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PREFACE

In 1974 the Research Council initiated a statewide survey of metal
truss bridges to identify any with historic significance. This pioneer-
ing effort was financed with state research funds, as it was intended to
aid the Virginia Department of Highways and Transportation in meeting
its obligations mandated by various requirements of the environmental
review process. Reports on the surveys of the Department's eight
construction districts have been published.

As the work in Virginia proceeded, interest in the historic signif-
icance of bridges developed nationwide and warranted funding of the
research under Highway Planning and Research funds administered by the
Federal Highway Administration. A working plan for the development of
criteria for the preservation or adaptive use of bridges was approved,
and this work included surveys of metal truss bridges in the Lynchburg
and Bristol districts and a statewide survey of concrete and masonry
bridges.

An interim report entitled "Criteria For Preservation and Adaptive
Use of Historic Highway Structures —-—- A Trial Rating System for Truss
Bridges" was issued in January 1978.

This present report presents the results of the statewide survey of
concrete and masonry bridges in Virginia completed by the author in
1981. The issuance of this report has been delayed because of the
resignation of the author.
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A SURVFY AND PHOTOGRAPHIC INVFNTORY
OF
CONCRETE AND MASONRY ARCH BRIDGES IN VIRGINIA

by

Paula A. C. Spero
Research Engineer

The survev and photographic inventory of Virginia's arch bridges
completes the bridge portion of the Research Council's investigation of
the historv and development of road and bridge building technology in
Virginia. The purpose of the photographic inventory has been to record
the remaining pre-41932 metal truss, stone, and concrete bridges in
Virginia, with an attempt to relate them to broad developments in hridge
design and technology in the nineteenth and early twentieth centuries.

From the information assembled in the survey, guidelines have been
established for evaluating the historical and technological significance
of the extant metal truss, stone, and concrete arch bridges in Virginia.
These guidelines will be used for the development and implementation of
a conservation plan for those structures found to have historic
significance. Tt is hoped that in this way the state will satisfv both
the engineering demands for safety and the aesthetic need to preserve
engineering heritage.

Virginia's bridge surveys have focused on bridges built prior to
1932 primarily because of the way responsibility for bridge building
developed in Virginia. Until 1932, each countv was responsible for the
construction and malntenance of its road system. Although the formu-
lation of some recormmended standards and specifications in bridge
construction came with the establishment of the Virginia State Highway
Commission in 1906, the counties remained generally autonomous in their
decision making. The regional diversity in bridge types created by this
system has been recorded in the surveys. Tn 1932, when the Virginia
Department of Highways was created, both the primary and secondarv road
systems came under its direction and the tendencv to statewide stan-
dardization began.

CLASSIFICATION OF ARCH BRIDGES

The portion of the bridge study represented by this report examined
the oldest remaining bridge type in Virginia, the arch. There are
numerous methods of classifying arch bridges. First, by their behavior



under load they are distinguished from modern types which appear to be
arches but, indeed, are curved beams., The arch, when loaded, develops
lateral thrust, i.e., a pushing out at the supports, and is supported by
piers or abutments which are capable of sustaining lateral thrusts.

By construction materials, arches can be classified as timber,
brick and stone masonry, cast iron, wrought iron, steel, plain concrete,
and reinforced concrete types.

With respect to the method bv which the dead load of the structure
is carried, arches can be classified as --

1. filled spandrel arches,
2. closed spandrel arches,
3. open spandrel arches, and
4, through arches.

The filled spandrel arch consists of a barrel arch which carries filling
material and terminates in closed longitudinal walls that act as retain-
ing walls for the fill, Both closed and open spandrel arch tvpes carrv
the roadway loads to the arch ribs and contain no fill. The former tvpe
carry the deck loads bv spandrel walls resting on the arch ribs, while
the latter type carry the roadway loads to the arch ribs by spandrel
columns, Through arches consist of ribs which extend above the roadway
and carry the deck loads by vertical hangers.

Arch bridges can also be classified bv the curve of the arch.
There are semicircular arches, segmental arches, multicentered arches,
parabolic arches, elliptical arches, and other curves. Where the arches
spring from a horizontal plane, no matter what the curve, the type is
termed full-centered.

Finally, with reference to the method of stress distribution in the
arch rings, arches can be classified as fixed or hingeless, single-
hinged, two-hinged, or three-hinged.

The method of classification chosen for categorizing the
inventoried Virginia arch bridges is bv materials and dead load. There
are two broad categories for materials: stone and brick masonry and
concrete. The concrete arches are classified as filled spandrel, closed
spandrel, open spandrel, and through arch.

The numerical breakdown of tvpes in Virginia, both stone and
concrete, seems to correspond with the general historical huilding
trends in the United States.



EVOLUTION OR ARCH BRIDGES IN THE UNITED STATES

Early stone masonry structures of any sort seem to be poorly
represented in America. Technological historian Carl Condit says:

Arch bridges of stone were extremely rare in the colonies, and
reliable records are nonexistent. There is scarcely any
evidence for the construction of stone bridges in the seven-
teenth century, and there is little to suggest the exact form
of those built in the eighteenth. (1)

There are only scant representatives for this era. Documentation for
larger structures validates the idea that "there was a steady progress
in the art during the late colonial period.... Construction in stone
masonry continued to flourish in the first half of the nineteenth
century, but thereafter its role was progressively superseded by iron
and concrete." (1)

Most early stone bridges appear to be constructed of rubble mason-
ry. Condit cites the 1829 Baltimore and Ohio Railroad's Carrollton
Viaduct in Baltimore as the first stone bridge in the United States of
highly dressed stone and uniform mortar joints. This was followed by
the 1835 Thomas Viaduct in Relay, Maryland. (1) These are both large-
scale, well-engineered structures of high quality which are singled out
as early, exceptional examples. Most stone bridges built after 1900 are
probably stone-faced concrete or steel, (1) although railroad companies
continued to use solid masonry.types beyond that date.

J. A. L. Waddell validates Condit's conclusion by this comment in
his 1917 Bridge Engineering: '"Stone arch bridges have played a very
small part in bridge evolution in America.'(2) He added, "but stone and
brick were for many years the principal materials for substructure,' (2)
which also concurs with the results of the Research Council's survey of
metal truss and arch bridges. Although there were relatively very few
masonry arch bridges, many masonry pilers and abutments remain throughout
the state.

The transition in bridge~building materials from wood to iron,
alone and in composite use, to steel has been discussed in reports on
metal truss bridges in this series.(3) The development of concrete as a
primary construction material in the United States was roughly simulta-
neous with that of steel. By 1900 zealous proponents of both materials
were developing patents and selling their bridge types throughout the
states. Concrete became the predominant form for highway bridges and
short railroad spans early in the twentieth century, but the competition
between it and steel is a tradition which continues today.



In 1899 an article in an engineering technical journal by Edwin
Thacher, who had iron as well as concrete bridge patents, typified the
pro-concrete sentiment. He said of concrete-steel bridges:

...they are more beautiful and graceful in design, architec-
tural ornamentaion can be applied as sparingly or as lavishly
as desired; they have vastly greater durability, and generally
greater ultimate economy; they are comparatively free from
vibration and noise; they are proof against tornadoes, high
water or fire; the cost of maintenance is confined to the
pavements, and is no greater than for any other part of the
street; home labor is employved in bullding it, and the greater
part of the money that it costs is left among the people who
pay for it, and its cost as a rule does not much, if any,
exceed that of a steel bridge carrying a pavement. (4)

Concrete also lent itself to a structurally preferable arch shape,
which allowed for much longer spans than masonrv arches. Arch bridges
of stone construction were generally of the semicircular or full-
centered variety. Stone bridges of low rise-span ratio were extremely
rare, but concrete arches were often formed as shallow arches.

Bridge construction in concrete appeared first with plain concrete
structures —— e.g., the 1871 Prospect Park Bridge in Brooklyn, New
York -- but quicklv progressed to the composite use of concrete and
steel. The addition of iron reinforcement to masonrv structures had
been used in isolated cases for centuries, as the nature of masonry as a
compressive material was appreciated by ancient engineers. The inter-
laction of the two materials remained to be studied by late nineteenth or
early twentieth centurv engineers. The incipient theoretical under-
standing of metal reinforcement embedded in the new plastic masonry --
concrete —— seems to have been realized simultaneously in Europe and the
United States. However, French and German engineers first applied the
principles of steel reinforcement for tensile stresses in concrete
arches in the 1880s. A serious obstacle to the use of concrete arches
was the unknown character of their behavior under live loads. From
1890-95 the Austrian Society of Engineers and Architects conducted
extensive experiments on full-size concrete arches and the results were
published in engineering journals throughout Europe and America. Thus,
the use of reinforced concrete escalated.

The first reinforced concrete arch in the United States was de-
signed by Ernest L. Ransome and built in 1889 in Golden Gate Park, San
Francisco. Tt was scored and roughened to imitate stone but was rein-
forced with rods or bars, probably of the twisted type patented by
Ransome in 1884, Bar reinforcement became the predominant type in the
early twentieth century, and is the tvpe of reinforcement encountered
todav. However, Austrian engineer Joseph Melan's 1894 American patent
for arched I-beam reinforcement introduced that type into the United



States, and it was the predominant type to the end of the century.
Melan's design was modified and patented by Austrian engineer Fritz
von Emperger, a member of the Austrian Society of Engineers and Archi-
tects.(4) Emperger built numerous beam-reinforced arch bridges
throughout the states,(l) beginning in 1897.

Waddell concurred with this chronology in his 1917 Bridge
Engineering:

The first application of reinforced concrete to bridge con-
struction was in the early nineties. Within the next few
years a large number of such structures were built, largely of
the Melan arch type, von Emperger and Thacher being pioneers
in this work. (2)

It was soon realized that the amount of steel used in these beam-
reinforced arches was a highly inefficient use of materials. The steel
reinforcement was necessary in areas of tensile stresses and bar rein-
forcement was understood to be adequate as it could be bent and placed
in regions of high tensile stresses. Numerous variations in shapes,
deformations, and bending schemes were developed and patented. The list
of these patents is at least as long as that of the truss patents
described in the relevant previous reports.

Not only did the concrete arch reinforcement follow a progression
of shapes and types, but the arch form itself changed with the decades.
By the end of the nineteenth century there was a well-established form
of concrete culvert,(l) shaped as the traditional masonry barrel.

The division of the barrel into ribs is not generally mentioned in
historical texts until the first decade of the twentieth century.
However, this development is documented by Condit to 1898 and attributed
to Pennsylvania Public Roads Department Engineer F., W, Patterson for his
small-span, two-ribbed highway bridges in Alleghany County, Penn-
sylvania.(l) Patterson used the predominant curved I-beam reinforcement
of the time. As early as 1896, a patent by Edwin Thacher used the
elements of an open spandrel arch in a bridge design which carried the
deck loads to the arch rib by vertical posts. By 1905, the construction
of arch bridges in separate ribs was established, in 1906 the Phila-
delphia Walnut Lane open spandrel arch was built, and in 1911 Tyrell
recommended open spandrels with projecting sidewalks in preference to
solid spandrel filled arches.(5) A 1928 text on concrete design sug-
gested open spandrel arches where the ratio of rise to span was large,
and the spans were greater than 100 ft. (30.5 m.).(é)

Despite the early, apparently isolated, development in Penn-
sylvania, concrete arch bridge construction in America was conservative
up to the first decade of the twentieth century. The material itself



was not trusted and often was acceptable aesthetically only when treated
to imitate stone or even covered with a stone veneer. Concerning
concrete-steel bridge construction, the previocusly cited well-known
nineteenth centurv bridge engineer, Edwin Thacher, wrote in 1899:

Public confidence in concrete, and concrete-steel con-
struction, 1is gaining rapidlyv in this countrv, and in Europe,
where there is plenty of precedent, and where the people have
been more thoroughly educated up to it, there has been no lack
of confidence in it for some years. These engineers, who have
used it the most, and investigated it most thoroughly, are its
greatest admirers. We hear nothing now from intelligent men
about mud bridges....(4)

Engineering seems to be a historically conservative profession, and
the widespread use of this new material, concrete, underwent an evolu-
tion typical of the introduction of the other major building materials.
Even Thacher's wholehearted acceptance of the material focused on the
form and not the potential structural advantages, as he stressed jts
advantages did not lie in the direction of diminished sections. Both
the early structural and aesthetic treatments of concrete were governed
bv the forms of stone masonry bridges. Concrete arch bridges whose
appearance was deemed important had voussoirs of molded concrete blocks
and bush-hammered or otherwise rusticated exposed surfaces.(5)

Thacher's claims may have heen somewhat premature, but certainly by
1910 the general American mistrust of the material was gone. Massive
designs were giving wav to flatter, multicentered arches with narrow
ribs. The solid ribs then lightened into pierced walls. These open
spandrel arches were tied to the bridge deck by progressivelv thinner
spandrel posts and supported by less massive piers.

At the same time, another form of reinforced arch rib developed in
the United States as a through arch. The two arch ribs of this type
rise from piers and carrv the deck on vertical members suspended from
their crowns. They are sometimes referred to as "Rainbow Arches,"
sometimes as '"Marsh Arches,”" after a German born engineer named Marsh,
of Marsh Engineering Company of Des Moines, Iowa. Marsh patented his
through arch and built it between 1912 and 1930.(7) The through arch,
with its ribs extending above the roadway, can take two forms. The
arched ribs can be rigidly fixed at the piers or abutments, or each arch
rib mav be connected with a tie and rest on the supports. The latter, a
bow-string form, was used when conditions were not favorable for the
arch thrust to be absorbed by the supports. The tie resisted all the
thrust and looked much like the bottom chord of a truss.



Concrete, although scientifically understood in some degree of
sophistication in the 1890s, began to be used generally in a more
structurally efficient manner in the United States after the first
decade of the twentieth century. In 1903-04 the American Society of
Civil Engineers formed its Joint Committee on Concrete and Reinforced
Concrete in an attempt to standardize concrete design. In 1909, they
published their first report. The American Concrete Institute (ACI) was
working to formulate standards at about the same time. In 1916, the
Committee on Reinforced Concrete Highway Bridges and Culverts issued its
report, which was adopted by the ACI. Highway bridges were classified
by them and appropriate loads for design were recommended. According to
bridge engineer-historian Tyrell, between 1894 and 1904 about 100
concrete bridges had been built in the United States in spans up to
125 ft. (38.1 m.), and in 1917 Waddell claimed that "for city bridges of
short span its use is becoming almost universal," with other wide
applications noted.

American engineers, however, never used the concrete arch as
imaginatively or daringly as their European counterparts. In fact,
massive, overdesigned barrels and arch ribs continued to be built into
the 1930s, as they were frequently considered more attractive by some
designers.

This background discourse has shown that the arch form, in general,
went through a progressive evolution from the solid, earth-filled
masonry barrel to the lighter, separate arch ribs which carry the bridge
deck by posts, girders, and slabs. The concrete and stone masonry arch
bridges surveyed throughout Virginia illustrate this general evolution
and represent a variety of types.

ARCH BRIDGES IN VIRGINIA

The most remarkable arch bridge in Virginia is the Natural Bridge,
a 90 ft. (27.4 m.) long rock arch carved by Cedar Creek aeons ago. It
has probably carried traffic of some sort for centuries. At present,
two-laned Rte. 1l spans the river and gorge on Natural Bridge, which is
listed as structure number 8,443, in the computer printout of all
Virginia bridges in the Virginia Department of Highways and Transporta-
tion inventory. To the author's knowledge, it is the only natural
bridge in the United States that carries vehicular traffic on a U. S.
numbered route.



The form of Virginia's arch bridges ranges from this noteworthy
natural phenomenon to various stone and concrete arches and one brick
arch. There are only 30 remaining stone masonry bridges on Virginia's
state routes. These include highway bridges and railroad underpasses,
as do the concrete bridges surveyed in this study. The concrete arch
bridges represent the predominant historical tvpes and total 136 in
number.

Masonry Arches

Very few stone masonry bridges remain in Virginia. Included in the
Research Council's survey were 30 stone bridges built prior to 1932.
These are either presently in use as highway bridges or they were
previously used and then abandoned by modern upgrading of the old roads
on which they stood.

Virginia's existing stone bridges appear to date to the nineteenth
century, with the exception, of course, of the Natural Bridge. An
examination of 28 of the remaining 30 stone bridges shows that they can
be broadly divided into two reliably identified types:

1) Stream crossings of rubble masonry, generally built in the
early nineteenth century by Virginia turnpike companies, and

2) railroad underpasses of dressed masonry, generally built in
the late nineteenth century by Virginia railroads.

Turnpike Bridges

There are 12 stone bridges which appear to be early nineteenth
century turnpike bridges. The most noteworthy representatives are found
in the Culpeper Construction District on the Ashby's Gap Turnpike and
the Snicker's Gap Turnpike. A preliminary study and report on the
Ashby's Gap Turnpike by Shaver and Newlon documented 14 stone bridges on
the original turnpike road.(§,2) Four of these stone bridges are
extant.

The Ashby's Gap Turnpike was created by an act of the General
Assembly of Virginia on January 30, 1810. The present Rte. 50, west of
Aldie, approximately follows the Ashby's Gap Turnpike, which was estab-
lished to provide a good road from the Little River Turnpike road
through Ashby's Gap to the Shenandoah River. The bridges on the Ashby's
Gap Turnpike were 1in service prior to 1824, when they were described in



a report to the Virginia Board of Public Works, cited in Newlon's
report:

At little river is a stone bridge built at the joint expense
of the Company and the Littleriver Company -- at Cromwile run
there is a stone bridge of some size -- at Rocky branch a
large Stone Bridge, at Goose Creek a very large stone bridge
of four arches which with the paving and improving of three
fourths of a mile of road adjacent to it, cost nearly $17,000
—— At Plum run is a Stone bridge of some size and there are
many other Stone Bridges over smaller streams on the
route....(10)

From the 1844 annual report of the Board of Public Works, it is certain
that there were at least 14 bridges on the Ashby's Gap Turnpike:

Our road is in travelling order. We have repaired nine stone
bridges, and there are five more that want dressing up next
summer....(11)

Three extant Ashby's Gap Turnpike bridges are illustrated in Figures
1-3, Figure 1, a two-span arch, with a slight camelback profile, is
still in use as a vehicular bridge. It is located in a historic dis-
trict at Aldie. Figure 2 shows the four-span Goose Creek bridge, no
longer in service but maintained by private organizations. Figure 3
illustrates a heavily buttressed, single-span-arch which is now adjacent
to Rte. 50. It is partially covered by fill.

These bridges, though of a grander scale than most turnpike bridges
surveyed in Virginia, are typical of the general building style. All
turnpike bridges in this study were constructed of rubble, laid at
random, with voussoirs of roughly cut and roughly finished stone.

The Ashby's Gap and Snicker's Gap Turnpike bridges are distin-
guished by their conical piers and buttresses. Figure 4 shows the
Snicker's Gap Turnpike bridge, probably built under contract to the same
mason responsible for the Ashby's Gap bridges. The Snicker's Gap
Turnpike was chartered by an act of the General Assembly on January 29,
1810. The Snicker's Gap Turnpike Company described the route of their
completed road in a report to the Board of Public Works in 1830:

Commences at or near the termination of the Little River
Turnpike road, about thirty-four miles from Alexandria, and
passes (nearly in a north-western direction) through Snicker's
Gap to Snicker's ferry, in a direction for Winchester,
Cumberland, and the western states; and is intended to form a
link of the great national road at or near Cumberland.(12)



Figure 1.

Figure 2,

Two-span masonry arch bridge in Aldie crossed the
Little River on the nineteenth centurv Ashby's Gap
Turnpike. This Loudoun County bridge is still in
service and is located within the Aldie Historic
District.

Four-span masonry arch bridge carried the Ashby's Gap
Turnpike over Goose Creek. Also located in Loudoun
County, this bridge is listed on the National Regis—
ter of Historic Places. It is no longer in service
for vehicular traffic. '
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Figure 3. Single-span arch bridge on the Ashbv's Gap Turnpike
is now partially covered by fill on present Virgiria
Rte. 50.

Figure 4. Two-span stone arch bridge on the nineteenth century
Snicker's Gap Turnpike corresponds to the construc-
tion types in Figures 2 and 3, and could have been
built by the same mason.
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This route is further clarified by their description of tollgate
locations:

...0One tollgate at Aldie, the place of intersection with the

Ashby's Gap Turnpike road... another tollgate at Mountville,

the lower end of the second section; and another tollgate on

the Blue Ridge, about three miles from the termination of our
road, at the Shenandoah river.(12)

This description corresponds to the present Rte. 734, which passes
through Mountville and Snicker's Gap, and intersects the Ashby's Gap
Turnpike on a modern upgrading about one-half mile (0.8 km.) west of
Aldie. Originally, the intersection of the two turnpikes was in Aldie.

