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1.0 INTRODUCTION 
The preservation of any historic structure or site must include as a fundamental component of its 

mission and goals, the documentation and recording of the existing physical fabric as well as any 

intervention planned or executed.  Recognition of the need and value for documentation as one 

aspect of preserving the collective memory embodied in historic buildings and sites was 

expressed early on in the nineteenth century writings of John Ruskin and William Morris and the 

analytical approach of Viollet-le-Duc.  Such concerns have found expression in modern 

preservation charters such as The International Charter for the Conservation and Restoration of 

Monuments and Sites (The Venice Charter) of 1966 and the Australia ICOMOS Charter for the 

Conservation of Places of Cultural Significance (The Burra Charter) of 1979, revised 1988.  As 

stated in Article 23 of the Burra Charter: 

Work on a place must be preceded by professionally prepared studies of the 
physical, documentary and other evidence, and the existing fabric recorded 
before any intervention in the place. 

 

The present study of the construction materials, technologies, and condition of the Great Hall 

ceiling at Drayton Hall, South Carolina was undertaken by the Architectural Conservation 

Laboratory of the University of Pennsylvania at the request of The National Trust for Historic 

Preservation specifically to begin the documentation of the existing fabric of this important 

American building before any further intervention occurs.  The impetus for its preparation came 

out of a gathering of professionals brought together by the National Trust in 1990 to investigate 

the serious deterioration of the Great Hall ceiling.  

As often happens, detailed examination and analysis allow each generation the opportunity to 

consider both new and old aspects of the building from a fresh vantage point.  The integration of 

this information can ultimately lead to a synthesis of facts and theories which can explain much 

about the evolutionary history of a structure as well as its material pathologies.  Such has been 

the case at Drayton Hall where the synthesis of physical evidence and documentary sources has 

revealed a complex and informative story of the house and its cultural context over the past 250 

years.  
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2.0 METHODOLOGY 
Before beginning physical investigation of the Great Hall plaster ceiling, a careful review of earlier 

studies and investigations was made.  Records of the Historic American Buildings Survey, 

reports of previous work performed on the ceiling, videotapes of the meetings that took place 

during the Drayton Hall Colloquium of April 1990, historical photographs, and archival documents 

such as family diaries were among the documentary sources studied.  After the initial review of 

these documentary materials was completed, an intensive architectural investigation of all 

relevant building components was undertaken in an effort to determine the original configuration 

of framing of the Great Hall ceiling and adjacent structures above and below it, the nature and 

extent of their subsequent alteration and deterioration, and the current condition of the existing 

fabric. 

This study of the plaster ceiling and its supporting structure was executed using non-destructive 

techniques wherever possible.  Architectural fabric was thoroughly examined in order to fully 

ascertain its placement and context with regard to the chronological development of the building: 

 to determine whether specific elements might exhibit evidence indicative of alteration and to 

evaluate overall physical integrity.  This investigation was greatly facilitated by the earlier removal 

of the floorboards and the resultant exposure of the floor framing.  With increased access to this 

area, the recordation and interpretation of a great quantity of evidence were made possible.  

An analysis of materials, both compositional and structural, was also undertaken to assist in the 

dating and conditions diagnosis of the framing and plaster ceiling.  Wood species were identified, 

and mortars and plasters were analyzed using standardized laboratory techniques of wet 

chemistry and microscopy (See Appendices 9.4 and 9.5.).  Descriptive annotated drawings of 

existing conditions of the framing system, joist by joist, and the plaster ceiling are presented as a 

graphic record of the existing conditions and provide the basis for the interpretation of 

architectural evidence and present condition. 

Regarding the framing system of the Great Hall ceiling, visual inspection provided general as well 

as specific information about its overall stability and structural integrity.  The locations and 

dimensions of all crack patterns, shims, peg holes, bolts, deflections, and other features were 

observed and recorded.1 

                     
     

1
 The scope of this study allowed only unaided visual estimation of the degree of joist deflection.  Future 

studies should attempt to document the joist deflections more accurately by means of an appropriate transit 
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An assessment of the plaster ceiling was facilitated primarily through visual examination.  

Observations including all visible cracks, loose elements, and other indications of deterioration 

were recorded on a rectified photomontage provided by the National Trust for Historic 

Preservation.  Areas in which the plaster was detached from its underlying substrate were 

identified by percussion, employing an acrylic mallet to tap the surface of the ceiling, producing a 

relatively hollow sound in the areas of detachment.  Each plaster ornament was gently palpated 

from side to side to evaluate the stability of its attachment to the ceiling.  Where movement of the 

ornaments demonstrated partial failure of their attachment to the ceiling, the loose elements were 

recorded, photo-documented, removed intact from the ceiling, labelled for identification, and 

placed in storage on site at Drayton Hall for safe-keeping and possible future reattachment. 

                                                             
system. 
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3.0 HISTORY AND SIGNIFICANCE 
John Drayton purchased 350 acres of land on the banks of the Ashley River in 1738.  Located 

immediately southeast of his brother Thomas's plantation, "Magnolia", it became the nucleus of a 

much larger plantation and the site of the Drayton family seat, "Drayton Hall".  The dates of 

construction of Drayton Hall are uncertain.  The chronicles of Governor John Drayton, the 

builder's grandson, state that his father, William Henry Drayton, was born at Drayton Hall on 

September 20, 1742.  This statement is generally taken to mean that the building known as 

Drayton Hall was sufficiently completed by that time for the family to be in residence, and is the 

basis of the dates 1738-42 that are most often cited as the dates of construction.2  The property 

was purchased with another building, however; and the family could easily have been living in it 

or another building after 1742 while work on the unfinished house continued.  Whatever the 

actual dates of initiation and completion of the building, its design and construction are consistent 

with mid-eighteenth century English Neo-Palladian ideals and building technology. 

Drayton Hall is one of the earliest and certainly one of the finest examples of Georgian Palladian 

architecture in the United States.  From the time of its construction until the period of the War 

Between the States it served as the principle residence and symbolic seat of the descendants of 

John Drayton, a family of major influence and achievement in the history of the colony and state 

of South Carolina. 

Following the Civil War, Drayton Hall endured twenty years of decline and depredation at the 

hands of squatters and souvenir hunters.  That the building survived the war at all, avoiding the 

fate of nearly all the neighboring plantations on the Ashley River, adds to its significance.  Nearly 

all of the other great houses which stood on the banks of the Ashley were either destroyed 

directly through troop activities in the area or fell into disuse with the collapse of the plantation 

economy.  Those ruins that survived subsequent natural disasters such as the earthquake of 

1886 were often in such an advanced state of dilapidation that they were ultimately pulled down.  

The survival of Drayton Hall to our own time can be attributed to a mixture of good fortune, the 

building's inherent solidity, and in no small measure to the devotion of the Drayton family. 

                     
     

2
 Charles Edwin Chase and Kevin Murphy, Drayton Hall, Architectural and Documentary Research Report, 

revised, 1988, pp. 31-32. 
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Not only did the building itself survive the war, but so did its role as symbol of the Drayton family. 

 Although it had long ceased to function as the primary family residence, the Draytons clearly 

recognized the importance of Drayton Hall as symbol and artifact when they undertook their 

restoration of the mid-1880s.  They chose to repair Drayton Hall largely as it was, eschewing the 

installation of modern utilities.  Arguably the greatest impact of that restoration was visual, 

involving the staining of the floorboards and the repainting of much of the panelling throughout 

the house.  The latter may have been forced by damage and graffiti incurred by the panelling in 

the previous two decades. 

We can thank the Drayton's custodianship that this jewel of eighteenth century architecture 

survives in such pristine condition.  It stands as one of the most important objects for study and 

contemplation of this period and offers the proverbial wealth of insight to the student of eighteenth 

and nineteenth century history, the life-ways of a plantation society, landscape design, agriculture 

and regional economy, transportation, architecture, and construction technology. 

No less a factor of Drayton Hall's significance is its setting, commanding a strategic and scenic 

bend of the Ashley River.  From the house to the landing at the river's edge, a largely pristine 

natural environment prevails in all directions of sight.  Although formal gardens that probably 

extended from the landing to the house have long since disappeared and the romantic aspect 

conferred upon the setting by the forest that has reclaimed the land to either side of Drayton Hall 

may be somewhat misleading and belie the intensely cultivated landscape that must have existed 

there in previous times, few historic sites of the stature of Drayton Hall allow one to appreciate so 

well something of the setting of a country seat in a time when for most Americans this land was a 

much more open place and the horizon uncluttered.  The views at river's edge are probably not 

greatly unlike those of the early days at Drayton Hall, a quality of Drayton Hall and its environs 

that ought to be especially precious to South Carolinians as the low country landscape of field 

and marsh continuously recedes before the ever advancing tide of development. 

Drayton Hall hardly requires a testimonial to its significance.  As an artifact of our history and 

culture it deserves constant vigilance, thorough research and thoughtful conservation.  This study 

is a modest contribution to that end. 
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4.0 DOCUMENTATION 

4.1 ROOM 101 - GREAT HALL CEILING 

The Great Hall is one of the largest (29'-0" x 23'-8") and most important rooms of the house.  

Centrally located on the first floor, the room has served as the main entrance to the house on the 

approach from the land side since its construction. 

The north, south, and west walls of the Great Hall are constructed of brick masonry 2' in 

thickness, while the east wall, in contrast, is a wooden partition wall approximately 8" thick.  All 

four walls are panelled from floor to ceiling with bald cypress panelling which appears to be 

original (See Photographs 1 to 4).3  The current dimensions of the room appear to differ from 

those originally intended.  Three large masonry arches identical to those that support the west 

masonry wall of the Great Hall at the ground level lie 42" west of the wooden east partition wall of 

the Great Hall.  Presumably a masonry wall was intended to rise above these arches, which 

would have made the Great Hall 42" narrower than it is currently.  Exactly when the builders 

departed from the original conception is not known; but the departure probably occurred very 

early, perhaps when Drayton Hall rose no higher than the foundation story and almost surely 

before the installation of the panelling which appears unaltered. 

DESCRIPTION 
The ceiling of the Great Hall is comprised of a flat field of lime-gypsum plaster decorated with 

applied gypsum plaster relief.4  This ornamentation includes a large central composite medallion 

and a border of stars and small rondelles located at the corners and mid-points of the room. 

                     
     

3
 Charles Edwin Chase and Kevin Murphy, Drayton Hall, Architectural and Documentary Research Report, 

revised, 1988. 

     
4
 See Mortar Analysis - Appendix 9.4. 
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The elliptical medallion is a loose composite assembly of a large central sunflower surrounded by 

cast plaster ornaments.  Some of the ornaments are no longer present.  Originally the 

composition consisted of a corona of 12 tobacco leaves encircling the central sunflower, followed 

from the center outward by a running border of juniper leaves, 16 magnolia flowers, a reeded 

molding run in place, a laureate collar of 39 chinkapin leaves, a running scallop border, and 39 

hickory leaves.5  A border of 39 five-pointed stars is the most peripheral element of the elliptical 

design.  The outer perimeter of the ceiling is bordered by a single row of five-pointed stars 

identical to those at the edge of the central medallion.  The perimeter border is punctuated by 

eight small round medallions or rondelles containing cast plaster ornaments of stylized 

sunflowers and dogwood blossoms (See Photograph 5). 

The flat plaster field of the ceiling is composed of two coats of pale gray rough plaster, which are 

identical in composition and thickness.  The combined thickness of the two rough coat layers 

measures from 1/4" to 3/8", and is composed of lime, gypsum, sand, and a fine hair 

reinforcement.6  The white finish layer is a single coat, approximately 1/16" in thickness, 

containing primarily lime, gypsum, and a small amount of fine white sand (See Appendix 9.4 - 

Mortar Analysis).  The ceiling lath is circular sawn Southern Yellow Pine approximately 1" x 3/8" 

and generally nailed 1/2" apart with small machine-cut nails (See Appendix 9.5 - Nail Analysis 

and Appendix 9.6 - Wood Identification). 

The applied ornaments all appear to be pre-cast plaster elements applied to a scored plaster 

surface on the ceiling using small amounts of lime-gypsum plaster as the bonding material (See 

Drawing 8, Detail A).7 

                     
     

5
 Although these ornaments are highly stylized, the attributions are based on the assumption that native South 

Carolina plants were consciously adapted for use as decorative details (See Appendix 9.6 - Iconography of 
Ornamental Plaster). 

     
6
 Although the rough plaster appears as a single layer, it was possible to identify two separate application 

layers in several cross sections examined at low magnification (25x). 

     
7
 The ceiling in the "Ionic" Drawing Room (102), which is believed to be original to the house, was 

ornamented by an entirely different technique.  Its relief moldings and floral and foliate designs were modelled 
by hand in the wet plaster. 
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ROOM 201 - SECOND FLOOR GREAT HALL FLOOR FRAMING 

The second floor Great Hall is a large rectangular room (30' x 23') centrally located on the second 

floor directly above the Great Hall.8  This room connects the Stair Hall with the Upper Portico, and 

is flanked by four smaller chambers.  Access to the room is currently gained by a fiberglass 

access walkway-bridge which extends from east to west, designed and installed in 1990 by E.T. 

Techtonics.9  As in the case of the Great Hall, three of the walls enclosing the room are 

constructed of brick approximately 1'-8" thick; the fourth (east) wall is a wooden partition wall 

approximately 1'-2" thick (See Photographs 12 to 14). 

DESCRIPTION 
The floor of the second floor Great Hall has recently been opened up temporarily, exposing the 

framing system for study and documentation.  The floorboards were partially removed in 1990 

and additional boards were removed in 1991 for the purpose of this survey.  Only a few 

floorboards necessary to support the panelling have been left in place. 

                     
     

8
 The difficulties involved in the correct designation of this room require special comment.  At the time this 

report is being written, the name by which John Drayton referred to Room 201 remains unknown.  Albert Simons 
identified Room 201 as the "Great Drawing Room" in a drawing produced circa 1928-38.  The Historic American 
Buildings Survey drawings that were made in 1974 continued to use this nomenclature.  The drawings produced 
for this report will be added to the collection of HABS materials pertaining to Drayton Hall; for that reason Room 
201 is designated on the drawings as the "Great Drawing Room". 
     In the text of this report, however, Room 201 is called the "second floor Great Hall".  As already stated, the 
eighteenth century name of this room is unknown at present.  The designation "ballroom" would have been a 
reasonable alternative; living members of the Drayton family refer to Room 201 as such.  Nevertheless, this word 
may be misleading with respect to the eighteenth century functions of the room.  That fact and the vaguely 
nineteenth century ring to the word "ballroom" render the term less than ideal as a name for Room 201. 
     Recent scholarly consideration and discussion by the staff at Drayton Hall have emphasized the fact that 
Room 201 clearly is not a drawing room.  Guests would have withdrawn from the general company to Room 202 
at the southeast corner of Drayton Hall; the relatively elaborate woodwork of which suggests that it served the 
same function for Room 201 as the so-called "Ionic" Drawing Room (Room 102) did for the Great Hall.  
Although regrettably not as euphonious a designation as could be desired, the name "second floor Great Hall" 
appears at the present time to be the least ambiguous and least potentially erroneous choice for Room 201.  
Charles Chase and Kevin Murphy employed this terminology in their Historic Structure Report of 1988; and the 
staff at Drayton Hall has decided, that until future scholarship dictates otherwise, ongoing research work should 
use the same nomenclature.  This report abides by that convention. 

