QONOT |

CUSTIS-LEE MANSION STRUCTURE STUDY

Se

Prepared by
A. W. Franzen, Architect
April 1971

LIENIIIETCTE G T TR IS P 7B BT MY v . e TSP -5 - Shar et s 1 e POt o vt s e an 11 s

. OFFICE OF HISTORY & HISTORIC ARCHITECTURE, ESC

UNITED STATES DEPARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE
WASHINGTON, D, C.




CUSTIS-LEE MANSION STRUCTURAL STUDY

APPROVAL SHEET

Recommended

"‘74///;7/%7 e /f7/

Chief, Offife of 'ry &~Historig Date

Architecture, ESC

Chief, Office of Archeology and Date
Historic Preservation, WASO

Superintendent, George Washington Date
Memorial Parkway

APPROVED

L4

General Superintendent, National Capital Parks

Date



L

TABLE OF CONTENTS

NARR;TIVE
SOURCES OF INFORMATION CONSULTED
APPENDICES
Guttering Drawings (5 sheets)
Schedule of Gutter and Downspout Sizes
Gutter Outlet Detail
Sketch: Area of Floor System Probe

Application by Robert E. Lee to Hartford Fire
Insurance Company dated October 17, 1859, for

Ingurance %o cover his "mansion houce’ at!

Arlington Virginia

Plot Plan Accompanying Insurance Applicatioh

Page

10




A meeting was held on March 10, 1971 at the Custis-Lee Mansion
in which problems affecting the structure's stability were presented.l
Cne having to do with water stains occuring at several locations with-
in the Mansion at the exterior walls, The other being a concern over
the loading capacity of the second floor structural system,

Observations by maintenance and interpretive personnel, over a
period of time, indicated that the gutters and downspouts were inade-
quate for the roof areas they serve. This has permitted excessive
amounts of water to soak into the exterior walls, particularly on
. the eastern facade of the structure.

Mr.vShelton had'§$éviously locked into this situation and his
report and recommendations were utilized in working ﬁp material for
this area of conéiderati&n. Although some of the data presented
may differ from that submitted by Mr, Shelton, it is based on his-
torical considerations and the premiée that the Mansion be consid-
ered as a monumenial structure in which more restrictive design

factors are employed than in ordinary construction practieé;

1. Those attending were Superintendent Taylor, Mr, Curran - Chief

of Maintenance and Mr, Rubin and Mr, Shelton of his Division, Dr, Pfanz=-
Chief of the Division of History and Historic Architecture - ESC,
-Exhibit Specialists Harry Martin and James Askins, Architect Franzen,
Curators Anges Mullins and Ann Fuqua, Mr, Pridemore - Chief of U & TA,
and Mr. Bell, Site Supervisor, v



Nine photographs of the structure, taken during the Civil Var
and shortly thereafter, were employed in determining the location,
direction and sizes of the period gutters and downspouts.2 While
gutters and downspouts recommended may be slightly larger than indi-
cated in the period photographs, it is highly doubtful that the
difference will be perceived due to the scale of the structure, In
the interest of providing positive and controlled drainage from the
roof areas it was felt that[ihis was feltl thaﬁ]this was a necessary
liverty to take,

Dr. Nelligan's comprehensive report on the structure was freely
consulted and reference thefein was noted in which the shingle roof
over the central portion of the mansion had been replaced with slate
some years after the war.> However a reference has been found regard-
ing the roof coverings used in 1859 in which the earlier north and
south wings were covered with gravel and the central section with
slate.>h

Inasmuch as any replacement of the existing gutters should be

secured in a substantial manner and properly pitched, due consideration

2. Loahed for study through the courtesy of Mrs. Fuqua,

3. RNelligen, Murray H.,, "Old Arlington - The Story of the lee ,
. - Mansion National Memorial', dated April 12,
} 1953, p. 678, ¢
3-A. See copy of insurance application dated October 17, 1859
" appended



roofs of the north and south wings are flatter (their slopes are

_ mined, the supporting brackets or angles'for the snow boards were

should be given to replacing the existing slate roofing with either

shingles of the restoration period or with a material closely simu-

lating the same, The gutter hanger's fastening leg would necessarily
run up under the roofing.
The slope of the roof over the main or ceniral portion poses no

problem in waterproofing (the slope is 5%" in 12"), However, the

4" in 12" over the higher portions and 33" in 12" over the lower and
westerly slopes). This will make it difficult ’co'weat.herproof.'4 As
previously noted the wings covered with gravel, The nature of the
historic sub-strate under the gravel is not known but some type of
tar must have been available to make the gravel stay in place.
Wooden snow boards were used near the eaves of the central or
main roof as seen on several of the period photographs and should be