The report describes 3 large stone culverts and 2 major bridges, 1
at Goose Creek and 1 at Beaverdam. The bridge at Goose Creek was "a
handsome and substantial wooden bridge in one span of one hundred feet,
forming one entire arch at its framing, and resting on stone abutments
at each side of the stream. The bridge is weather-boarded with plank,
and covered with cypress shingles." It cost $2,800 and was built by
Lewis Wermwag (sic).(12) At Beaverdam there was "a handsome and sub-
stantial stone arch," built at a cost of $3,500 by Ariel Glasscock. (12)

The bridge at Goose Creek no longer exists. The existing bridge
across Beaverdam Creek is 124 ft. (37.8 m.) long and built in the style
of the Ashby's Gap bridges. One inconsistency exists in that the
Turnpike Company directors describe the Beaverdam bridge as having three
arches of nearly 30 ft. (9.1 m.) each, and this bridge consists of two
arches of that approximate size. The author is satisfied to call this
bridge a Snicker's Gap Turnpike bridge despite this apparent descriptive
inconsistency; the bridge could finally have been built of two arches
without the directors having noted the change.

Two small-span masonry arch bridges located in the Culpeper Dis~-
trict are illustrated in Figures 5 and 6. They appear to be turnpike
bridges, or "large stone culverts." The one in Figure 5 is possibly on
the north Loudoun Turnpike and that in Figure 6 could be located on a
leg off the Manassas Gap Turnpike or the Middleburg-Plains Station
Turnpike.

A larger, two-span stone masonry arch carried the Warrenton Turn-
pike across Bull Run. It was originally built in 1824, destroyed during
the Civil War, and rebuilt in 1884. It is now maintained in Bull Run
Park as a pedestrian bridge and stands within a stone's throw of present
Rte. 29. Also in the Culpeper District is a small, brick-lined arch on
the Georgetown Pike, dated 1893 by its builder, "J. S.," both carved on
the keystone.

12



Figure 5. Single-span stone masonry arch bridge located in
Loudoun County.

Figure 6. Single-span stone masonry bridge, also located in
Loudoun County, is similar to that in Figure 5.
These may be small-span nineteenth century turnpike

bridges, termed "large stone culverts" in the Public
Works records.
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To the west, in the Staunton District, are 2 small-span masonry
arches like those of Figures 5 and 6. They may be bridges which carried
the Huntersville-Warm Springs Turnpike, or they may date to a later
period.

Located in the Richmond District, south of Richmond, is the Falling
Creek bridge illustrated in Figure 7. This two-span stone masonry arch
carried the Manchester and Petersburg Turnpike over Falling Creek.
Although the Manchester and Petersburg Turnpike Company was initiated in
1815, comnstruction was delayed and this bridge was not completed until
1823.(13) It was considered by the turnpike directors to be "in this
part of the world a structure of some elegance."(13) Today, the aban-
doned Falling Creek bridge provides a wayside for travellers on
U. S. Rte., 1.

Research on a local level may provide more insight into these
turnpike bridges and possibly others which were abandoned and were
located in remote areas, away from present primary or secondary routes
and not within the scope of this survey.

Figure 7. The Falling Creek bridge, located south of Richmond on the
Manchester and Petersburg Turnpike, was constructed in 1823.
It was abandoned when U. S. Rte. 1 was upgraded, and serves
today as a wayside for travellers on Rte. 1.
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Railroad Bridges

There are 16 masonry railroad arch bridges which carry highway
traffic over or under railroad lines and which were built prior to 1932.
Many, if not all, of these are owned by the railroad but thev have been
included because of their direct association with roadways. 1In contrast
with the earlier turnpike bridges, the high quality of construction in
the railroad bridges strikes one immediately. Thev are constructed of
dressed masonry with uniform joints and articulated springings.

Fifteen of these railroad arch bridges were built of stone and 1
was built of brick. They were built bv various railroads: 10 are now
owned by the N & W Railway; 4 were built by the C &0 Railwav; and 1 was
owned bv the W & OD Railroad. The brick arch overpass spans the aban-
doned Lorton & Occoquan Railroad.

The history of the N & W Railway is the history of a series of
predecessor companies. In a comprehensive study of the N & W Railway,
Joseph T, Lambie traced N & W roots back to an 1837 9-mile (14.4 km.)
long railroad in tidewater Virginia.(l4) As the railroad industry
developed, rapid growth and construction occurred. Three main roots are
distinguished in the evolution of the N & W Railwav: the Southside
Railroad Company (from Petersburg to Lynchburg, 1854), the Virginia and
Tennessee Railroad (from Lynchburg to the Tennessee border, 1852-1856),
and the Norfolk and Petersburg Railroad (from Norfolk to Petersburg,
1858).(14) 1In 1870, these three were merged into the Atlantic,
M1531531pp1 and Ohio Railroad, which floundered, went into receivershlp
in 1876, and was bought and reorganized into the .Norfolk and Western
Railroad Company in 1881.(14)

In addition to its main branches, the N & W acquired ard built
other branches. Those on which Virginia survevy bridges exist are the
former Shenandoah Valley Railroad Company, the New River Division, the
Clinch Valley Extension, and the former Southside Railroad Company. (1*\
Figure 8 is a map of the N & W Railwav lines in 1893,

There are 2 stone N & W underpasses in the Staunton Construction
District and 1 in the Salem Construction District. These are located on
a route which traverses north-south from Hagerstown, Md. to Roanoke.
This line began as the Shenandoah Valley Railroad Companv, which was
chartered in 1867, (14) In 1870, it was organized and construction was
begun, with Chief Engineer Herman Haupt (General Theory of Bridge
Construction, 1851), but by 1873 all construction of the railroad was
stopped by that year's panic and depression. In 1878, construction was
resumed and by 1881 the line was built to Basic City (Wayneshoro). (18
Figure 9 shows an underpass constructed on this portion of the line,
From the above account, construction of this arch was between 1870 and
1881. By 1882, the line was complete to its functure with the N & W at
Roanoke; (14) thus, the arches illustrated in Figures 10 and 11 were
probably constructed in 1882. From 1882 to 1890, various financial
arrangements existed between the Shenandoah Valley Railroad and the
N & W, but in 1890 the N & W purchased the Shenandoah Valley Railroad.
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Figure 9. The stone arch railroad underpass was constructed in

Page County by the Shenandoah Valley Railroad Company
between 1870 and 1881. The Shenandoah Valley Rail-

road was purchased by the N & W Railroad Company in
1890.

Figure 10. Like the underpass in Figure 9, this stone arch was

constructed by the Shenandoah Railroad Company.
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Figure 11. The panic of 1873 halted construction of the Shenandoah
Valley Railroad Company until 1878. This stone underpass at
Buchanan was built between 1881 and 1882, during the compa-
ny's second phase of construction.

On the southern end of the N & W line, the push west to the
Pocahontas coal fields began in 1881. The coal found in these fields
ranks at the top for efficiency in heating among U. S. coal samples.
Construction was begun on the New River Division in August 1881 and the
line was completed from Radford to Pocahontas in March 1883.(14) It was
extended to the Ohio River between 1890 and 1893.(14)

The arch at Belspring, Pulaski County, Bristol Construction Dis-
trict, was built on the New River Division, probably during 1881-82, as
its location is near the beginning of this line.

After construction of the New River Division, the N & W built two
more branches, the Clinch River Extension and the Cripple Creek Exten-
sion. The Clinch River Extension diverged off the New River Division at
Graham Station (near Bluefield) and followed the Clinch River Valley.
Construction began in 1887; the line was open to Honaker at the end of
1889; and by June 1891 it was completed to its juncture with the
Louisville and Nashville Railroad at Norton. (14)
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The most remarkable grouping of N & W railroad underpasses wsas
surveyed at Honaker, on the Clinch River Extension, in Russell Countv,
Bristol Construction District. This group is illustrated in Figures
12-14. These underpasses are heavily structured but finely built. They
are in remarkably good condition and are completely unmodified. These
structures are built of rock-face stones in courses ranging from 15 to
24 in. (38.6 to 60.9 cm.) and with brick linings. Mason's marks were
observed on all the underpasses. Stream diversion troughs run through 2
of the underpasses.

There are 2 arches which appear to be on a portion of the N & W
line which was originally the Virginia and Tennessee Railroad. Lambie
cites the construction of this line as 1852 to 1856;(14) thus, it was
completed when the N & W acquired it. One of these arches, however, is
dated 1896, and the other 1901, Figure 15 illustrates a Roman arch
underpass in Smyth County. The keystone is carved with its date, 1896,
It is probable that this bridge, at its major span crossing the Holston
River, alreadv existed in some form and that the 1896 arch was a modi-
fication to the original bridge. The masonry courses of arch, wing
wall, and buttress appear to be inconsistent, and could indicate
"accretionary growth" in this structure. Figure 16 shows an underpass,
concrete on one side, with 1901 carved in the kevstone on the masonrv
side. The concreted side was added when the line was widened.

The arch shown in Figure 17 illustrates a different type of con-
struction. Tts pristine condition and isolated location ranks it with
the Honaker bridges, but it appears to be of a different era. Its
location in Campbell Countv places it on that part of the N & W line
that was originally the Southside Railroad. Tts construction could,
therefore, date to 1854. The stvle of construction, which is somewhat
more primitive than that of the other railroad bridges surveyed, seems
to confirm this. Inspection of Figure 17 shows an arch with smooth
looking voussoirs, surfaces rough-point finished, and springings
articulated by rock-faced stones with small chiseled margins. However,
the remainder of the underpass, including the spandrel walls, is built
completely of coursed rubble masonry.

This Lynchburg District bridge can be contrasted to Figure 18,
which 1s representative of the 3 stone railroad underpasses in Staunton.
The C & O Railroad built its line through this region in the
mid-nineteenth century. Their date of construction is uncertain but it
is pre-1881, when the Shenandoah Vallev line was completed to
Waynesboro, where it intersected the C & O Railroad. One of these
bridges is illustrated in Figure 18. The masonry work is smooth
finished with uniform joints throughout. The fourth C & O stone under-
pass is in Alleghany County and is of typical underpass construction —-
i.e., it has smooth and rock-face finishing -- and it has been modified
with concrete on one approach.
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Figure 12,

This asymetrical, massively buttressed railroad
underpass was built at Honaker by the N & W Railroad
between 1887 and 1889 on its Clinch River Extension,
which tapped rich coal fields.

Figure 13.

Also built at Honaker for the N & W's Clinch River
line, this stone arch underpass exhibits mason's
marks and is of typical late nineteenth century
masonry construction.

20



Figure 14. Like those in Figures 12 and 13, this somewhat
smaller arch forms a part of the remarkable railroad
underpass grouping at Honaker.

Figure 15. This Roman arch was constructed in 1896 in Smyth
County. The arch acts as an underpass for this
bridge which carries the N & W Railroad across the
Holston River.
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Figure 16. The keystone carving of 1901 on this N & W Railroad
underpass dates this arch to an era of very late
solid masonry construction.

Figure 17. This large circular stone arch, located in Campbell

County, was probably built by the Southside Railroad,
later part of the N & W system.
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Figure 18. The C & O Railroad built several stone arch underpasses in
the Staunton Construction District. This bridge is located
in the city of Staunton.

Probably constructed between 1858 and 1866, but attributed by the
Culpeper Construction District to 1892, is the Loudoun County stone
bridge over the abandoned Washington and 0ld Dominion Railroad Company.
This was a local railroad that changed hands frequently from 1847 to its
abandonment. This arch is a roughly constructed underpass of large
coursed stone,

Some of the railroad underpasses surveyed originally were con-
structed of stone and were modified at the widening or raising of the
railroad line. This type sometimes appears to be a masonry arch from
one approach and a concrete arch from the other. Figure 19, an under-
pass on Rte. 649 in Giles County, is located on the New River Division
line and was probably constructed in 1882. It shows the original stone
masonry, lined with concrete, while Figure 20 shows the other side,
completely encased in concrete.
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Figure 19. This stone underpass was built bv the N & W Railroad
in Giles County. It was later widened and modified
with concrete. Note the concrete lining inside the

barrel,

Figure 20. The stone arch in Figure 19 is completely encased in
concrete on its opposite approach. It appears to be
a concrete structure from this side.
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These modified stone bridges sometimes appear to be concrete arches
from both approaches, but closer examination within the barrel reveals a
small stone barrel in the core of the structure. Figure 21 shows this
type of modified stone arch, located in Montgomery Countv (Salem Con-
struction District), on the N & W branch from Radford to Christiansburg,
which is shown on the 1893 N & W map. This same tvpe of concrete
modification sometimes leaves wing walls exposed.

Thirdly, these modified stone underpasses can be completely encased
in concrete, undetected by nondestructive means.

The only brick arch surveyed in the state is located in Fairfax
County and carries Rte. 611 over an abandoned railroad line, a short
spur off the Richmond, Fredericksbhurg, & Petersburg (R F & P) Railroad,
called the Lorton & Occoquan (L & 0) Railroad. The date of its
construction is unknown.

The only stone masonry arch bridge surveved in Virginia which
exists in a category apart from turnpike bridges and railroad bridges {i=s
illustrated in Figure 22. Located in Nelson Countv, Lynchburg Con-
struction District, this two-span arch bridge now carries Rte. 606 over
Owens Creek. Originally it carried the James River and Kanawha Canal
over the creek, so it was probably constructed between 1830 and 1840,
The view i1llustrated in Figure 22 shows the aqueduct unmodified. On the
other side it has been widened significantlv with concrete barrel arches
to accommodate the C & O Railroad. This modification makes it unrecog-
nizable from the James River side.

Additional information and photographs for some of these stone
masonry arch bridges can be found in Tables 1-8 shown following the
discussion of concrete arch bridges and on the survev information sheets
in Appendix A.



Figure 21. The original stone masonry arch portion of this N & W
Railroad underpass in Montgomery County is visible

between two concrete barrels which were added later
to widen the bridge.

Figure 22. This two-span stone masonry bridge originally carried
the James River and Kanawha Canal over Owens Creek.

It is located in Nelson County and now carries Rte.
606 over the creek.
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Concrete Arch Bridges in Virginia

The majority of the arch bridges surveved -In Virginia were of
concrete construction. Out of a total of 166 arch bridges, 136 were
concrete, These bridges have been categorized, as noted in the intro-
duction and shown in Tables 1-8, as

1, filled spandrel arches,
2. closed spandrel arches,
3. open spandrel arches, and
4, through arches.

Seventy~four percent of the concrete arches are filled spandrel
arches (101/136); 87 are closed spandrel arches (11/136), 16% are open
spandrel arches (22/136); and 1+ 7 are through arches (2/136). The
dated filled spandrel arches were built from 1904 to 1931, the earlier
ones until 1911, being railroad underpasses. Of the other dated arches,
the closed spandrel arches were built from 1926 to 1930, the open
spandrel arches from 1913 to 1930, and the through arches in 1926 and
1927.

Tables 1B-8B categorize the arch .bridges by builders. Most of the
bridges are undocumented with respect to builder. Thirty-two bridges
credit Daniel B. Luten on their bridge plates or plans, 30 as Luten
Bridge Company, 1 as designer for Atlantic Bridge Company of Greensboro,
North Carolina, and 1 as designer for the Concrete Steel Bridge Company
of Clarkville, West Virginia. Two bridges were built by Roehl & Steel
of Knoxville, Tennessee; 2 by Churchill Co.; 1 by W. W. Boxley & Co.;
and 1 by Bates and Rogers Construction Co. The long-span 1911-13 Mayo
Bridge in Richmond was designed by the Concrete Steel Engineering
Company of New York and built by I. J. Smith of Richmond. Ten bridges
are credited to the Virginia State Highway Commission.

Thus, most of the arch bridges are undocumented with respect to
designer or builder. The most prolific documented designer is
Daniel B. Luten, designer of hundreds of such bridges throughout the
east and midwest and holder of more than thirty patents.

Luten was an 1894 civil engineering graduate of the Universitv of
Michigan. Upon graduation he was retained at Michigan as an instructor
and assistant to Professor Charles E. Greene, whose arch analyses were
noted in A.S.C.E. transactions.(lg) From 1895 to 1900, Luten was
instructor of civil engineering at Purdue University and in 1900 he
resigned to design bridges.(ll) One year later he was designing and
patenting his desiens. )
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In 1899, Luten applied for a patent for an arch bridge of concrete,
stone, brick, iron, or steel in which ties were placed below the water,
from abutment to abutment to resist the arch thrust, and it was granted
on May 15, 1900, His ties "which may be made of any material - as wood,
iron, or steel - but in this case are shown as being made of wood or
timber, as this is the best material now known to me for the purpose, it
being practically everlasting when used under water."(lg) This concept
developed into his patent for a tied concrete arch in which steel tie
rods were embedded in a concrete pavement across the streambed, A 1906
text on reinforced concrete by Albert Buel described Luten's steel-tied,
paved arch bridge.(19)

Luten's 1907 patent #852,970 shows a barrel arch with recessed
panel parapet walls and a similar '"flat arch or girder" type design with
the same parapet detail. A similar patent of 1907 lightened the bridge
dead load with open spandrels but maintained a barrel arch.

In 1907, Luten patented another arch type which reinforced the arch
barrel transversely as well as longitudinally. 1In effect, this design
was a stiffened spandrel which allowed for thinner arch sections.
Included in this patent were several variations, one of which made
parapet walls act with the superstructure to carrv the loads. In patent
#853,203, this variation was described as follows:

A concrete bridge having a roadway bordered by a concrete
wall, a longitudinal reinforcing member embedded in the walls,
and transverse reinforcing members embedded in the wall and
extending into the bridge under the roadway.(20)

Other Luten patents included numerous arch variations, among them a
hinged arch and viaducts; systems of reinforcement; ingenious centering
forms and methods; methods of bridge construction; and reinforced
concrete beams.

Daniel Luten was also an enthusiastic salesman of his bridge
designs, using professional presentations to speak for their advantages.
In the American Concrete Institute Proceedings of 1912, he praised
concrete arches:

Concrete as a structural materisl is full of surprising
possibilities and one of these is that the most beautiful and
appropriate applications of concrete to bridges, that is in
the arch form, is also the most satisfactory from almost every
engineering standpoint.

His company catalogs list the advantages of concrete bridges emphatical-
ly, and echo Fdwin Thacher's previocusly listed advantages.
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Luten's first bridge company was the National Bridge Company,
formed in 1902. A 1914 Luten publication stated that until 1905 The
National Bridge Company did the contracting and constructing of its
bridges, but after that it was involved only in engineering design and
supervision. In 1907, a company catalog advertised a variety of earth
filled arches reinforced with steel rods. It claimed the company had
designed more than 700 bridges of this type. An interesting arch type
included in this 1907 catalog was the "arch-girder" bridge, described as
a flat arched floor supported on five girders.

Ten years later, in 1917, a publication called "Reinforced Concrete
Bridges" by Daniel B. Luten, designing and consulting engineer, illus-
trated a broader range of arch types, although still based on the same
theme as his earlier designs. 1In this catalog, bridge illustrations
ranged from long-span, high-level open spandrel bridges to small highway
bridges. Luten contrasted a "Highway Bridge of Plain Design" with a
"Park Bridge of Attractive Design'" in the same publication. Both had
the same arch form. The parapet wall of the highway bridge was a solid
recessed panel and that of the park bridge a balustrade type.

Tyrell, as well, was conscious of appropriate bridge types in his
1911 publication. Among the types he listed were Roman arches, rustic
arches, and ornamental bridges. In the same book, Tyrell noted Luten as
a "designer and builder of many fine concrete bridges throughout Amer-
ica.”"(5)

Although 32 bridges are documented by bridge plates to Luten, many
more can be attributed to him stylistically, particularly those located
near documented Luten arches.

Most of the Luten bridges in this survey were of the filled
spandrel variety illustrated in Figure 23 and like Luten patent #852,970
in detail. 1In the southwestern counties, this type was sometimes built
with concrete post and rails rather than solid parapet walls.

Figure 24 shows a Luten arch which is well-documented and in
remarkable condition. This falls into Luten's "park bridge'" category,
with its balustrade railings and decorative, fluted concrete columns at
each end. These columns were originally light posts. The decorative
concrete is attributed to "PETTYJOHN ART CONCRETE" of Terre Haute,
Indiana, by a bridge plate. Structurally, this bridge is a four-ribbed
arch of closed spandrel type, and it was constructed in 1929.

Figure 25 illustrates one of two long-span Luten arch bridges in
Danville, Virginia. The main spans of both bridges are open spandrel
arches, while some of the approach spans are filled spandrel arches.
Both bridges are capped with balustrade type railings. Luten acted as
designing engineer for both of these bridges, one built by the Atlantic
Bridge Company and the other by the Concrete Bridge Company. They were
built in 1926 and 1927.
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Figure 23, Typical single~span Luten barrel arch highway bridge.
This type, patented by Daniel B. Luten, was built
throughout Virginia.

TIMEIETTORITIY anidanis s i

Figure 24. The single-span barrel arch with decorative elements
added constitutes Luten's '"park bridge." This Luten
bridge is located in Bland, Virginia.
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Figure 25. A long-span, open spandrel arch bridge designed by Daniel B,
Luten for Danville, Virginia, in 1927. . Luten designed arch
bridges of filled, closed, and open spandrel tvypes.