     
9
 The bridge is a tensioned structure, 3'-3" wide, and is a temporary element designed to provide passage 

through the room for a maximum of ten people at a time.  An additional ten people may advance up the stairs in 
the Stair Hall as the other ten cross the bridge, for a maximum capacity of twenty persons on the stair/bridge 
system at any one time. 
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It is presumed that all the large central rooms at Drayton Hall originally employed the same 

structural framing system.  This original framing system appears to survive on the first story in the 

Great Hall (101) and Stair Hall (109). These floors are supported by two massive summer beams, 

11" in width x 11 ½" in depth, and a smaller series of joists (3" x 11 ½").  The summer beams, 

supported by arched brick piers in the basement, are oriented east to west, parallel to the side 

walls of the house and are spaced at equal intervals of the 30' wide rooms, creating a three-part 

system.  The joists span approximately 9'-6" and are tenoned into the frame.  Physical evidence 

(see below) suggests that this system of framing was consistent throughout the major spaces in 

the building. The framing system of the second floor Great Hall (201) together with the evidence 

of alterations and insertions suggest a complex history of modifications to the floor and ceiling 

below. 

The framing system of the second floor Great Hall is composed of seventeen joists laid on a 

north-south axis and notched onto a timber plate set into the load bearing brick partition walls.10  

These joists have been identified as Southern Yellow Pine (See Appendix 9.5), reciprocally sawn, 

spaced approximately 17" on center and measuring approximately 3" in width, 10" in height, and 

approximately 30' in length.  Adjacent to both sides of the fireplace, two 3" x 10" joists (J-6a, J-6b, 

J-11a, J-11b) are fastened together with iron bolts forming two 6" x 10" composite beams in order 

to provide additional support for the fireplace hearth (See Photograph 15).  The span of the joists 

in comparison to their height is too great, yielding a live load capacity of only 14.2 psf.11  The 

large span to depth ratio of these members allows the joists to deflect under live load conditions 

to a degree in excess of that tolerated by the plaster ceiling suspended from them.  This has 

resulted in a series of cracks in the plaster that run the length of the room parallel to the joists.  A 

series of generally less prominent cracks has formed which allows the long strips of plaster 

between the joists to flex under live loads as a series of articulated plates.    

                     
     

10
 The joists are only resting on the brick wall in order to allow expansion and contraction of the wood.  As 

cited in mid-nineteenth century builders' books, such a configuration would also allow a burning joist at the point 
of failure to fall out of its pocket in the wall without doing damage to the surrounding masonry in the event of a 
fire. 
       In order to facilitate this study an identification system was developed in which the numbering of the joists 
and diagonal braces was begun at the west wall of the second floor Great Hall and continued toward the east wall. 
 In the designation assigned to each joist, a number is preceded by the prefix "J" to denote "joist".  Similarly the 
designation of each brace begins with the prefix "B" and terminates with either the suffix "N" or "S" depending 
upon its position at either the north or south end of the room. 

     
11

 Report on the Structural analysis of Drayton Hall for National Trust for Historic Preservation, by Robert S. 
Shoolbred, Inc. 
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Attached to the joists with machine-cut nails, are twenty  3"x 3"x 10' diagonal braces (ten on each 

side of the room) of circular sawn Southern Yellow Pine, which span between the top of one joist 

and the bottom of the adjacent joist.12   The shorter diagonal braces (3" x 3" x 6') in front of the 

fireplace bear notches in order to accommodate bridging boards which were removed in the 1978 

campaign (See Chapter 5).13 

Along the west and east sides of the room evidence of an earlier framing system exists.  A 

combination of wooden structural elements comprised of three joists tenoned into two currently 

truncated summer beams, survive under the east partition wall.  This is apparently the only 

remnant of what is believed to have been the original three-bay framing system of the second 

floor Great Hall, similar to that described for the room below (Great Hall).  The three joists that 

comprise J-18 are 3" x 11" pit sawn Southern Yellow Pine, tenoned into two hand finished 

summer beams that were truncated when this framing system was replaced.14 

The Great Hall ceiling plaster is keyed to circular sawn lath attached directly to the joists with 

small machine-cut nails. The fact that only one set of nail holes has been found on the joists 

indicates that the present lath and plaster might be the only ceiling to have been applied to these 

joists.15  This lath is approximately 1" x 3/8" and spaced approximately 1/2" apart and supports 

two rough coats of plaster, in most areas not easily distinguished from one another and 

measuring 1/4" - 3/8" in combined thickness.  The rough coat plaster is composed of lime, 

gypsum, sand, and hair.  The ceiling is finished with a thin white plaster layer of lime and gypsum 

(See Appendix 9.4 - Mortar Analysis).  A later nailer made from recycled eighteenth century 

molding has been attached to this joist in order to hold the lath in place (See Photograph 21). 

                     
     

12
 Shorter braces in front of the fireplace measure approximately 3"x 3"x 7'. 

     
13

 Documents from 1978 refer to the discovery of recycled floorboards used as bridging elements between 
joists in order to stiffen and provide lateral support.  This bridging was removed from the floor framing system in 
1978 and stored at the site.  Based on nail holes in the joists and braces which indicate the former locations of the 
bridging, it has been possible to relocate some of the elements to their original positions.  Only one of these 
bridges is still in place, between J-1 and the west brick wall (See photograph 32 and 33). 

     
14

 The original height of these joists is uncertain.  The bottom surface of J-18 is different than the other three 
sides: it is cleaner and irregularly cut suggesting that its height was reduced once in place, maybe at the time that 
the new framing system was installed (See Drawing 8, Detail D). 

     
15

 Only the joists accessible on the east side of the room were inspected.  Further investigation of the bottom 
surfaces of the joists on the west side of the room should be performed in the future in order to confirm this 
theory. 
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In 1978 a program of framing reinforcement and ceiling stabilization was implemented.  L-shaped 

2"x 2"x 1/4" steel angles were bolted along the top and bottom edges on both sides of the joists 

(except J-18, which was not altered, and J-1, to which the angles were attached on only one side 

with lag screws rather than bolts).16  In some cases wooden shims were inserted between the 

joists and steel angles to compensate for deformation of the old joists compared to the rigid steel 

angles.  The installation of 4"x 4"x 1/4" steel brackets to strengthen the attachments of joists J-6 

through J-11 to the header at the north edge of the hearth required the cutting of the south ends 

of four braces (B-4S, B-5S, B-6S, and B-7S). 

As part of the same campaign, the existing wood lath was coated with a latex bonding agent (Sta-

Dri Link, The Sta-Dri Co., Odenton, Maryland), followed by a rigid wire mesh (turned up at the 

edges and attached to the joists) installed to provide reinforcement.  A new layer of plaster was 

poured in place in an attempt to re-bond the original rough coat of the plaster to the lath, while the 

rigid wire mesh embedded in the new plaster served as additional reinforcement and support.  

Before the plaster pour, wires were attached to the wire mesh at regular intervals at the midpoint 

in each of the joist spaces.  Once the steel angles were affixed to the sides of the joists, the bolts 

used for this purpose also passing through the wire mesh and anchoring it to the joists, short 

lengths of 1½" x 1½" aluminum angle stock were laid across the spaces between the joists, 

resting on the lower steel angles.  The suspension wires attached to the mesh were brought up 

and around the aluminum angles and twisted up tightly, supplementing the suspension of the 

wire mesh achieved through its direct attachment to the joists.  

After the ceiling stabilization, three 2" x 6" wooden bridging pieces were screwed to the lateral 

joists (J-3, J-4, and J-5 on the west side and J-14, J-15, and J-16 on the east side of the frame) 

(See Drawing 3 and Photograph 16). 

Currently, the framing system appears to have remained unchanged since the 1978 campaign.  

Aside from normal seasonal cracking and checking observed, no new cracks of considerable 

width have been found on the joists.17 

                     
     

16
 The bolts securing the steel angles to the joists were placed at somewhat irregular intervals. 

     
17

 All cracks observed on the joists have been detailed on the drawings.  Cracking of the wood which appears 
to be of more recent occurrence, i.e. within the last ten to twenty years, was visible only on joist J-14 (See 
Drawings 4, 5, 6, and 7). 
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The floorboards, now temporarily removed from the framing system, are 1" x 6" circular sawn, 

tongue and groove pine boards of variable length that run east-west.18  All the joists, including the 

earlier J-18 joists, have holes 1" in diameter by 2½" in depth, drilled from above and generally 

spaced 1' foot apart.  These holes, many of which contain broken pegs, may have been used to 

temporarily position the floorboards during installation and nailing.  The use of such a system for 

laying the original and subsequent flooring might suggest the reuse of the original floorboards at 

the time of the joist replacement.  In addition, the joists show more than three different sets of nail 

holes, suggesting that the floor has been taken up and possibly replaced at least twice before the 

present removal campaign, one of those instances being the 1978 stabilization.  

                     
     

18
 The floorboards were most recently attached with galvanized cut nails after the 1978 stabilization campaign. 
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5.0 CONSTRUCTION HISTORY 
This history of the construction and evolution of the ceiling in the Great Hall is based on a careful 

study of historical documents and the Historic Structure Report of 1988 and a thorough 

examination of existing physical fabric.  Together they suggest a complex history of alterations 

relevant to the present condition of the ceiling. 

5.1 PERIOD OF CONSTRUCTION, 1738-1742 

The original eighteenth century ceiling of the Great Hall and the floor of the second floor Great 

Hall above were supported by timber framing which divided the space into three nearly equal 

bays.  The bays, defined by the north and south masonry walls and two summer beams spanning 

the short dimension of the room, were spanned by joists approximately 9 ½' in length on 17" 

centers, running parallel to the long dimension of the room.  A substantial portion of the weight of 

the floor was thus transferred by the summer beams to the east and west walls of the Great Hall. 

 A remnant of the original structural system survives within the floor beneath the east wall of the 

second floor Great Hall (201) (See Photographs 16 and 17).  The ends of the two truncated 

summer beams and the three original joists notched into them (J-18S, J-18C, and J-18N) are 

visible in this location.  It is believed that these elements were left behind when the remainder of 

the structure was replaced, presumably because it was considered too difficult to remove them.19 

 Two areas of infill in the west masonry wall lie directly opposite the remnants of the summer 

beams just described, further testifying to the existence of the earlier structural system (See 

Photograph 18 and Drawing 3). 

Precedent for the three-bay structural system exists elsewhere in the house; the floors of the  

Stair Hall (109) and the Great Hall (101) are still carried by summers and joists arranged in a 

three bay configuration.  The framing, still in place in the floor of the Great Hall, provides an 

approximate plan of the lost structure of the ceiling directly above it.  

                     
     

19
 The heavy timber partition that forms the east wall of the second floor Great Hall rests on the floorboards 

between joists J-17 and J-18.  It would have been difficult to support the partition during removal of the J-18 
joists and reinsertion of a replacement joist. 
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The three short joists surviving at the eastern edge of the second floor Great Hall (201) were pit 

sawn, as were other original timbers within the house.20  The original floorboards were attached 

to these joists with wrought nails, indicated by a surviving wrought nail and a single set of square 

nail holes that mark the upper surfaces of the joists (See Photograph 19).21  The nail holes could 

only have resulted from the first and only attachment of the original floorboards to these joists 

because the wooden frame of the east wall of the second floor Great Hall was installed over 

these joists after the flooring was laid.  The wall, once in place, would have obstructed any 

subsequent nailing into the three remaining original joists. 

The truncated summer beams, the north and south ends of J-18S and J-18N, respectively, and J-

18C in its entirety rest on a wooden plate that does not appear to be original; the wood of the 

plate has a lighter color and its surfaces appear to be smoothly finished, either through machine 

sawing or planing.22  The framing members of the east wall of the Great Hall appear suspiciously 

inadequate for the loads that would have been transferred from above by the summer beams.  

Estimates of those loads suggest that some means of supporting the summers other than the 

stud wall currently in place must have existed at one time.23  Other observations strengthen the 

hypothesis that the original supports for the summers have been altered or removed.24   

                     
     

20
 The presence of pit saw kerf marks is consistent with a mid-eighteenth century date for these timbers. 

     
21

 A fine wrought nail was withdrawn from the southernmost nail hole visible on joist J-18S.  The nail was 
missing its head, but possessed a tapered point and clearly identifiable hammer marks on its shaft (See 
Photograph 19). 

     
22

 This timber was not exposed to direct inspection.  It was not possible to determine with certainty the nature 
of surface saw markings through the fiberoptic device required to view this timber. 

     
23

 G. Eric Johansen, P. E., and Frederic Roll, Ph. D., performed calculations based on the authors' 
measurements of surviving timbers.  The calculations required a number of assumptions regarding the weights of 
the original materials and represent an idealized model of the original structural system.  On the basis of their 
calculations, Johansen and Roll are convinced that the current framing of the east wall of the Great Hall could not 
have supported the summer beams under the best of circumstances without unacceptable bowing of the wall and 
severe damage to the panelling. 

     
24

 The flimsy character of the framing of the east wall of the Great Hall contrasts markedly with that of the 
wall directly above it on the east side of the second floor Great Hall.  The housewrights constructed the latter with 
proper mortise and tenon work, incorporating 8" x 8" posts on either side of the doorway which bear down onto 
the ends of the summer beams.  Similar posts may have existed on the first floor as well.  In the Great Hall the 
walls on either side of the doorway narrow subtly as they approach the door frame, suggesting that the position of 
the panelling has been altered.  The cavity behind the panelling may have originally been wide enough to 
accommodate a post larger than the current space would allow.  Many machine-cut nails were visible in the lower 
ends of the relatively slender timbers used to construct the wall on either side of the door.  Though these may 
have been used to toenail the studs to flooring which was replaced in this area.  The authors had only limited 
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No documents have yet been found that describe the original plaster ceiling of the Great Hall.  It 

may be assumed that a room as important as the Great Hall would have received a decorative 

ceiling similar in ornament and workmanship to that remaining from the period of original 

construction in the "Ionic" Drawing Room (102). 

One cannot draw any certain conclusions about the height of the original ceiling from the 

evidence currently available; however, several observations suggest that the original surface was 

from 1" to 3" lower than the surface of the present ceiling.  The present joists are 10" in depth, 

whereas the truncated summer beams and original J-18 joists measure 11", suggesting that the 

original ceiling was at least 1" lower.25 

The highest element of the current cornice, a vertical fascia board, approximately 3 ¾" high with 

a beaded lower edge, departs from classical tradition and is clearly a later addition.  It is 

contemporary to the present ceiling, as demonstrated during this investigation when a section 

roughly 3' long was removed for inspection of the interface of cornice and ceiling plaster.  This 

section of the fascia board had been nailed in place only once with three machine-cut nails.  Its 

lowest edge abuts the top edge of the highest cyma and was apparently added to cover the 3" 

space that remained between the surface of the current ceiling and the top of the cornice after 

the latter was reconstructed (See Drawing 8, Detail D and Photograph 6).  Except for this beaded 

board, the cornice appears to have been reconstructed in its original configuration, suggesting 

that the current ceiling is higher than the original. 

                                                             
access for inspection of these timbers; the details of the construction of these walls remain for all intents and 
purposes unknown. 

     
25

 Deductions based on J-18 are complicated by the fact that the bottom surfaces of joists J-18N and J-18S bear 
no nail holes from the attachment of lath, appear lighter in color than the other surfaces, and have a rougher 
finish, as though they had been worked with an adz or broad ax. 
       Relative protection from the deposition of dust and dirt could account for the difference in color.  
Termination of the original lath at the eighteenth century equivalent of J-17, a line that would still have been 
behind the cornice, would account for the lack of nail holes. 
       It remains possible, but unlikely, that the lost eighteenth century joists were not as deep as J-18.  That 
configuration would have required the use of a nailer to attach the lath to the side of J-18, in the same manner in 
which the lath of the present ceiling is attached to J-18S.  The last nailer at the south end of J-18S appears to be a 
length of eighteenth century molding.  Two nails, exposed at its southern end, are nineteenth century machine-cut 
nails, however.  It is not known whether earlier lath was attached to this nailer;  its underside was not accessible 
for examination. 
       The possibility that the three J-18 joists were shortened after construction would explain the paler, roughened 
bottom surfaces and the lack of wrought lathing nails.  It seems unlikely, however, that anyone would have taken 
so much trouble to reduce J-18; the authors were unable to identify a reason for doing so. 
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Plaster stains at the edge of the cyma indicate that the finish plaster of an earlier ceiling 

terminated at the cornice, a finding consistent with early workmanship elsewhere in the house.26  

An elaborate perimeter configuration in the original ceiling such as a cove, coffer, or heavy 

molding could account for some or all of the approximately 3" disparity between the top of the 

cornice and the surface of the present ceiling, but there is no known evidence that the ceiling was 

finished in such a manner. 

