of the
walls, potentially causing complete collapse of the building. The recent up-
grade to the roof would have strengthened it. However, this may have
made the roof more vulnerable to tear-off because the entire roof could
uplift as a single intact unit, and this value will be used to assess the uplift
forces on the roof and perhaps the adequacy of the anchorage of the wall
timbers to one another.

127. Earthquake Hazards Program, “2014 Seismic Hazard Map-Colorado,” US Geological
Survey (USGS), https://www.usgs.gov/media/images/2014-seismic-hazard-map-colorado..
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Material Sampling and Analysis

Researchers collected 18 material samples on a site visit to the Burgess-
Capps Cabin during October 2021 from locations identified in Table 1. Of
these samples, 13 were collected from the exterior, and 5 were collected

from the interior. The sample locations are diagrammed in Figure 123—
Figure 127.

Figure 123. South elevation diagram of Burgess-Capps Cabin showing the location for
material sample 2. (Drawn by ERDC-CERL.)

@ SOUTH ELEVATION




ERDC/CERL TR-23-24 185

Figure 124. North elevation diagram of Burgess-Capps Cabin showing the locations for
material samples 6-14. (Drawn by ERDC-CERL.)
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Figure 125. East elevation diagram of Burgess-Capps Cabin showing the locations for
material samples 15-18. (Drawn by ERDC-CERL.)

@ EAST ELEVATION

Figure 126. West elevation diagram of Burgess-Capps Cabin showing the locations for
material samples 3-5. (Drawn by ERDC-CERL.)
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Figure 127. Interior diagram of Burgess-Capps Cabin showing the locations for material
samples 2, 4, 5, and 14-18. (Drawn by ERDC-CERL.)

Table 1. Material sample locations and descriptions.

ID Location Material Description

1 S exterior native soil; coarse-grained, nonplastic

2 S exterior header mortar; appears similar to 12

3 W exterior top-row mortar; appears unique

4 W interior mortar with white coating

5 W interior soil-based filler (possibly original)

6 N exterior weathered timber; appears significantly older than 14

7 N exterior 2nd from top timber (weathered)

8 N exterior bottom timber (weathered)

9 N exterior top-level mortar; appears similar to 16

10 | N exterior 1st from top mortar; smooth, modern, good repair technique
11 | N exterior 2nd from top mortar; good technique, but different mix from 10
12 | N exterior 4th from top mortar; coarse mix, unique from others

13 | N exterior 6th from top mortar; modern fiber reinforcement

14 N interior timber that appears new or recently sawn

15 | E exterior foundation material; appears as lime plaster
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Table 1 (cont.). Material sample locations and descriptions.

ID Location Material Description

16 | E exterior chimney mortar; appears to contain pigment

17 | E interior white mortar from back of chimney; possibly lime based
18 | Einterior fiber-reinforced mortar; appears similar to 13

The samples taken can be seen in Figure 128 to Figure 149.

Figure 128. Photograph of sample 1 (photo by ERDC-CERL researchers, 2021).
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Figure 129. Native soil southwest of the cabin (sample 1) (photo by ERDC-CERL researchers,
2021).
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Figure 131. Photograph of sample 3 (photo by ERDC-CERL researchers, 2021).

i

Figure 132. Unique mortar near the top of the west exterior wall (sample 3) (photo by ERDC-
CERL researchers, 2021).
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Figure 133. Photograph of sample 4 (photo by ERDC-CERL researchers, 2021).

Figure 134. Photograph of sample 5 (photo by ERDC-CERL researchers, 2021).
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Figure 135. Photograph of sample 6 (photo by ERDC-CERL researchers, 2021.)

Figure 136. Photograph of sample 7 (photo by ERDC-CERL researchers, 2021.)
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Figure 137. Photograph of sample 8 (photo

by ERDC-CERL researchers, 2021..)

Figure 138. Photograph of sample 9 (photo by ERDC-CERL researchers, 2021).
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Figure 139. Photograph of sample 10 (photo by ERDC-CERL researchers, 2021).

Figure 140. Photograph of sample 11 (photo by ERDC-CERL researchers, 2021).
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Figure 141. Photograph of sample 12 (photo by ERDC-CERL researchers, 2021).

Figure 142. Photograph of sample 13 (photo by ERDC-CERL researchers, 2021).
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Figure 143. Fiber-reinforced mortar (samples 13 and 18) with white coloration evident of
by ERDC-CERL researchers, 2021).