The other design companvy for which references were found is the
Concrete Steel Engineering Company of New York. Tyrell cited this
company as designer of three long-span bridges in Dayton, Ohio, between
1902 and 1906. They were designed using the Melan system of reinforc-—
ing; William Menser (sic) was the engineer.(é) In an article for The
Cornell Civil Engineer, William Mueser of the Concrete Steel Engineering
Company in New York traced the development of reinforced concrete bridge
construction, and stated that he had been a voung engineer in von
Emperger's office.(21)

In the 1920 Handbook of Building Construction, George A. Hool noted
that the Concrete Steel Engineering Companv of New York furnished
"Diamond Bar" steel reinforcement in standard sizes from 1/4 in. to
1% in. (0.60 cm. to 3.2 cm).(22) It was this firm which designed the
multi-span, filled spandrel arch bridge known as Richmond's Mayo Bridge.
This bridge crosses the James River and was built from 1911 to 1913.
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Another long-span, relatively early, city bridge is the old Rte. 29
bridge in Lynchburg, Virginia, illustrated in Figure 26. Designated as
Williams Viaduct locally, it was begun in 1916 and completed in 1918,

It was built by the N & W, C & 0, and Southern railroad companies. This
early use of open spandrel arches in Virginia, combined with the "T"
design of this bridge, makes it unique in Virginia. This bridge inter-
sects another at 90°, and both bridges are built as one "T" shaped unit.
This bridge includes five main spans of heavy two-ribbed construction, a
four-ribbed open spandrel arch, and concrete beams and slabs.

The earliest city bridge in Virginia is in Bedford, Salem Con-
struction District. This large railroad overpass was built in 1907 to
carry the main street over the N & W railroad. It is illustrated in
Figure 27, which shows it to be a concrete bridge articulated to look
like stonme.

A small, double arch railroad underpass located in Stafford County,
Fredericksburg Construction District, was the earliest concrete arch
surveyed in Virginia. 1Its date of construction, 1904, is formed in the
concrete. Figure 28 illustrates this Stafford County concrete arch.

The other concrete bridges noted in this portion of the text have
been isolated because of the regional peculiarities of their design.

Two through trusses, like the Rainbow Arches described previously
in the historical development, were built in the Richmond Construction
District. These bridges were of the bowstring variety and were designed
by the Virginia State Highway Commission for U. S. Rte. 1 highway
traffic. They were built in 1926 and 1927. Figure 29 is an elevation
view of the Nottoway River bowstring through arch. Note the lateral
bracing from arch crown to arch crown. Sometimes this structural member
was necessary to sustain wind loads and to prevent lateral instability
of the bridge.

In contrast to these bowstring arches are three heavily designed
monumental city bridges built in the city of Roanoke, Salem Construction
District, between 1926 and 1928. They are massive arches, detailed with
heavy towers and applied ornamentation. One of these bridges, the
Memorial Avenue Bridge, is illustrated in Figure 30.

Several railroad underpasses in Montgomery County, Salem Con-
struction District, were built in "horseshoe" arch forms, as illustrated
by thé underpass in Figure 31. This shape was not seen elsewhere in the
state. It is not without precedent, however, as a discussion on rail-
rYoad arch and box culverts in a 1903 A.S.C.E. Transactions paper cites a
preference for arches with battered 1/2 in. to 1 ft. (0.6 cm to 30.0 cm)
barrel walls. 1In Virginia, its occurrence is isolated in Montgomerv
County.
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Figure 26. This open spandrel arch bridge was built in Lynchburg
between 1916 and 1918. It carries Rte. 29 across the
James River.

Figure 27. Concrete arch bridge built in Bedford in 1907. The
surface was treated to roughly imitate stone.
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Figure 28. The earliest surveyed concrete arch bridge was this
double arch underpass, built in 1904 in Stafford
County.

Figure 29, This concrete bowstring arch was built by the
Virginia Department of Highways in 1926.
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Figure 30. The Memorial Avenue Bridge in Roanoke was built
in 1926. This ornamented, monumental metropolitan

highway bridge is constructed with three heavy arch
ribs.

Figure 31. Concrete arch underpass, constructed in Montgomerv
County, illustrates the regional diversity found in
Virginia arch types. This "horseshoe arch" was built
only in Montgomery County.
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Figure 32 shows a multi-span, low arch bridge typical of Shenandoah
County design and encountered elsewhere only in 2 bridges in Montgomery
County. -

The bridges shown in Figure 33 are stone-faced concrete arches
built on two approach roads to a private home in Halifax County. The
bridges were probably built before the 1928-30 date of construction for
the corresponding stone house. They are particularly significant when
viewed in the context of the estate. There is another stone-faced arch,
of vet another style, and a solid masonry double box culvert opposite
the 2 bridges illustrated. The structural unitvy created by these
bridges and the house and its setting is striking. Although the bridges
are of recent construction and anachronistic structurally, they are
unique and noteworthy.

These examples illustrate the regional diversity in bridge types
seen throughout Virginia's bridge survey and attributed to the relative
autonomy of county road supervisors in the early yvears of hjghway bridge
construction. The need for consistent bridge standards, however, was
addressed early by the Virginia State Highway Commission. The third
annual veport of the State Highway Commission, for the vear ending
September 30, 1909, stated:

After a careful study of the needs and desiring that bridges
should be designed and erected according to.some specifica-
tions which ¢ould be used and lived up to as standard by the
State and countv, this department, last July, issued "General
Specifications for Steel Highway Bridges'.

Copies of these were sent to all county clerks for use in their bridge
work. To make the process less confusing, the report stated that
standard plans for steel bridges were being prepared according to the
specifications.

Also in preparation were standard plans for reinforced concrete
bridges. The 1909 annual report further states a Highway Commission
preference for reinforced concrete design:

Whenever practicable reinforced concrete spans have been used,
This type of construction requires no maintenance, and its
strength increases instead of diminishing with age. Spans
from five to fifty feet in length have been designed and
constructed.

Of the bridges surveyed, only 10 were credited by their bridge
plates to Virginia State Highway Commission design. The majoritv of the
concrete arch bridges surveyed were designed and built by unidentified
companies,

Additional information and photographs of concrete arch bridges in
Virginia can be found in the survey information sheets in Appendix A.
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Figure 32.

Regional diversity also is illustrated by a series
low multiple arches built in Shenandoah County.

Figure 33.

Unusual stone-faced concrete arch bridge - built in
Halifax County.
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Table 1.

B%ISK
STONE MASONRY

BRIDGE

Arch Bridges and Bridge Companies in Virginia:

Bristol Construction District

CONCRETE

ND- no date

* Older masonry structurs visible within this structure.

33

39

FILLED SPANDREL CLOSED SPANDREL OPEN SPANDREL :
TYPE ARCH ARCH ARCH 0
ococoor—ag EF:“:”:] OTHER T
COUNTY
1-1929, 42
1-ND, 24’
1-ND, 16' RR U 1-ND; AR U (2 spans at 28")
1-ND, 20' RRU
1-ND, 30' RR U -
Russell 4
1-1907, 14, RRU 1-1928 (2 spans at 73') 1-1822, 120*
1-ND (2 spans at 75') 1-1922, 152"
Seoit - - —5_
1-1896, 14' RRU - 1-ND (2 spans at §7") 1-1928, 57
1-ND, 44'
Smyth 4
*1-1890-1919, 2 spans 1-ND, 113
1-1923 (2 spans at 49")
1-1923 {3 spans at 38)
. ‘l-l’zl {3 spans at 38")
woll 1-ND, 53* o
2-1927, 10" 1-ND, 20°
1-1901, 21' 1-1927, 13*
1-ND, 12*
1-ND, 17*
‘Washington 7
1-1807, 18' RR U 1-1926, 73"
2-ND, 37" 1-1926, 98"
2-ND (2 spans at 287} 1-1826, 132"
1-1928, 108*
Wise 9
1-1928 (2 apans st 58")
1-1930, 45"
C Mythe 2
TOTAL H 20 7 7 o



BRIDGE
TYPE

BRIDGE
COMPANY

B%!FK
STONE MASONRY

CONCRETE

ND=- no date

FILLED SPANDREL
ARCH

[} s | covene [ evvevers § wummsann | o

CLOSED SPANDREL
ARCH

) s e |

/4N

T

OPEN SPANDREL
ARCH

OTHER

-~ » 4 O 4

Atlanttc Bridge Co.
Greensboro, N. C.

Bates & Rogers Coastructioa Co.

W. W. Boxley & Co.

Chareill C4,

Conorets Stes! Bridge Ca.
Clarksville, W. Va.

Concrete Steel Inginesring Co.
New York, New York

Luten Bridgs Co.
York, Pa.
Kooxville, Tene.
Clarksimrg, W. Va.

Tasewsil Cot 2-1923

Washington Cot 31927

Blaost Cor 1~1929, 4 ribe
Scott Cor 1-192, 2 ribe
Smyth Cot 1-1928, 2 ribe
Wythe Cot 1-1928, 3 ribs

1-1930, 3 ribe

Wise Co; 11928, 2 ribs
2-1928, 3 ribe

Roehl & Stes!
Kooacvilie, Temn,

Scoit Co:2-1822, 2 rhe

Virginia Stass Righwey Commission
Richmond, Va.

Wise Cor 1-1939, 2 ribe

Uninown

“

TOTAL
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Table 2. Arch Bridges and Bridge Companies in Virginja:

B%I'CK
STONE MASONRY

BRIDGE

CONCRETE

Salem Construction District

ND- no date

TYPE

FILLED SPANDREL
ARCH

COUNTY

o Jf e | covmien f emaymn | e =

CLOSED SPANDREL OPEN SPANDREL
ARCH ARCH

e

/4N

L

OTHER

-~ P» 4 O =

1-1906, RR U, 23
*1-1906, RR U, 30°
1-1907, RR O, 60°

Bacdford 3
1-ND, RR U, 20*
Boteturt 1
Carroil D
C;
Taig ’
1-ND, 86*
1-1928, 10¢'
Franklin z
Floyd 9, RR U, 18 °
*1-1819, , 187
1-1928, RR U, 22*
1~ND, 28"
1-ND, 27"
. 9
Giles i
3
.
Henry )
T=TF08, " RR U, T8 (N1 (3 spans &t 7"}
1-1913, RR U, 1¢'
11918, RR U, 11’
1-ND, RR U, 2 spane (sh'd)
1-ND, RR U, 15*
. - 1-ND (3 spans st 107) ;
Pasrick 0
1-1937, 400 1-1927, 100
1-1900, RR.U, 20' , X
. v, 11929, 60* 1-1930 @ spans at 60’} 5
1~1928, $ spans =t 177
1-1930, S spans at 128
1-1928 (3 spans st 125') :
2 s
TOTAL R v a i

* Older masonry structure visible within thi s strocture.
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- BRICK
or

CONCRETE

BRIDGE STONE MASONRY ND- no date T
FILLED SPANDREL - CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH [o]
FI—=T—f=—1—1-] T:ﬂ"——ﬂ:ﬂ:f OTHER T
BRIDGE
- L
COMPANY
dantic Bridgs Co. 0
ates & Rogers Construction Co. Moncgomery Coy 1-1906, RR U 1
Roanoke: 1-1928, 3 ribe .
. L1928 Roancke: 1-1930, 2 ribe ,
“ o
1]
aten Bridge Co. ;
ork, Ps./Knoxville, Tenn,
. . Pulaskt Cot 1-1927, 2 ribe Pulaskt Cos 1-1827, 2 rib
larksville, W, Va./Knoxville, Teaa. ! o192, 2 cibe i8530, 2 ribe .
0
Franklin Cor 1-1928, 2 ribe L
3 1 [) 0 0 11

17
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Table 3.

BRIDGE

BlzlfCK
STONE MASONRY

Arch Bridges and Bridge Companies in Virginia:

T.ynchburg Construction District

CONCRETE

NO- no date

T
FILLED SPANDREL CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH 0
o o e s eT—T——f—1——1"] FFZH—’_‘I}:H OTHER T
--.“
! z/
L
COUNTY
2-ND, 22*
Amberst N
_Appomatiox [
Buckingham 1-1931, 200 1
1-1928, 7
1-ND, RR T, 30* ;::: : U, 1¢ 1-1928, 88
o 1-ND, 28' 1-1928, 93*
Campbeil s
.
Sharjotts 9
1-ND, 8
Cumbsriand L
1-ND, 12* (stons faced)
1-ND, 20° (stone taced)
1-ND, 23" (stome faced)
Halifax ) s
1-ND, 2 spams st 20°
Neison A
1-ND, RR U, 16'
Pitteyivania i
Prince Edward o
1-191¢ (7 spaas » 100")
1-1508, AR U, 20¢
Lynchbarg (Cleyy 2
1-1927 (10 spams » 100")
1-1928 (7 spams > 100°)
Raovilie (Cliv) 2
TOTAL 2 13 s
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BRICK
or

CONCRETE

BRIDGE STONE MASONRY ND- no date T
FILLED SPANDREL. CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH 0
Fl—T——T—T—=1"] 'F”:”—_"”:” OTHER T
V- aaNVa N A
BRIDGE
COMPANY L
1-1928 (. B. Luten.
2 ribe
Atlantie co. 1
Bates & Rogers Constroction Co. 'y

W.W. Boxiey & Co.

Churekill Co,

Concsrete Heel Bridge Co.
Clarkaville, W. Va.

[Danrvilies 1-1927 (D. B. Luten, Designer),
2 ribe

Conorets teel Engineering Co.
New York, New York

Lutes Bridge Co.
York, Ps.
Knoxviile, Tess.

Campbeil Co: 2-1928, 2 ribe

Roehi & Swei

Virginia State Highway Commission

[Backingees Cot 1-1931

Unknows

TOTAL

43
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Table 4. Arch Bridges and Bridge Companies in Virginia: Richmond Construction District

BRICK
or CONCRETE
BRIDGE STONE MASONRY ND- no date T
FILLED SPANDREL CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH 0
T T T
ccocS o —oa f:[:”‘::”:_‘! OTHER T
_W\_ m A
L
COUNTY
Ameiis 2
1-1922, 33
1-1923, 32* 1-ND, &2'
1-ND, 29' 4
Charles City 9
1-1A25, 2 spans =[34 (sb'd) 1-ND, 23
Chesterfield
1-1926, 907
. 1-1927, 98' 2
Goochiand 0
1-1923, 3 spane a¢ 95
Hanover 1
1-1911, 18 spens = 1375
1-ND, 20' 2
Henrico -
Lunenburg 2
Mecklenburg 9
New Keut 0
Nottwoway 0
Powhatan [
Prince George [
TOTAL
1 1 o 1 2 1n

* Old masoury structure visible within this structure.
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BRIDGE
TYPE

BRIDGE
COMPANY

B%!'CK
STONE MASONRY

CONCRETE

ND- no date

FILLED SPANDREL
ARCH

g3 a0

CLOSED SPANDREL
ARCH

=)

/4N

T

OPEN SPANDREL
ARCH

OTHER

r » - O

W. W, Boxiey & Cov

Concrets Steel Ingineering Co.
New York, New York

Hearioo Cos 1-1911-1913

Brumewick Cor 1-1922

Yisgiata State Highwey Commission

“ o

Dinwiddie 1-1926
" 1-1927

®

Uniknown

o

TOTAL




Table 5.

B%ISK
STONE MASONRY

BRIDGE

Arch Rridges and Bridge Companies in Virginia:

Suffolk Construction District

CONCRETE

ND-~ no date

TYPE

FILLED SPANDREL
ARCH

COUNTY

[ f e | s |f s § e [

CLOSED SPANDREL
ARCH

]

/4N

T

OPEN SPANDREL
ARCH

"

OTHER

ro» 4 0O -

_Greensville

Jumes City

1-ND, RR U, 16'

Newpore News

Portsmouth

York

TOTAL
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BﬂoerK
STONE MASONRY

BRIDGE

CONCRETE

ND~- no date

1856

TYPE

FILLED SPANDREL
ARCH

» D S S T o

BRIDGE
COMPANY

j = v i cmmen J} vamn | wose o |

CLOSED SPANDREL OPEN SPANDREL
ARCH ARCH

e s e

/4N

T

OTHER

- » 4 O

Atlaptic Bridgs Co.

Bates & Rogers Construction Co.

W, W. Boxley & Co.

Chureddll Co.

Conoress Steel Bridge Co.

Conorets Steel Zngineering Co.
New York, New York

Lirter Bridgs Co.

Roshl & Steei

Virginia State Highway Commission
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Table 6.

BRIDGE
TYPE

COUNTY

Arch Bridges and

District

B%ISK
STONE MASONRY

Bridge Companies in Virginia:

Fredericksburg Construction

CONCRETE

ND~- no date

0 O A D S S S S 2 i S 5

FILLED SPANDREL
ARCH

oc o3 a

CLOSED SPANDREL
ARCH

e e s L i |

/4N

T

OPEN SPANDREL
ARCH

'

OTHER

ro» 4 O -

Carolipe

King George

King & Queen

King Willtam

Mathews

Nortbumberisnd

Richmond

1-1904, RR U, 2 spans at 11"
1-ND, 2 spans at 23"

Westmorelasd

TOTAL




BRIDGE
TYPE

BRIDGE
COMPANY -

B%ISK
STONE MASONRY

CONCRETE

%
X

ND-~ no date

FILLED SPANDREL
ARCH

S D TR D S Al 00 SN S v

[ [§ owsns | eommn | v [f commvos f o §

CLOSED SPANDREL OPEN SPANDREL
ARCH ARCH

=]

/4N

S

OTHER

rP» 4 0O A

Atlantic Bridge Co.

Bates & Rogers Conwtruction Co.

W. W, Boxley & Co.

Churchill Co.

Concrete teel Bridge Co.

Concrets Steel Engineering Co.
New York, New Yors

Lutes Bridge Co.

Roehl & Steel

Virginia Stats Highway Commission

Uninown

TOTAL
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Table 7.

Arch Bridges and Bridge Companies in Virginia: Culpeper Construction Nistrict

*Oider masomry structure visible within this structure.

50

BRICK
or CONCRETE
BRIDGE | STONE MASONRY ND- no dete T
FILLED SPANDREL CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH 0
o i S o s S s e i R & = 5 H:H;‘I:ﬂ:ﬂ OTHER T
_W\_{ l_/‘\_' J A
L
. COUNTY
Albemarle -
.
Culpeper o
1-1893, 8° 1-ND, RR U, 12
1-¥D, RR U, 23' (brick) - spans J
11836/ 1886 (ab'd e 8 ki
Fairfax 5
1-ND, 18 1-1918 (2 spans st 30"
1-ND, 23
Fauquisr 3
1-1926, 19°
Fluvanna 1
Greens 0
T\, 18° T=I9T5, 3% T-RO 2 ab'd)
1-ND, 26 1-1916, 32* (sb'd) 3-ND, 49'
1-ND, (2 spane st 30°} 1-1918, 43 1-ND, S1*
1-ND, (2 spens at 62') 1-1821, 38' 1-ND, 53
1-ND, (4 spans = 272'), (sb'd) 1-ND, 13* 2-ND (ab'd
Loudon 1-¥D, 1-ND. 29 20
Leuiss [
Madison ]
1-ND, RR U {2 spans a 30"
Drunge )
Prince William 0
Rappehannock 2
TOTAL 10 18 2 9 ° 30



BRICK
or

sC 0

CONCRETE

%S

.

»

BRIDGE STONE MASONRY ND- no date T
FILLED SPANDREL CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH 0
o coc—oc—o }:H'—'-—{E:ﬂ-_—"—i OTHER T
BRIDGE L
COMPANY
_Atianyc Bridge Co, .
Bates & Rogers Constructton Co. g
W.W. Boxley & Co. 0
Churohill Co. J
Concrete Steel Bridge Co. 2
Conorets Steel Engineering Co.
New York, New York g
Fauquier Co: 2-1919
Loudon Cor 1-1915
2-1916
Luten Bridge Co. 1-1921 .
York, Ps.
Roehl & Steel [
Virginia State Highrwsy Commission g
1 12 2 ° o )
Uniowows.
TOTAL 0 18 3 ° ° ]
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Table 8.

Arch

BRICK
or

Bridges and Bridge Companies in Virginia:

CONCRETE

Staunton Construction District

- dat
BRIDGE STONE MASONRY ND- no . T
FILLED SPANDREL CLOSED SPANDREL OPEN SPANDREL
TYPE ARCH ARCH ARCH 0
I T T I TTT
ScoOcococoo F{F”::‘;H OTHER T
COUNTY
1-1928, RR U, 25’
1-ND, 48
L-ND, 12’ 1-1925, 4 spans at 65
* 1-ND, RR U, 19 2-8D, 11° 1-1929, 3 spans at 130
Alleghany 3
1-ND, RR U, 3 spmns at 13*
1-ND, RRU, 3 spans at 13* 1-1926, 103"
1-ND, RR U, 41"
Augusta 1-1874, sb'd :
1-ND, 27 1-1927, 84"
1-ND, 29"
Baty 3
Clark 4
1-1917, 2 spans at 33
Frederick 1-1929, 28" 2
Highinog ¢
1-ND, RR U, 38’
Page !
1-ND, &' 1-ND, 18
" 1~ND, 8' 1-ND, 19*
1-ND, RR U, 22 1-ND, 9 1-ND, 21 .
Rockbridge 1-ND, 90° (Natural Bridge) 1-ND, 13 s
1-ND, 8'
1-ND, 11*
1-ND, 12*
Rockingham 3
1-1921, 4 spans at 22
1-ND, 5 spans at 20*
3-ND, 8 spans at 18'
Shenandoah ’ F
Warren Q
TOTAL 10 23 ¢ 3 ° 36

* Older masonry structure visible within this structurs.
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BRIDGE

B%l'CK
STONE MASONRY

CONCRETE

- .1857

ND- no date

TYPE

BRIDGE
COMPANY

FILLED SPANDREL
ARCH

| = § e | s Jf et § v [ o §

CLOSED SPANDREL
ARCH

=)

/4N

T

OPEN SPANDREL
ARCH

OTHER

ro» 4 O -

Atlantic Bridge Co.