A thorough investigation of the possibility that the cornice was reconstructed with some loss of 

height after installation of the present ceiling, would probably require dismantlement of a portion 

of the cornice and careful paint analysis of the exposed surfaces.  Such an investigation was 

beyond the scope of the present study.27 

                     
     

26
 The finish layer of the ceiling in the "Ionic" Drawing Room (102) terminates at the edge of the cornice in 

this manner. 
       The sequence followed by the craftsmen who finished the original ceilings and cornices in Drayton Hall can 
be reconstructed from early fabric still in place behind the cornice of the northeast chambers (208, 208A, and 
208B).  This fabric is accessible from the attic.  The lather attached split lath to the ceiling joists of these 
chambers from masonry wall to masonry wall, employing wrought nails.  A thick layer of clay mixed with straw 
was applied to the back surface of the lath.  One or more layers of rough plaster, rich in clay, were then applied to 
the front surface of the lath and raked with a five-toothed fork or comb to provide keys for adhesion of the finish 
layer.  The cornice was then constructed, the last molding element butting up against the rough coat.  The finish 
layer was then applied up to the edge of the cornice.  The plasterer's rake marks are still visible in the rough coat 
behind the cornice, where the finish plaster was never applied.  Although the thick clay and straw packing on the 
back side of the lath may have served as insulation, its primary function may have been to bond well with the 
clay-rich rough coat, keying the latter firmly onto the lath.  In those locations inspected at Drayton Hall there 
appears to have been no attempt to force the clay straw mix through the lath in order to form a reverse key for 
attachment of the rough coat plaster. 

     
27

 The cornice was, without a doubt, dismantled down to the top rail of the panelling at least once.  The 
wooden brackets that provide structural support for the cornice are made of circular sawn boards and are 
assembled with machine-cut nails.  The brackets are attached to the finish plaster of the ceiling and the panelling 
nailers with machine-cut nails.  The heads of machine-cut nails, used to attach the cornice moldings to one 
another and to the support brackets, are visible in all of the various molding elements. 
       The authors had limited access to the interior of the cornice at the south end of joist space S-15 and at the 
northwest corner of the Great Hall, where a short section of the beaded fascia board was removed.  No significant 
overlap of the cornice elements was observed.  It appears unlikely that the cornice could have been assembled in 
a configuration that was significantly taller than that existing at present. 
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One other explanation of the 3" disparity is the possibility that the summer beams were originally 

of greater depth than the original joists and that both truncated remnants have been trimmed on 

their bottom surfaces to allow for the attachment of lath or for some other unknown reason.  In 

other words, the height of the truncated summers, which is now equal to that of the J-18 joists, 

may not accurately reflect the summers' original dimensions.  The bottoms of the summers would 

in this case have been plastered to appear as beams, dividing the ceiling into three slightly higher 

fields of flat plaster with peripheral moldings and ornaments like those in the "Ionic" Drawing 

Room.28 

The uncertainties that surround the design of the original ceiling and the source of the 3" height 

disparity may never be resolved.  The authors found no evidence to either prove or disprove any 

of the possible scenarios.  They were able to examine only a very small area on the underside of 

the north summer beam, measuring about 1½" x 3".29  Exposure of a larger area on the bottoms 

of the summer beams during future investigations may offer not only a better notion of the original 

ceiling and the true dimensions of the summers, but also a clue as to how the summers were 

originally supported.  Ghosts of the original ceiling surface and cornice framing may be visible on 

the west wall behind the cornice if the latter is ever opened. 

                     
     

28
 The division of the ceiling into three equal fields would not have been in complete harmony with the 

panelling in the Great Hall; the locations of the "beams" do not correspond to those of the pilasters which would 
have "supported" them.  The "beams" in such an instance would have rested upon the cornice, as though upon an 
entablature, a rather unsatisfactory arrangement.  Nevertheless, departures from perfection were tolerated in this 
room, such as the asymmetry of the panelling in the south wall and the even number of panels in the north wall.  
Therefore, the possibility, however unlikely, that a ceiling of this type once existed cannot be entirely excluded. 

     
29

 The authors transected the end of a single lath at the point at which it passed beneath the sawn western face 
of the north summer beam.  The short length of lath and the plaster attached to it were pushed away from the 
bottom surface of the summer beam.  The small area thus exposed was examined with an Olympus Boroscope. 
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5.2 ALTERATIONS, CIRCA 1800 - 1845 

At some unknown date, but probably during the early nineteenth century under the tenure of Dr. 

Charles Drayton I, the son of the builder of Drayton Hall, the original ceiling of the Great Hall was 

replaced with a ceiling ornamented in a manner typical of the Federal period, with delicate and 

attenuated neoclassical motifs. The ornaments included an elliptical central medallion surrounded 

by rosettes and garlands of bellflowers.30  This ceiling survived at least until circa 1845, when 

Lewis Reeve Gibbes, the grandson of Dr. Charles Drayton I, made a drawing of it in his 

sketchbook (See Appendix 9.1.2 - Gibbes drawing).31 

                     
     

30
 Dr. Drayton's journals make numerous references to the repair of plaster at Drayton Hall during the second 

decade of the nineteenth century.  In one journal entry of June 2, 1818, he mentions that the laborers were "now 
ceiling the front bed chambers and ornamenting the ceiling in the hall", a probable reference to the lost Federal 
ceiling of the Great Hall.  In the same entry he relates that the plasterers began their work in the hall earlier than 
was agreed while Dr. Drayton was still away at Jehosse.  He was consequently "troubled to order, design, and 
direct."  This last statement suggests that Dr. Drayton may himself have been the designer of the Federal ceiling. 

     
31

 Gibbes's sketchbook is the only known document of the appearance of the Federal ceiling.  Among several 
drawings of Drayton Hall, its furnishings, and outbuildings is a circa 1845 drawing of a ceiling ornamented in the 
manner of the Federal period.  Such a ceiling could have fit the dimensions of the second floor Great Hall (201) 
as easily as those of the Great Hall, but Gibbes provided another illustration of the same ceiling superimposed on 
a plan of Drayton Hall that also depicts the ceiling still extant in the "Ionic" Drawing Room (102), suggesting that 
Gibbes was illustrating features on the first floor of Drayton Hall. 
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The reason for replacement of the original ceiling plaster is unknown, although it was probably 

not merely for reasons of fashion.  Calculations based on the dimensions of remnants of the 

original framing structure suggest that the summer beams were undersized for their span (See 

Structural Analysis - Appendix 9.2).  They would have been overstressed for both bending and 

shear under typical live load conditions.  Whether or not the summers ever failed outright, the 

calculations indicate that they would have suffered creep deflections far in excess of tolerable 

limits for the plaster surfaces suspended below.  It is virtually certain that a pattern of major 

cracking parallel to and below the summer beams developed in the plaster of the original 

ceiling.32  One may justly conclude that the history of ceiling failure in the Great Hall due to 

inadequacies of the ceiling structure alone, not to mention the inadequacies of the supporting 

structure in the east wall and other possible causes of deterioration such as water infiltration, 

dates back to the earliest days of Drayton Hall.33 

 

                     
     

32
 Calculations of G. Eric Johansen, P. E., and Frederic Roll, Ph. D., 1991.  Mr. Johansen and Dr.  

Roll based their calculations on ideal summer beams 11" wide and 13" deep.  The fact that the actual summer 
beams may have been only 11" deep increases the certainty that the original ceiling suffered damage from 
excessive deflection under loading. 

     
33

 Mention has already been made about the numerous entries in Dr. Charles Drayton's journals about 
plasterers working at Drayton Hall.  Dr. Drayton also made repeated entries about persistent roof leaks between 
1801 and 1806.  Several of these entries refer to work done by the slater at Drayton Hall during this period, 
suggesting that all or part of the roof was covered in slate. 
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5.3 MID- TO LATE NINETEENTH CENTURY, 1855 - 1886 

The authors believe that the Federal ceiling of the Great Hall survived at least an additional ten 

years after it was recorded by Lewis Gibbes, long enough to have been observed by another 

Drayton cousin, Josephine Manigault, on an outing to Drayton Hall in October 1855 (See 

Appendix 9.1.3 - Josephine Manigault Letter).34  Among her written impressions of the visit she 

expressed the opinion that the house would have been "in tolerable repair" but for the damaged 

ceiling of the Great Hall.  She attributed the damage to "Aunt Henrietta's mistake", the division of 

the second floor Great Hall upstairs into two smaller, heavily panelled rooms, the weight of which 

had "sunk the floor and broken the ceiling beneath".  Her choice of the word "broken" rather than 

a milder term such as "cracked" suggests that the damage she observed was substantial.  The 

authors suspect that Josephine was actually describing the failure of the original structural 

system of the ceiling which had survived until that time.35  

                     
     

34
 Josephine's record of the ceiling in the Great Hall survives in a letter to her aunt dated November 1, 1855, in 

which she relates the details of a visit she made to Drayton Hall the previous week.  Unfortunately she does not 
positively identify the ceiling with a description of its ornament.  Rather, the state of disrepair that she describes 
makes it unlikely that the ceiling in question had been replaced within the previous ten years. 
        The likelihood that Drayton inhabitation of the house was irregular during the 1850s further supports the 
theory that Gibbes's ceiling was not replaced before 1855.  Charles Drayton III died in 1852; and ownership of 
Drayton Hall passed to his son, Charles Henry, a minor at the time.  Charles's brother, John, acted as fiduciary of 
the property on behalf of his minor nephew.  Notes in the archives at Drayton Hall suggest that he became more 
active in the house toward the end of the decade. 
        Significantly, Josephine Manigault's letter omits any mention of seeing any residents of Drayton Hall at the 
time of her visit, although she reports at length to her aunt about the health and endeavors of various relatives 
earlier in the letter.  Also significantly, her letter has the distinct tone of one who had never seen the house before, 
despite the fact that she was about 23 years old and a native of Charleston. 
        She attributes the damaged ceiling to "a mistake of Aunt Henrietta's" which she identifies as the division of 
the second floor Great Hall (201) into two smaller "heavily panelled" rooms, "the weight of which has sunk the 
floor and broken the ceiling beneath."  Henrietta Augusta Drayton (1779 - 1861) was allotted the use of two 
rooms at Drayton Hall for the remainder of her unmarried life by the last will and testament of her father, Dr. 
Charles Drayton I, who died in 1822.  Henrietta never married.  Her alterations were probably made after her 
father's death but before 1826 when she left Drayton Hall to care for the children of her recently deceased sister.  
Whether she ever returned thereafter to live at Drayton Hall and install her partitions is currently unknown.  A 
few scars in the panelling of the second floor Great Hall are all that remains of her alterations (See Appendix 9.1.3 
- Josephine Manigault Letter). 

     
35

 The authors cannot prove that the eighteenth century framing structure survived the installation of the 
Federal ceiling or some earlier alteration.  Joists J-14 and J-15 were examined for evidence of the attachment of 
lath and plaster older than that of the current ceiling.  Because no such evidence was found, the authors have 
come to the conclusion that at least J-14 and J-15 are contemporary to the lath and plaster currently in place.  
Because the other joists in the room closely resemble J-14 and J-15 in appearance, workmanship, nail marks, etc., 
it is probable that all were installed at the same time.  Nevertheless, it is possible that some of the present joists 
were installed at an earlier date.  The joists most in question are those near the west wall, far away from whatever 
factors caused the deterioration of the elements replaced by J-14 and J-15.  Exposure of the bottom surfaces of 
one or more of these joists in the course of a future study would lay this question to rest, as would 
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Though the weight of Aunt Henrietta's partitions was certainly of no help, Josephine Manigault's 

assessment of the structural problems at Drayton Hall was probably incomplete.  In defense of 

Aunt Henrietta, the authors observed sufficient evidence to conclude that other mechanisms of 

deterioration were active in this area of the house which probably contributed to the failure of the 

Great Hall ceiling. 

The failed ceiling may have been only one of the more outstanding manifestations of deterioration 

present at the center of the house in the decades before and after the Civil War.  Rot or termite 

damage would account for the loss of the original summer beams beneath the Stair Hall and the 

missing posts that the authors postulate originally existed within the east wall of the Great Hall.36  

The peculiar narrowing of the panelled walls on either side of the doorway between the Great 

Hall and the Stair Hall is suspicious, as are the relatively flimsy structures within them.  The 

pattern of floorboard replacement around this door is also curious and suggestive; it is visible in 

the photographs of the Great Hall taken by Frances Benjamin Johnston, circa 1938, indicating 

that it predates the work done by Charles H. Drayton during the 1950s to repair termite damage 

in the Stair Hall (See Appendix 9.1.1 - Historical Photographs).37  The original plaster surrounding 

the large patched area of the Great Hall ceiling appears to have been damaged by moisture, 

suggesting that water infiltration has been a problem in this area of the building in the past.  The 

patch was also present in the ceiling by the time Johnston's photographs were taken. 

                                                             
dendrochronological examination. 
        The authors discount the notion that the summer beams were abandoned when the decision was made to 
enlarge the dimensions of the Great Hall.  They could conceive of no plausible scenario that would account for 
the presence of the truncated summer beams in the east wall, if they had not functioned at one time as part of the 
structural support of the floor and ceiling.  The truncated summers could not have found their way into the 
structure of the east wall, if the intention of removing the load of the floor and ceiling from the east wall was 
integral to the design changes associated with the enlargement of the Great Hall. 
        The ends of the summers were built into the wall because they once held up the floor and ceiling, but how 
long they did so is as yet unknown.  The fact that the authors were unable to identify any evidence of a structure 
intermediate in time between the original and the present leads them to believe that the original system survived 
until the mid-nineteenth century. 

     
36

 Termites have done considerable damage at Drayton Hall in the twentieth century, and probably did in the 
nineteenth century as well.  Chase and Murphy noted the presence of active termite infestation in much of the 
timber of the first floor at the time of their 1977 historic structure report.   Charles Edwin Chase and Kevin 
Murphy, Drayton Hall, Architectural and Documentary Research Report, revised, 1988, pp. 215-216. 

     
37

 Charles Edwin Chase and Kevin Murphy, Drayton Hall, Architectural and Documentary Research Report, 
revised, 1988, p. 166.   
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The anomalies mentioned above, which demand further study beyond the scope of this report for 

their satisfactory explanation, and the presence of machine-cut nails in the studs on either side of 

the door fit comfortably with the hypothesis that major repairs, including the removal of damaged 

structural elements, were made on the first floor of Drayton Hall as part of a general campaign of 

repairs at the center of the house undertaken before the 1930s, but most likely at either end of 

the period between 1855 and 1885 when other repairs were being made.  The extensive changes 

in the framing of the roof, second floor Great Hall ceiling, and Stair Hall ceiling were also probably 

made sometime during this period. 

The proposition that the summer beams of the Great Hall ceiling were abandoned because their 

supporting structures had failed is rather unsatisfactory.  The most reasonable procedure for 

restoring the ceiling structure in the presence of failure of its supporting members would have 

been to jack up the former followed by replacement of the latter.  There must have been some 

defect in one or both of the summers themselves, whether rot, failure, or another problem, that 

necessitated their replacement.38  Conversely, the decision to replace the summer beam system 

with long joists running the length of the room strongly suggests a perceived need to unload the 

structures of the east wall.39  With the evidence currently available the authors cannot prove the 

temporal association of the ceiling structure replacement and the other alterations made at the 

center of the house.  Nevertheless, the hypothesis that both the ceiling structure and the 

supporting elements below it required replacement at about the same time seems to offer the 

best explanation for the rather unhappy solution that was finally chosen and now supports the 

ceiling of the Great Hall.  