Figure 144. Photograph of sample 14 (photo by ERDC-CERL researchers, 2021).

U
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Figure 145. Photograph of sample 15 (photo by ERDC-CERL researchers, 2021).
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Figure 147. Photograph of sample 17 (photo by ERDC-CERL researchers, 2021).

Figure 148. White mortar spread on the interior
surface of the chimney (sample 17) (photo by ERDC-
CERL researchers, 2021).
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Figure 149. Photograph of sample 18 (photo by ERDC-CERL researchers, 2021).

s

A material analysis approach was developed in consideration of Preserva-
tion Brief 43, Section “Materials Investigation and Testing,” and Preserva-
tion Brief 2, “Repointing Mortar Joints in Historic Masonry Buildings.”
The depth and fidelity of the overall analysis was adjusted to match the
scope of the project. It was not possible to perform all possible analytical
techniques on all 18 samples due to limited time and personnel resources.

General observations

We concur with the 1992 report in that the structure overall does not ap-
pear to accurately approximate what might have historically occurred at
the site. Several of the wall timbers, especially on the north wall, have min-
imal weathering and are rough sawn, not hand hewn, indicating recent re-
furbishment or replacement. A freshly milled timber that might fit over the
north door as a header was found in the attic (Figure 152). Some of the
ceiling joists appear true dimensional and hand hewn, while others are
rough sawn, and still others made from notched and sistered (joined side
by side) modern dimensional lumber (Figure 150). A metal flashing, likely
aluminum due to lack of corrosion, was found under the south wall. Con-
sidering these observations, we surmise that the structure was either
moved to this location after the onset of aluminum flashing in general con-
struction (approximately 1920s) or the whole structure was lifted in order
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to place the flashing during foundation repair and or reconstruction of the
wall timbers.128 It is possible that structural issues, such as the poor con-
nection in between the north wall plate and the ceiling joists shown in Fig-
ure 151, was caused by the moving or lifting of the structure.

Figure 150. A combination of a rough-sawn or hewn, true-dimensional joist and a
notched, sistered dimensional lumber joist (photo by ERDC-CERL researchers, 2021).

el AR

128. Jeffrey L. Erdly and Gregg M. Bekelja, “The History of Flashing and Its Importance in
Both Modern and Historic Masonry Construction,” in Building Envelope Technology Sympo-
sium (Raleigh, NC: International Institute of Building Enclosure Consultants [IIBEC], 2008),
97-104, https://iibec.org/wp-content/uploads/2016/04/2008-BES-erdly-bekelja.pdf.
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Figure 151. Example of a poor connection between the north wall plate and the
ceiling joists (photo by ERDC-CERL researchers, 2021).

Figure 152. Timber found in the attic that appears
cut to fit as a header over the north doorway (photo
by ERDC-CERL researchers, 2021).
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We further concur with the 1992 report that waterproofing should be mon-
itored and addressed immediately, as we observed significant gaps be-
tween the chimney and the east timber wall (Figure 153 and Figure 154).
Due to settlement of the foundation and natural “breathing” of the timbers
in the structure, it would be difficult to permanently close this gap using
historically relevant materials, such as coal tar. Replacing timbers due to
inadequate treatment can result in a harsh color difference (see Figure
155). Fire-rated elastomer or silicone sealants designed for outdoor use
may provide the longest-lasting repair between the chimney and the tim-
bers.

Figure 153. Close-up of the pigmented chimney
mortar (sample 16) interfacing with the gaps between
at least two different mortars (photo by ERDC-CERL
researchers, 2021).
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Figure 154. Poor connection between east exterior
wall and chimney (photo by ERDC-CERL researchers,

The beetle and woodpecker damage referenced in the 1992 report con-
tinues to the present day, especially on the south wall. Material samples
of a few timbers were taken for typing analysis. A full investigation of
the wood species and age of each timber composing this cabin would re-
quire between $40,000 to $80,000 of focused financial support, sample
analysis, and reporting efforts. If desired, we recommend engaging the
USDA Forest Products Laboratory regarding a comprehensive effort of
typing and dating.
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Figure 155. Freshly sawn timber in the north interior wall (sample 14) (photo by
ERDC-CERL researchers, 2021).