Bates & Rogers Construction Co,

W. W. Boxiey & Co.

“hurchill Co,

;oncrete Steel Bridge Co.

‘oncrete Stest Enginesring Co.
jew York, New York

Frederick Co: 1-1929

Bath Cor 11927
Frederick Cot 1-1917

Alleghany Cot 1-1928, 2 ribs
" 11929, 2 ribs
Augusts Cos 1~1926, 2 ribs

20

30

38
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CRITERIA

The diversity of types encountered in the -survev of masonry and
concrete arches conducted as the final stage of the Virginia inventory
requires a modification of the numerical rating system developed previ-
ously to evaluate the metal truss bridges and shown in Appendix B. The
arch bridges would not be so easily divided into the more rigidly
defined metal truss categories, and thus it is difficult to apply those
criteria on a broader basis.

A trial numerical rating system which combines aspects of
Virginia's prior system (23) with one developed by Kemp in West
Virginia (24) is shown in Table 9.

The factors comprising the criteria for historic significance of
Virginia's masonry and concrete arch bridges parallel and appear to be
compatible with the criteria developed for its metal trusses. Differ-
ences derive from conditions such as the fact that stone and concrete
bridges have not been moved as was sometimes the case with metal
trusses while site integritv is thus common to all arch bridges setting
may have been significantly compromised. The significance of age for
concrete bridges derives from the development of the technologv
(reinforcing systems etc.) whereas that for stone, an ancient
technology, derives from the periods of Virginia's transportation
history (turnpike era, railroad era, etc.). In the case of metal
trusses, technological developments were reflected in designs that were
massed-produced and marketed on a national scale. These differences
have been considered in all three of the areas; i.e., documentation,
technological significance, and envirommental and historical factors.

The factors considered and the weight given to each are shown in
Table 9. The rationale for the factors and relative weighting is then
described.

The maximum number of points that can be given is 35, as compared
with 27 for metal trusses. Application of the criteria to the stone and
concrete bridges was accomplished by a panel of seven people. A
discussion of the results follows the explanation of the criteria.
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Table 9

Factors Comprising the Criteria for Historic Significance
of Virginia's Masonry and Concrete Arch Bridges

Factor Points Assigned
-_— Maximum: 8

A. Documentation
1. Designer/builder*
a. Unknown 0

b. Known, technological contribution

undetermined 1
c. Known, prolific builder 2
d. Known, unusual designer 3

2. Date**

a. Post-1932 0
b. Obsolescent phase for technology, But
pre~1932 1
c. Mature flourishing phase 2
d. Early flourishing phase 3
e. Pioneering phase 4
f. Unique example of very early date 5
Suggested for Stone Suggested for Reinforced Concrete
a. Post 1932 a. Post 1932
b. 1885-1932 b. Varies#*#*
c. 1835-1885 c. 1915~1930
d. 1800-1835 d. 1900-1915
e, Pre-1800 e. 1895-1900
f. Pre-1700 f. 1889-1895

*  When designer is ascribed bv stylistic attributes, one-half value is
assigned.
*%* When date is estimated, one-half value is assigned.
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Table 9 (continued)

B. Technological Significance Maximum: 18
1. Technology

a. Unique or significant structural features

including patented technology 3
b. Materials and craftsmanship 3
c. Integrity of structure 3
d. Individual span lengths 2
e. Number of spans 2

f. Noteworthy architectural or engineering
details

|—

g. Special considerations ' 1
2. Configuration/Type

a. Unique/unusual in its tiﬁe 3

b. Rare survivor though of standard design 1

c. Typical example of its time and a common survivor 0

C. Environmental and Historical Factors Maximum: 9
1. Aesthetics 3
2. History 3
3. *Integrity of setting 3
Documentation

The important elements for documentation are the designer or builder
and the age of the bridge.

Designer or Builder

Concrete and masonry bridges were built by prolific bridge building
companies, just as metal truss bridges were, and concrete bridge
companies patented their technological innovations as prolifically as
the metal truss bridge companies did. Unlike metal truss bridge
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construction, however, individual masonry and concrete arch bridge
design was often attributable to an individual designer or builder. The
individual could be a master mason or a consulting engineer whose
acknowledgement ranged from initials carved in a keystone to a bridge
nameplate. The category ''designer/builder" includes bridge companies
but allows for individual designers.

Designers or builders, either individuals or companies, are
characterized at three levels of significance. The maximum number of
points are ascribed to the category of "known, recognized designer,"
which is used for companies or individuals with a major influence in the
development of arch bridge design. Among these would be Latrobe for
masonry bridges and Ransome, von Emperger, or the Concrete Steel
Engineering Company for concrete bridges.

The second category is "known, prolific builder.”

Most of the masonry arches were built by known companies; e.g., the
N & W Railroad, the C & O Railroad, or the Ashby's Gap Turnpike Companv.
The historical background for Virginia railroads and turnpikes was given
previously in the text of this report. Rridges which were known to be
built by these companies were given 2 points for known, prolific
builder.

For concrete bridges, the designation "known, prolific builder" is
used to describe the Luten Bridge Company, the Concrete Steel Bridge
Company, and the Virginia State Highway Commission.

Twenty-four percent (32/136) of the concrete arch bridges are
documented Luten Bridge Company bridges. Many more were attributed to
this company stylistically. Daniel B. Luten patented many arch bridge
and reinforcement schemes, and his company built hundreds of concrete
bridges in the East and Midwest.

The Concrete Steel Bridge Company was organized in Clarksburg, West
Virginia, in 1914 by Frank D. McEnter and P. M. Harrison. They built
many reinforced concrete structures in the East until 1931. The Main
Street Bridge in Danville was built by the Concrete Steel Bridge
Companv, with Daniel B. Luten.

The Virginia State Highwav Commission was established in 1907 and
began standardizing bridge design on a small scale. Of the bridges
surveyed, only 10 were documented by their bridge plates to be of
Virginia State Highway Commission design.

The third category is "known, contribution undetermined." This
category gives latitude for future research, which may result in a
bridge changing its point value by 1 or 2 points higher when more is
learned about designers/builders.
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The majority of the concrete arch bridges surveved were designed and
built by unidentified companies. Where the builder is unknown, no
points are given.

Where the designer/builder can be attributed by location, style, or
design, the points assigned are one-half the documented point value.

Age
The general categories developed by Kemp, as shown in Table 9, give
a framework for the development of specific dates.

Stone masonry is an ancient technology and can be more readily
categorized into periods of historical significance than can
concrete. Since concrete bridges depend upon the development of
technology it is especially important to applv dating criteria
with respect to each type of bridge, i.e., plain vs., reinforced
concrete, closed vs. open spandrel arch, application of patented
systems, etc.

For each material there are six categories; points are given for
increasing age in five periods.

For stone: pre-1700 - 5; pre-1800 - 4; 1800-1835 - 3; 1835-1885 -
2; 1885-1932 - 1.

These categories generally reflect the development of transportation
systems as follows:

o Pre-1700-masonry bridges rare in the United States,
o Pre-1800-masonry bridges were scarce in the United States,

o] 1800-1835-masonry bridges were built by turnpike companies or
very early railroads,

o 1835-1885-masonry bridges were built prolifically bv railroads
and sparsely bv turnpike/highway builders, and

o 1885-1932-masonry bridges were built still by railroad companies
and some highway builders but the use of stone became
anachronistic during this period

For reinforced concrete: 1889-1893 - 5; 1895-1900 - 4; 1900-1915 -
35 1915-1930 - 2; no specific time can be assigned to the 1 point
category for reinforced concrete, in general. This category,
"obsolescent phase for technology but pre-1932," is appropriate for only
the concrete designs evolved in the late nineteenth and early twentieth
century, i.e., solid, filled barrel arches. It is inappropriate to
apply "obsolescent'" to the general category of reinforced concrete, as
technological innovations continue to date.
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The categories for reinforced concrete reflect the development of
transportation systems with technologically 51gn1ficant dates
incorporated:

o 1889-1895: Early development of reinforced concrete bridge
design; concrete bridge built in 1889 by E. L. Ransome.

o 1895-1900: FEra of experimentation in reinforced concrete bridge
design.

o) 1900-1915: Era of increasing confidence in reinforced concrete
as a building material, and prolific patent development.

o] 1915-1930: Era of rapid growth of transportation needs and
confident, established procedures for reinforced concrete arch
bridge design. (Still an era of experimentation in reinforced
concrete design and application.)

The concrete categories, particularly, are intended to be used
solely as a general framework, and should be applied by persons with
familiarity with historical concrete bridges. (The existing data on
plain concrete [i.e., non-reinforced concrete] allow for the development
of only a very general historical dating system: any pre-1890 plain
concrete bridge should rate 5 points, those built between 1890-1910
should rate 3 points, and any plain concrete bridge built after 1910
should rate 1 point.)

The points are awarded when the date can be definitely established
from date plates, plans, newspaper articles, railroad reports, or public
records. Where such information is not available, the age can sometimes
be estimated. When the date is estimated, one-half the point value is -
given.

Technological Significance

The second broad category evaluates the elements of the bridge's
structure and construction. In all cases the bridge is awarded points
if it possesses the characteristic under consideration. No fractional
points are given.

Unique or Significant Structural Features, Including Patented Techrology

Unlike the case of metal truss bridges the significant technological
elements of concrete or masonry bridge structures mav not be apparent by
visual inspection. Without documentation, it is generally not possible
to ascribe unique structural features or patented technology to these
bridges without destructive testing.

Concrete arch bridge documentation consisted of bridge plates,

company catalogs, and plans. Additional sources might be contemporary
engineering periodicals.
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Features which scored points were Luten patents, Concrete Steel
Engineering Company patents, and an innovative design solution.

No masonry arch bridges in Virginia were known to have significant
structural features or patented technologv. 1In fact, this category
would exclude all but rare masonry arch bridges. Thus, the maximum
number of points possible for masonry arches is 3 points less than the
maximum possible for concrete arches.

Materials and Craftsmanship

Points are given if the structure was constructed of high quaiity
materials (no deterioration apparent) and high quality craftsmanship.

Integrity of Structure

Points are given if the bridge structure has not been modified.
Modifications are usually evident during field inspection.

Individual Span Lengths

Points are given for masonry spans in excess of 30 ft. (9m). For
concrete arches built until 1915, points are given for spans in excess
of 50 ft.(15m). For concrete arches built after 1915 but prior to 1932
points are given for spans in excess of 125 ft.(38m).

Number of Spans

Points are given for bridges with multiple arches for all bridges
built prior to 1915. For bridges with more than two arch spans -built.
after 1915 points are awarded.

Noteworthy Architectural or Engineering Details

Points are given for ornamental details or interesting technological
applications.

Special Considerations

This category is for features which are not indicative of advanced
or special applications of technology, but reflect special design
features. It includes local design idiosyncrasies, types peculiar to a
particular region, construction with a nineteenth century appearance
built in the twentieth centurv, use of unusual materials, or unique
items such as George Washington's initials carved in the Natural Bridge.

Configuration/Type

The arch bridge was characterized as (1) unique/unusuél in its time,
(2) a rare survivor though of standard design, or (3) typical example of
its time and a common survivor. This classification follows the one
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used in the field survey inventory sheets. It is a characterization
which is relative to Virginia's surviving arch bridges.

Environmental and Historical Features

Environmental factors are evaluated in three areas: aesthetics,
history, and integrity of setting. Points are awarded if the bridge
possesses the characteristic under consideration. No fractional points
are awarded. While environmental factors are more subiective than those
in the preceding categories, experience in applying these criteria to
metal trusses and to the arch bridges included in this report showed
that there was broad consensus on when the points should or should not
be awarded.

Aesthetics

The bridge is an integral part of its setting and removal of the
bridge would be detrimental to the setting,

History

Bridges are awarded points if there is documented historical
significance associated with them; the category is broad and subiject to
available research.

A bridge may be a part of an important historically documented
transportation network; e.g. a railroad or turnpike company. It mav be
located at a significant crossing and be part of a series of bridges
built at that site.

A bridge may be associated with significant industrial or
residential development, or it may be associated with individuals or

events of local or statewide significance.

Integrity of Setting

Unlike metal truss bridges, arch bridges of monolithic construction
require destruction for removal. Since relocation is not a feasible
alternative, the bridge's setting is important.

This setting has integrity if changes have not occurred which

detract from the bridge's historical setting. The setting should convey
a sense of what it was like in its historic period.
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APPLICATION OF THE RATING SYSTEM

The criteria were applied to each of the 166 arch bridges included
in the survey. Of these, 30 were masonrv and 136 concrete. The bridges
were evaluated by a seven-member panel consisting of the author, three
persons from the Research Council with experience in historical issues,
representatives from the Environmental Quality and Bridge Divisions of
the Virginia Department of Highways and Transportation, and a
representative of the Virginia Historic Landmarks Commission. This
panel reached a consensus on the points to be awarded to each of the
bridges. The results of the consensus are given in Table C-1 for
masonrv bridges and in Table C-2 for concrete hridges. Within the
tables the bridges are grouped by construction district, countv, and
route number.

The maximum score possible for concrete bridges would be 35, while
the corresponding maximum for masonry structures would be 32 since the
attribute "unique or significant structural features including patented
technology", worth 3 points, would not be applicable.

Modified masonry arches, like those illustrated in Figure 21, were
evaluated as masonry structures which lacked integrity of structure.

Application of the criterfa by the panel resulted irn ratings ranging
from zero to 31 for the concrete arches and from 9 to 29 for the masonry
arches. Establishing a numerical value as a standard bv which potential
historic significance would be judged is to some degree arbitrarv but
the value should be such as to ensure proper consideration of clearly
significant structures, to obviate the expenditure of effort on
structures that are clearly not significant, and to identify those 1n
the "grey area" that would warrant further studv on a case-by-case
basis. Based upon discussions during the application of the criteria to
the arch bridges, Virginia's experience with the criteria developed for
its metal trusses, and refinements and procedures developed bv several
other states, it would appear that the ranges shown in Table 10 should
be established.
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Table 10

Suggested Ranges to Use When Considering Potential Historic
Significance of Arch Bridges in Virginia

Significance Masonry Concrete
Levels Arches Arches
Range No. Percent Rangg, No. Percent
High >22 11 37 >24 9 7
Case-by-Case
Study 15-21 17 57 17-23 33 24
Low <15 2 6 <17 94 69

There were 11 masonry bridges which rated 22 or more points. These
were the Natural Bridge (Rockbridge County, on cover), the Aldie Bridge
(Loudoun County, Figure 1), the Falling Creek Bridge (Chesterfield
County, Figure 7), the Goose Creek Bridge (Loudoun County, Figure 2),
the Snicker's Gap Turnpike Bridge (Loudoun County, Figure 4), the two
Staunton C & O RR bridges (Augusta County, Figure 18 and Appendix Sheet
A-41), the Honaker N & W RR underpasses (Russell County, Figures 12 and
13), the Southside RR underpass (Campbell County, Figure 17), and the

Shenandoah Valley RR underpass at Buchanan (Botetourt County, Figure
11).

The Aldie Bridge is located in.a National Register Historic
District and the Goose Creek Bridge is 1isted on the National Register
of Historic Places. :

There were 9 concrete arches which rated 24 points or higher. They
were the Richmond Mayo Bridge (Appendix Sheet A-65), the old Rte. 29
Lynchburg bridge (Figure 26), the Luten bridges in Appalachia (Wise
County, Appendix sheets A-17 and A-19), the Bedford city bridge (Bedford
County, Figure 28), the Luten bridge in Bland (Bland County, Figure 24),
the Roanoke Memorial Ave. Bridge (Figure 27) and Rte. 116 (Appendix
Sheet A-41) brldges, and the Worsham Street Bridge in Danville (Figure
25) .

The Bedford bridge is Jlocated in a. Naflonal RegiQter Historlc
District. :

There are 17 masonry arches that rated between 15 and 21 p01ntq and
33 concrete arches that rated between 17 and 23 points. When these
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bridges are evaluated on a case-by-case basis, their point value may
increase since research undertaken for the evaluation mav produce

information concerning designers, patents, local history, etc., not
discovered during the inventory.

Of the 166 arches included in the inventory, 96 would fall in the
not significant category.
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SUMMARY AND CONCLUSIONS

As stated in the introductorv remarks to this report, the survey
and photographic inventory of Virginia's bridges has been completed with
the issuance of this report.

The arch bridges surveyed in Virginia fell into three broad cate-
gories:

1, stone turnpike bridges,
2. stone railroad bridges, and
3. concrete highway bridges.

The arch bridge types surveyed in Virginia reflected the general
historical building trends in the United States. However, with respect
to nationwide significance, there seem to be no remarkably early or
otherwise noteworthv examples of construction types in Virginia. On a
state and local level, Natural Bridge, the James River and Kanawha canal
bridge, the turnpike and railroad bridges, and the concrete arches noted
in the text were all representative of important aspects in the develop-
ment of Virginia's transportation network.

The diversity of types encountered in this final stage of the
Virginia inventorv required a modification of the numerical rating
system used to evaluate the metal truss bridges. The arch bridees would
not be so easily divided into the more rigidly defined metal truss
categories previously developed, and thus it would be difficult to applv
those criteria on this broader hasis,

A numerical rating svstem which éombines aspects of Virginia's
prior system (23) with one developed bv Kemp in West Virginia (24) was
developed and applied

This resulted in suggesting that three levels be considered in
evaluating potential historic significance of Virginia's arch bridges.
Eleven (37%) of the masonrv and 9 (77) of the concrete arches were
classified in the most significant category, and 2 (6%) of the masonry
and 94 (69%) of the concrete arches in the lowest categorv. The
remaining 17 (577) masonry and 33 (247) concrete arches were identified
for further evaluation on a case-by-case basis,

O0f course, the aim of such a system is the development of criteria
for determining the relative significance of historic bridges. Those
bridges isolated as eligible for listing on the National Register of
Historic Places should be given due consideration in the long-range
highway planning process through the development of a conservation plan,
which is beyond the scope of this project.
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It would be important to note in the development of a statewide
conservation plan for historic bridges that those structures which fall
outside the eligibility range can provide invaluable information to the
engineering community. The evaluation of bridge-building technology for
monolithic structures 1is largely guesswork unless plans exist. Unlike
the readily identified structural systems of iron and steel bridges,
masonrv bridges do not readily reveal their structural identity or means
of construction. 1In demolishing masonrv and concrete bridges, load
tests could be conducted on specific bridges, core samples could be
evaluated, and reinforcement systems could be identified. If such
exhaustive testing appeared unnecessarv, recovery of sample reinforce-
ment would be an easv matter, and a systematic understanding of rein-
forcement svstems used in Virginia could be compiled with minimal
effort. Photogrammetrc techniques, such as described in another Council
report, (25) could aid in such recovery and should be part of the
conservation plan.

In this wav, those resources which are lost in the necessary
upgrading of bridges and highways could provide knowledge necessary for
stabilizing, rehabilitating, and maintaining those bridges deemed
appropriate for preservation. The results of historic bridge inven-
tories therebv serve multiple purposes as a compilation of historical
data, a highway department planning tool, and an engineering design

reference,
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APPENDIX A

SURVEY INFORMATION AND LOCATION OF CONCRETE AND MASONRY
ARCH BRIDGES IN VIRGINIA

Appendix A consists of eight Virginia district maps and isolated
survey sheets which represent types of arch bridges located in each
district. The information is presented in a district-by-district
arrangement, based upon Department of Highways and Transportation
district numbering. The order is as follows: 1. Bristol District,

2. Salem District, 3. Lynchburg District, 4. Richmond District,
5. Suffolk District, 6. Fredericksburg District, 7. Culpeper District,
8. Staunton District.

Each district map locates the arch bridges in the district and
identifies them by the following categories: Stone or brick arches,
concrete filled spandrel arches, concrete ribbed closed spandrel arches,
concrete ribbed open spandrel arches, and other. (See legend on the
district maps.)

The survey sheets which follow each district map are arranged in
alphabetical order by county, and within each county by route number.
The photographs which illustrate the arch bridges on the survev sheets
are located in the Arch Survey files. Each photograph is one of a
number listed on the front of each survey sheet.
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%-383 Photo Numbers:

-1774

SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geogravhic Information AT1:25-32
State: Virginia
Va. Dept. of Highways District: Ru/i«znf ; No.o 1 .
County: Bland ;s No. 10 .
City/Towm: Bland .
Street/Road: Route 9§ .
River/Stream/Railroad (crossing): Crab Orchard Creek .
UTM/KGS Coordinates: .
Historical Information
Formal designation: .
Local designation: ' .
Designer: Lufen Brlidge Company
Builder: Voxk, Pennsylvanca; Knoxville, Tennessee
Date: 19729 ' s basis for: bacdge plate .
Original owner: ; use: vencculat R
Present owmer:. VDOH & T ; use veiculan
Historical or Technological Significance
Unique/Unusual in its time:
X Rare survivor though of standard design: Best Luten bridge swweued in

Virgdnda; 7 Lane, 4 nibbed Lufen seamental arch with deccratve parapvet wall and 0osts
Typical example of 4its time and a common survivor:

X Other Remarks/Explanation: Decorative concrete column Liaht nosts on each end
made _bu:  Petty John
Art Concrete bridge nlate
Tornre Havite
Indiana

This bridae, tupical o4 Luten's "vark' bridaes, L8 in remarkablu accd condltich.