                     
     

38
 Termites can fairly well be excluded as the agents of destruction in this instance; the truncated summer 

beams show no evidence of termite damage. 

     
39

 Whether one or both of the summers required replacement, the substitution of sound timber in the same 
configuration would have been simpler than the installation of the long joists, would have allowed the reuse of 
many of the original joists, and would have resulted in a much sturdier structure than the present one.  Any 
inadequacies in the dimensions of the original summers could have been addressed at this time; timbers of 
sufficient dimensions were still to be had in the southern states during the mid-nineteenth century.  The perceived 
need to unload the structures of the east wall of the Great Hall must have been the chief motivation for the 
substitution of 30' joists running north and south. 
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When the current plaster ceiling was installed, the cornice in the Great Hall was dismantled down 

to the top rail of the panelling.  Whatever floor framing structure, then in place, was dismantled 

and removed.  Nineteen 3" x 10" joists approximately 30' in length were installed running the long 

dimension of the room.  These joists are of Southern Yellow Pine, and all are reciprocally sawn.  

All are similar in appearance and bear similar nail holes, peg holes, checks, and other surface 

markings (See Drawings 3, 4, 5, 6, and 7).40  They appear to be contemporary with one another 

in terms of the dates of their manufacture and installation. 

The ends of the joists were notched so as to rest on a timber plate that probably remained from 

the period of the original construction.  The spaces between the joists, however, were filled with 

added brick and mortar infill laid up on the timber plate, creating new pockets for the joist ends.  

The masonry is irregular and appears to consist of half bricks (See Photographs 23, 25, 26, 27, 

28, and 29).41  Small wooden wedges were driven into the joist pockets along the sides of the 

joists to firmly lock them into position, presumably after the masonry had dried and contracted 

somewhat.   The entire surface of the new masonry was parged with a mortar of clay, lime, and 

quartz sand (See Photographs 28 and 29 and Appendix 9.4 - Mortar Analysis).42 

A complicated pattern of nail holes from the attachment of floorboards marks the upper surfaces 

of the joists (See Photographs 23 and 24).  On inspection the nail holes can readily be classified 

into two general categories:  large, rectangular holes from modern, galvanized, machine-cut nails 

and smaller, rectangular or nearly square, rust-stained holes from several sets of earlier 

machine-cut nails.43 

                     
     

40
 One exception is joist J-14 which differs from its fellows in that it bears an especially large crack visible on 

both sides of the joist, extending nearly the entire length of the joist. 

     
41

 The pockets for the summer beams in the masonry of the west wall have been filled with brick and mortar 
that resembles the infill between the joists, adding some support to the notion that the summers survived until that 
time. 

     
42

 The purpose of the parging mortar is uncertain; it may have been the mason's intent to add stability to the 
roughly constructed, masonry fill.  The parging mortar is yellow in color from the addition of clay; small blebs of 
unmixed clay are visible in cross section when a chunk of the mortar is broken.  It differs markedly from the 
bedding mortar of the new masonry which is white and chalky.  The parging mortar was applied to the wedges 
and packed into the joist pockets around the wedges.  In the process some mortar was splashed onto the sides of 
the joists but not onto the diagonal braces in most locations, suggesting that the latter were inserted after the 
parging mortar had been applied (See Photograph 27). 

     
43

 The authors studied the southeast corner of the second floor Great Hall in detail in an attempt to identify the 
history of flooring in the room. 
        The large, galvanized, cut nails were used to reattach the current nineteenth century floorboards after the 
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The examination of the bottom surfaces of the replacement joists J-14 and J-15 proved to be 

critical to the process of establishing the approximate date of their installation.  The exposure of 

portions of those surfaces demonstrated that the machine-cut nails used to attach the circular 

sawn lath of the current ceiling are the only nails ever to have been driven into the underside of 

these joists.44  No other lath ever hung on these joists, and it is nearly certain that no other plaster 

ever hung on this lath.45  The authors do not believe that Josephine Manigault saw the ceiling that 
                                                             
ceiling stabilization of 1978.  Many are still visible in the joists; their heads were sawn off in order to remove the 
boards for the 1990 colloquium.  The smaller nail holes appear to fall in several very similar groups. 
        One set of nail holes, slightly larger than the others and spaced at irregular intervals, appeared to line up 
across the joists with the single set of nail holes in J-18S, suggesting that the original eighteenth century 
floorboards were reused at least once.  A remnant of one of these nails was withdrawn from J-16; it was a 
machine-cut nail.  Other nail holes tended to cluster in groups at relatively short, regular intervals down the 
length of the joist, resulting from the previous attachment of the current floorboards or others similar to them.  
Yet another group of nail holes was identified that did not appear to fit either of the two patterns just mentioned.  
They may have resulted from the attachment of random width boards other than the original ones or, more likely, 
the original boards laid in a sequence different from that in which they were originally laid. 
        No evidence of the use of wrought nails, either in the form of square nail holes or wrought nail fragments, 
was found in the replacement joists, suggesting a nineteenth century installation date for the joists. 

     
44

 The choice to examine these two joists was influenced by the fact that the plaster and lath behind the cornice 
at the south end of joist space S-15, between joists J-14 and J-15, was damaged before the authors' arrival.  A 
portion of a hole in the lath that had been created by a large rodent is still visible on Photograph 22.  This location 
also coincides with the position at which alterations in the masonry wall associated with changes in the 
dimensions of the room below would have been visible, if they had existed.  No evidence of any such alterations 
were found.  The authors enlarged the hole created by the rats, as visible on Photograph 23; and they were 
subsequently reluctant to create additional sites of invasion into the original fabric. 
        The thesis advanced in this report, that the current joists are contemporary with the present ceiling plaster, 
hangs upon the fact that only one set of lathing nails was ever driven into J-14 and J-15, and the fact that all of the 
long joists resemble one another in details of workmanship, nail holes, dimensions, etc.  Long after the invasive 
investigation had been completed the authors came to consider possible ways in which J-14 and J-15 might not be 
representative of the other joists, for instance, the possibility that these joists were actually later replacements.  In 
retrospect, the choice of joists J-14 and J-15 as the subjects of the lathing nail inspection was not the wisest that 
could have been made.  Coincidentally, the only joist exposed toward the center of the ceiling was also J-14.  
Repairs in the panelling of the north and south walls of the second floor Great Hall suggest that Aunt Henrietta's 
partition may have stood above joist space S-14, just west of joist J-14.  The authors were forced to consider the 
possibility, that if Aunt Henrietta's partition had resulted in damage to only a limited area of the ceiling, repair of 
that damage would probably have required replacement of joists J-13, J-14, and possibly J-15.  The last two are, 
of course, the very joists which were so closely examined. 
        Another vaguely unsettling observation is that the brick infill at the south ends of S-14 and S-15 and at the 
north end of S-15 retains relatively little of its mortar parging, raising the possibility that these areas may have 
been disturbed.  This observation leads to no absolute conclusions, however; other areas of brick infill show some 
degree of flaking and loss of the parging mortar. 
        Although acknowledging the pall of uncertainty that hangs over the thesis that all of the long joists are of the 
same vintage, the authors still believe that this is most likely the case.  If future repairs ever provide the occasion 
to view the bottoms of any of the joists, particularly those toward the west side of the room, they should be 
inspected closely for evidence of multiple campaigns of lathing which would require reconsideration of the 
chronology presented in this report.  X-ray studies of a few other joists would in the interim also be very helpful 
in resolving uncertainty over this question. 

     
45

 The present lath and lathing nails show signs of manufacture that are too late for these materials to have 
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currently hangs in the Great Hall.  Even if this was the ceiling she described, however, the J-14 

and J-15 joists, and in all likelihood all of the other joists, could not have been replaced before 

Lewis Gibbes made his drawings, circa 1845.  The present joists, except for J-18, therefore, do 

not date from the period of construction of Drayton Hall and are not directly associated with the 

decision to alter the dimensions of the Great Hall.   

The sides of the joists are marked by three sets of nail holes from the installation of bridging 

boards.  Pairs of boards were inserted into the spaces between the joists in a criss-cross fashion, 

one board crossing from the bottom of one joist to the top of the next and vice versa.  The ends of 

the boards were nailed to the joists forming a brace in the manner of a St. Andrew's cross (See 

Photograph 31).  Three rows of such braces ran the width of the room across the joists at 

approximately the quarter, half, and three quarters points along the lengths of the joists.46  This 

method of stiffening a floor structure became ever more typical in the mid-nineteenth century with 

the development and spread of balloon framing technology.  Only one of these bridging boards is 

still in place, but it is not typical.  Rather, it reflects the anomalous situation that occurred at the 

west wall of the room, where the bridging boards were butted up against the masonry and nailed 

to the top edges of J-1 and J-2, to stabilize them.  This lone remaining board is nailed to the top 

edge of J-1 and pushes the joist away from the masonry wall (See Drawing 3).  Two bridging 

boards which were considerably longer than all the rest were used to brace the top of J-2 away 

from the masonry wall.  The lath of the current ceiling was nailed to those two bridging boards.  

The fact that this lath, which is contemporary with the replacement joists, stopped at the two long 

bridging boards and was nailed onto them with lathing nails which still can be seen in the ends of 

some of the lath, proves that the bridging boards, so typical of floor construction techniques after 

the mid-nineteenth century, were part of the framing system of the replacement floor when it was 

first installed and not a later addition (See Photograph 32).47 

                                                             
supported the Federal ceiling.  Photos that record the condition of the upper surfaces of the lath immediately 
before the stabilization of 1978 show no apparent damage or repair of the lath to suggest that earlier plaster was 
removed before the current plaster was applied.  A narrow zone of lath at the south and west perimeters of the 
room that was never covered during the treatments of 1978 similarly shows no sign of damage or repair.  There 
are no visible plaster fragments from an earlier ceiling remaining on this lath.  This is not at all characteristic of 
other rooms in the house that have had new ceilings applied to older joists.  The cornice cavities of all the rooms 
on the second floor are open for inspection from the attic above.  When the ceilings were repaired, new material, 
whether plaster or beaded, tongue and groove boards, was installed only to a point behind the edges of the 
cornices where the border of old and new would not be seen.  The plasterers saw no need to remove all earlier 
material out to the edges of the rooms.  In every room on the second floor, lath, nails, and plaster from earlier 
ceilings (two or more in some cases) remain attached to the joists behind the cornices. 

     
46

 Many of these bridging boards were still in place before the stabilization treatments of 1978 as indicated in a 
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At some point after the bridging had been installed but before the ceiling was plastered, 

supplemental supports were added to the structural frame in the form of twenty large diagonal 

timber braces which were inserted into some of the spaces between the joists (See Drawings 3, 

4, 5, 6, and 7 and Photograph 15).  The typical brace extends from the end of a joist at its lower 

edge to a point about 10' away from the wall at the top edge of the adjacent joist.  The braces, 

made of Southern Yellow Pine, are of a notably lighter color than the joists and are circular sawn. 

 They were probably inserted from below before the lath had been installed.  The large machine-

cut nails used to attach the braces to the joists appear in a few locations to have been driven into 

the wood on an upward diagonal path that would have been difficult if not impossible to achieve 

had the lath and plaster been in place.  In several locations the plaster keys that extend up 

through the spaces in the lath clearly conform to the contours of the surfaces of the braces, 

suggesting the latter had already been in place before the plaster was applied to the lath (See 

Photograph 27).  The authors sought an instance in which a piece of lath was attached to a brace 

with a lathing nail, but no such instance was found.  The insertion of the braces required the 

removal of several of the crossed bridging boards, probably not long after their installation.  

Fragments of the nails used to attach these bridging boards remain embedded in the joists, 

indicating that these bridging boards had actually been installed and subsequently removed.  The 

four braces near the hearth are unlike the others, being only about two thirds their length.  

Because of the angle at which they passed over the bridging boards, some of the bridging boards 

near the hearth did not need to be removed; rather, it was possible to cut shallow notches into 

the bottom surfaces of the braces to allow them to pass over the bridging boards (See 

                                                             
memo to the workers from Jack Waite, asking that no further bridging boards be removed.  The letter is among 
the collections at Drayton Hall. The work obviously had already commenced; and apparently the removal of all 
but one of the boards had already been completed before the memo was received; only one bridging board 
remains in its original position.  Unfortunately no photos are known that show the boards in place; but many, if 
not all, of the surviving bridging boards were retained by the staff at Drayton Hall for future study. 
        A few of them are reused eighteenth century floorboards that were trimmed on their bottom surfaces for 
levelling and splined in a manner (small interrupted cross-splines at regular intervals) identical to that employed 
on the flooring of the Great Hall and "Ionic" Drawing Room, the most prominent rooms in the house.  We might 
expect that the second floor Great Hall had also been floored in this manner.  The flooring reused as bridging may 
not have come from the second floor Great Hall, however, especially if the original boards were reused on the 
replacement joists.  It may have come from the damaged areas in the floors of the Stair Hall and Great Hall, 
which the authors suspect were repaired around the same time. 

     
47

 The present laths of the Great Hall ceiling stop short of the masonry surface of the west wall in two places 
(See Drawing 3), indicating the original positions of two large bridging boards, each of which extended in a 
diagonal fashion from the top edge of joist J-2 down behind the cornice, passing under the bottom edge of J-1, 
toward a shallow shelf notched into the brickwork to receive the end of the board.  The authors identified these 
two bridging boards among their shorter fellows and positively matched them to their original locations by 
comparison of the existing lath with the plaster, lath, and lathing nail marks present on the ends of the boards (See 
Photograph 32). 
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Photograph 33). 

Observations of the manner in which the braces interact with the parging mortar are problematic. 

 In several locations splashes of the parging mortar appear to pass onto the joist surfaces 

beneath the ends of the braces as though the latter had been installed after the parging mortar 

had been applied (See Photographs 26 and 27).  In a few other locations the parging mortar 

appears to splash onto the brace ends as well.  In yet two other locations the ends of the braces 

appear to indent the parging mortar as though the surface of the freshly applied mortar had been 

disturbed by the installation of the braces.  This latter observation and the lack of regularity in the 

interfaces between joists, braces, and parging in other locations suggest that the braces may 

have been going in as the mortar was going on. 

The braces were probably intended to add rigidity to the joists; unfortunately their ability to stiffen 

the floor is negligible.48  The braces appear to have been an afterthought and not part of the 

original design because their insertion required the removal of several of the bridging boards, 

which clearly were part of that original conception.  It seems likely that the floor was a 

disappointment in terms of its excessive flexibility from the moment the floorboards went on and 

required immediate alterations in an attempt to stiffen it before the plaster had even been applied 

to the ceiling below.49 

                     
     

48
 Although the braces act most effectively to counter deflections of the joists along the horizontal plane due to 

warping, their length and vertical angulation suggests that the braces were mainly intended to stiffen the joists 
against vertical deflections.  The attempt to stiffen the floor frame with these braces appears to have been 
empirically based and doomed to failure.  In order to remain concealed within the floor space the braces had to be 
set at too shallow an angle to be of any significant mechanical advantage against load-induced, vertical 
deflections of the joists. 