We found at least five different mortars in the exterior chinking, as well
as expanded metal lath (commonplace in North American construction
from approximately the 1900s onward) providing reinforcement in nu-
merous, but not all, timber joints. The north wall provides the best ex-
ample of this complicated assortment of chinking formulas and
reinforcements (Figure 156 and Figure 157). We located a small quantity
of soil-based chinking in the northwest corner of the interior that might
represent the original chinking, which would have been installed prior to
commonplace use of Portland cement for this application (Figure 158).
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Figure 156. North exterior wall (samples 6 through 13) (photo by
ERDC-CERL researchers, 2021).

Figure 157. Example of nails and wire lath used as reinforcement for various layers
of chinking (photo by ERDC-CERL researchers, 2021).
».\ . -
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Figure 158. Mortar with white coating and soil-based filler on the west interior wall
(samples 4 and 5 (photo by ERDC-CERL researchers, 2021)).
; 0 A

The visible foundation under the east wall, south of the chimney, has a
small section of friable material that could be lime or gypsum plaster (Fig-
ure 159). The west wall foundation is composed of granite stones and mor-
tar that carry the same color, composition, and construction style as the
chimney (Figure 160). The chinking at the top plate appears to have the
same pigment as the pointing on the external faces of the chimney, so it is
likely that the roof was repaired and anchored at the same time as the
chimney was pointed.
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Figure 159. Foundation material under the east exterior wall (sample 15) (photo by

Figure 160. Example interface between the stone foundation and the west
wall timbers (photo by ERDC-CERL researchers, 2021).
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10.2

10.3

Wood-typing analysis (limited)

Macroscopic and microscopic wood-typing analysis was performed by an
external laboratory on samples 6, 7, 8, and 14. Sample 6 presented with
decay that precluded complete species typing, but it was narrowed down to
the hard pine group, which includes lodgepole pine (Pinus contorta), pon-
derosa pine (Pinus ponderosa), Jeffrey pine (Pinus jeffreyi), and jack pine
(Pinus banksiana). The remaining samples were identified as most likely
lodgepole pine (Pinus contorta), which is prevalent in natural stands in
the Colorado region, or possibly Jack pine (Pinus banksiana), but this al-
ternative species does not grow in natural stands in Colorado. Since lodge-
pole pine (Pinus contorta) is not considered endangered, historically
accurate restorations of the wall timbers should consider specifying this
species, subject to risk-benefit analysis when considering the potential for
insect intrusion and woodpecker damage.

Wood Identification

The following reproduces the wood-typing analysis that was performed on
the samples from the Burgess-Capp cabin.

LIGNO LOGIC LLC

1919 Woodlawn Ave.

Eugene, OR 97403

Phone /Fax: 541 485-7991
E-mail: suzana@lignologic.com

WOOD SPECIES IDENTIFICATION REPORT

DATE: February 9, 2023
WOOD ID NUMBER: W23-0209

CLIENT: US Army ERDC-CERL
SUBMITTER: Pete Stynoski, PhD

ANALYZED BY: Suzana Radivojevic, PhD
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WOOD SPECIES IDENTIFICATION REPORT

WOOD SPECIES IDENTIFICATION SUMMARY:

Sample #6:
Submitted Sample ID:
Source:

Component:
Geographic Location:
Construction Date:
Wood Species:

Sample #7:
Submitted Sample ID:
Source:

Component:
Geographic Location:
Construction Date:
Wood Species:

Alternative Wood Species:

Sample #8:
Submitted Sample ID:
Source:

Component:
Geographic Location:
Construction Date:
Wood Species:

Alternative Wood Species:

Sample #14:
Submitted Sample ID:
Source:

Component:
Geographic Location:
Construction Date:
Wood Species:

Alternative Wood Species:

Ligno Logic LLC

6

Burgess-Capps Pioneer Cabin
Unknown

Colorado Springs, CO

1870s

Hard pine group: lodgepole pine (Pinus contorta),
ponderosa pine (Pinus ponderosa), Jeffrey pine (Pinus
Jeffreyi), and Jack pine (Pinus banksiana)

7

Burgess-Capps Pioneer Cabin
Unknown

Colorado Springs, CO

1870s

Lodgepole pine (Pinus contorta)
Jack pine (Pinus banksiana)

8

Burgess-Capps Pioneer Cabin
Unknown

Colorado Springs, CO

1870s

Lodgepole pine (Pinus contorta)
Jack pine (Pinus banksiana)

14

Burgess-Capps Pioneer Cabin
Unknown

Colorado Springs, CO

1870s

Lodgepole pine (Pinus contorta)
Jack pine (Pinus banksiana)

2/9/2023
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WOOD SPECIES IDENTIFICATION REPORT 3

NOTES:

Thank you for submitting your samples for wood identification. Four samples were examined
for macroscopic anatomical features and microscopically using standard wood identification
methodology:

Sample #6

Sample description: Sample size approximately 1/8” x ¥4” x 1”. Fungal decay present throughout the
sample. Sufficiently sound for sectioning. Tree rings narrow.