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spero .
Date: July 1981
Affildiacdion: V. H. 6§ T. R. C
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Design Information

Compass orientation of axis: .  Architectural or decorative features:
No. of spans:_| ;length overall: 43'. -Balustrade of ww-shaped post as parapet wall
Span types:
(1)__anch ; length:_ 43’ »  -Fluted columns with decorative capitals at
(2) ; length: - ends of bridge
(3) ; length: .
(4) ; length: .
(5) : length: .
(6) ' ; length: .

No. of lanes:_ 2 ; Roadway width:30'-9.

Structural Information

Substructure:
Material: . Abutments: Concrete .
Foundations: . Wings: Concrete
Piers: . Seats: .
Superstructure:
e heeaGl.  GoGLL Crnecowme X
Configuration:

A, Arch X Barrel Ribs(no.) 4 ; Spandrel: Open Solid ¥
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
i .00 Deal Lype Slze WO/ Spaclng

Reinforcing System:

Parapets: Docongifive  tynical luten posts on paeapet wal?
Clasical tywe wosts at opds cf huidge which wene 2ight prosty

Sketch
Side Elevation Section A-A
.fLﬁ 421 -4" >]]
N | | T T
E< 42:_071 ,;}L
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A10:32

State: Virginia
Va. Dept. of Highways Districe: Baistfel No. 7.

County: Russell No. 83 .
City/Town: Honaken .
Street/Rcad: Route 646 ' .
River/Stream/Railroad (crossing): N&W RR .

we we

UTM/XGS Coordinates: .

Historical Information

Formal designation: .

Local designatioen: _ .

Designer: .
Builder: .
Date: _]§87-1%859" 3 basis for: N & W Annual Repoat .
Original ownar: N § W RR ; use: _Vehiculan .
Dragent ~w—ar: ' sa: _Vehiculan

1
y  w

Historical or Technological Significance

v Unique/Unusual in its time: _Ashfar masonwy circulan bariel carry ina rcad and

stream. From spring point up, arch Ls brdick Lined. .
Rare survivor though of standard design Veussodr and coning stones are
distinguished 4rom othenrs. ~ . .

Typical example of its time and a common survivor:

Other Remarks/Explanation: Thtee N § W underpasses, all bullt at the same time,
Route 637, 646, 647. The two otherns no Longer cavwy trasicc on Lecal roads.

Nature/Degree of any destruct ive threats:

Reference materials and contemporary photos/illustrations with their respective locatiouns:

Recorder: P. A. C. Speno .
Date: July 1981 .
Affiliacion: V.H. & T.R.C.
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Design Information

Compass orientation of axis:

No. of spans: | ;length overall:

Span types:

(L)_Axrch ; length: 30! .
(2) ; length: .
(3) ; length: .
(4) ; length: .
(3) ; length: :
(6) ; length:

No. of lanes: 1 ; Roadway width:171'-71"

Structural Information

Architectural or decorative features:

Substructure:
Material:
Foundations: .
Piers: .
Superstructure:

Material: GStone X Concretae

Configuration:

A. Arch__x Barrel X Ribs(mo.) _
Circular_ X Segmental Other

Abutments:

Mas onry

5 Spandrel: Open______ Solid_
; Fixed Hinged

Infilling: Earth Ballast

B. Slab C. Rigid Frame

D. Beam Type Size

Floorbeanm Type Size

Reinforcing System:

No./Spacing

¥o./Spacing

Parapets:

Sketch

Side Elevation

\ ;,) 1_0"___e

Section A-A

Barrel s 56'-0" Long
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES . ¢
Geographic Information Ag:74-77

State: Virginia .
No. [

Va. Dept. of Highways District: Bristecl ;
County: Scotkt ; No. §4
City/Towm: .
Street/koad: Roufte 650 .

* River/Stream/Railroad (crossing): Stock Creek .
UTM/KGS Coordinates: .
Historical Information
Formal designation: .
Local designarion: .
Designer: Roehl and Steel, Kngxuille Tennessee .
Builder: .
Date: 1927 : ; basis for: Buiidae nlfate .
Original owner: y use: Veohicular .
Pragent owmer:. V.D. H 5T, oy ouse:r  Vehicwlan

Historical or Techmological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X__ Typical example of its time and a common survivor: ¢ Acbbed open spandrel
segmental arch .

X___ Other Remarks/Explanation: The roadway arches sfiahtlu with the anch and
quard rail/parapvet wall fcllews axrch, much shallower than structure's aich.

Nature/Degree of any destructive threats:

Reference matarials and contamporary photos/illustrations with their respective locations:

Recorder: P, A. C. Swero .
Date: July 79, 1981 .
Affiliation: V.H. § T. R. C
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Design Information

Compass orientation of axis:_ . Architectural or decorative features:

No. of spans: ] ;length overall:
Span types:

(1)_Axrch ; length: 31000 .
(2) ; length: .
(3) ; length: .
(&) ; length: .
(5) ; length: .
(6) ; length: .,

No. of lanes: | ; Roadway width: 17’'-1)

»

Structural Information

Substructure:
Material: . Abutments: Concrete
Foundations: . Wings: -
Piers: . Seats:
Superstructure:
Material: Stone Concrete_ X
Configuration:
A. Arch___x Barrel Ribs(no.) 2 ; Spandrel: Open__y  Solid
Circular Segmental_ X Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab - €. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elevation Section A-A

e 120! >4
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Tlwoiu Bukoels:
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information Al0:17-20

State: Virginia
Va. Dept. of Highways District: _ Brisfof ; No. 1 .

County: Smyih ; No. 36 .
City/Town: _ Saltville .
Street/Koad: Route 634, AfLison Gap Road . ' .
River/Stream/Railroad (crossing): N.F. Holsfon R .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local designationm: .

Designer: .
Builder: .
Date: ‘ ; basis for: .
Original owner: ; use: Velicular .
Dragamt pura=—- V.D.H. § T. ‘1 ume: Vehicublan

Historical or Technological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X __ Typical example of its time and a common survivor: 7 span seamental arch baried
highway bridge .

X__ Other Remarks/Explanation: _ Concrete on atrch, nier, paranet walls (s severelu
deterniorated, warticularnly on up-Atream side.

Nature/Degree of any destructive threats:

.

Reference materials and contamporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spero .
Data: July 19§81
Affiliation: V.H. & T.R.C.
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Design Informatiomn

Compass orientation of axis:

Architectural or decorative features:

No. of spans:__ 7 ;length overall:]33'-3"

Span types:

(L) Arch ; length: 47! .
(2)  Axch ; length: 47 .
(3 ; length: .
(4) ; length: .
(5) ; length: .
(6) ; length: .

No. of lanes: | ; Roadway width: ]7’'-&"

Structural Information

Substructure:
Material: . Abutments: Concrete
Foundations: . Wings:
Piers: . Seats:
Superstructure:
Material: Stone Concrete_ X
Configuration:

A. Arch X  Barrel X Ribs (no.) ; Spandrel: Open Solid X
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab -~ 'C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Sketch

Reinforcing System:

Parapets:__ Scfid concrete with formed Line articulaticn

Side Elevation Section A-A
= 133'-3" >
I 11 1] T J | Vi T ) g0 11 1] i 714 L ]
‘ I
e 67" - £ 67" ——
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SURVEY AND INVENTCRY FORM - CONCRETE & STONE BRIDGES

Geographic Information ‘ AT0:11-16

State: Virginia

Va. Dept. of Highways District: Ry 70/ ; No. .
County: Smuth ; No. __ 86 .
City/Town: .
Street/Koad: Rowte 645 S,
River/Stream/Railroad (crossing): N & W RR .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local designation: .

Designer: .

Builder: .

Date: 1894 ; basis for: _Keuystone carving .
Hd

Original owner: N & W RR use: Vehiculan .

Pragent gwmar: us Vehicularn .

Historical or Technological Significance

X ___ Unique/Unusual in its time: Ashlar mascnay high citeulan barrel arch underoass.

.

Rare survivor though of standard design:

Typical example of its time and a common survivor:

X Other Remarks/Explanation:
-Wing walls heavily buttressed witn masonay buttress, picfectung jrom plane oA
wing wall.
-Seat on A/w end 04 arch sor plate gorder Wieh spand ALver.
-Ng Summethy, L.e., Therne 45 no atch on ofner bank o4 ALver.
-Detenionated concrete caponing on arch and girder seafl, added Later. .

Nature/Degree of any destructive threats:

.

Referenca materials and contemporary photos/illustrations with their respective locations:

Recorder: P. A, C. Spenc .
Date: July 1981 .
Affiliacion: V.H. 5 7. R. C.
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Design Information

Compass orientation of axis:

Neo. of spans: ;length overall:

Span types:

(1)_Anch ; length:  74'-g" .
(2) ; length: .
(3) ; length: .
(4) ; length: .
(5)_ ; length: .
(6) ; length: .

No. of lanes: ] ; Roadway width: J(Q’-0N

Structural Information

Architectural or decorative features:

Substructure:
Material: .
Foundations:
Piers: .
Superstructure:

Material: Stone X Concrete

Configuration:
A. Arch X Barrel X Ribs(no.)
- Circular X Segmental Other
Infilling: Earth Ballast

Abutments:

Mas onry .

Mas onny

; Spandrel: Open Solid X )

; Fixed Hinged

B. Slab C. Rigid Fjame

D. Beam Type Size

Floorbean Type Size

Reinforcing System:

No./Spacing
No./Spacing

Parapets:

Sketch

Side Elevation

T 11

71 j a2k
-

I\\ZZ" {typ.) l

f@-]‘4'~0"ﬁ‘

Section A-A

-Arch barrell Ls 13'-1" Long
~Counses are 22"
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES‘

Geographic Information ' A9:30-33

State: Virginia
Va. Dept. of Highways District: Baistol

County: Washingzton
City/Towm:
Street/Roaa: Route 617 _

River/Stream/Railroad (crossing): STream

—1
95

)

UTM/KGS Coordinates:

Historical Information

Formal designation: .

Local designation: .

Designer: : .
Builder: .
Date: : ; basis for: .
Original owner: 3 use: Vohiculan .
Pregent owner:. VUDHET. : C 3 use: Vohicularn ‘ .

Historical or Technological Significance

X __ Unique/Unusual in its time: Huge, boulden sized cut stone bridge/culvert with
' single huge Lintel as roadbed. .
Rare survivor though of standard design:

Typical example of its time and a common survivor:

X __ Other Remarks/Explanation: [his {5 nol an arch, buf s an  atuplcal siruciture.
Road 48 carnied on Lintels, which are approximately §' Long, achoss This
sLlheam,

Nature/Degree of any destructive threats:

.

Reference materials and contemporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spero .
Data: Juty 1981 .

Affiliation: V.H. & 1. K. C.
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Design Information

Compass orientation of axis:__ . Architectural or decorative features:

No. of spans: ] ;length overall: .
Span types:

(1) Beam ; length: _7'-g" .
(2) 3 length: .
(3) ; length: .
(4) ; length: .
(5) 3 length: ©
(6) ; length:_ .

No. of lanes: ] ; Roadway width:78'-0"

Structural Information

Substructure:
Material: . Abutments:
Foundations: . Wings: Masonry .
Piers: . Seats: .
Superstructure:
Material: Stone_ X  Concrete Huge masonty
Configuration:
A. Arch Barrel Ribs (no.) ; Spandrel: Open Solid
Circular Segmental Other ;s Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elevation Section A-A

goes thru 21'-4"

F&—-__7a_6u.___44

~—
\ + <——5'-H _}/

22"
. 64 _4“

f*"4y_6n'*4
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Photo Numbers:

‘SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES oo
8:8 - 8:19
Geographic Information

State: Virginia

Va. Dept. of Highways District: Brisgiol ;

County: Wise s No. 397 .

City/Towm: Appalachia .

Street/Road: 23 . -

River/Stream/Railrcad (crosaing): Callahan Creek .
——UTMIRES-Coordinates—— - .

- Historical Information

Formal designation:
Local desgignation: Main Street Bridge

... Designer: Daniel B, Luten .
Builder:

Date: 1926 ; basis for: Plans .

Original ownar: use: _ Vehicylar ,
Present owner:. VDHET use: Vehteular .

e v

Historical or Techmological Significance

X Unique/Unusual in its time: _Single span 3 ribbed segmentql greb with open
spandrels :

Rare survivor though of standard design:

Typical example of its time and a common survivor:

.

X Other Ramarks/Explanation: __ This bridge and Route 1308 Apvpalachiq Bridge gre

, a_patr, same design, at the intersection, a "Y' intepspotrion of Routes 22 and
= o 1308. Bridge on 1521 ézz AQQQZQQZ}L.QZ giesianed w.th Ltheogo p7r/we fnw all +hyoo

 bridges in g set,
~Inner parapet wgll remodeled, with moderw guardrail

Nature/Dagree of any dastructive threats:

Referancea materials and contamporary photos/illustraticms with their respective locations:

Recorder: _P. 4. C. Spero o,
Date: Jyly 1981 : .
Affiliation: VHETRC




Design Information'

Compass orientation of axis:

No. of spans: I ;length overall:

Span types:

(1) Arch ; length: 96'
2) 3 length:

3) s length:

%) ; length:

5) ; length:

(6) ; length:

No. of lanes: 2 ; Roadway width:

Structural Iaformation

Architectural or decorative features:

Decorative posts on north side of bridge

Substructure?
Material: . Abutments: Conerete .
Foundations: . Wings: Congrete .
Piers: . Seats: .
Superstructure:
Material: Stome Concrete_ X
Configuration:
A. Arch X Barrel Ribs(no.) 3 ; Spandrel: Open__y Solid
Circular Segmental X  Other ; Fixed Hinged
Infilling: Earth Ballast None
B. Slab C. Rigid Frame
D. Beanm Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing Systems

Parapets:

Sketch

Side Elevation

Section A-A

XX[IKE
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SURVEY AND INVENTORY FORM - CONCRETE & STONE 3RIDGES 8:8 - 8:19

Geogggphic Information

State: Vizginia

Va. Dept. of Highways District: Bristol

County: Wise '

City/Towm: Appalachia "

Streat/Road: 1308 .

River/Stream/Railroad (crossing): Callahan Creek .
—— M/RGS-Coordinates———— .

Historical Information

Formal dasgignation: .

Local designation: Depot Street Bridge .

Designer: Daniel B. Luten .
Builder: 4 .
Data: 1926 ; basis for: Plans .
Origizal owner: use: Vehicular .
Pregent owmer:. VDH&T use: Vehtcular .

ve we

Historical or Technological Signmificance

X Unique/Unusual in its time: __ 3 ribbed open spandrel seqmental arch B usually
2 ribs on this design .
Rare survivor though of standard design:

Typical example of itas time and a common survivor:

X Other Remarks/Explanation: _ 4pprogeh rogdway 78 on g skew gud supporting beam,
which rests on small post, Zs analed auway from bridge

=This bridge and the Route 23 bridge form gn intersecting pair of hridges
which separgte Route 23 and Route 13208

~Inner parapet wall remodeled, modern guardrail
Nature/Degree of any destructive threats:

Refaranca matarials and contamporary photos/illustrations with their respective locations:

Racorder: P, A, C. Spero .
Date: July 1981 . .
Affiliatdion: VH&TRC
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Design Information

Compass orientation of axis:

. Architectural or decorative features:

No. of spans:_7 ;length overall: . Decorative parapet wall

Span types:

(1) 4psh 3 length: 76! .
2) ; length: .
3) s length: .
%) ; length: .
3 ; length: .
(6) ; length: .

No. of lanes: 2

Structural Information

Roadway widthi23'-1%

Substructure?
Material: . Abutments: Concrete .
Foundations: . Wings: Concrete .
Piers: . Seats: .
Superstructure:
Material: Stone Concrete_ X
Configuration:
A, Arch X Barrel Ribs(no.) 3 ; Spandrel: Open_ ¥  Solid

Circular

Segmental X
Infilling: Earth Ballast

Other 3
None

Fixed Hinged

B. Slab C. Rigid Frame
D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System:
Parapets:
Sketch

Side Elevation

Section A-A

4 1IR3

[ F4% (1 &g |

76"
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES
Geographic Information A12:7-4
State: Virginia
Va. Dept. of Highways District: Bristol ; No. 1 .
County: Wythe ; No. 98 .
City/Town: .
Street/Road: Rowte 671 .
River/Stream/Railroad (crossing): Caipple Creck .
UTM/KGS Coordinates: .
Historical Information
Formal designation: .
Local designation: Desianed and bullt bu: .
Designer: _ Luten Biridge Company .
Builder: Knoxville, Tennessee - Claxnksburg, West Virnginig .
Date: 1930 : ; basis for: Biidge vniate .
Original owner: Speedwell District s use: _ Vohicnlan .
Depaent cwner: V.D.H. § T ‘s ouser  Uohicolas .

Historical or Technological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

»

X Typical example of its time and a common survivor: Closed spandrel sinale svan,

segmental 2 aibbed arch; typical simple Luten bridge

Other Remarks/Einanation:

PR

Nature/Degree of any destructivas threats:

Reference materials and contamporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spero .
Data: Judy 1981 .
Affiliacion: V.H. § T.R.C.

N E &et
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Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans:__ ] ;length overall: 47'-1/
Span types:

(L) _Axch ; length: 45! .
(2) ; length:__ .
(3 ; length: .
(&) ; length: .
(3 ; length:
(6 ; length:

No. of lanes: | ; Roadway width:i12'-3"

Structural Information

Substructure:
Material: .  Abutments: Concrete .
Foundations: . Wings: Concrete , .
Piers: . Seats:

Superstructure:
Material: Stone Ccacrete _ X
Configuration:

A. Arch X Barrel Ribs(no.) 2 ; Spandrel: Open Solid__x
Circular Segmental X Other ;s Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size Ne./Spacing

Reinforcing System:

Parapets: Concrete post and rail

Sketch

Side Elevation Section A-A

Yo d 2
e ————
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Informationm ' A11:33-36

State: Virginia
Va. Dept. of Highways District: Bristol ; No. ]

County: Wythe ; No. 98 .
City/Town: .
Streer/Road: Route 680 .
River/Stream/Railroad (crossing): Reed Creehr .

UT™M/KGS Coordinates: .

Historical Information

Formal designation: .

Local designation: .

Designer: Luten Braidge Company, Yoar, Pennsylvania; Knoxwille Tennessee .
Builder: .
Date: 1978 : ; basis for: Bridge plate

Original ownar: ; use: Veniocwlan .
Dvagant gurs=: V.D.H. § T. "3 uge: Vohicuwlan

Hiscorical or Technological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X Typical example of its time and a common surviver: 7 span segmental arch
7 nibs.

Other Remarks/Explanatiom:

Nature/Degree of any destructive threats:

Reference materials and contemporary photos/illustrations with their respective locations:

. | . e
Recorder: P. A. C. Spero . I | e i o .
Data: July 1981 . n - e o aar e ——
Affiliatdon: N.H. & 7. R. C. O - :
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Design Information

Compass orientation of axis: - Architectural or decorative features:

No. of spans: Z ;length overall: .
Span types:
(1) Axch ; length: 58' -
(2) Ancn ; length: 58 .
(3) ; length: .
&) ; length: .
3) ; length: .
(8) ; length:

No. of lames: | ; Roadway width: .

Structural Information

Substructure:
Material: . Abutments: (Copcrete
Foundations: . Wings: Conenoto
Piers: . Seats:
Superstructure:
Materigl: Stone Concrete X
Configuration:

A. Arch X  Barrel Ribs(no.) Z ; Spandrel: Open Solid X
Circular Segmental X  Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab . C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforc.ng System:

Parapets: Concrete post and rail
Sketch

Side Elevation Section A-A

58t >

'y

58t >
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A15:1-6

State: Virginia
Va. Dept. of Highways District: Sglom ; No. 7 .

County: Bediond ; No. ___9 .
City/Town: _ Rodignd .
screec/Road: Route 43 and 127 and 221 (N, Bridae Street).
River/Stream/Railroad (crossing): N & it RR .

UTM/RGS Coordinates: .

Historical Information

Formal designation: .

Local designation: .

Designer: .
Builder: .
Date: 1907 : ; basis for: VDH & T reconds .
Original owner: 3 use: .
Dmaonnt awgr~-—:- ‘7 usa: Vehdcular

Historical or Technological Significance

Unique/Unusual in its time:

X __ Rare survivor though of standard design: Earliesi {arge-scale concrete brdldae.
Single span circular barrel. - . .
Typical example of its time and a common survivor:

X___ Other Remarks/Explanatiom: Conciete 4s aoamed WALHh Wiah UL CULALion: UOUs SO0
and Large keystone and masoniy courses.
-Parapels poxmed Lo LookR Like nost and ralls.
-Koad and datiel 4nternsect edacn cthen, L.2., A0Qd Clodses on barrel dt an
angle.