     
49

 Some degree of spring in the surface of a floor intended for dancing could have potentially been viewed as a 
desirable quality.  The fact that the diagonal braces appear not to have been part of the original design and yet 
appear to have been installed almost immediately after the floor was constructed suggests immediate 
dissatisfaction with the flexibility of the floor and fairly dismisses the possibility that springiness of the joists was 
an intentional design feature. 
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After the joists and bridging and probably the braces were in place the lath was applied.  The 

lathing material is circular sawn, Southern Yellow Pine (See Appendix 9.5 - Wood Analysis).  It is 

attached to the joists with small machine-cut nails (See Appendix 9.7 - Nail Typology).  The lath 

extends to the perimeter of the room on all sides.  It is attached to the sides of the J-18 joists by 

the use of a nailer (See Photograph 21).  Two layers of rough plaster were applied to the plaster 

lath. The two layers are identical in composition and in most specimens are not readily 

distinguishable from one another; only on the cross-section of several specimens is the interface 

between the two layers visible.50   The two rough layers are about equal in thickness and together 

generally measure 1/4" to 3/8" in the samples studied.  They are pale gray in color and contain 

hair and clay.  The binder is rich in lime, with gypsum present as well, probably added to improve 

the set.  The aggregate is primarily quartz sand (See Appendix 9.4 - Mortar Analysis).  To the 

rough coats was applied a layer of finish plaster, on average 1/16" to 3/32" in thickness.  It is 

white, and its composition is greater than 90% lime (CaCO3) by weight.  A small amount of 

gypsum is also present, as well as a very small amount of fine white sand. 

                     
     

50
 An exception is the specimen taken from the location where the finish plaster is delaminating from the 

ceiling (Mortar sample M-7).  In this location the deeper of the two rough coats is very friable, disintegrating with 
the slightest manipulation.  The unsound condition of the deep layer in this one location and the associated 
delamination of the finish layer are probably related to the same cause, possibly a very old one.  This patch of 
plaster stands in front of the west door to the Portico; it is possible that the plaster in this location dried too 
rapidly because of air circulation in this area, which could have compromised the cure of the deepest layer and 
the bond of the finish coat. 
        It must be added that the greatest degree of corrosion of nails and nail fragments remaining in the joists as 
well as pitting of the plaster surface occurs in a zone extending across the middle of the second floor Great Hall 
from the door to the Stair Hall to that of the Portico.  Whether this pattern suggests windblown rain entering at 
the Portico door, or leakage through a faulty roof from above, or some other cause, may never be known.  
Moisture infiltration could as easily account for the plaster delamination near the west door of the Great Hall as 
too rapid drying of the plaster. 
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After the finish coat had dried, cast ornaments in the shapes of leaves, vines, flowers, and stars 

were applied to form an elliptical central medallion.  The perimeter is bordered by a line of stars 

and punctuated by circular medallions containing dogwood and sunflower ornaments (See 

Photographs 4, 5, 7, 8, and 9).  The cast ornaments are composed of gypsum plaster and were 

attached to the ceiling with a daub of lime/gypsum plaster after shallow holes (scored lines for the 

larger ornaments) were cut into the surface of the ceiling to allow for keying  (See Photograph 9). 

 Specimens of the ornaments and finish plaster show at least two layers of a whiting-based paint 

("whitewash"); the date of application of those layers is unknown (See Appendix 9.4 - Mortar 

Analysis).  After the finish plaster had been applied, a rough, grayish mortar was coarsely 

trowelled into the angle formed between the surface of the plaster ceiling and the north, west, 

and south masonry walls.  It is similar in character to the parging mortar and may have been 

intended to block the passage of rodents along the masonry wall past the plane of the ceiling.  

Examination of the cornice cavity on the east wall of the room revealed that the finish plaster 

surface is flush with the bottom surfaces of the J-18 joists. 

After the above work had been accomplished the cornice was reassembled.  New internal 

brackets for the support of the cornice were fashioned from circular sawn boards and attached to 

the panelling nailers with machine-cut nails.  No evidence of the original means of supporting the 

cornice was observed in the limited portions of the cornice that were opened for inspection.  As 

has previously been discussed, a 3" gap remained between the surface of the new ceiling and 

the top of the original cornice.  Two additional layers of plaster, one rough and one finish, were 

applied and feathered out onto to the surface of the new ceiling in a narrow band around the 

perimeter of the room to level this area of the ceiling (See Photograph 6).  Sections of new fascia 

board with a beaded lower edge was then nailed in place, closing the cornice.  Finally a small 

cove molding of lime/gypsum plaster was run around the edge of the ceiling against the fascia 

board (See Drawing 8, Detail D).  The earliest paint layer on the fascia board is a buff color 

matching the original color of the woodwork, suggesting that the alterations to the ceiling were 

undertaken before the blue grey repainting.51  

                     
     

51
 Graffiti dated July 1874 have been found on the surface of the buff paint layer on the overmantle in the 

Great Hall, indicating that the rooms had not yet been painted the blue color by that date.  It is documented that 
Drayton Hall was in a poor state of repair after the end of the Civil War until repairs were made in the mid-1880s, 
when the blue paint is believed to have been added.  The repainting may as much reflect the desire for fashion as 
the need to cover the graffiti and other surface damage that the painted finishes throughout the house probably 
incurred in the years following the war.  The rear surface of the door to the Stair Hall closet is covered with 
graffiti, for instance.  For obvious reasons it is highly unlikely that the ceiling and supporting structure would 
have been undertaken in the period after the war but before the 1880s repairs, associated with the blue paint color, 
had commenced.  The fact that the beaded fascia board was painted a buff color indicates that it was installed at a 
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In their historic structure report of 1977 the authors, Charles Edwin Chase and Kevin Murphy, 

relate, that in June 1976 Mrs. Charles Drayton recalled a letter that referred to a circa 1860 date 

for replacement of the Great Hall ceiling; but they were careful to note that no member of the 

research team had actually seen the document.52  Mrs. Drayton's recollection may have referred 

to Josephine Manigault's letter of 1855, although it is somewhat troubling that the letter does not 

actually refer to the replacement of any ceiling.  At the time of the writing of this report it has not 

been possible to ascertain the existence of this letter.53 

5.4 RECENT INTERVENTIONS, 1977 - PRESENT 

After the ceiling was installed, the framing structure of the Great Hall ceiling probably remained 

undisturbed until the 1970s, with the exception of repairs or replacements of the floorboards 

which may have occurred from time to time.  After the National Trust acquired the property in 

1974, a period of intense evaluation of the condition of the house was begun.  Areas of 

deterioration throughout the building were identified; various elements of Drayton Hall were 

repaired or stabilized as needed over a period of several years. 

The desire to open the house to visitation necessitated an evaluation of the live load capacities of 

the various structural assemblies throughout the house.  Robert A. Schoolbred, Inc., Consulting 

Engineers, of Charleston performed a structural analysis of the building and submitted their 

report in March 1977.  Several instances of structural deficiency were identified, among them the 

framing structure of the Great Hall ceiling.  The distance spanned by the joists was found to be 

excessive for their dimensions; the report cited a live load capacity of only 14.2 psf for the floor, 

inadequate by modern standards to safely support the load of large groups of visitors.  The report 

further observed that the large span-to-depth ratios of the joists had resulted in excessive 

deflections of the floor in the second floor Great Hall. 

                                                             
time when the buff paint represented a viable surface finish.  That the buff paint was defaced after the war only to 
be covered by the blue layers strongly suggests that the ceiling was replaced before the end of the war.  The 
uncertainties of wartime make it highly probable that the replacement of the joists and ceiling was undertaken 
before the onset or very early in the course of the war. 

     
52

 Charles Edwin Chase and Kevin Murphy, Drayton Hall, Architectural and Documentary Research Report, 
revised, 1988, p. 144. 

     
53

 Telephone communication with Megget Lavin, Curator of Education and Research, Drayton Hall, August 
1991. 
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The stability of the plaster ceilings in Drayton Hall was also a matter of concern during this 

period.  A study of the ceilings, separate from the general structural analysis mentioned above, 

was initiated in the spring of 1977.  Jack Waite of The Preservation Design Group, Albany, N. Y. 

performed an inspection of the ceilings on May 2, 1977.  Waite found the ceiling of the Great Hall 

to be in serious condition, particularly with respect to the bond between the plaster and the wood 

lath, which he felt had failed extensively.54  He recommended that the second floor of Drayton 

Hall be closed to visitor traffic until the ceiling of the Great Hall could be stabilized, and he 

outlined a series of measures to be undertaken for the reattachment of the ceiling.   

Among his recommendations Waite advised the Trust to "correct structural deficiencies of the 

floor framing system."  A system of strengthening the floor joists was devised by Robert A. 

Schoolbred, Inc., that specified the bolting of steel angles to the sides of the joists to increase 

their load bearing capacity.  The drawings are dated November 17, 1977.  The scheme they 

illustrate is essentially the one that was executed, although it differs from the one installed in a 

few details.  The plan was designed to address the deficiencies in the load bearing capacity of 

the floor structure as they were identified in Schoolbred's original structural report of March 1977. 

Waite specified a system of shoring to support the plaster of the Great Hall ceiling in anticipation 

of stabilization treatments in a letter of December 30, 1977, to Nathaniel Neblett, historical 

architect for the National Trust.  Neblett approved the drawings for installation with his stamp 

dated January 5, 1978.  In a letter of January 9, Waite outlined a sequence for the stabilization 

procedures and included instructions for the shoring of the plaster of the stair soffit and "Ionic" 

Drawing Room ceilings.  

                     
     

54
 Waite referred to the findings of the Schoolbred structural analysis in his own report, citing in particular the 

low bearing capacity of only 14.2 psf and the fact that the excessive span-to-depth ratio of the joists had resulted 
in severe deflections of the joists.  Waite was the first person, at least in a written document, to make the 
connection between the excessive deflections of the joists and the deterioration of the plaster in the ceiling of the 
Great Hall when he wrote, "The large span-to-depth ratio of the joists has resulted in structural deflections which 
have affected the plaster ceiling."  He found the finished surface of the ceiling to be stable and in relatively good 
condition; but he observed that the keying of the plaster had sheared off in many locations, probably as a 
consequence of the excessive deflections of the floor framing.  He wrote, "There are many indications in the form 
of straight cracks running north-south that the keying has failed and that the plaster ceiling is falling away from 
its lath.  Large sections of the ceiling near the medallion and the existing patch, as well as near the mantel end of 
the room, have been loosened and may fall at any time." 
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A letter of February 8 to Neblett from Waite prescribed the following sequence of procedures:  

removal of floorboards; removal of damaged plaster and damaged keying; cleaning of debris 

from joists and lath; application of latex bonding agent to joists, lath, and plaster; insertion of U-

shaped channels of galvanized steel wire mesh into joist spaces; attachment of suspension wires 

to mesh; a continuous pour of plaster of Paris in each bay to a depth of 3/4" to 1"; installation of 

steel angles to the sides of the joists as specified in the engineer's drawings, the bolts used to 

attach them also fastening the mesh to the sides of the joists; installation of aluminum angles 

across each joist space to rest on the lower steel angles; attachment of the suspension wires to 

the aluminum angles; and replacement of the flooring. 

A letter of the same date to Alan Keiser of the National Trust Workshop suggests that the work 

was already under way.  It specifies that no additional bridging boards be removed; either they 

had already been removed or interfered with the installation of the steel and could not be 

retained.  The letter also specifies that none of the diagonal braces be removed, the retention of 

which necessitated one of the departures from the Schoolbred drawings.  In several instances 

the steel angles were interrupted short of their specified length at the points where they met the 

diagonal braces (See Drawings 3, 4, 5, 6, 7, and 8).  Waite also directed that no additional 

masonry around the hearth be disassembled and gave instructions for the restoration of the 

portion that had already been removed. 

The floor of the second floor Great Hall was opened to visitor traffic once the reattachment of the 

plaster below was achieved, but small fragments of plaster that appeared from time to time on the 

floor of the Great Hall and the impression held in some quarters that the cracking of the plaster 

appeared to be getting gradually worse over time led to new concerns over the safety of the 

ceiling.  A colloquium of experts, organized by Frank E. Sanchis III, Director of Properties of the 

National Trust for Historic Preservation, was convened from April 27 - 29, 1990, at Drayton Hall 

for the purpose of studying the ceiling and its supporting structure.  The floorboards in the second 

floor Great Hall were again removed for this occasion.  The assembled experts were unanimous 

in their recommendation that a thorough conditions survey, documenting all existing conditions, 

was the absolute prerequisite of any program of monitoring to be set in place.55  No systematic 

conditions survey of the ceiling and floor structure had been performed up until that time, and the 

reader may consider the present report as the baseline study recommended by the Colloquium.  

The Trust intends to use this study as the basis of comparison for future surveys and monitoring. 

                     
     

55
 Ceiling Colloquium - Drayton Hall, Videotapes 1-3, recorded by John Kidder, 4/27/90 - 4/29/90.  
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The participants of the Colloquium were also in agreement that visitor traffic with its attendant 

vibration and deflection of the supporting structure needed to be isolated from the system, if the 

monitoring of other potential mechanisms of deterioration of the ceiling such as moisture and 

temperature variation were to be of any value.  Partially in answer to this need but also out of a 

desire to protect the ceiling from any further visitor-related damage, the National Trust contracted 

for the installation of a technologically advanced fiberglass walkway-bridge designed by G. Eric 

Johansen, P.E., and fabricated by his firm, E.T. Techtonics, Inc.  The bridge was installed in the 

second floor Great Hall on October 16, 1990, in time for the anticipated crowds of visitors at 

Drayton Hall attending the annual meeting of the National Trust held in Charleston, S.C. that 

same week.  The bridge extends from the threshold of the Stair Hall to the threshold of the 

Portico, completely relieving the joists of the load of visitor traffic, and is scheduled to remain in 

place for a period of at least two years, while the ceiling is studied and future courses of action 

are determined. 
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6.0 SURVEY OF EXISTING CONDITIONS 

6.1 PLASTER CEILING CONDITIONS SURVEY 

A major component of this study was a survey of the ceiling plaster of the Great Hall undertaken 

during July and August 1991, with the goal of thoroughly documenting its current condition.  The 

present survey is intended to serve both as a baseline for future monitoring and as a guide to 

long- and short-term interventions which may become necessary for conservation of the existing 

fabric of the ceiling. 

Proximity to the ceiling surface for examination and sampling was achieved through the use of a 

ladder and a portable scaffold.  The ceiling was examined rigorously through visual inspection, 

palpation to detect instability of the attachment of plaster ornaments and to identify loose 

elements in danger of falling, and percussion with an acrylic mallet to sonically identify voids 

within the plaster and areas of detachment from the underlying substrate.  Areas of loose flat 

plaster were documented.  Loose ornamental elements were photographed; and those in danger 

of falling were removed intact from the ceiling, labelled for identification, and placed in storage on 

site at Drayton Hall for safe-keeping and eventual reattachment. 

In addition, three sites of pre-existing damage of the flat plaster were identified, from which 

samples of sufficient size for laboratory analysis could be taken without disruption of healthier 

sections of the ceiling (See Drawing 1).56  Specimen removal also provided the opportunity for a 

limited inspection of the condition of the lath and lathing nails in these three locations.  

Observations made during the survey were compared with the relatively few historical 

photographs of the Great Hall ceiling available to the survey team.  Most helpful in this respect 

were the photos taken circa 1938 by Frances Benjamin Johnston.57 

                     
     

56
 Exploration Zone No. 1 was made in the ceiling at a location under the hearth of the second floor Great Hall 

where the stabilization treatments of 1978 appear not to have penetrated.  A 2" x 6" full-thickness fragment of 
plaster was completely detached from the surrounding plaster, nearly completely detached from the lath substrate, 
and in danger of falling from the ceiling (See Photograph 10).  This section of plaster was removed and taken to 
the laboratory for analysis.  The removal of this section of plaster allowed the serious degree of detachment of the 
surrounding plaster from its lath to be directly assessed. 
       Exploration Zone No. 2 was made at the edge of the large patched area before the door to the Stair Hall (See 
Photograph 11).  This location was chosen because a confluence of several plaster cracks was present here, at a 
point at the edge of the patched area suspected to be beneath a joist.  Not only did this exploration zone provide 
another sample of the ceiling that could be studied in cross-section, but it also provided the authors an 
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The following conditions were identified in the course of the survey:  cracking, detachment, 

patching, adhesive repair, pitting, staining, missing ornaments, and plaster loss.  An 

illustrated glossary provided in this chapter defines these terms and provides a representative 

photographic depiction of each condition as it is found in the ceiling of the Great Hall.  A symbol 

was assigned to each condition and is displayed in the glossary; these symbols were used to 

map the extent of each of the various conditions onto photographic depictions of the Great Hall 

ceiling. 