Macroscopic features: No characteristic odor. Color brown, non-characteristic due to decay. Straight
and even grained. Hardness unavailable due to decay. Growth rings distinct, narrow to wide, delineated
by a band of darker latewood. Earlywood/latewood transition abrupt. Latewood zones narrow. Resin
canals present, longitudinal, solitary.

Microscopic features: Tracheids with bordered pits in one row. Latewood up to 12 cells wide. Cross-field
pitting destroyed by fungal decay. Rays uniseriate and fusiform. Ray tracheids present, marginal and
interspersed, prominently dentate. Resin canal diameters unavailable due to decay.

Conclusions: The sample could not be identified to the level of species due to advanced fungal decay of
cellular diagnostic features. Based on the available features, the sample is identified as belonging to a
hard pine group, specifically: lodgepole pine (Pinus contorta), ponderosa pine (Pinus ponderosa), Jeffrey
pine (Pinus feffreyi), and Jack pine (Pinus banksiana).

Sample #7

Sample description: Sample size approximately 14” x 14” x 1 ¥2”. Sample weathered on exterior surfaces,
free of fungal decay. Sufficiently sound for sectioning. Tree rings harrow to medium wide.

Macroscopic features: Color brown. Non-characteristic odor. Grain straight. Moderately soft. Growth
rings distinct, narrow to wide, delineated by a band of darker latewood. Earlywood/latewood transition
abrupt. Latewood zones narrow. Resin canals present, longitudinal, mostly solitary, and numerous.

Microscopic features: Tracheids with bordered pits in one row. Cross-field pitting pinoid with 2-6 pits
(generally 4) per cross-field. Rays uniseriate and fusiform. Ray tracheids present, marginal and
interspersed, prominently dentate. Marginal tracheids often in several rows. Ray parenchyma thin-
walled. Diameter of longitudinal resin canals diameter 80-100um.

Conclusions: Based on the macroscopic and microscopic cellular features, the sample is identified as
lodgepole pine (Pinus contorta) and, alternatively, jack pine (Pinus banksiana). Lodgepole pine and jack
pine have similar anatomical features and cannot be separated reliably based on their anatomy.
However, lodgepole pine is native to the geographic location of the building site in Colorado. In contrast,
the native range of jack pine extends northwest of Indiana and Pennsylvania and northeast of Minnesota
and does not grow in natural stands in Colorado. If locally available timber was used for building
construction of the Burgess-Capps Pioneer Cabin, it could be assumed that the sample is lodgepole
pine.

Sample #8

Sample description: Sample size approximately ¥4” x 3/16” x 1 12". Sample appears free of fungal decay.
Sufficiently sound for sectioning. Tree rings narrow to medium wide.

Macroscopic features: See notes for Sample #7.

Microscopic features: See notes for Sample #7.

Conclusions: Based on the macroscopic and microscopic cellular features, the sample is identified as
lodgepole pine (Pinus contorta) and, alternatively, jack pine (Pinus banksiana). See notes for Sample #7.

Ligno Logic LLGC 2/9/2023
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WOOD SPECIES IDENTIFICATION REPORT 4

Sample #14

Sample description: Sample size approximately 3/16” x 3/16” x 1 12”. Fungal staining present in the
sample, free of fungal decay. Sufficiently sound for sectioning. Tree rings narrow to medium wide.

Macroscopic features: See notes for Sample #7.
Microscopic features: See notes for Sample #7.

Conclusions: Based on the macroscopic and microscopic cellular features, the sample is identified as
lodgepole pine (Pinus contorta) and, alternatively, jack pine (Pinus banksiana). See notes for Sample #7.

RECOMMENDATIONS:

Sample #6 is identified as a ‘hard pine’ group of pines, which, except jack pine, comprise
species native to Colorado, including lodgepole pine, ponderosa pine, and Jeffrey pine.