Nature/Degree of any destructive threats:

Reference materials and contemporary photos/illustrations with their respective locations:

Recorder: _ P. A. C. Sperc .
Date: July 1987
Affiliacion: V.H. & [.K.C.
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Design Information

Compass orientation of axis:

No. of spans: ] ;length overall:

Span types:

D) 1 ; length:
(2) ; length:
(3) ; length:
(4) ; length:
(5) ; length:
(6) ; length:

No. of lanes: 7 ; Roadway width:

Structural Information

Architectural or decorative features:

Substructure:
Material: .  Abutments: Concrete
Foundations: . Wings:
Piers: . Seats:
Superstructure:
Material: Stone Concrete X
Configuration:
A. Arch Barrel X Ribs(no.) ; Spandrel: Open Solid ¥
Circular X Segmental Other ; Fixed Hinged

Infilling: Earth
B. ‘élab

D. Beam Type

Ballast

None

Size

C. Rigid Frame

No./Spacing

Floorbeam Type

Size

No./Spacing

Reinforcing System:

Parapets:_ Solcd concrete, anticulated; fonmed to fook Like posts and rails,

sdmple Lighitposits at ends.

Sketch

Side Elevation

ey

|

Section A-A
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES '

Geographic Information Al14:32-36

State: Virginia .
Va. Dept. of Highways District: Safem ; No.

County: Bedignd ; No.
City/Town: .
Sireet/Road: Route 680 .
River/Stream/Railroad (crossing): N & W RR .

O]~
-

UTM/RGS Coordinates: . .

Bistorical Information

Formal designation: .
Local designation: .
Designer: .
Builder: .
Date: 1906 : s basig for: Fruumed 4n concrefe

b
Original owmer: ; use: .
Przagnt gwew: ‘o use:

Historical or Technological Significance

Unique/Unusual in its time:

X Rare survivor though of standard desigm: tarly circwlar barel radlioad
underpass, hiah and wide clearance. ~
Typical example of its time and a common survivor:

X__ Other Remarks/Explanation: (Zd stone masoniy wind Walls and Aetaining Well
remain An srond o4 stauctune on sdouth sdde.

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their raspective locations:

Recorder: P, A. C. Spero .
Datea: August 1981
Affildiacdion: V.H 5 T.R.C.
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Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans: I slength overall: .
Span types:
(1)__Anch ; length:__ 39! .
2) ; length: .
(3) ; length: .
(4) ; length: .
(5) ; length: .
(6) ; length: .

No. of lanes: ] ; Roadway width: .

Structural Information

Substructure:
Material: . Abutments: Concrete .
Foundations: . Wings: Concrete and stone on South .
Piers: . el Concrete cnly on nerith side .
Superstructure:
Materiali: Stcne Concrete X
Configuration:
A. Arch Barrel X Ribs(mo.) ; Spandrel: Open Solid X
Circular X Segmental Other y Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing

Floorbean Type Size Nc./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elevation Section A-A

1906

161 61

4

918" —
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A13:29-32

State: Virginia
Va. Dept. of Highways District: Sgfom No. 7 .

County: Rotetount ; No. TR
City/Town: _Bychanan .
Screer,;noad:  Route 1308 A
River/Stream/Railroad (crossing): _ N ¢ W RR .

UTM/RGS Coordinates: .

Historical Information

Formal designation: .

Local desigration: .

Designer: .
Builder: ' 3
Date: c. 1870-1881 ; basis for: N & W RR hAlstory .
Original owner: N & W RR ; uge: Venicular .
Pregent aumear: * e e Vencculas .

Historical or Techneclogical Significance

Unique/Unusual in its time:

X Rare surviver though of standard design: Sicne masonay ralbrcad rnndesnass.

Typical example of its time and a common survivor:

X __ Other Remarks/Explanation: VOWSACiAs and oap s0nos are diiionentiated inom
nest o4 structure

Nature/Degree cf any destructive threats:

Reference materials and contamporary photos/illustraticns with their respective locarions:

Recorder: P. A. C. Speto .
Data: August 1981 .
Affiliation: V.r.5 [.R.C.
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Design Information

Compass orientation of axis:

No. of spans: ] ;length overall:

Span types:

(1) Arch ; length: 20’
(2) ; length:

(3 ; length:

(4) ; length:

(5) ; length:

(6) ; length:

No. of lanes:

]

3

; Roadway width:

Structural Information

Architectural or decorative features:

Substructure:
Material: Abutments: Stone .
Foundations: . Wings: Stone .
Piers: . Seats: .
Superstructure:
Material: Stone X Concrete
Configuration:
A. Arch Barrel X Ribs (no.) ; Spandrel: Cpen Solid X
Circular X  Segmental Other ; Fixed Hinged

Infilling: Earth Ballast

None

B. Slab C. Rigid Frame
D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System:
Parapéﬁs:
Sketch

Side Elevation

i o b
- . —T

|
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Section A-A

Barwrel s 80' Long
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A13:24-27

State: Virginia

Va. Dept. of Highways District: Salem ; No. 7 .

County: Frankfin ; No. 33 .

City/Town: Kocky Mount -

Street/Ruad: Rowte 220 .

River/Stream/Railroad (crossing): Pigg Riven .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local designation: Poton Sandess Memgriald Bridge .

Designer: .
Builder: .
Date: 197§ : ; basis for: _Date plate .
Original owner: _ Viwqindia State Highwau Comm. ; use: Veniculan .
Pragent Avmo=: V.D.H. 5 T, : : usa: Vehicular

Historical or Technological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X ___ Typical example of its time and a common survivor: 7 Aibbed open snandier
"Lch . ) .
Other Remarks/Explanation:

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their respective lccations:

Recorder: P. A. (. Spew .
Date: AUGUST [95T .

Affiliation: V.H. & [.X.C.
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Design Information

Compass orientation of axis:

No. of spans: 3

Span types:

(1) Concrete beam;
(2) Congnete arch s
(3) Concnete beam ;
(4)
(3
(6)

;length overall:

length:
length:
length:
length:
length:
length:

34’

34!

e we e

No. of lanes: 7 ;

Structural Information

106’

Roadway width:

Architectural or decorative features:

Substructure:
Material: . Abutments: Concrete
Foundations: . Wings: Conenete
Piers: . Seats:
Superstructure:
Material: Stone Concrete X
Configuration:
A. Arch X Barrel Ribs(no.) 7 ; Spandrel: Open X Sclid
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab

C. Rigid Frame
D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing

Reinforcing System:

Parapets:

Concrete nost _and rall

Sketch

Side Elevation

Section A-A

106!

-.
|
|
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A13:78-20
State: Virginia

Va. Dept. of Highways District: Salem ; No. z

County: Montgomeny : No. ov

City/Towm: .

Streec/noad: Route 773 : .
River/Stream/Railroad (crossing): N £ W RR .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local designation: R

Designer: .
Builder: Bates and Reaens Constructicon Comoani .
Date: 1906 : ; basis for: Dafte plate - metal nlate embedded inm conckeite. .
Origiaal owner: ; use: .
Prege-+ owner: ©orouse:  Yohlcudlan .

Historical or Technological Significance

X __ Unique/Unusual in its time: Hoaseshee atch: at Spaing vnoint arch twwms Lmecrd.

.

-Rare survivor though of standard design:

X _ Typical example of its time and a common survivor: Sunale ciicilar bariel RR
underpass .
X Other Remarks/Explanation: AZ? RR undeipasses in Montaomery Countu oA This
nonsesnoe arnch desian
sonty metal date wlate on indis anch - Bates and Roaens Constructicn Compauny
1906. .

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their tespective locazions:

Recorder: P. A. C. Spero .

Date: Auguat 1987 .
Affiliation:  H ¢ T R C.
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Design Information

Compass orientation of axis:___ . Architectural or decorative features:
Ne. of spans: | ;length overall: .

Span types:

(1) Arch ; length: 15!’ .

(2) ; length: .

3 length: .

(4) ; length: .
(5) ; length: .
(6) ; length: .

No. of lanes: | ; Roadway width:12'-0)

Structural Information

Substructure:
Material: . Abutments: (ryprofo
Foundations: . Wings: Crincnofo
Piers: . Seats:
Superstructure:
Materizl: Stcae Concrete X
Configuration: :

A. Arch Barrel X Ribs (no.) ; Spandrel: Open Solid X
Circular X Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None

-B. Slab . C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbean Iype Size No./Spacing

Reinforecing System:

Parapets:

Sketch

Side Elevation Section A-A

;
?
|
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Informatiocnm A12:29-33

State: Virginia
Va. Dept. of Highways District: Salom ; No. 7 .

County: Pulashi ; No. 77 .
City/Town: '
Street/noad:  Roufe 600 .
River/Stream/Railroad (crossing): Back Creck .

UTM/RGS Coordinates: .

Historical Information

Formal designation: .

Local designation: .

Designer: _ [uton Bridge Cempanu, Claahsbuig, Wesd Vitainia: KnovuilPo Toppessop .
Builder: .
Date: 1930 . ; basis for: Rridge nlate .
Original owner: _Dublin District s use: Vehiculan .
Present ewvmewr Uinaindia Dept. 04 Highway & Transd. uge: Uohionfan

Hiscorical or Technological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X __ Typical example of its time and a common survivor: 2 snan, 2 4ibbod open
Spandced anrch, without Lateral bracing (only at 2 center nosis).
Other Remarks/Explanation:

Nature/Degree of any destructive threats:

Reference matarials and contemporary photos/illustrations with their respective locations:

Recorder: P, A. C. Speng .
Date: Avaust 1981
Affildation: V.H. & T.R.C.
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Design Information

Compass orientation of axis:_ .  Architectural or decorative features:

No. of spans:__ 2 ;length overall:[27'-g"
Span types:

1) Arch ; length: - 60 .
(2) Axch ; length: &0° .
(3) ; length: .
4) ; length: .
(5) ; length: .
(6) ; length: .

No. of lanes: 7 ; Roadway width:J9'-2"

Structural Information

Substructure:
Material: . Abutments: Concrete
Foundations: . Wings: Concroete
Piers: . Seats:

Superstructure:
liaterial: Stone Concrete_ X
Configuration:

A. Arch X Barrel Ribs{no.) 2 ; Spandrel: Open X Selid
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Iype Size No./Spacing

Reinforcing System:

Parapets: Pust and rall concrete

Sketch

Side Elevation Section A-A

601 b 01 !
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A17:34,35
AT3:1]

State: Virginia

Va. Dept. of Highways District: g fom ; No. 7

County: Pulash( ; No. 77 .

City/Town: « .

Screet/hoaa:  Route 755 .
River/Stream/Railroad (crossing): N £ W RR .

UIM/RGS Coordinates: .

Historical Information

Formal designation: .
Local desigration: .
Designer: .
Builder: .
Date: c. [881-1882 ; basis for: N & W RR fdistory .
Original owner: ; use: .
Pvaqant owmev:. © o uga:

Historical or Technological Significance

Unique/Unusual in its time:

X Rare survivor though of standard design: _WAs0niy CACULAAL barned Widerpass .
carnyang hoad and stream - . .
Typical example of its time and a common surviver:

X QOther Ramarks/Explanatiom:
-Conerete added to fraise nailroad bed in 197 ieamed in concroto,
-Stream divesited Ain Lined dewressicn, at edae ¢4 bavrel.

Nature/Degree of any destructive threats:

Referencz materials and contemporary photos/illustrations with their respective locations:

Recorder: P, A, C. Sooxgo .
Date: July 1981 .
Affiliacion: V. H, & T.R.C.
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Design Information

Compass orientation of axis: .

No.  of spans: | ;length overall:Z2(0'-Q"

Span types:
(L) Axch ; length: 2¢0'-0" .
(2) ; length: .
(3) ; length: .
(4) ; length: .
)] ; length: : .
(6) ; length: .
No. of lanes: | ; Roadway width:/2'-0!

Structural Information

Architectural or decorative features:

Substructure:
Material: . Abutments: Masoniy
Foundations: . Wings: Mas onry
Piers: . Seats:

Superstructure:
Material: Sctone_ X  Comcrere_ X {Concrete added £o ralse RR bed)
Configuration: )

A. Arch Barrel X Ribs(no.) ; Spandrel: Open Solid X
Circular X Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None

'B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing
Reinforcing System:

Parapets:
Sketch

Side Elevation

: < 720" - 0" ——

Section A-A




A=41
R-1383 e
b bAT eW MNLUELD .
R
SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES . Lo _3
Geographic Informatiom AT3:33-36
Al4:1-7
State: Virginia
Va. Dept. of Highways District: Salem ; No. z
County: Roanoke ; No. 83U
City/Town: KUANORE .
Screet/noad: Route 116 .
River/Stream/Railroad (crossing): 34d St. § N & W KK .
UTM/RGS Coordinates: .
Historical Information
Formal designation: .
Local designation: _r
Designer: (V. P. Wiltsee, (N&W Enax.l: Benifamin Davds, consulting enaineer; Ambrose West
Builder: R. C. Churchill Company, Inc. .
Date: 1927 : ; basis for: Baidae platz .
Original owner: (. ty ¢4 Rcanche. and N § W RR _; use: Venccudlat .
Broaant gunar: © s oweay  Vehlouwlar

Historical or Technological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X Typical example of its time and a common surviver: 72 alboed c¢pen spandied arch.

.

X __ Other Remarks/Explanation: _Mcpumental metropcLitan Alanway orcdge, ncgnly
ornamental, tucical of the Lime.
*Eqynito-Baoulonian’ parapets
-Posts at nier obeldsk snaped.

Nature/Degree of any destructive threats:

-

Reference materials and contamporary photos/illustrations with their respective locations:

o

]
o

Recorder: P. A. C. Spexrc .
Data: Auaust 1961 .
Affiliacien: V.H. 5 1.R.C.
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Design Information

Compass orientation of axis: Architectural or decorative features:

No. of spans: 5 ;length overall: .
Span types:
(1)_Anch ; length: 177/ .
(2)_Anch ; length:__ 177’ .
(3)_Axrch ; length: 177! .
(&) Anch ; length: 177’ .
(5)_Anch ; lemgth: 177’ .
(6) ; length: .

No. of lanes: 7 ; Roadway width: .

Structural Information

Substructure: :
Material: . Abutments: Concrote .
Foundations: . Wings: Concrete .
Piers: . Seats: .
Superstructure:
Meterizgl: Stons Concrets_ X
Configuration: )
A. Arch X Barrel Ribs{(no.) 2 ; Spandrel: Open X Solid
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None
B. Slab C. Rigid Frame
, D. Bean Type Size No./Spacing
Floorbean Iype Size No./3pacing

Reinforcing System:

Parapets: Solid conchete, formed fo Lock Like wosts and ralls, some
smooth, some rough with exposed agghragate.

Sketch

(1\\ Side Elevation (typ.) e Section A-A

- ey e



(oYY MoaNLvY)
M1

43 +31L34IN0D

a3ldqdly ,
HOYY "T3YANYJS N3d FILIYINOD

(a3egry
HO¥Y T13YANVAS Q3S0TD  ILIYINOD

Mqumm<m ai7os)
HOYY TJYANYdS a31d $313YINOD

HJIYY XO1¥9 ¥0 3INOLS

1O1H1S1A 9¥NEHINAT

von 00 T o # Y 9

|

S Cl
3

ad
.&..4..@ %ﬁ,&.y *

A3

Ty

¥

0]

M

WyHMONINDOW

-43

A







A-45
R-383 Thoto Nuwmbers 1
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES
Geographic Informatiom A7:30-36
State: Virginia ’
Va. Dept. of Highways District: Lynchburg ; No. 3 .
County: Campbell ; No. EN
City/Town: .
Screec/hoau: Route 609 .
River/Stream/Railrcad (crossing): N £ W RR (ab’'d.) .
UTM/RGS Coordinates: .
Historical Information
Formal designation: .
Local designation: .
Designer: .
Builder: .
Date: 0. 1854 - 3 basia for: Southside BR occnstrucficon noashi at Coneoande .
Original owmer: Southside Railrcad ; use: R
Deogamt mrmmaw. ©y tmead Vol i 2an . .

Historical or Technological Significance

Unique/Unusual in its time:

X~ Rare survivor though of standard design: Vory fhin Ainaed mascnry barnel with
articulated voussions; shewback i3 articulated and cowrise above aneh detowioraiod.
Typical example of its time and a common survivor:

X__ Other Remarks/Explamation: _This undernass L3 next {0 a rock guariy and would
have been easu to bulld at this Locaticn.
-Arch fung 48 smooth cut, picked; very rough-4aced, oHo{ecting masonry on remaindex,
-Aren auna 48 107 wide at skewback; naitcuind 10 Q0oroLmatoid §' at_coown.
-Ratlrnoad Line from Petersburg to Lynchbura, Sowliiide RR. conetwicted af fhis

time. - .

Natura/Degree of any destructive threats:

Reference materials and contemporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spero .
Data: Tl 19&3 .
Affiliatdion: (V. 4. ¢ T R.C
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Design Information

Compass orientation of axis: .

No. of spans: | ;length overall: 3¢0'.
Span types:
1) ; length: .
(2) . ; length: . .
(3) ; length: .
(4) ; length: .
(5) ; length: .
(6) ; length: .

No. of lanes: ? ; Roadway width: 30' .

Architectural or decorative features:

Structural Information

Subs;ructure:
Material: .  Abutments: Masonuy
Foundations: . Wings:
Piers: . Seats:
Superstructure:
Material: Stone X Concrete
Configuration:
A. Arch X Barrel X Ribs(no.) ; Spandrel: Cpen Selid
Circular X Segmental Other ; Fixed Hingead

Infilling: Earth Ballast

None

B. Slab C. Rigid Frame
D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elevation

Section A—-A

N

30! T

@ skewback {
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A3:7-70
Ad:1-13

State: Virginia :
Va. Dept. of Highways District:[ynchhusg ; No. 3 .

County: Campbetl ; No. 15
City/Town: .
Streec/Road: Route 704 .
River/Stream/Railroad (crossing): .

UIM/XGS Coordinates:

istorical Information

Formal designation: .

Local designartion: .

Designer: _ Luten Biidge Companu, VYerk, Pewnsulvania; Knexville . Tonnossoo .
Builder: . ' .
Date: 1928 : ; basia for: Baidae vlate .
Original ownar: s use: UVeohicular .
Praaent cuveer: V.D.LH E T ‘s ouvees  Vohlcufan

Historical or Tachnological Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X Typical example of its time and a common survivor: 2 acobed c¢wen spandiod
arch. .

QOther Remarks/Explanation:

Nature/Degree of any destructive threats:

.

Reference materials and contemporary photos/illustrations with their respective locations:

Reccrder: P. A. C. Spero .
Date: July 1981 .
Affiliaction: V.H. & T.R.C.




-~ {%
A-48 ‘,1 L e

Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans: ] ;length overall: .

Span types:

(1) _Axch ;5 length: g6 .
(2) ; length: .
3 ; length: .
(4) ; length:
(5) 5 length: .
(6) ;s length: .

No. of lanes: | ; Roadway width:]'-6".

Structural Infeormation

Substructure:

Material: .  Abutments: Concrete
Foundations: . Wings: Lonenele
Piers: . Seats:

Superstructure:
Matrerial: Stcae Concrete__ X
Configuration:

A. Arch X Barrel Ribs(no.) 2 ; Spandrel: Open X Solid
Circular Segmental X Other : ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Flocrbeam Iype Size No./Spacing

Reinforcing System:

Parapets:__ Concrefe post and rall

Sketch

Side Elevatiorn Section A=A
e §5t-11"

¥
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information 4 A5:8-10

State: Virginia

Va. Dept. of Highways District: [ynchburg ; No. 3 .
County: Haliiax ; No. 41 .
City/Town: ' .
Street/Road: Route 663 .
River/Stream/Railroad (crossing): Birch Creek .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local designation: .

Designer: .
Builder: . .
Date: : ; basis for: = .
Original ownar: s use: Vehiculfan .
Present gwmer: V.D.H E§T ‘ C s onweer  Vohicufan

Historical or Technological Significance

Unique/Unusual in its time:

X __ Rare survivor though of standard design: (Concrete barrel {aced with ashlar
masonny, masonrny wing walls and parapet walls. : .
Typical example of its time and a common survivor: :

X__ Other Remarks/Explanation: Uery atiraciive small span bridae. thouah of
nelatively Late construction.

Nature/Degree of any destructive threats: Exposed reingorcement in barrel

°

Reference materials and contamporary photos/illustrations with their respective locations:
NOTE: Not on computer inventroy

Recorder: P.
Data: July 19§
Affiliatdion: V.H. & T.R.C.
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Design Information

Compass orientation of axis:

No. of spans:_] ;length overall:2]'_s".
Span types:

(1) __Axc ; length:___73'-711".
) ‘ 3 length: .
3 ; length: C .
) ;5 length: .
(5) ; length: .
(6) ; length: .

No. of lanes: ] ; Roadway width:/§’-5".

Structural Information

Architectural or decorative features:

Keystone extends to ftop of parapet wall.