The National Trust for Historic Preservation supplied the survey team with a rectified 

photomontage of the ceiling prepared in May 1991 by Gordon Schenck, an architectural 

photographer from Charlotte, N.C.  Reproductions of the photomontage were prepared, and the 

distributions of the various conditions were mapped in geographic fashion directly onto them.  

Ultimately this data was transferred onto translucent mylar reproductions of the same 

photomontage, employing the symbols assigned to each of the conditions and depicted in the 

Illustrated Glossary of Conditions in this chapter.  The use of mylar afforded the opportunity to 

overlay the conditions maps directly onto one another and onto plans of the structural system for 

comparison, correlation, and possible elucidation of mechanisms of deterioration. 

Although definitive statements regarding the etiology of the various types of deterioration 

observed in the course of this study must be deferred at least until the period of monitoring 

intended to follow has been completed, several general correlative observations can be made on 

the basis of the conditions survey: 

 

1.  Multiple, generally large cracks, readily distinguished from other cracks in the ceiling, 

                                                             
opportunity to make multiple other observations including the degree to which individual cracks visible on the 
plaster surface penetrated the thickness of the plaster (all cracks inspected in cross-section penetrated the full 
thickness of the plaster), clues to the nature of the deterioration process that required the repairs in the patched 
area (probably moisture damage), the nature of the interface between the plaster patch and the original ceiling, 
and lath nailing patterns at a location away from the edge of the ceiling.  The association of a longitudinal crack, 
similar to several others visible in the ceiling, with a joist at this location was confirmed. 
       Exploration Zone No. 3 was located at the western edge of the central medallion in an area of the ceiling 
where the finish plaster was separating from the rough plaster layers beneath it (See Photograph 8).  In addition 
to the desire to add statistical validity to the conclusions being drawn from observations made at the other 
exploration zones, the authors felt it necessary to sample this area in the hope of identifying possible causes of the 
delamination of the finish plaster which appeared to be present at no other location. 

     
57

 Samuel Gaillard Stoney, Plantations of the Carolina Low Country, Dover Publications, Inc., N.Y., in 
association with The Carolina Art Association, Charleston, S.C., originally published 1938, 1989 edition, p. 89.  
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run parallel to the long axis of the room.  These cracks are closely associated with 
the joists located above them.  Their slightly meandering quality suggests that they 
are not consistently below the centers of the joists but also may occur to either side 
of a joist at a given location. 

 
2.  The condition of detachment as determined by percussion is invariably associated 

with some degree of cracking; although there is no consistent association with 
cracks of any particular size, detachment occurring in association with small as well 
as large cracks. 

 
3.  Pitting, loose and missing ornaments, and patching all tend to occur in a zone 

approximately 5' wide which crosses the short dimension of the room at its midpoint. 
 This zone is suspected to have been subject to previous moisture infiltration.  The 
repaired area of the ceiling near the door to the Stair Hall suggests the site of the 
most severe damage. 

 
4.  Loose ornaments tend also to be associated with cracks in the flat plaster which 

appear to pass under or around them. 
 
5.  Staining of the plaster surface is generally present in linear patches oriented parallel 

to the long dimension of the room, suggesting some correlation with the positions of 
the joists. 

 
6.  The stabilization treatments of 1978 appear not to have penetrated the area of the 

ceiling beneath the hearth of the second floor Great Hall.  Significant detachment of 
the plaster from its lath substrate remains in this location. 

 
7.  Previous attempts at reattachment of missing ornaments with unidentified adhesives 

have subsequently failed in several locations. 
 

Of the conditions documented in this survey, detachment and cracking appear to be most directly 

related to deterioration processes that pose the most significant risks to the preservation of the 

ceiling plaster.  Areas of detachment obviously present the potential for loss of sections of plaster 

through falling.  Cracking is a condition clearly associated at least in part with the structural 

inadequacies of the framing structure above.  The cracking present in the ceiling plaster of the 

Great Hall was the only condition identified in this survey which showed significant variation in 

degree of severity from crack to crack.  For that reason a system of classification of the severity 

of cracking based on visual criteria was devised by the authors for this survey. 
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Many cracks were identified by direct inspection of the ceiling that were not clearly recognizable 

on the rectified photomontage.  The path, planar displacement (width), and vertical displacement 

(vertical shift of the plaster surface on either side of the crack) of every visible crack was 

recorded on a reproduction of the rectified photomontage.  The authors noted early in the course 

of the documentation that the cracks could conveniently be grouped into three general categories 

based on visual prominence.  An observer standing on the floor of the Great Hall and looking up 

at the ceiling above can readily identify a group of large, shadow-casting cracks, which through 

planar and/or vertical displacement appear very prominent.  At the opposite extreme is a group of 

cracks which show so little displacement that they are either barely visible or appear only as very 

fine lines.58  An intermediate group of cracks can be identified that show displacements sufficient 

to cast shadows and appear as black lines; yet the smaller separations of this group of cracks 

caused them to appear less prominent than those in the large crack group. 

In most cases there was little difficulty in classifying any given crack into one group or another on 

the basis of its visual prominence.  Although all vertical displacements of 1/32" or greater were 

measured and recorded on the map of plaster cracking, rigorous measurement of the vertical and 

planar displacements of every crack at regular intervals along its entire length was not possible 

within the time allotted to this study.  Since future assessments of the cracking in the ceiling will 

most likely and most readily be performed on the basis of visual criteria, the tripartite 

classification of the cracks, employing three different line weights, seemed logical for the graphic 

representation of the cracks on the photomontage of the ceiling.59 

                     
     

58
 Some cracks could only be seen by an observer very close to the ceiling and under ideal lighting conditions 

of raking light in the appropriate orientation.  The detection of many cracks in this group is complicated by at 
least two whitewash-like finish coatings on the plaster, which in some locations appear to have been applied over 
pre-existing cracks.  The dates of the whitewash-like finishes are unknown. 

     
59

 The authors were able to demonstrate a consistent correlation between the subjective classification of cracks 
into three groups and the objectively measurable quantities of crack width (planar displacement) and degree of 
shift of the plaster surfaces on either side of the cracks (vertical displacement).  Numerous spot measurements 
were taken in an attempt to define the limits of vertical and planar displacement associated with the three families 
of cracks.  Those limits are as follows: 
       Small cracks showed 1/64" or less in planar displacement and no vertical displacement.  In this class were 
numerous hairline cracks, some of which showed virtually no separation whatsoever and were visible only on 
very close inspection under ideal lighting conditions, i.e. raking light. 
       Medium cracks showed greater than 1/64" but 1/32" or less of planar displacement and 1/32" or less of 
vertical displacement. 
       Large cracks consistently showed greater than 1/32" of planar and/or vertical displacement which conferred 
upon these cracks their visually prominent character. 
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No special significance should be assigned to the fact that the cracks seem to fall so readily into 

three groups.60  For instance, there does not appear to be any fundamental difference in the 

nature of the cracking between the three groups.  At those few, limited locations of the ceiling that 

could actually be viewed in cross-section, all of the cracks, large and small, extended through the 

entire thickness of the rough and finish layers.  Although in actuality the cracks appear to fall on a 

continuum with respect to their degree of combined vertical and planar displacement, the 

discrimination of individual cracks into one group or another was reasonably consistent among 

the authors and corellated well with actual measurements of displacement.  The classification of 

the condition of "cracking" into three groups based on subjective visual criteria is simply proposed 

as a useful means of periodically assessing the progression of cracking in the Great Hall ceiling 

in the future. 

                     
     

60
 This should not be confused with the fact that there is an observable association between many of the largest 

cracks and the orientation of the joists above them. 
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7.0 CONCLUSIONS AND RECOMMENDATIONS 

7.1 CONCLUSIONS 

The data gathered in the course of this study, presented in detail in the foregoing chapters and in 

the appendices that follow, compose the wellspring from which numerous conclusions have been 

drawn. 

The proper conservatorial approach to any object is as much grounded in the understanding of 

the object's history as it is in a thorough comprehension of its current condition.  The desire to 

understand both the past and present of the Great Hall ceiling informs every aspect of this study. 

Briefly, on the subject of the history of the Great Hall ceiling:  It is probable that the current ceiling 

is the third to have been installed in the Great Hall since Drayton Hall was constructed.  It is also 

likely that the original structural system survived until the period of installation of the current 

ceiling circa 1860.  Each ceiling that has hung in the Great Hall has suffered some sort of 

deficiency in its own structure that has chronically compromised the plaster applied to it, 

necessitating repair and replacement.  While deficiencies in the members which supported the 

ceiling structure may have at one time or another contributed to the ceiling's deterioration, it is 

simplistic and misleading to point solely to the alteration of the dimensions of the room from those 

originally intended as the impetus behind the installation of the framing currently in place and the 

cause of the loss of earlier ceilings.  The reader is directed to Chapter 5, Construction History, for 

a more thorough discussion of these issues. 

The woes of the current ceiling are anything but anomalous in the context of its history.  In fact, 

plaster cracking and deterioration are very much the tradition of the Great Hall ceiling.  However 

sublime the contemplation of that irony may be, it naturally should not deter future efforts 

designed to arrest the deterioration of the ceiling.  In this spirit much work has already been done 

on the Great Hall ceiling in recent years. 
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The present era of the Great Hall ceiling began in 1974, with the acquisition of Drayton Hall by 

the National Trust for Historic Preservation.  Attendant with the acquisition, a whole new set of 

demands were placed on Drayton Hall, some to be borne literally by the timbers in the floor of the 

second floor Great Hall.  In recognition of the increased stresses on the structure of Drayton Hall 

posed by the weight of visitor traffic, an overall assessment of the load bearing capacity of the 

various elements of the house was undertaken by Robert A. Schoolbred, Inc., Structural 

Engineers, in early 1977; their report having been submitted in March of that year.  Not 

surprisingly, the load bearing capacities of the 30' joists supporting the floor of the second floor 

Great Hall (201) were found to be inadequate, and measures were proposed to strengthen the 

joists by bolting steel angles to their sides.  Theoretical calculations indicate that the installation 

of the steel did accomplish the goal of bringing the load bearing capacity of those timbers up to a 

sufficient level to ensure the safety of visitors walking on the floor above, despite the several 

ways in which the success of the strengthening system was compromised in the actual 

installation by departures from the original design.  Among the necessary departures from the 

ideal installation was the interruption of several of the angles at points where they were 

obstructed by the diagonal timber braces.  The angles were also not installed in an ideal manner, 

at the same distance from the top of the joist along the length of the angle.  The pronounced 

downward deflection toward the centers of the joists caused the relatively straight steel elements 

to be mounted closer to the top of each joist at the center of its span and further down the side of 

the joist toward either end.  This configuration reduces the theoretical load bearing capacity 

somewhat.  5/8" bolts were also employed although the holes drilled in the joists and angles 

measure approximately 3/4", reducing the stiffening capacity of the system somewhat.61 

What the addition of the steel did not achieve was a reduction in the deflection of the joists and 

an alteration of their vibratory characteristics sufficient to arrest progressive cracking and 

deterioration of the plaster surfaces suspended from them.  It must be repeated that joist 

deflection and vibration were not the problems addressed in the Schoolbred calculations but 

rather the ability of the joists to carry loads without failing.  The preservation and conservation of 

ceiling plaster was neither the focus nor the mandate of that study. 

                     
     

61
G. Eric Johansen, P.E., and Frederic Roll, Ph. D., August, 1991. 
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On the other hand, a roughly contemporaneous study was under way that was aimed at the 

conservation of the plaster ceilings at Drayton Hall.  The author of that study, Jack Waite of the 

Preservation Design Group, felt that the ceiling was in danger of falling due to extensive 

detachment of the plaster from its lath.  He prescribed a system of stabilization and reattachment 

similar to measures traditionally in use for several decades in Great Britain.62  The treatment that 

was executed consisted of the application of a liquid bonding agent to the lath and broken keys of 

the ceiling from its back side.  Wire mesh was laid in the spaces between the joists and attached 

to the sides of the joists.  Plaster of Paris was then poured into the joist spaces with the goal of 

binding lath, plaster, and wire mesh into a single structure, in the process also filling areas of 

detachment where the plaster had separated from the lath.  The steel angles proposed by 

Schoolbred's report were installed at the time of these treatments, the bolts used to attach them 

also providing the final attachment of the wire mesh to the joists. 

With respect to the goal of remedying the perilous connection remaining between the plaster and 

the lath, these treatments were successful.  The authors had the opportunity to inspect the 

interface of the ceiling plaster and the lath in only three very limited areas (See Drawing 3).  The 

area of the ceiling corresponding to Exploration Zone No. 1 appears not to have been treated 

because it is located beneath the masonry arch of the hearth and therefore was not accessible to 

the treatments performed from above.  Detachment of the plaster from the lath remains in this 

area.  At Exploration Zone No. 2 the authors observed a 1/8" cavity remaining between the 

plaster and the lath.  Surfaces within the cavity had been stained pink, indicating penetration of 

the bonding agent; and, although the cavity had not been completely filled by the pour of plaster 

of Paris, enough of the liquid plaster had entered the cavity to effect a reattachment of the plaster 

to the lath.  Although tapping in this area indicated the presence of other unfilled spaces, most 

likely between the plaster and the lath, the plaster itself felt solid and firmly bound to its substrate, 

suggesting that reattachment had been achieved through "bridging" of the detachment space 

without its complete obliteration.  With the exception of two areas of the ceiling where the plaster 

itself moves slightly on palpation, indicating an inadequate bond between the plaster and lath, 

and excepting the underside of all the joists which remain zones of weakness because the 

poured plaster of Paris presumably made only limited contact with the lath and ceiling plaster in 

these relatively inaccessible locations, the treatment overall appears to have achieved its goal. 

                     
     

62
Verbal communication with John Fidler, English Heritage, October, 1991.  A thoroughly illustrated 

explanation of a stabilization system of this type may be found in John Ashurst, Mortars, Plasters, and Renders in 
Conservation, Ecclesiastical Architects' and Surveyors' Association, London, 1986. 
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Although Waite did recognize in his report that a major mechanism of plaster cracking, shearing 

of the keys, and detachment of the plaster from the lath was the deflections resulting from the 

excessive span to depth ratios of the joists, his study concentrated on the stability of the 

plaster/lath system alone.  His treatments also were not intended to remedy the deflection and 

vibration characteristics of the joists.  Both the Schoolbred and Waite studies and the treatments 

that resulted from them cannot be faulted because they achieved their immediate goals.  It is 

nevertheless to be regretted that the two studies were not better coordinated, for in the 

separation of the two projects an opportunity to address and perhaps remedy the cause of the 

ongoing deterioration of the Great Hall ceiling may have been missed. 

It is also somewhat regrettable that no conditions survey was performed before the installation of 

the steel reinforcement and the stabilization treatments.  In the absence of such a survey it is not 

possible to make any more than the general observations cited above regarding the effectiveness 

of the treatments, particularly whether the treatments have arrested or slowed the processes of 

deterioration that prompted the interventions in the first place.  It is also not possible to comment 

on the degree to which the considerable added weight of the steel may actually have contributed 

to progression of deflection-related cracking.63  Historical photographs of the Great Hall taken 

circa 1938 and 1976 offer only selected views of the ceiling and limited details of the cracking in 

the ceiling plaster.  In general the most visible cracks apparent to an observer in August 1991 are 

also visible on the historical photos, indicating that they are not new. 