Samples #7, #8, and #14 are microscopically identified as lodgepole pine or jack pine (Pinus
banksiana). If the use of locally available pines for construction of the Burgess-Capps Pioneer
Cabin can be supported by documentation and archival research, these samples should be
separated as lodgepole pine since jack pine does not grow naturally in Colorado.

None of the pine species identified in the samples is endangered. The lumber (or timber) of
identified species is expected to be commercially available. Lodgepole pine, ponderosa pine,
and Jeffrey pine have comparable strength characteristics and appearance and are often used
interchangeably for repair and replacement if the wood species cannot be identified or is
commercially unavailable.

Sincerely,
C‘Q (A‘h?[ e

Suzana Radivojevic, PhD
Wood scientist

Disclaimer

Ligno Logic LLC disclaims any liability of any kind arising out of use or misuse of the information contained and referenced in
this report. All information in this report is provided to the best of our knowledge and believed by Ligno Logic LLC to be
accurate at the time of analysis and based on sources believed to be reliable; it may however not be regarded as legally
binding.

Ligno Logic LLC 2/9/2023
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10.4 Material conclusions and recommendations

Recommendations for rehabilitation materials are considered in relation
to the historical context about this structure as well as in National Park
Service Preservation Briefs 2 and 43.

10.4.1 Chinking mortar

It is not possible to determine which of the numerous chinking materials is
original to the structure. The architect should communicate their desired
color and surface finish of chinking, considering the historical context and
existing appearance. There are three main categories of chinking materials
to consider for repairs: soil-based, Portland-based, and synthetic. Due to
the brittle nature of Portland-based materials, and the limited durability of
soil-based materials, we recommend making the jump to modern synthetic
chinking materials. Considering the questionable historical accuracy in
other areas of the structure, combined with the limited continuing re-
sources for rehabilitation of this structure, it may be in the owner’s best in-
terest to utilize modern synthetic chinking for a long-lasting repair.
Synthetic materials are ductile enough to move along with the timber
structure, which should enable the most durable repair. However, we rec-
ognize that the owner or architect might prefer to retain the historical rele-
vance of soil-based or Portland-based chinking materials. Regardless of
the material selection, any loose, existing materials should be cleared prior
to following the best practice or manufacturer recommendations for apply-
ing chinking repairs. New or replacement expanded metal lath may be re-
quired.

Should a Portland and lime mixture be desired, care should be taken to
avoid overzealous additions of lime that could lead to carbonation distress,
as we observed on the lowest timber of the north wall. Portland-based
mortar mixture designs for chinking repairs should follow the guidance of
Type N nonstructural mortars in American Society for Testing and Materi-
als (ASTM) C270, Standard Specification for Mortar for Unit Masonry.
The sand gradation should be specified and monitored to ensure the de-
sired surface finish and uniformity across mixtures. The contractor should
also heed the guidance of American Concrete Institute (ACI) PRC-546,
Guide to Concrete Repair, and ACI PRC-303, Guide to Cast-in-Place Ar-
chitectural Concrete Practice. The addition of fiber reinforcement to the
chinking mortar mixture, as seen in samples 4, 9, 13, and 18, will enhance
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the durability of the mortar against cracking due to structural heaving but
could result in a rough surface finish with visible fibers (Figure 161).

Figure 161. Typical rough surface finish resulting from fibers in fiber-
reinforced mortar.

10.4.2 Chimney pointing

The chimney pointing mortar is best made from a Portland cement mor-
tar. This mortar may follow a similar nonstructural ASTM C270 Type N
recipe as would a chinking mortar having a Portland cement binder. The
architect should select a pigment in keeping with both the historical con-
text of the structure and the existing materials on the structure.

10.4.3 Timber refinishing and replacement

In order to specify the most historically accurate repair or replacement of
wall timbers, it is recommended that the owner perform a comprehensive
analysis of the species and age of each individual timber. It is not possible
to conclude which timbers are original to the structure without this com-
plete picture of information. In the absence of such analysis, if timbers re-
quire replacement, we recommend that the architect select a species of
timber that is resistant to beetle and other insect intrusion and, therefore,
resistant to woodpecker damage. The USDA Forest Products Laboratory
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may provide assistance in this material selection. Furthermore, in order to
maintain a minimum level of historical accuracy, we recommend that the
owner specifies that all timbers shall be hand hewn for appearance. Tim-
bers may be rough sawn or otherwise shaped by modern methods, so long
as the finishing techniques are historically relevant.
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11

11.1

Summary and Recommendations

The Burgess-Capps Cabin’s construction began in 1875. The design con-
sists of a one-and-one-half story frame cabin constructed of hewn log
walls chinked with mortar. There is a loft with an enclosed stairway, a
stone fireplace, and a chimney. The building retains many original ele-
ments from the time of its construction, but notable exceptions include
the chinking, many wooden elements on the interior (mainly for struc-
tural purposes) as well as updated and exposed hardware, and heavy
modifications to the exterior chimney.