Substructure:
Material: . Abutments: .
Foundations: . Wings: Stone masonty .
Piers: . Seats: .
Superstructure:
Material: Stone X Concrete_ X
Configuration: ,

A. Arch X Barrel X Ribs (no.) ; Spandrel: Open Solid ¥
Circular X Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing System:

Parapets: Stone masony

Sketch

Side Elevation

216"

Section A-A
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TOOTU aulbers:

SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information AZ:6-171

State: Virginia

Va. Dept. of Highways District: [uynchbura ; No. 3 .

County: Nelson ; No. 62

City/Town: .

Streecr/Road: Route 606 .

River/Stream/Railroad (crossing): (Uwen's Creer .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local desigrpation: .

Designer: .
Builder: . . .
Date: C. 830-1540 s basis for: Constiuction o4 James River and Kanawha Canal .
Original ownar: 3 use: Canal .
Drngant Armow- V.D.H. 2 T : uee: Vehicudan

Historical or Technological Significance

Unique/Unusual in its time:

.

X __ Rare surviver though of standard design: Many James River and Kana.ha Canal
aguaducts exant, but this L5 the cnluy one surveued Which NOW CaUiies VORAL UL TS L
Typical example of its time and a common survivor:

X __ Other Remarks/Explanation: MAs0nid 2 Apan QAcCH.

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their respective locations:

NOTE: Listed An computer L{nventorny as 1 carn 37.

Recorder: P. A. C. Spero .
Date: July 1981 .
Affiliation: V.H. § T.R.C.




Design Information

Compass orientation of axis: - Architectural or decorative features:
No. of spans: 7 s;length overall:

Span types:

(L)_Arch ; length: .

(2) Axch ; length: .

(3 ; length: .

%) ; length: .

(5) ; length:

(6) ; length:
No. of lanes: ; Roadway width:

Structural Information

Substructure:
Material: . Abutments: Stgne
Foundations: . Wings: Stone
Piers: . Seats:
Superstructure:
Yagerial: Stone X C . acrete
Configuration:

A. Arch X Barrel X Ribs (no.) ; Spandrel: Open Sclid
Circular Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elevation Section A-A
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Informaticm A6:1-5
10, 11

State: Virginia

Va. Dept. of Highways District: Lunchbura ; No. 3 .
County: PLtts ylvania ; No. 71 .
City/Town: Danvilie .
Street/Roac: _Route 79 - Main Street .
River/Stream/Railroad (crossing): Dan Rivex .
UTM/KGS Coordinates: .

Historical Information

Formal designation: .
Local designation: Main Street Bridae .
Designer: Daniel B. Luton .
Builder: Cencrefe Steol Bildae Companu, Clarksville, West Vitainla .
Date: 1977 ;5 basis for: Balidge plate .

use: Vondlouwdan .
uss: Vencoudar

Original ownmer:

Pragent Awumam: V.D.H. & T

we we

Historical or Technological Significance

Unique/Unusual in its time:

X Rare survivor though of standard design: Danuviiile biidaes are onbfy Lona sean
open spandezd Luten bridges in Virainia - . .
Typical example of its time and a common survivor:

Other Remarks/Explanation:

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spexc .
Data: July 1981 ‘ .
Affiliarion: V.H. &5 [.R.C.




- ‘> i
Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans:_7 ;length overall:f29' .

Span types:
1) Arch ; length:
(2) Anch ; length:
(3) Anch ; length: .
(4) Anch ; length: .
(5) Anch ; length: .
(6) Axch ; length:
(7] Arch

Ne. of lanes: ; Roadway width:

Structural Information

Substructure:
Material: . Abutments: Concrete
Foundations: . Wings: Concrete
Piers: . Seats:
Superstructure:
Material: Stone Cencrete X
Configuration:
A. Arch X Barrel Ribs(no.) 2 ; Spandrel: Open_ ¥ Solid
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing

Floorbean Type Size No./Spacing

Reinforcing System:

Parapets: Balustrade concrete tupe, tupical Luten details

Sketch

Side Elevation — Center Arch Section A-A

»

N NN 1 XV OSSO RO

Other s4ix arches same, but 4 spandeel arches instead of 5 ‘
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A6:719, 20

State: Virginia
Va. Dept. of Highways District: Lynchbuag

County: Pittsylvania ; No. 77,
City/Towmn: Danvilte .
Streer/Road: .
River/Stream/Railroad (crossing): Scuthern RR .

UTM/XGS Cocordinates: .

Historical Information

Formal dasignation: .

Local designation: .

Designer: .
Builder: :
Date: 1915 : ; basis for: Date plate .
Original ownar: s use: Veaclcuwdan .
V-scant cumes- . Coe vmee o ipcudant

Historical or Technological Siznificance

Unique/Unusual in its tize:

X Rare survivor though of standard desiga:

Typical example of its time and a common survivor:

Other Remarks/Explanation:

Nature/Degree of any destructive threats:

Reference materials and contemporary photos/illuastrations with their respective locations:

Recorder: P. A. C. Spero .
Date: Judy 1981 .
Affiliacion: V.A. & T.R.C.
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Design Information

Compass orientation of axis:

No. of spans: 3

Span types:

(1) ; length:
(2) ; length:
(3) ; length:
4) ; length:
(5) ; length:
(6) ; length:

No. of lanes: ; Roadway width:

Structural Information

;length overall:

. Architectural or decorative features:

.

Substructure:

Material: . Abutments: Concrefe
Foundatioms: . Wings: Concnete
Piers: . Seats:
Superstructure:
Material: Stone Concrete X
Configuration:
A. Arch Barrel X _ Ribs(no.) ; Spandrel: Cpen Solid X
Circular___ Seomental X Other ; Fixed Hinged
Infi lllng Earth Ballast None
B. Slab C. Rigid -Frame
D. Beam Type Size No./Spacing
Floorbea Iype Size No./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elevation

Section A-4A

L
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A15:7-10

State: Virginia
Va. Dept. of Highways District: Richmond No. 4 .

County: Brunswich No. 172
City/Town: .
Streac/Road: Roufte 673 .
River/Stream/Railroad (crossing): Allen Cheoh .

we wa

UTM/XGS Coordinates: .

Historical Information -

Formal designation: .
Local designation: .
Designer: _ [ufton Baidae Company, Knoyuillo Townnpiipo .
Builder: - .
Date: o723 - s basis for: Buaidae nlate .
Origizal ownser: ; use: .

Pragams Ar—owe ERRA-

Historical or Techmolcgical Significance

Unique/Unusual in its time:

Rare survivor though of standard design:

X __ Typical example of its time and a common survivor: _Sinale seamental barvtel. -
saumple and Lypical Luten design , .
QCther Remarks/Explanation:

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their respective locations:

Recorder: P. A. C. Swexc .
Date: August 1981 .
Affiliation: V.H. & T.R.C
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Design Information

Compass orientation of axis: «  Architectural or decorative features:

No. of spans: | j;length overall: 372'-0.M
Span types:

(1) Anrch ; length: 32'-g"
(2) ; length:
(3) ; length:
(4) ; length:___ .
(5) ; length:__ .
(6) ; length:__ .

No. of lanes: | ; Roadway width:5'-0",

Structural Information

Substructure:
Material: Cgncrete . Abutments: Concrote .
Foundations: . Wings: Concheto .
Piers: . Seats: .
Superstructure:
Material: CStone Concrete_ X
Configuration:

A, Arch Barrel X Ribs(no.) ; Spandrel: Open Solid_x
Circular Segmental X Other ;s Fixed Hinged
Infilling: Earth Ballast None

'B. 51;5' C. Rigid Frame

D. Beam Type Size No./Spacing

Tloorbeam Type Size No./Spacing

Reinforcing System:

Parapets: _ Sclid concrete with fuplcal luten wanel articulaticy

Sketch

Side Elevation Section A-A
L 3212

Y

T T4 11 T
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

&

Geographic Information A16:07

State: Virginia ’
Va. Dept. of Highways District: Richmond No. 4

County: Dinwiddie No. 6
City/Town: .
Street/Koad: Route | .
River/Stream/Railroad (crossing): Stcuy Creoh . e
UTM/KGS Coordinates: .

ws we

Historical Iaformation

Formal designation: .

Local designation: .

Designer: .
Builder: .
Date: 1926 ' ; basis for: .
Original owner: ; use: .
D~sas=+r grm—ow: V.D.H. & T ‘v ccemy Vohiculan

Historical or Technological Significance

X __ Unique/Unusual in its time: Throuah axch, rainbow tupe

Rare survivor though of standard design:

Typical example of its time and a common survivor:

X Other Remarks/Explanation: UNe Oa BU0 TRACUGR QAches surveded

Nature/Degree of any destructive threats:

.

Referenca materials and contemporary photos/illustrations with their respective locations:

Recorder: P. A, C. Spe .
Date: Aucusi 1981 .
Affiliacion: U, H, £ T.R.C.
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Design Information

Compass orientation of axis:

No. of spans: 3 .;length overall:
Span types:
(1)_Concrete T-begmlength:
(2)_Thru _arch ; length:
(3) Concnete T-begmlength:

(4) ; length:
(5 ; lemgth:
(6) ; length:

No. of lanes: 7 ; Roadway width:

Structural Information

Architectural or decorative features:

Substructure:
Material: Concrete . Abutments: Concrote
Foundations: . Wings: Concrete
Piers: . Seats:
Superstructure:
¥arerizl: Stone Concrete X
Configuration:
A. Arch X Barrel Ribs(no.) £ ; Spandrel: Open Solid
Circular Segmental X  Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab

C. Rigid Frame

No./Spacing

D. Beam Type Size
Floorbeam Type Size

No./Spacing

Reinforcing System:

Parapets:

Concrete post and rall

Sketch

Side Elevation

)

Section A-A
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES . ) -t
Geographic Information A16:29-34
State: Virginia )
Va. Dept. of Highways District: Richmond ; Ne. 4 .,
County: Henrico ; No. 43
City/Towm: .
deteet/Roaa: Koute |, rallung Cheer Wayside .
River/Stream/Railroad (crossing): Falling Crook .
UTM/XGS Coordinates: .
Historical Information
Formal designation: .
Local designation: .
Designer: .
Builder: : .
Date: 1§23 K ; basis for: Mancnester § Peternsbura Twrinpike Constiucticn neccras
Original ownar: M&r Twwolke Company ; use: Vehlcwlan .
Dumzams avmaws [ U.H. 5 1. Cor e opside

Historical or Technological Significance

Unique/Unusual in its time:

X Rare survivor though of standard design: ({aesi masonwy arcn swrveyed, 7 Span
ctrewlarn anches. Tuwnplke bridge. - . ~ .

Typical example of its time and a common survivor:

X Other Remarks/Explanation:
-Approaches are angefed gut to 47'-6"; roadbed (s 20" wide ircm narawet wall fo
parapet wall,
-lron bar bolted above arches extfends above both atches. where roadbed Aiiq hegins.
-Uppen 3-5 deef cowdd 0e bullt Later, diiigrent mascniy Woik.

Nature/Degree of any destructive threats:

Reference materials and contemporary photos/illustrations with their respective locations:

Recorder: P. A. C. Spenc .
Date: August 1981 .
Affiliacion: V.H.& T.R.C.
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Design Information

Compass orientation of axis:

No. of spans: 7 ;length overall: ]34'-9"

Span types:
(1) Axch ; length:
(2) Aren ; length:
3 ; length: .
%) ; length: .
(5) ; length: .
(6) ; length:

No. of lanes: ; Roadway width: 20'-6)"

Structural Information

Architectural or decorative features:

Substructure:
Material: Abutments: Masonw .
Foundations: . Wings: Yasrnhgg .
Piers: Seats: )} .
Superstructure:
vMagerizi: Scone X Concrete
Configuration:

A. Arch Barrel X Ribs (no.) ; Spandrel: Open Solid X
Circular X Segmental Other ; Fixed Hinged
Infilling: Earth x Ballast None

B. Slab C. Rigid Frame:

D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing

Reinforcing System:

Parapets:

Masonry wall with Larae coning stones

Sketch

Side Elevation

Section A-A

h«— 48t -Q"
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SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES : T

Geographic Information AT6:15-24

State: Virginia

Va. Dept. of Highways District: Richmond ; No. 4 .

County: Henrnico ; No. 43 .

City/Towm: Richmond .

Screec/Road: Roufe 360, 14th Street .

River/Stream/Railroad (crossing): James Riven .

UTM/KGS Coordinates: .

Historical Information

Formal designation: .

Local designation: Mayo brcidge .

Designer: _Ceoucrete Steel Enaincoring Companu, New York .
Builder: [.J. Sméth and Comvany, Richmond, Virainia .
Date: J971-7913 - ; basis for: .
Original owmer: C.ity ¢s Richmond ; use: Veniculan .
Imzsant ovmese L ouwsar Yohicufas

Historical or Technelogical Sigmificance

Unique/Unusual in its time:

X Rare survivor though of standard design: Early {ong spnan conchete baidae.
Segmental arcnes are veru shallow. Decorative, monumeatal metiorncliicn vehdonias
Typical example of its time and a common survivor:

X___ Other Remarks/Explanationm:
bridge o xelatively early date.

s

I
(')

I
<
[on
)
~r
-~
G
—
4
O
o

-0rniganal sthuctuwie At TiLls cross4ng erected by John Mago,

Nature/Degree of any destructive threats:

Reference materials and contamporary photos/illustrations with their respective locaticns:

Recorder: P. A. C. Spero .
Data: August 195] .
Affiliation: V.A. 5 [.K.C.
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Design Information

Compass orientation of axis:

.

No. of spans:_ !l ;length overall:
Span types:

@ ; length: .
(2) ; length: .
(3) ; length: .
(4) ; length: .
(5) ;5 length: .
(6) ; length: .
No. of lanes: ; Roadway width: .

Structural Information

Architectural or decorative features:

Substructure:
Material:

Abutments:_Coporote and masoniy

Foundations: . Wings: Concrhote

Piers: . Seats:
Superstructure:

Material: Stcme Concrete__ X

Configuration:

A, Arch Barrel X Ribs(no.) ; Spandrel: Open Solid X
Circular Segmental X Orther ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beanm Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System:

Parapets: Sglcd concrefe with fattice and "ohelish" nosts above pgeh wnips
Sketch

Side Elevation

vl

i

Segtion A-A
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R-383

STRVEY AND INVENTIORY FORM - CONCRETZ & STONE BRIDGES

Geogravhic Informatica

Photo Numbers:

Virginia

State: 3

Va. Dept. of Highways District:

County: James City

Sugfolk

&

*

Cicy/Towm:

=
(s}

Street/Road: Routs 601

River/Stream/Railroad (ecrossiag):

UTM/XGS Coordinates:

C £ O Raificans

Al6:11, 12

A-69

HN
Lo

Historical Information

Formal designation:

Local designation:

Besigner:

Builder:

Dacte: ; ; basgis for:

Original ownazr:

’rasent owger:.

Zistorical or Technological Significance

use
use

-
-

.
.

Unique/Unusual in izs time:

Rare surviver though of standard design:

X Typical exampla of its time and a common survivor:

Rallroad underpass

Conchoto cirnenlan hasvxof

QOther Remarks/Explapaticn:

Naturas/Degree of any destructivs threats:

Referenca materials and contemporary photos/illuscratioms

Recorder: P. A. C. Spero
Data: August 1981
Af2iliardicn: V.H. & T.R.C.

with their respectiva locations:




A-70 )
Ry

Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans: | j;length overall:

Span types:
(1) Axch ; length: 16' .
(2) ; lemgth: .
(3 ; length: .
(4) ; length: .
(5) ; length: . .
(6) ; length: ' .
No. of lanes: | ; Roadway widtht .
Structural Information
Substructure:
Material: Concrote . Abutments: Conpspto
Foundations: . Wings: Crnpnoto
Piers: . Seats:
Superstructure:
Material: Stone Concrete X .
Configuration:

A, Arch Barrel X Ribs (no.) ; Spandrel: Open Selid X
Circular X  Segmental Other ; Fixed Hinged
Infilling: Earth Ballast Ncne

B. - Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System:

Parapets:
Sketch
Side Elevation Section A-3a
N\ Bawrel 45 38' fLong
i
12v 9ot
< 160" — _JL
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A-73

_18 .
R-383 Photo Numbers:

SURVEY AND INVZMNTORY FORM - CONCRETE & STCNE BRIDGES

Geographic Information

State: Virginia

Va. Dept. of Highways Districet: Fredernichsburghe. 6.
County: Staj4ond ; No. 89 .
City/Town: .
Street/Road: Rowute 607 .
River/Stream/Railroad (crossing): R F £ P RR .

UTM/RGS Coordinases: .

Historical Information

Formal degigpnation: ' .
Local designation: .
Dasigner: .
Builder: .
Daca: 1904 : ; basdis for: Date nlate .
Origizal ownser: ; use: Voirdcnda

Pregent cwrer: : ; usa: Volileop?a

&
i
b .

Historical or Technological Sionificacce

Unique/Unusual in ita time:

X Rare survivor chough of standard design: _ Verw earnly concrete ralfread underoass,
earliest concrete daldae Surveyed. : ‘
Typical example of 1its time and a ccmmon survivor:

! 0 B . 7 B . . .
X QOther Remarks/Explanation: Simnio 7 hawse? coniiauraricn it ne ant £y

;o et ey
B

Nature/Degree of any destructive threats:

-

Reference matarials and contamporary photos/illustrations with their respective locatiocns:

Y

Datse: Tl 10¢1 .
Affiliagion: U d £TRC

Recorder: D A P Qupun .




Y

. S‘ .

~s

Design Information
[}

Compass orientation of axis: = . Architectural or decorative features:

No. of spans: 2 j;length overall:27'-7V
Span types:

(L) Axch ; length: jg'-7" .

(2) Anch ; length: 107-7" .

(3) ; length: .

(4) ; length: .

3) ; length: .

(6) ; length: .
No. of lanes: ; Roadway width:

Structural Information

Substructurs: »
Material: . Abutments:
Foundations: .  Wings: Conchrete
Piers: - Seats:
Superstructura:
Material: Stone Concrete__ X
Configuration:

A. ‘Arch Barrel X _ Ribs(no.) ; Spandrel: Open Solid
Circular X Segmental Other ;3 Fixed
Infilling: Earth Ballast None

B. £Slab . C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing

Reinforcing System:

Parapets:

Y
Sketech

Side Elevation Section A-4

1964 |

141 1"

|

A

101 7" ——>] 101 -7—>%
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A-77
R-383 Photo Numbers:
. VeTe
WL
SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES A >
Geographic Information ' A18:26-129
Stata: Virginia
Va. Dept. of Highways District: _Culpeper ; No. 7 .
County: raLftjax ; No. 29 .
City/Town: : .
Street/Road: Route 193, Gegrgetown Piho .
River/Stream/Railroad (crossing):” Bull Nock Run .
UTM/XGS Coordinatas: ' .
Historical Information
Formal designation: .
Local designation: .
Designer: .
3uilder: "] .S .
Date: ]8§93 - ; basis for: Konustono carving 7 .
Original cwmez: ; use: Venctculas .
Prasent owner:. V.D.H. § T - ‘3 use: Unhipnfmar .
distorical or Technelogical Significance
Unique/Unusual in izs time:
X Rare surviver though of standarf design: Smafl span stene masont asch 8inpd

with brick
Typical example of its time and a common survivor:

Other Remarks/Explanation

Naturs/Degree of any destructive threats:

Refersnce matarials acd contemporary photeos/illustrations with their respective locarions:

Recorder: P. A. C. Snexro .
Data: Sentembesr 1981 .
Affiliarion: V.H. & T.R.C.




A"78 ‘) ﬂ»':_} -4

~

Desizn Information

Compass orientation of axis:

No. of spans: | ;length overall:

Span types:

€N Arch ; length: g'-q"
(2) ; length:

(3 ; length:

%) 3 length:

(3) ; length:

(6) ; length:

No. of lanes: ; Roadway widtht

Structural Information

.

Architecturzal or decorative features:

Substructure?
Material:

Foundations:

Piers:

Superstructure:
Material: Stone X Concrete

Configuration:

A. Arch Barrel X Ribs(no.)

Circular X
Infilling:

Segmental
Earth

B. Slab

D. Beam Type

Ballast

Other ;3 FTixed

Abutments: Masontu

Wings:

Seats:

Solid
Hinged

; Spandrel: Open

None

Size

C. Rigid Frame

No./Spacing

Flcorbeam Type

Size

No./Spacing

Reinforcing System:
g oy

Parapets:

Sketch

Side Elevation

Section aA-A




A-79
R-383 Photo Numbers: . ! ~pa
Lo
SURVEY AND INVINTIORY FORM - CONCRETE & STONE BRIDGES
Geographic Informatiocm ' Al9:1, 2
Statez: Virginia
Va. Dept. of Highways Districe: _Culpeper ; Ne. 7 .
County: Faingax ; No. 79 .
Cicy/Town: .
Street/Road: Koute 611 —.
River/Stream/Railroad (crossing): Abandonned Railicad o
UTM/XGS Coordinates: .
Historical Informarion
Formal designatioﬁ: : - .
Local designation: .
Designer: .
Builder: .
Data: ' ; basis for: .
Origizal ownar:

use: Veitcuwlan .
[

Pragsent owner:. usa: Vearcouda

e wo

Historical or Tachrnological Signmificance

Uniqua/Unusual in its time:

X Rare survivor theugh of standard design: _Qniy brick mascnny grch haidao Sumvo o d
Ln State. : . .
Typical example of its time and a commen survivor:

X Other Remarks/Explamatiom: Arci <4 (n qood condificon

Nature/Degree of any destructive threats:

Refersnce matarialsg and contemporary photos/illustrations -

Recorder: P. A. C. Sweno .
Data: Sentembesn 1981 .
Affiliation: V.H. & T.R.C.