7.2 RECOMMENDATIONS  

Many of the proposals for future action are not new; they include suggestions made by 

participants in the Drayton Hall Colloquium of April 1990.  They are presented here in the context 

of the conclusions synthesized during the course of this study.  The options for future action may 

be grouped into three categories based on access to the floor of the second floor Great Hall 

(201).  Questions surrounding the relative necessity or desirability of interpreting areas on the 

second floor of Drayton Hall to visitors go beyond the scope of this report but naturally will weigh 

heavily on the ultimate course of action.  This discussion assumes that the decision ultimately to 

remove the fiberglass bridge that currently spans the floor of the second floor Great Hall still 

applies. 

                     
     

63
The calculations of G. Eric Johansen and Dr. Frederic Roll indicate that the steel angles have increased the 

load bearing capacity of the joists, probably have not reduced the live-load deflections of the joists to a level that 
will not continue to damage the ceiling plaster, and have almost certainly increased the dead-load deflection of 
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Option 1. 
The first option is to close the second floor of Drayton Hall to visitors entirely.  The disadvantage 

of this option, obviously, is that it deprives visitors of the experience of areas such as the Portico 

and the second floor Great Hall.  The advantages of this option include no additional cost, no 

interference with the historic fabric, arrest of the processes of ceiling deterioration related to live-

load deflections of the joists, and the possibility of monitoring non-live-load variables, such as 

seasonal moisture and temperature variations, in isolation as potential causes of deterioration. 

Option 2. 
The second option is to provide limited access to the second floor rooms at Drayton Hall by 

allowing visitors to traverse only a narrow path on the floor of the second floor Great Hall from the 

Stair Hall (109) to Room 208.  The safest manner of providing such a path would be to conceal 

structural reinforcement in the floor in this location.  A fairly straightforward means of doing this 

would be the installation of two steel I-beams running the length of the room in joist spaces S-16 

and S-17.  The beams could be inserted at relatively reasonable cost and with relatively little 

disruption of historic fabric.  The beams would be positioned so as to entirely assume the task of 

supporting the floorboards in this area, preventing future deflection and vibration of the joists by 

relieving them entirely of the responsibility of bearing the load of visitor traffic.  The option of 

allowing limited visitor access to the floor of the second floor Great Hall could also be exercised 

by confining visitor groups to the same narrow path without providing the concealed steel 

"bridge."  This choice would be made with some risk of continuing deterioration in the area of the 

ceiling beneath the full spans of joists J-15, J-16, and J-17.  A conscientious approach to the 

conservation of the ceiling plaster would require very careful monitoring of the ceiling at 

somewhat more frequent intervals than otherwise would be required if this option were elected.  If 

it could be documented that the deterioration continued to progress, particularly in the area of the 

greatest foot traffic, the National Trust might be compelled to either close the second floor of 

Drayton Hall or install a concealed bridge at a later date. 

                                                             
the joists through creep resulting from the additional weight. 
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Option 3. 
The third option would be the most liberal, to allow visitors to traverse the entire floor.  The 

advantage of this option would, of course, be interpretive, giving  visitors the opportunity to 

experience the second floor spaces and the approach to the Portico in the most natural manner.  

The most conservative means of allowing visitors free range on the entire floor would be to install 

structural reinforcement under the entire floor in the manner described above for a concealed 

"bridge" at the edge of the room, in effect creating a new structure to support the floor that would 

be entirely independent of the existing wooden structure.  The authors have many reservations 

concerning such an approach.  Not only would the structure be extremely expensive to install, but 

its installation would probably also be unacceptably invasive and result in the loss of considerable 

historic fabric. 

The less conservative approach to allowing complete visitor access to the second floor would 

omit the installation of the secondary structure.  It should be clear from the foregoing chapters 

that this option would probably result in continuing deterioration of the plaster ceiling in the Great 

Hall including some gradual failure of the reattachment achieved by the stabilization treatments of 

1978.  The actual amount and rate of deterioration that would occur cannot be predicted.  The 

condition of the ceiling would have to be monitored very carefully at regular intervals to document 

that the rate of deterioration falls within "acceptable limits", the cost of future repairs being 

perhaps less than the tangible and intangible benefits to be gained by allowing full access to the 

house.  The authors feel considerable discomfort with this "relative cost" mode of thinking; they 

are convinced that at least some measure of deterioration is likely to continue if the floor is 

reopened in its present condition; and they question whether any amount of deterioration is 

acceptable in the face of other not too painful options that would better ensure the survival of the 

ceiling. 
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One interpretive option for the floor of the second floor Great Hall that has been proposed would 

be to leave all or part of the floorboards off permanently, exposing the present framing structure.  

Many visitors are interested in the technical aspects of historic site conservation, and the 

problems of the Great Hall ceiling provide an opportunity to confront theoretical preservation 

issues in a manner understandable to most visitors.  If, however, the ultimate intention is to 

reinstall the floor in order to interpret the second floor Great Hall more in the manner in which it 

was conceived, the floorboards should be relaid as early in the period of monitoring as possible.  

The rationale behind this assertion is that the data derived from monitoring will have much 

greater value in predicting and addressing future deterioration of the ceiling, if the ceiling and 

structure are monitored in the state in which they are to be preserved, namely with the 

floorboards on, and not in a temporary state of partial disassembly.64 

As funds allow, a more rigorous investigation of the vibrational characteristics of the current 

framing structure should be undertaken.  Participants in the April 1990 Drayton Hall Colloquium 

observed that such an analysis could be performed on a scale model of the Great Hall ceiling 

structure.  In the event that such an analysis were performed on the actual joists themselves, the 

analysis should be performed with the floorboards in place for reasons analogous to those cited 

above regarding monitoring. 

In considering all possible courses of action that may at some point become necessary to 

preserve the ceiling and its structure, the question naturally arises, to what extent might previous 

interventions have unintentionally harmed the ceiling and to what extent should their reversal or 

removal be attempted? 

The wire mesh and plaster of Paris stabilization that was performed in 1978 has already been 

discussed.  While the treatment added considerable weight to the ceiling, the treatment was 

generally successful in meeting its goal of reattachment of the plaster to the lath substrate.  

Considerable areas of residual plaster detachment that do not immediately threaten the safety of 

the ceiling plaster remain.  The zones of detachment may be grouted in the context of more 

extensive conservation treatments of the ceiling plaster that will eventually be required.  There is 

no reason to consider reversal of this treatment at this time; and, indeed, the nature of the 

materials that were used in the treatment renders the treatment essentially irreversible. 

                     
     

64
John Fidler, one of the April 1990 colloquium participants, emphasized this point in a personal 

communication to Frank Matero in October 1991. 
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The question of removal or reversal is somewhat more problematic in the case of the steel 

angles.  As has already been discussed, the angles have successfully brought the load bearing 

capacity of the joists up to sufficient levels to ensure the safety of visitors.  They do not, however, 

stiffen the joists sufficiently to prevent ongoing damage to the plaster of the Great Hall ceiling 

under live load conditions.  Means of getting around the latter problem that do not require 

changes in the current angles have already been discussed.  Judgements regarding the steel 

angles turn on the fact that they have added about 4500 pounds additional dead load to the 

existing ceiling system.65  The additional weight could exert a very detrimental influence on the 

survival of the ceiling plaster during an earthquake of the magnitude of that of 1886; the stiffness 

imparted by the steel angles would probably do little to negate the consequences of the greater 

amplitudes of oscillation that would result from the added mass responding to the heaving of the 

earth.  The complicated technical analysis that the seismic question demands is beyond the 

scope of this study.  Acknowledging that their limited knowledge in this area qualifies any opinion 

that may be offered, the authors cannot recommend removal of the steel for reasons of seismic 

stability at this time. 

The added dead load has certainly increased the deflections of the joists through creep that has 

occurred in the time interval since the installation of the steel.  The cracks in the ceiling plaster 

have opened and the plaster surface has otherwise acclimated itself to the altered configurations 

of the joists.  Were the steel angles to be removed now, the joists would attempt a partial return 

to their configuration prior to the installation of the steel, with possible catastrophic consequences 

for the ceiling plaster itself and the stability of its attachment to the lath.  This, finally, may be the 

strongest argument in favor of leaving the steel angles where they are.  It appears that their 

added mass could only harm the ceiling in the event of a serious earthquake, and the degree to 

which they would do so is at best uncertain. 

                     
     

65
Calculations of G. Eric Johansen, P.E., and Frederic Roll, Ph.D., August 1991. 
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In the opinion of the authors, the status quo of the ceiling is visually unacceptable; the number of 

missing ornaments and the degree of cracking and other deterioration seriously limits the 

viewer's ability to perceive the ceiling as it was intended, as an integrated work of art.  A minimal 

visual reintegration of the ceiling should be undertaken in the context of general conservation 

treatments that the ceiling requires.  Two areas of the ceiling plaster remain detached from the 

lath and are in danger of falling (See Drawing 2).  The area of detachment above the hearth is 

particularly extensive and appears never to have been reached by the 1978 stabilization.  These 

areas should be stabilized as soon as possible on an emergency basis.  Further research should 

be conducted to identify and develop the application of instrumental techniques such as 

ultrasonography that would be of value in the detection of discrete discontinuities within the 

plaster such as hairline cracking and detachment.  Ultimately, some or all of the zones of residual 

detachment present across the entire ceiling should be grouted as necessary and the cracks 

filled with a flexible material.  The exploration zones should be patched and the ornaments 

reattached.  All of these treatments could be effected in a manner consistent with the standards 

of ethical practice for conservation of works of fine art, that would also be consistent with the ever 

present desire at Drayton Hall to preserve original material.  Some concern has been raised 

about the stability of the stair landing over which all visitors to the second floor Great Hall must 

pass.  Until the stability of the staircase and stair landing can be verified, the number of people 

passing the landing at any one time should be controlled, as it should also be on the fiberglass 

bridge that spans the floor of the second floor Great Hall.  Not only addressing the immediate 

concern of visitor safety but also serving the abiding desire to better understand the history of 

Drayton Hall, a thorough study of the structural system of the house and an in-depth investigation 

of the seeming repairs that appear to have been made at the center of the house should be 

undertaken.  Measured drawings of all of the relevant structures prepared in the course of such 

an investigation could be used for interpretive and didactic purposes and ultimately would be 

useful in placing the alterations that took place in the ceiling of the Great Hall into the larger 

context of repairs made elsewhere in the house. 
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Image 9.1.1 (1) - View of eastern wall entrance to Stair Hall from Great Hall 
Ca. 1930 (Photo: Francis B. Johnson)
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Image 9.1.1 (2) - View of southeast corner of Great Hall ca. 1930 
(Photo: Francis B. Johnson)



50

Image 9.1.1 (3) - View to the south. Note cracking in the ceiling as well as 
the outline of the large patch to the east of the center medallion.
(Photo: Francis B. Johnson)
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Image 9.1.2 - Drawing of plaster work which pre-dates the present ceiling of 
the Great Hall ca. 1845 (Drawing: Lewis Gibbes)
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Image 8.1.3 - Page one of Josephine Manigault letter - Nov. 1, 1855
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Image 8.1.3 - Page two of Josephine Manigault letter - Nov. 1, 1855
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Image 8.1.3 - Page three of Josephine Manigault letter - Nov. 1, 1855
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Image 8.1.3 - Page four of Josephine Manigault letter - Nov. 1, 1855



E.T. TECHTONiCS
2117TRYONST.
PHILA., PA 19146

(215) 732-7650
August 9, 1991

Frank Matero
Director of Historic Preservation
University of Pennslyvania
Meyerson Hall
Philadelphia, PA 19104

Dear Frank,

Enclosed are the calculations you requested concerning the
Drayton Hall Project:

I. Original summer beams (ll"xl3")
II. Revised floor framing (3"xl0"'s @ 16" o.c. spanning 30'-0")
III. Steel retrofit system

I reviewed the set of calculations done by Robert A. Shoolbred
consulting engineer for the National Trust for Historic Preservation
concerning Drayton Hall. I found one set of calculations (p.4)
pertaining to your question II. Mr. Shoolbred addressed the strength
issues of the problem, but did not provide any calculations related
to the stiffness (deflection) issues involving the plaster ceiling.

From my calculations, the following conclusions can be drawn:

1. Each original summer beam supported approximately 6000 Ibs.
of dead load (3000 Ibs. each end). It is unlikely that the
existing partion wall supported these beams given the high level
of sustained dead load on the system.

2. The revised floor framing (3"xl0's @ 16" o.c. spanning 30'-0")
exhibited large deflections and uncomfortable vibration character-
istics due to its low stiffness and natural frequency. The plaster
ceiling on the first floor would be subject to extensive cracking
if this second floor area was used for large gatherings.

3. The retrofit system added approximately 4500 Ibs of dead load
to the floor system resulting in an additional deflection of at
least 1/4". The system if installed correctly would satisfy
standard Southern Building Code (SBC) criteria. It does not
appear that the vibration characteristics of the floor system
were addressed as the natural frequency of the existing framing
system remains low even with the addition of the retrofit system.
This was particularly evident to us when we were installing our
PRESTEK bridge in this area.
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It is my opinion that the problems still occurring on the 
2nd floor are 
a result of 2 issues: 

1. 1. Improper installation of the retrofit system which 
resulted in 
the floor system behaving differently than what was calculated. 
 
2. 2. The vibration characteristics of the existing floor 
system 
which have not been addressed. 
 
You asked if I thought it was possible to correct these 
deficiencies in the structural system so that visitors could 
walk on the 2nd floor without causing damage to the plaster 
ceiling on the 1st floor. Anything is possible, but in this case 
I think it would be very costly to the National Trust. Further, 
the vibration issue is a very difficult problem to solve and 
might never be totally solved to the satisfaction of everyone. 
Given that preserving the ceiling is a top priority, I would minimize 
loading in this area of the 2nd floor. 

 Our bridge was designed as a temporary (maximum 2 year) solution to 
this problem. To keep it in place for any extended period of time 
beyond 2 years will require monitoring of the staircase and partition 
wall for additional wear. As we discussed, a very cost effective 
solution to the problem would be the installation of 3 30'-0 span 
steel beams in the existing floor system. This would provide a walkway 
area for visitors in the room while removing all occupancy load off 
the existing structural system. This solution would provide 
visitor access to the 2nd floor, eliminate potential damage to 
the plaster ceiling, and minimize intervention to Drayton Hall. 
I estimate that the proposed work could be completed for less 
than $5000.  
 
If you have any questions concerning the above or my 
structural calculations, please contact me at the above 
telephone number. 
 

Sincerely, 
 
 
 
 

G. Eric Johansen, P.E .  
 

57



58



59



60



61



62



63



64



65



66



67



MORTAR SCHEDULE

SAMPLE
No.

M-1

M-2

M-3

M-4

M-5

M-6

M-7

M-8

M-9

M-10

M-11

M-12

M-13

M-14

M-15

M-16

M-17

M-18

M-19

M-20

M-21

LOCATION

S-5

S-5

S-5

S-3

S-5

Exploration
Zone No. 1

Exploration
Zone No. 3

Exploration
Zone No. 2

Exploration
Zone No. 2

S-15

S-15

Great Hall

Great Hall

S-18

Hall closet

Slave stair

208-B cornice

208-B

Stair Hall
cornice

Great Hall

S-6

DESCRIPTION

Bedding mortar

Parging mortar

Parging mortar

Parging mortar

Perimeter finishing mortar

Original ceiling plaster

Delaminating area of ceiling

Plaster patch feathered over original ceiling

Plaster patch

Original ceiling plaster

Original ceiling plaster with leveling layers for
cove molding

Cove molding - circa 1860

Plaster for attaching ornaments

Stabilization plaster - 1978

Plaster from 18th century wall

Plaster from 18th century wall

Insulating mortar

Rough coat of piaster ceiling

Ceiling plaster

Cast plaster star ornament

Parging mortar
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NAIL SCHEDULE

SAMPLE
No.