restored. Apparently snow boards were not employed on the roofs of

the wings due to their flatter slopes, As closely as can be deter-

spaced approximately five feet apart,

Lead‘coated copper of appropriate weight and thickness should

be used for all flashing, crickets at chimpeys, gutters and dovmspouts.
It is difficult to arrive at an exact length for the sections making
up the gutters since the joints are too easily confugedAwith stains
showing on the gutters but it appears from careful study that theyi

were possibly no longer than three or four feet, Screening over the

4. Photograph from Park file #19,4-38 entitled Arlington House, Orig-
inal taken June 28, 1864 and designated BA-1502 at National Archives,
Presumably taken by Mathew Brady or one of his assistants.
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gutters of copper similar to the galvanized mesh now employed would
help prevent élogging of the gutters and dowanspouts, Although the
original downspouté were attached directly to the gutters it would
be desirable to use gutter outlets as delineated in the supporfing
sietches to insure efficient empyting of the gutters, A factorv
in sizing the downspouts was to keep the transition of the gutter
outlets small and non-intrusive to all but the most critical viewer,
The sunlight in the period photographs washes out most of the
evidence necessary to determine how many sections made up the var-
ious lengths of downspouts but it is presumed that their lengths
would approximate those of the gutters, Simple straps apparently
affixed theﬁ 10 the vertical wall surfaces,
“ch basins, aliliough not a paft of the briginai system (down-
spouts spilled out above grade level through an elbow) should be
used and madeideeper than the elevation at which the downspouts dis=-
charge therein, in order to trap debris at the bottom and large
enough in diameter to provide access for cleaning out and for flush-

ing the system if necessary, Flow from the catch basins should be

,.pir?cted through underground cast iron pipe by the shortest route to

the most appropriate point of discharge with due consideration given
to the plant material around the Mansion,
The chimmeys, during the period of restoration, were not par-

[4

getted like the structure's walls (excepting the central portion of



the west facade) and should be éleaned down to the brick surface and
treated with silicone or similar preservative before a new roof cov-
ering is installed. |

Appended are elevations and a roof plan showing the proposed
guéter and dovnspout arrangement, a schedule of gutter and downspout
sizes, and a sketch of the proposed gutter outlets to the downspouts,

A comprehensive structural énalysis of the structure wvas not
possible at this time as only a limited probing of the fabric could
be undertaken without meking it necessary to follow up with exten-
sive time consuming and costly patching of the areas that would
have to be opened or exposed for inspection, Other factors deter-
ring a more detailed search for data were the heavy visitation
Througliout wosu of uvhe ,ycax.'.‘cmd thie logisiles OF moviig, storing
and protecting the valuable furnishingé on display.
. However a limited number of floor boards at the second floor
level were lifted to determine the sizes, spacing and species of
the underlying floor joists., A floor plan is appended to indicate
the areas inspected. Mr, Harry Martin supervised the probe‘gnd
recorded the findings,

At the points inspected it was found that the joists were
yellow heart pine with eleven to sixteen annular rings per inch,
The joists measured 3" to 33" in width and 9-5/8" to 10-1/8" in

'3
depth, Their average spacing measured sixteen inches on center,
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Of the portions that couid be seen it appeared that they were in
excellent condition,

Calculations based on this data showed that the joists are
more than capable of sustaining a live load of 100 1bs per square
foot (an accepted loading for the use the Mansion is subjected to,

A beamp running north and south under the partition separating

(267 C308)

Rooms i#19 and #20 measures a strong 10" by 10", The floor joists
frame into this member from both sides, each joist having two ten-
ons two inches high spaced approximately one inch down from the top
and one inch up from the botton.

Two sets of plates 3" thick by 3" wide and roughly fourteen
inches long occur at the center of the beam span and are placed
transversely so as to overhang the beam two inches on either
side, Thése are bolted together along each side of tﬁe beam by
3/8" round vertically placed bolts, The threading on the bolt
énd is machine fabricated. One nut was noted as missing. Since
it is not feasible at this time to remove plaster it can only be
assumed that this arrangement was added to support the chandelier
that hangs from the ceiling of the room below,

3/8" by 3%" steel straps encompassing the beam oceur two
feet to each side of the center of the beam span.- Another strap
of the same size was found two feet beyond to the north of the

straps at mid-span. There may be additionaltstraps that could

not be detected through the small areg that was opened,




Referring to Mr. Leisenring's report to the Quartermaster
General, it is known that "a trusé was constructed within the
partition"® to correct a sag in the floor, It is more than likely
that these straps were used to tie the beam to the truss. In any
e&ent visitors are not permitted past the barriers placed at' the
doors to the rooms so no unusual loading is anticipated beyond
the carrying capacity of the joists.,

While inspecting the basement area of the Mansion it was
noted that brick on the inside of the exterior walls showed pow-
dering in a number of spots. Upon inquiry it was found that these
walls have not been waterproofed below grade on the exterior,

This should be done by excavating to their bases, cleaning the
Juiubs and painting them. They should then bé surfacéd with a
cement coating. The cement coating should then be primed. and coéts
of asphalt apblied with an asphalt impregnated membrane buried

between coats for reinforcement,

5. leisenring, L. M., "Arlington Mansion and its Restoration,
Arlington National Cemetery, Fort Myer,
Virginia", uncated but presumed c¢, 1931,
p. 3.