Character-defining features

In Preservation Brief #17, Lee H. Nelson reminds readers that

the Secretary of the Interior’s “Standards for the
Treatment of Historic Properties” embodies two im-
portant goals: 1) the preservation of historic materials,
and, 2) the preservation of a building’s distinguishing
character. Every old building is unique, with its own
identity and its own distinctive character. Character
refers to all those visual aspects and physical features
that comprise the appearance of every historic build-
ing. Character-defining elements include the overall
shape of the building; its materials, craftsmanship,
decorative details, interior spaces, and features; and
various aspects of its site and environment.

If the various materials, features, and spaces that give
a building its visual character are not recognized and

preserved, then essential aspects of its character may

be damaged in the process of change.129

129. Lee H. Nelson, Architectural Character-ldentifying the Visual Aspect of Historic Build-
ings as an Aid to Preserving their Character, Preservation Brief 17 (Washington, DC: National
Park Service, 1998), https://www.nps.gov/orgs/ 1739 /upload/preservation-brief-17-architectural-
character.pdf;



https://www.nps.gov/orgs/1739/upload/preservation-brief-17-architectural-character.pdf
https://www.nps.gov/orgs/1739/upload/preservation-brief-17-architectural-character.pdf
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11.2

A list of character-defining features for the Burgess-Capps Cabin follows:

e Massing

e Square footprint

e Log structure

e Porch

e Wood-shake shingles

e Stone foundation

e Wood-framed windows

e Wood trim size and profile around window and door openings
e Stone chimney

e Open first floor

e Open loft floor

e Fireplace mantel

e Wood-paneled stair enclosure

e Wood stairs

e Wood floors

e Wood beams on first-floor ceiling

Treatment

“The Secretary of the Interior is responsible for establishing professional
standards and providing advice on the stewardship of cultural resources
listed on or listed as eligible for the National Register of Historic
Places.”s3° The Standards describe four basic approaches to the treatment
of historic landscapes.

11.2.1 Restoration approach

“Restoration is defined as the act or process of accurately depicting the
form, features, and character of a property as it appeared at a particular
period of time by means of the removal of features from other periods in
its history and reconstruction of missing features from the restoration pe-
riod. The limited and sensitive upgrading of mechanical, electrical, and

130. National Park Service, The Secretary of the Interior’s Standards for the Treatment of
Historic Properties with Guidelines for the Treatment of Cultural Landscapes, edited by
Charles A. Birnbaum with Christine Capella Peters (Washington, DC: National Park Service,
1996), 3.
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plumbing systems and other code-required work to make properties func-
tional is appropriate within a restoration project.”3t

The restoration approach is appropriate for the Burgess-Capps Cabin as its
primary future use is for educational and museum purposes. It is recom-
mended that, for this use, the cabin be restored back to its frontier period.
It is recommended that the foundation be restructured to adequately sup-
port the building while following 1870s foundation practices, that the
damaged logs be replaced with lodgepole pine logs as suggested in Section
10.2, and that the roof be restructured to withstand wind and snow loads
but represent 1870s roof structure practices.

11.2.2 Reconstruction approach

“Reconstruction is defined as the act or process of depicting, by means of
new construction, the form, features, and detailing of a non-surviving site,
landscape, building, structure, or object for the purpose of replicating its
appearance at a specific period of time and in its historic location.”32 The
reconstruction “Standards” establish a limited framework for recreating a
vanished or non-surviving building with new materials, primarily for in-
terpretive purposes.

This approach is not recommended since most of the cabin’s original char-
acter-defining features are extant.

11.2.3 Preservation approach

“Preservation is defined as the act or process of applying measures neces-
sary to sustain the existing form, integrity, and materials of an historic
property. Work, including preliminary measures to protect and stabilize
the property, generally focuses upon the ongoing maintenance and repair
of historic materials and features rather than extensive replacement and
new construction. The limited and sensitive upgrading of mechanical, elec-
trical, and plumbing systems and other code-required work to make prop-
erties functional is appropriate within a preservation project. However,

131. National Park Service, “The Secretary of the Interior's Standards for the Treatment
of Historic Properties: Restoration as a Treatment and Standards for Restoration,” last up-
dated October 26, 2022, https://www.nps.gov/articles/000/treatment-standards-restoration.htm.