N-1

N-2

N-3

N-4

N-5

N-6

N-7

N-8

N-9

LOCATION

J-15

J-14

North bridging hole

Early bridging board

B-1S

Stacked floor board

J-16

Beaded fascia board of
cornice

J-18S

DESCRIPTION

Lathing nail

Lathing nail

Lathing nail

Structural nail

Structural nail

Flooring nail

Fragment of flooring nail

Finishing nail

Flooring nail

WOOD SCHEDULE

SAMPLE
No.

W-1

W-2

W-3

W-4

W-5

LOCATION

J-18

J-16

B-10S

S-2

S-15

DESCRIPTION

Original joist

Replacement joist

Diagonal brace

Original floorboard recycled as
cross bracing

Plaster lath
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PAINT SCHEDULE

SAMPLE
No.

P-1

P-2

P-3

P-4

P-5

LOCATION

Original cornice-northeast
corner

Original cornice concealed by
later beaded fascia board

Quirk of beaded fascia board
of cornice

Beaded fascia board of
cornice, adjacent to cove

molding

Central sunflower

DESCRIPTION

Paint on wood substrate

Paint on wood substrate

Paint on wood substrate

Paint on wood substrate

Lime-based finish coating
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COMMENTARY ON MORTAR ANALYSIS

The findings and conclusions of this report were based in part on the study

of twenty-one specimens of mortar and plaster collected at Drayton Hall during

the summer of 1991. These twenty-one specimens were selected from a larger

group of thirty-three specimens that composed the preliminary sample collection.

The final study collection was reduced in number from the original thirty-three for

a number of reasons. Several of the unaddressed samples were fragments of the

now absent plaster ceilings on the second floor level. These samples were

retrieved from the interiors of the rooms' wooden cornices which are readily

accessible from the attic. The authors initially anticipated that a useful

comparison could be made between these samples and those from the ceiling of

the Great Hall. In actuality, the patterns of lathing nails on the joists of these

ceilings proved to be of greater interest than the plasters themselves. The

majority of the latter were ultimately left out of the final sample collection

because they did not contribute to the understanding of the Great Hall ceiling.

Other samples were excluded from the study because of their limited documentary

value; they had already lost their association with their substrates by the time they

were sampled, and their points of origin were uncertain.

In the sample numbering system for this report, the classification prefix M
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identifies a sample as either a mortar or a plaster. The reader should not attempt

to identify a spatial or temporal sequence or any other significance in the

numbers themselves, particularly with respect to the drawings, on which the

sample numbers indicate the site from which a particular sample was taken. The

samples were arranged in the present sequence only to simplify reference to them.

The mortars of the masonry wall were grouped together at the beginning of the

sample roster, followed by samples from the Great Hall ceiling itself, followed by

plasters collected elsewhere in the house for comparison. Plaster from one of the

cast star ornaments and an additional parging mortar sample were added late in

the study and thus appear out of place in this scheme, at the very end of the list.

All of the samples in the final study collection were mounted in polyester

mounting resin and sectioned for microscopic examination. Complete sets of the

mounted specimens will be preserved for future study in the archives at Drayton

Hall and in the study collection at the Architectural Conservation Laboratory at

the University of Pennsylvania.

Mounted and unmounted specimens (sawn and broken surfaces

respectively) were examined under a Nikon stereo-microscope to assess general

visual characteristics such as color; texture; binder color; aggregate qualities;

layering characteristics; and inclusions such as animal hair, coal particles, bits of

shell, etc.
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Four ceiling plaster samples and three parging mortar samples were

subjected to gravimetric analysis. The constituents identified by the analysis

procedure included the acid-soluble fraction, the fines (clay residues, hair, and

vegetable fibers), and the aggregates. The constituents were separated via wet-

chemical techniques. The acid-soluble fraction was first removed by digestion

with 14% hydrochloric acid and decantation. Crystals of the dissolved salts that

resulted from the acid digestion were precipitated from the solution and studied

microscopically to detect sulfate, if present, and confirm the presence of calcium

as the principle cation. The fines were separated from the aggregates by

levigation and filtration. The colors of the fines were matched to color standards

of the Munsell Soil Color Chart. The aggregates were examined under reflected

light and polarized light microscopy to identify their predominating particle colors,

particle shapes, and mineralogical composition. The aggregates were also sieved

to determine the distribution of particle sizes in each sample.

The four plaster samples were obtained from a single specimen of ceiling

plaster that was large enough to yield a sufficient quantity of the thin coat of

finish plaster for gravimetric analysis. The full-thickness plaster specimen

(Sample M-10) was taken from behind the cornice at the south end of joist space

S-15 (See Photograph 23). The specimen was broken up manually to separate the

finish coat plaster from the remainder of the specimen. This process resulted in

the accumulation of enough of the rough coat plaster to run three separate

samples of it through the analysis procedure, increasing the accuracy of the
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resulting data. The three parging mortar samples ( Samples M-2, M-4, and M-21)

were collected from neighboring joist spaces on the south wall of the second floor

Great Hall. The finish coat plaster was approximately 95% lime by weight with a

small amount of gypsum and a very small amount of fine white sand. All of the

other samples contained lime and significant quantities of clay. Their aggregates

consisted of 95-99% quartz sand with trace amounts of other assorted minerals.1

The chemical composition of representative elements of the ceiling was

determined by acid dissolution of small samples of each component and

examination of the crystals precipitated from the resulting solutions. The star

ornament and the 1978 stabilization plaster were examined and found to be

composed entirely of gypsum. The binders of the rough coat plaster, finish coat

plaster, cove molding plaster, and the plaster used to attach the star ornament to

the ceiling were all composed primarily of lime with added gypsum. The parging

mortar contained traces of gypsum, the small amount of which suggested that the

parging had probably been made up as a simple clay/lime mortar without

intentionally added gypsum. The gypsum may have been present as a

contaminant in the lime used to make the mortar, or it may have migrated into

the parged surface from the moist wall as a dissolved salt, possibly originating

from the burning of sulfur-bearing coal in the modified fireboxes of the smaller

rooms at Drayton Hall during the nineteenth century.

'Qualitative mineralogical analysis by Drs. Hermann Pfefferkorn and Mary Emma Wagner, Dept.
of Geology, University of Pennsylvania, September, 1991.
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MORTAR ANALYSIS - PHOTOMICROGRAPHS

Calcium chloride and gypsum crystals precipitated after HCI dissolution of the rough coat
plaster of Great Hall ceiling under polarized light. Mag. 50x.

**Calcium chloride *Calcium sulfate (Gypsum)
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MORTAR ANALYSIS - PHOTOMICROGRAPHS

C ross-section of surface finish layers  on star ornament (S ample M-20). Mag. 22x.

C ross-section of G reat Hall ceiling plaster adjacent to edge of patched area (S ample M-8).
Note additional rough and finish layers  feathered out over original plaster. Mag. 3.5x.
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MORTAR ANALYSIS - PHOTOMICROGRAPHS

Cross-section of parging mortar (Sample M-2). Mag. 7x.
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MORTAR ANALYSIS - PHOTOMICROGRAPHS

Cross-section of bedding mortar from between bricks at south end of joist space S-5
(Sample M-1). Mag. 3.5x.
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COMMENTARY ON NAIL TYPOLOGY

A total of twenty-three nails were collected from the structural timbers, lath,

and cornice elements of the Great Hall ceiling. All were examined, and most of

them were found to be too corroded to provide useful information, in some cases

so severely that it could not readily be determined whether they were wrought or

machine-cut. Such nails were excluded from consideration in the final report. A

few of the original twenty-three nails were redundant, in some cases because two

or three attempts were required to retrieve a sufficiently intact specimen. For

instance, the authors were not able to obtain more than a fragmentary specimen

of the large nails attaching the diagonal braces to the joists until the third

attempt. Such fragments were counted in the initial sample census, but were later

excluded from the final report.

The final study sample consists of nine nails. The authors applied the

criteria set forward by Lee H. Nelson in their examination and evaluation of these

nine nails.1 The findings of the examination and descriptions of the nails are

listed in tabular form in this appendix. The conclusions drawn from the

examination of the nails are straightforward: With only one exception, all of the

^Lee H. Nelson, "Nail Chronology as an Aid to Dating Old Buildings," American Association for
State and Local History Technical Leaflet 48, History News. Volume 24, No. 11, November, 1968.
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nails studied were of a type manufactured after circa 1830, and are therefore

consistent with the mid-nineteenth century date that the authors have assigned to

the installation of the current Great Hall ceiling and its supporting structure. The

one exception is a hand wrought nail that was used to attach a floor board to joist

J-18 around the time the building was first constructed. Coming from the single

set of nail holes present in the upper surface of J-18S, it is consistent with the

authors' supposition that J-18 is an original eighteenth century structural member.

Consistent with the theory that the long, replacement joists are of mid-nineteenth

century vintage, no wrought nails were identified in any of them.
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August 1 5 , 1 9 9 1

F. Matero and Assoc. 
Dept. Historical Preservation
University of Pennsylvania
Philadelphia, PA 19104

re: Hall ceiling medallion

In analyzing the botanical components of the medallion, we 
have made certain assumptions, most particularly that they 
represent native South Carolina plants. In addition, the detail of
the plaster pieces (dimensionality, presence of veination,
imply care on the part of the craftspeople in reproducing 
reasonably accurate botanical detail. Nonetheless, limitations on
the media lead us to believe that some stylization was used. 

Our best estimates in identifying these components are as
follows:

1. the central disk is a sunflower, Helianthus This
symbolizes the sun, and its essential place in the farmer's life. 

2. the corona is made up of tobacco leaves, Nicotiana
tabacum. These, of course, are here to the livelihood of
the planter.

3. the encircling wreath appears to be a juniper, probably eastern 
redcedar, Juniperus viginianus. This is a decorative motif, but
may suggest the prickly, therfore protective, nature of the plant.

4. the floral halo about the juniper consists of magnolia flowers,
Magnolia grandiflora. This flower is the glory of the south, and
is a common decorative motif.

the collar about these is the most problematical, but
may be stylized chinkapin Castanea It is a common
and attractive tree in southern lowlands, and was likely 
chosen for its decorative nature. In addition, its spiny fruit is 
a food for squirrels and small mammals, and may represent plenty in
this context. There are other possibilities, such as a highly
stylized rose would need to be known about the history 
of the house and surrounding gardens. 

6. the outer annulus is almost certainly made up of stylized
hickory leaves, probably Carya ovata. used in the making of
tools, the hickory is a symbol of strength and courage, and recurs
in the history of the stalwart South. Another possibility, less
likely, is that is eglantine (sweet briar), Rosa A
common rambling vine of the South, its encircling position would
imply defensive protection.

Good luck in restoring this fine example of an originally conceived 
and executed ceiling ornament. 

Carey Hedlund, L.A.
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92
Drawing 1: Great Hall Ceiling - Room 101 Conditions Survey (Cracking)
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Drawing 2: Great Hall Ceiling - Room 101 Conditions Survey



94
Drawing 3: Great Hall Ceiling - Room 201 Floor Framing



95
Drawing 4: Room 201 Floor Framing Conditions Survey - Joists 1 - 5
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Drawing 5: Room 201 Floor Framing Conditions Survey Joists 6 - 9
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Drawing 6: Room 201 Floor Framing Conditions Survey - Joists 10 - 13
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Drawing 7: Room 201 Floor Framing Conditions Survey - Joists 14 - 18
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Drawing 8: Construction Details
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Photograph 1: Great Hall - West elevation.

Photograph 2: Great Hall - North elevation.
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Photograph 1: Great Hall - South elevation.

Photograph 1: Great Hall - Southeast corner.
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Photograph 5: Great Hall ceil-
ing - Central medallion.

Photograph 6: Great Hall ceiling - Detail of northwest corner, plaster ceiling and fascia 
board.
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Photograph 7:  Great Hall ceiling - Detail of small rondelle on eastern perimeter.

Photograph 8: 
Great Hall ceiling - Detail 
of central medallion. 
Exploration zone no. 3.
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Photograph 9: Great Hall ceiling - Detail of cast plaster stars. Note later application of 
bonding agent at location of lost star.

Photograph 10: Great Hall ceiling - Detail of cracking and exploration zone no. 1 below 
second floor Great Hall fireplace hearth.
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Photograph 12: Second 
floor Great Hall - 
Partial view of western 
elevation.

Photograph 11: Great Hall ceiling - Detail of exploration zone no. 2 at edge of patched area. Note 
additional rough and finish layers of plaster patch applied to original finished surface. Note also the 
rotted lath and corroded lathing nails suggesting previous moisture infiltration.
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Photograph 13: Second 
floor Great Hall - 
Northwest view.

Photograph 14: Second 
floor Great Hall - 
Northeast view.
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Photograph 15: Second floor Great Hall - View of framing at hearth. Note steel reinforcements installed 
during the 1978 stabilization, composite beams, header beam (trimmer), and diagonal bracing.

Photograph 16: Second floor Great Hall - View of framing system at east entrance. Note remnant of 
summer beam under east wall and elements added during the 1978 stabilization, particularly the vertical 
bridging boards inserted between joists J-14, J-15, and J-16.
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Photograph 17: Second floor Great Hall - Detail of truncated summer beam located under east wall. Note 
peg hole in top of surface.

Photograph 18: Second floor Great Hall - Detail of masonry infill in west wall, directly opposite truncated 
summer beam.
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Photograph 20: Second 
floor Great Hall - Details 
of southeast corner.

Photograph 19: Second floor Great Hall - View of the south end of joist J-18. Note single set of nail holes. 
A fragment of a wrought iron nail was withdrawn from the hole labelled J18-1.
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Photograph 21: Secon 
floor Great Hall - Detail 
of southwest corner. 
Note eighteenth century 
moulding reused as 
nailer and joist notched 
onto timber plate in 
masonry wall.

Photograph 22: Second 
floor Great Hall - Detail 
of south wall, east end. 
Note 1978 stabilization 
plaster on top of 
original lath and keying. 
Note also relative 
absence of parging 
mortar on the masonry 
surfaces of joist spaces 
S-14 and S-15.
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Photograph 23: Second 
floor Great Hall - Detail 
of south wall, east end. 
Note masonry infill. 
joint between joist and 
diagonal brace, and 
exploration zone at 
south end of joist space 
S-15.

Photograph 24: Second 
floor Great Hall - 
Inspection of nail holes 
and nail fragment in joist 
J-16. Note infl=illed peg 
hole.
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Photograph 25: Second floor Great Hall - View of south wall, west end, joists J-4 and J-5. Note difference 
in color and texture between parging mortar and bedding mortar.

Photograph 26: Second floor Great Hall - Close-up view of masonry fill between joists J-4 and J-5.
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Photograph 27: Second 
floor Great Hall - Detail 
of south wall, west end, 
joists J-4 and J-5. Note 
that the parging mortar 
on the masonry wall 
appears to splash onto 
the joist but not onto 
the diagonal bracing, 
suggesting that the 
latter was inserted after 
the application of the 
parging. Note also that 
the plaster keysconform 
to the side of the brace.

Photograph 28: Second 
floor Great Hall - Detail 
of south wall, west end, 
joist J-5. Note shims 
placed between brick 
infill and joist.
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Photograph 29: Second 
floor Great Hall - Detail 
of south wall, west end, 
joist space S-5.

Photograph 30: Second floor Great Hall - Detail of peg holes and peg fragment removed from the adjacent 
hole.
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Photograph 31: Second floor Great Hall - View of the south side of the room, adjacent to the fireplace. 
Note sections of early floorboards arranged in the approximate configuration of their re-use as bridging 
boards between the joists.

Photograph 32: Second floor Great Hall - Detail of west wall. Note early floorboards re-used as bridging 
boards. The plaster stains and nail holes on the board at the left correspond to the gap in the lath at the 
center of the photograph.
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Photograph 33: Second floor Great Hall - Detail of diagonal brace notched on its lower surface to allow its 
installation without removal of the bridging board formerly at that location.