Sources of. Information Consulted

Nelligan, Murray H., 01d Arlington; The Story of the Tee Mansion
Mational I'ermorial, National Cepital Parks,., April 12, 1953,

MeCorm: LcA, Charles H., Custis-lee Mension Furnishings Study, Div-
ision of History, Office of Archeology and Historic Preservation.,
July 20, 1968,

McCormick, Charles H., Custis-Lee Mansion, Historical Data for Grounds
Division of History, Office of Archeology and Historiec Preser-
vation,, June 1, 1968,

Staff of National Capital Region and MNational Cepital Office of Design

and Construction., Lxterior Repainting of the Custis-Lee Mansion.,
Approved July 30, 1965,

Above provided for study through the courtesy of Henry A. Judd,

Photogranhs

.._....—_—.D.-.__.__—
[

Photocopies of five photographs taken by F. H. Bell in 1867, Origi-
nals in Library of Congress, Lot No. 4149.

Photocopies of two photographs taken by Mathew Brady or an assistamt
in June of 1964, Originals in the National Archives, No, 19.4-38,

An additional Photocopy similar to above item,

Photocopy of photograph of tne rear of the Man81on taken June 28, 1864
No additional information,

" Photocopy of photograph of the East Portico taken presumably between
1864 and 1867, Custis-lee Mansion Collections, No, 393 2377,

Drawvines

Prints of approximately 100 draw1ngs covering details, worklng
drawings, mechanical plans ete,, for Mans1on plus several site plans.

Above prov;ded for study througn the coartesy of Mrs, Ann Fuqua,




Eighteen sheet of HABS drawings
Above provided through the courtesy of Mr, Denys P, Myers.

Memo from Sheetmetal Foreman George Shelton to Chief, Division of
Maintenance, G,W,M,P, ,

Zeroxed copy of L.M. Leisenring's report to Quartemsaster General
Titled Arlington Mansion and Its Restoration, ¢, 1931,

Application by Robert E. Lee to Hartford Fire Insurance Company
dated October 17, 1859, for insurance to cover his '"mansion house"
at Arlington Virginia.
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SCHEDULE OF GUTTER AND DOWNSPOUT SIZES

-

Gutters Downspouts
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By e300 B 6"
Rl C 6"
Paoim . 200 D e"
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Facsimilo of application wade by General Robert B. Lno, in 1859, for insurence in the Hartford Fire Insurance Company to cover

his dwelling known na the

1% Lo S e aonae o ne o T Aasaves
fHartiord Five Insurance Tompany,

- ! e
Application of /1/6 .

0 -

Mansion House," situate at Arlington, Virgivia,

of Bartford, donn,

Tur estimated vaiae ..r Peroual Property, andof each Bnildiug to be insured, rud the sum to be insured on each, must be stuted sepamte
=, the value uul amount to be insured in each must be stated separately,  When o
o ahenhl be ziven of the lhn‘u ug eoutaiuing the pm]n‘n\ as it Tosuranee is wantel on the I

Build

When Pere
is wonted on

for lnsm.\mu aggainat loss or dwnnge l‘) fire b\' lhc HA"{"“ D FIRE INSURANCE COVPA\YY in the
sum of /WC y._,o—l. Cof oiri ;(; 9‘2 }"W«o lars o the property specified : the value of the

property being estimated by the Applicant.
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s

7 Vo ‘s /2D go—
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e A actmsansibeess
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occupied by t\pphnnt!

2 Wanrs—Ae  the division | +

walls aof brick 2 Are they |
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e rout'?

3 Rovy—=What  is it covered
with ! Are the gutters stone,
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sewitle and stairs to it 2

. Are the wtoves and apparatuy
[T
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ALK e 0€ ot 140, ho wecnred ?
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iy wed fir

tenants ?

. B )
2 § S, Fer what purpose i the
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i tonterialy of otl
within 100 fee
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16, What other insurance iy there
upon the property, and at
what ofties 2 av this Com-
It wther In
within 160 feet of this

L Je the property  wiortiged ?
And te \\l:l amonnt 1 1y
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terested i the property ?
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L0, i atan e nld

—1s it stone, brick, | l

o new plan ¢

Am! the suid applicant here!
true exposition of all the fiets and eircumey
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