132. National Park Service, “The Secretary of the Interior’s Standards for the Treatment
of Historic Properties: Reconstruction as a Treatment and Standards for Reconstruction,” last
updated October 26, 2022, https://www.nps.gov/articles/000/treatment-standards-reconstruc-
tion.htm.
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11.3

new exterior additions are not within the scope of this treatment.”233 The
“Standards” for preservation require retention of the greatest amount of
historic fabric along with the building’s historic form.

Preservation is not appropriate for the Burgess-Capps Cabin due to the
need for the cabin to be deconstructed and reconstructed to fix the foun-
dation issues, roof structure issues, and the replacement of the heavily
damaged logs.

11.2.4 Rehabilitation approach

“Rehabilitation is defined as the act or process of making possible a com-
patible use for a property through repair, alterations, and additions while
preserving those portions or features which convey its historical, cultural,
or architectural values.”34 The rehabilitation “Standards” acknowledge the
need to alter or add to a historic building to meet continuing or new uses
while retaining the building’s historic character.

Rehabilitation is not appropriate for the Burgess-Capps Cabin as the most
likely use of the building is for educational and museum purposes.

Management issues and recommendations

The Burgess-Capps Cabin is federally owned by USAFA, and the building
was listed on the NRHP in 1975. As such, USAFA consults for all undertak-
ings that affect the building with the State of Colorado, History Colorado,
which serves as the State Historic Preservation Officer (SHPO) for consul-
tation purposes.

Current issues include the following:

e Deteriorated lodgepole pine logs

e Nonperiod chinking that is causing damage to the lodgepole pine logs
e Crumbling and almost nonexistent stone foundation

e Structure sinking towards the southeast corner

133. National Park Service, “The Secretary of the Interior's Standards for the Treatment
of Historic Properties: Preservation as a Treatment and Standards for Preservation,” last up-
dated October 26, 2022, https://www.nps.gov/articles/000/treatment-standards-preservation.htm.

134. National Park Service, “The Secretary of the Interior's Standards for the Treatment
of Historic Properties: Rehabilitation as a Treatment and Standards for Rehabilitation,” last
updated October 26, 2022, https://www.nps.gov/articles/000/treatment-standards-rehabilita-
tion.htm.
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11.4

Nonperiod-appropriate wood and metal structural elements on the un-
derside of the roof

Missing window sashes

Missing door and window trim

Splitting or curled wood shingles

Chimney mortar that may not be nonperiod and has been tinted
pink-red

Historic building recommendations

The following actions are recommended to address the issues outlined
above in Section 11.3 and should be written into any renovation contract
for the Burgess-Capps Cabin:

The renovation contractor should meet the secretary of interior’s
“Standards for Rehabilitation.”

Materials sourced and used in the reconstruction approach should be
period appropriate.

The contractor should use period-appropriate techniques in modifying
materials being used in the cabin, including period-appropriate joinery
practices, mortar tooling, and cleaning methods.
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Single Room Cabin with floored attic space, usually a sleeping space.
Construction consists of hand hewn 12" log exterior walls laid on

mortered stone foundation.
planked,

Roof is framed from 4" round logs and is wood shingled.
Original fireplace built from round river stones.

Alterations & repairs:

One original window has been replaced with fixed glass.
Rear door and frame has been replaced.

Gable siding at each end has been replaced.

Window framing has been replaced.

Foundation needs checking and correction.

Regrading is necessary for proper drainage. -
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of jagged rocks. It is one of the oldest standing structures in
this Pikes Peak region.
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Abbreviations
ACI
ASCE
ASTM
CERL
CRM
ERDC

IIBEC

NHPA
NRHP
OSB
PGA
SHPO

USAFA

American Concrete Institute

American Society of Civil Engineers

American Society for Testing and Materials
Construction Engineering Research Laboratory
Cultural Resources Management

Engineer Research and Development Center

International Institute of Building Enclosure Consult-
ants

National Historic Preservation Act
National Register of Historic Places
Oriented strand board

Peak ground acceleration

State Historic Preservation Officer

US Air Force Academy
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