A~-80

4 .

~o

Design Information

Compass orientation of axis:

No. of spans: ] 3;length overall: .
Span types:
(1) Axch ; length: .
(2) ; length: .
3 ; length: .
(4) ; length: .
(3) ; length: .
(6) ; length: .

No. of lanes: ¢ ; Roadway widtht .

Structural Information

. Architectural or decorative features:

m—

Substructure:® - : .
Material: . Abutments: Biick
Foundations: . Wings: SrLck
Piers: - Seats:
Superstructure:
Material: Stone Concrete Brick X
Configuration: -
A. Arch Barrel X Ribs(no.) ; Spandrel: Open Solid
Circular X Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None
B. Slab C. Rigid Frame
D. Beam Type Size No./Spacing
Floorbeanm Type Size No./Spacing

Sketch

Reinforeing System:

Parapets: Solid brick masonry, conchete capsione achoss Top.

Side Elevation Section A-a

: N 7 T
1 » - . i 1
=7
N 4

Bt et e &



-383

SURVEY AND INVZNTORY FORM - CONCRETE & STIONE 3RIDGES

A-81

Photo Numbers:

Geographic Information A1§:32-35
State: Virginia

Va. Dept. of Highways District: Cu;peper ; No. 7 .

County: Falrgax ; No. 29 .

Cicy/Town: .

Street/Road: Route 613 .
River/Stream/Railrcad (czossing): _ . M{li{fory RR .

UTM/XGS Coordinates: .

Historical Information

Formal designation: .

Local designation: : .

Designex:

Builder:

Data: : ; basis for:

Original ownar: ; use:

Pragent ownar:. , ‘3 usa: Venioudan .

Zistorical or Technological Significancsa

X Unique/Unusual in its time: _Skowed. 2

aanhos

re survivor though of standard design:

Typical example of its time and a common survivor:

Other Remarks/Explanation:

Nature/Degree of any destructive threats:

Reference matarials and contamperary phctss/illustrations with

Recorder: P A (O Shpup .
Date: Sontomhesr 1051 .
Affiliarcion: V. H ¢ T R (C R

thedir

respective locations:



A-82

I i
e
*

-

Design Information

Compass orientation of axis:

No. of spans: 5

Span types:

;length overall:

(1) Axch ; length: 13!
(2) Axch ; lemgth: 20!
(3) Axch ; length: 20'
(&) Arch ; length: 13’
(5) Axcn ; length: 10!
(6) ; length:

No. of lanes: ; Roadway width:

Structural Information

. Architectural or decorative features:

Substructure:
Material: . Abutments: Copecxote .
Foundations: . Wings: .
Piers: . Seats: .
Superstructure:
Material: Stone Concrete__ X
Configuration: ‘ :

A, Arch X  Barrel Ribs(ne.) 7 ; Spandrel: Open Solid X
Circular X  Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab . -C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforecing Systemr

Parapets:

Sketch

Side Elevation

Seéction A-A

|
)

|

20t

X

13t

—> e 200 L <

13t 10!

el



R-383

STRVEY AND INVENTORY TORM - CONCRETE

Geographic Information

& STONE BRIDGES

Photo Numbers:

A19:11, 12

State: Virgi
Va. Dept. of Hignways Districe: Cuﬁggngn H
County: Fauguien 3 N

City/Town:

Street/Road: Route 678

River/Stream/Railrecad (crossing):

Barton Chreek Branch .

UTM/RGS Coordinates:

A-83

Historical Information

Formal deaignation:

Local dasignation:

Designer:

Builder:

Date: : ; basdisg for:

Original cwmser:

Prasent owner: V.D.H, § T

3
5 usa: Velicuian

Historical or Tachnological Significance

Unique/Unusual in its time:

X Rare surviver though of standard design:

Smadlld masoniy asci

Typical example of its time and a common survivor:

Other Remarks/Explanation:
. S

”a”:zé L8 on g show

-Also, varanet wall L5 damagod,

Nature/Degrze of any destructive threats:

Refarence matarials and contamporary photos/illustrations with their

Recorder: P. A. C. Spexrg .
Data: Sentemoen 19&1 .
Affiliardon: p 4 < T RO

respective locarions:




A-84

< 7 ~ {\
~ . <

Design Information

Compass orientation of axis:

Jo. of spans: |

Span types:

(L)  Axch ; length:
(2) ; length:
(3 ; length:
(4) ; length:
(3) ; length:
(6) ; length:

No. of lanes: 1

Structural Information

?81_0!'

-

;length overall:J7§'-0V

Roadway width:]2'-3"

Architectural or

decorative features:

Substructure:? :
Material: . Abutments:
Foundations: . Wings: Masoniy
- Piers: . Seats:
Superstructure:
Material: Stene X  Concrete
Configuration:

A. Arch Barrel X Ribs{(mo.) - ; Spandrel: Open Solid
Circulazr Segmental Other 3 Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System:

Parapets:  Solid mascnry

Sketch
Side Elevation Section A-A

{ ! i ! :
L L s~

i . / r/‘ B - 5 ‘
_j_ﬁ.wL y\ Vo / ;i}f\,\ﬁ~j“—

VAN < -

Y% Nl
— [

181
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A-85

[
(U8 )
e 0]
(V5]

Photo Numbers:

STRVEY AND INVENTCRY FORM - CONCRETE & STONE 3RIDGES . EERE

Geographic Information

Al:12-20

A2:1
State: Virginia

Va. Dept. of Highways Distxict: Cuj;peper 7.
County: Fluvanna ; No. 37 .
City/Town:
Street/Read: Route 601
River/Stream/Railroad (crossiang): Phill's Chreeck .

UT™M/KGS Ccordinates:

HBistorical Information

Formal degignation:
Local designation: R. S. Campbell's Brid
Designer:

Builder:
Date: 1926 : ; basis for: Date niate
Origizal owmsr:

resent ownar:. V.D.H.

\]

o .

&
®

T

ey

usa: Vohionlax .

Historical or Technological Significance

X Unique/Unuaual in ics time: Illusirates teadlonal divewsities {n Virginiq bridge
descgn.

Rare gurvivor though of standard design:

Typical example of it3s time and a commen survivor:

X Other Remarks/Explanatiocn:
Bridae nlate feads:

]

Phidl's Cre
Venables Road
R.S. Campbedi's Bridae
1926 .
-5 aren Adbs watn 3 steel I-beams Ln between aibs, I-beams anchored into abutment
Nature/Degree of any destructiva threats:

Refersnce materials and contamporary photoss/illustrations with their raspective laocazions:

Recorder: P. A? C? Sperc .
Date: July 20, 1987 .

Affildardion: V. H. § T.R.C.
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Design Information

Compass orientation of axis:

23’

n

No. of spans: | ;length overall:

Span types:

(1) Axch ; length: 19'-3" .
(2 ; length:

(3) ; length:

(4) ; length:

(5) ; length:

(6) ; length:

No. of lanes: | ; Roadway width:]5'-4"

Structural Information

Architectural or decorative features:

End posts gormed in corrugated
steel; szteel nemains; post capped
with stacked fonmed concrete

Substructure:
Material: . Abutments:
Foundations: . Wings: Cancrete
Piers: - Seats:
Superstructure:
Material: Stone Concrete X
Configuraticn:
A, Arch X  Barrel Ribs(no.) 3 ; Spandrel: Open_ X  Solid
ircular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None
B. Slab " C. Rigid Frame
D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System:
Parapets:
Sketch

Side Elevacion

iy =)
Y= i il ‘\-‘\_l
B T — e | W—— N {
=7 | i =
!

3
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1

Section A-A



A-87

R-383 Photo Numbers:

STRVEY AND INVENTIORY rORM - CONCRETE & STONE BRIDGES . | et

Geogravhic Informationm ’ Al7:14-17

State: Virginia ,

Va. Dept. of Highways Districr: Culneven ; No.
County: Loudon ; No.
City/Town: .
Street/Road: Route 7 )
River/Stream/Railroad (crossing): W £ 0D RR .

|\l

(N3]
W
.

UTM/XGS Coordinatzes: .

Historical Information

Formal designation: .

Local designation: .

Designer: .
Builder: . .
Daca: ' ; basia for: .
Original cwnar: 5 use: .
Srasent owper:. V.b.r. § T. ‘ © 3 usa: Vendouwlat .

2

X Rare surviver though of standard design: Se?id mascnauy arch vosi binh
clearance and raindy Long Soan. : . .

Typical example of its time and a common survivor:

d

X QOther Remarks/Explanation: Parapet wall added later. oi rubbife mascntir.

L;V‘

“This s not cne of the {dner RR cuorpasses seen, Werk LS veru £ougi,

Naturs/Degrae of any destructive threats:

Reference materials and contamporary photss/illustrations with their raspective locatiomns:

Recorder:

P. A, C. Snosp .
Date: Septomoor 1951 .
Affildacdicn: V. H. & T,R.C.




A-88

~
A S

-

Desizn Information

Compass orientation of axis: .

No. of spans: |/

Span types:

slength overall: .

Architectural or decorative features:

(1) Axch ; length: 26'-0" .
2) ; length: .
(3 ; length: .
(4) ; length:
(5) ; length: .
(6) ; length:
No. of lanes: ; Roadway width: .
Structural Information
Substructure:?
Material: . Abutments: Masonry
Foundations: . Wings: Mas onry
Piers: - Seats:
Superstructure:
Material: Stone__ X Comncrete
Configurarion:

A. Arch Barrel X Ribs{(no.) ; Spandrel: Open Selid X
Circular X Segmental Other ; Fixed Hinged
Infilling: Earth Ballast None

B. Slab ' C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforecing System:

Parapets: Rubble masonmy

\
Sketch

Side Elevation

Section A-A

)
[
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= < =

- [ty ! S NI - e

———-ﬁ—-‘ — _— TS~ = ,——s‘::_._., S—

| Bawnell is 30'-0" fLong

1
1

; S N i




A-89

R-1383 s o vt

SURVEY AND INVENTORY FORM - CONCRETE & STONE BRIDGES

Geographic Information A17:20-25

‘State: Virginia

Va. Dept. of Highways District: Culpeper ; No
County: Loudon ; No.
City/Towm: .
Street/Road: Route 734 .
River/Stream/Railroad (crossing): Beaveadam Creek .

UTM/XGS Coordinates: .

Historical Information

Formal designatiom: .

Local designation: .

Designer: .
Builder: ’ .
Date: pre-1830 - ; basila for: Tuwwnpihe Company construciion necords .
Origianal owmer: Sunicker's Gap Tuinpike Company 3 use: Vohioular .
Pragert nw—ar: V.D.H. 5 T. o wmar Uohioulas

Historical or Technological Simmificance

Unique/Unusual in izs time:

X __ Rare survivor though of standard design: Rubole mascnuy, 2 span with paciruding
conieal oLen accents (see 17:75) - . .
Typical example of its time and a common survivor:

X Other Remarks/Explanatiom: Pieis nave been repalied/coverned WAth concrete

-One ¢ng bank bridae (s built ont ef a hugo oxisting bheyldos

Nature/Degree of any destructive threats:

.

Refersnce materials and contemporary photos/illustrations with their respective locations:

Recorder: P, A. C. Swero s
Date: Sentembern 191 .
Affiliacdion: V.H. & T.R.C




A—90 i f

Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans:___ 7 ;length overall:124'..

Span types:

(1) _Anch ; length: .
(2)_Arch ; length: .
3 ; length: .
(4) ; length: .
(5) ; length: .
(6) ; length: .

No. of lanes: Z ; Roadway width: 22'-4"

Structural Information

Substructure:
Material: . Abutments: Mascnry - rubble .
Foundations: . Wings: Rubble masonty .
Piers: . Seats: .
Superstructure:
Material: Stome X Concrate
Configuration:
A. Arch Barrel X Ribs(mo.) ; Spandrel: Cpen Solid ¥
Circular Segmental X  Cther ; Fixad Hinged
Infilling: Earth Ballast None

B, Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbean Type Size No./Spacing

Reinforeing System:

Parapets:

Sketch

Side Elevation Section A-A




A~91

R-383 ‘ :

Bhotos Numbers:
SURVEY AND INVENTORY FCRM - CONCRETE & STONE 3RIDGES o YL,
Geographic Informatiocn ' A18:7-10

State: Virginia

Va. Dept. of Highways Distxrict: Culpever ; Na. 7 .
County: Loudon Co. ; No. 53 .
City/Towm: Aldie .
Street/Road: Ashby's Gap Twwnpike, Route 50 .
River/Stream/Railroad (crossing): - .
UTM/RGS Coordinates: .

Hdistorical Information

Formal designation: ' .

Local designationm: : .

Designer: .
Builder: .
Date: c. 1874 - s basis for: Ashbuy's Gapn Tusnnibe Comvanpi =pprpsda .
Original owner: Ashbu's Gaw Turnwike Comvany s use: Yohionfax .
Prasent owner:  V.D.H. 3 T, . , : ‘s owsa:r Ypohiculow .

Historical or Tachnological Sigrnificance

Unique/Unusual in its time:

prCe{ects constderablu fat upsitream; bridae Sthuciure atches fo a weak at conton
Typical example of its time and a commen survivor:

X Rare surviver though of standard design: 7 sran randem cowrsed masoniy, 0io

X Qther Remarks/Explamation: VCUSSCLLS ate sLantly mere reiined ihan 228t of
B masontd. Camelback anrch.

Natura/Degree of any destructive threats:

Raference materials and contamporary photos/illustracicas with their raspective locarions:

Recorder: P. A. C. Spero
Data: Sentomheosr 1951 .
Affiliacion: V.H. £ T.R.C.
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~

Design Information

Compass orientation of axis: . Architectural or decorative features:

No. of spans: Z ;length overall: .
Span types:
(1) Axren ; length: 30' .
(2) Arch ; length: 30’ .
3 ;5 length: .
(4) ;5 length: .
(3) ; length: .
(6) ; length: .

No. of lanes:_ 7 ; Roadway widthl .

Structural Information

Substructure: : , o ) ,
Material: .  Abutments: Stone .
Foundations: . Wings: .
Piers: . Seats: -
Superstructure:

Materiazl: Stcne X Concretsa

Configuration:

A, Arch Barrel X __ Ribs(mo.) ; Spandrel: Cpen Selid _y
Circular Segmental X Other ; Fixed Hinged
Infilling: Earth Ballast None

8. Slab C. Rigid Frame

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing System:

Parapets:

Sketch

Side Elewvation Section A—-a




A-93

R-383 . Photo Numbers:
SURVEY AND INVENTICRY FORM - CONCRETE & STCONE BRIDGES . L
Geographic Informatiocn ' A17:%. 9

Staca: Virginia
Va. Dept. of Highways Districs: Culpeper; Ne. 7 .

County: Loudon ; Ne. 53 .
izy/Towna: .
Streat/Road: Route 751 . s
River/Stream/Railrcad (ecrosaing): Stream .

——— UM RE G- CoordinatesT—— .

Historical Informaticon

Formal dasignation: .

Local designation: .

Desigrner: .
Buildar: .
Pate: : ; basisz for: .
Criginal owner: s use: Velcowlan .
Pregent owper:. V.D.H., 2 T. : '3 usa:l Venieudan .

"Histerical or Taechnological Significance

Unigqua/Unusual iz iz3 time:

X Rare surviver though-of standard designm: wnxumuq hatep?  (prampnta? el

small swan. . ’ .
Typical example of its time and a common survivor:

X  Othar Remarks/Explanaticn:
~-Random M Cnl, rouah vonssodss
-Loors Lihe a smalld tuannibo heidzp

__Nature/Degrae of any dastructive threats:

Raferenca materials and contamporary photos/illugtrations with their respective locaricns:

Recorder: P, A.
Data: Sentom
Affiliacion: V., H.
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Design Information

Compass orientation of axis:

Architectural or decorative features:

No. of spans: | ;length overall: ZQ';Q”

Span types:

1) Arch ; length: 74’ .

(2) ; length.__________

(3) ; length: . B

&) ; length: .

(5 ;3 length: . [

(6) ; length: . L -

No. of lanes: | ; Roadway width:Z('-0%

Stcructural Information

Substructure:
Material: . Abutments: Mas onau
Foundations: .  Wings: Mas onsy
Piers: . Seats:
Superstructure:
Material: Stone X Concrete
Configuration:

A. Arch Barrel X  Ribs(mo.) ; Spandrel: Open Solid X
Circular Segmental X __ Other - 3 Fixed Hinged
Infilling: Earth Ballast None

B. Slab C. Rigid Frame

~ D. Baam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing System:

Parapets: Mas onry

- Sketch

Side Elevation Section A-A

T 1670" ——————>t

OOQ CDQ_D =]
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[V AN v,
R-383 Phots Numbars: :
2255k J4umtars

STRVEI AND LIVINTCRY FORM - CONGCRETE 5 STOND 3RIDGES

Geggrapnic Informarcion

SCata: Virgdimiz

“—_—_‘
Va. Dept. of Bighways Distsicez: Staunton :
County: Alleghany ; No.
Cilzy/Towm:
Szzeerz/Rsad: o0
River/ﬁ::zzzzxzzxz:zxx(::sssi:g}: Jackson Kiver .

o
4

v 0
-

UTM/RGS Coozdizatas:

Forzal dasizzmazionm: 8362 .
Loczl dasigmarion: 1923 - .
Casigner: .
2uilder: .
Daze: 1925 ; basig fcr: Zricge plates .
Qrigiz=zl owmazr: VDFET 3 wse: _YenlCUlEr Oricge .
Presenz cwraz: YDHET ‘3 uwse: VeniCulaT oricee .
Eistorical or Tachzmalsgizal Sigmi€isznca

Unique/Uouaual iz 223 =iza:

Pare surviver thacugk of staadard dasign: ' -
——— _

T v oo 4 - - oy - g — vy oyt of -

T7pical example of 123 tize azd 2 commou survivor:

Other Remazis/zslamaticn; i S Ul LN DICTR T oS O oo

thick concrete wearing surfic

Hazuza/Dagzea of amy destrizciva sh-zzea: Scalling on unders 1

= =2 1 3 - -
de of deck and razils.

b

Rafarancse mazazials a=d SSmfampoTary poorsa/illustsacicns wisy sReis Tadgectiva

* i v

FAS; Bridge safety inspecticon file.
Plans

Jacordar: T eon .
2aza: 1/3/79 .
AfZiliazianm; UERTR
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t
.

Desizn Irnformation

Compass or

do. of spans: 7
Span Sypes:

(1) 3Beam :

(2) Arch :

(3) Arch :

(4) Arch ;

(5)_Arch H

(6)__Beam ;
" Beam

No. of lzanes:

Stzuctural T=formarion

ienrzation of axis: E/W

;lenztk overall:

. Architecrural or decorative fsatures:
326£t

Concrete lamp posts, 8 1/2'" height.
length: 15£t
lengzh: 04It
length: 04IT
length: Z"‘C
length. OII'- .
leagsh: PRSI
28%T

Roadway width: 22%t,

Substzucsures: - '

Material: Concrete .  Abutments: Concrete

Foundaticas: SOL1d ToCK . Wiags: CONCTECS

2iers: Loncrete - Seats: — -
Superscructure:

Magerial: Stcne Conezere X

Cenfizurarica:

A. Arch X zarvel Ribs (zo.) ; Spandrel: Open X Solig
Circulax - Segmentzl ¥  OQther ; Tixed Hinged
Infiiling: Earth 2aliast Nonsa

3. Slab C. Rigid Frame

D. Bean X Type 4-tse sizs No./Spacing
Flocrheax Type S*r ize No./Spacing
qm_o..c 23 Sysgem: 10- l, longitudinal bars spaced at 6" in intrados

“'I."aQOS' tled wiat 9/ ¢ Lals Spa.TU ol o
Parapets:__ onc—e+s meast and dorhlae i1

Sketch

Side Zlevartion

Section A=-4

|
|21 Q"
s
{

. . ,
Rp=67
RI“29:
RE=32

! 64 !_Ou J - ' . 28 ! 6" ’
3 - | ;3 B L

| t /U—J uliy ] i E r_ ‘ ‘ él }
R L—w———-— —*
= =  m— —————

At ? 31_6" ‘ 131 ’ =§ :§

= 3 ' L; vl S

J 2 T 7 = T \71
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R-383 Phoen Jumbars: ' '

iLe

STRVEY AND LNVINICORY FORY - CONCRZTT 5 STONE 3RIDGES

Gecgraphis Iafgrmaric

Stata: Vizzi=ziaz
Va. Dept. cf Eiglkways Discrics: Staunton  ; ¥e.
County: Alleghany ; Yo
ity /Towm: ' .
Sxe=xxc/Road: 311 .
2lver/SiTeam/Railzcad (ecrossizng): L0 RR .
C4/ZGS Caoriizatas:

-

storical Infsr=asicn

p

Tor=al desizrasizn: 3213 .
Local desigmarticn: 1044 .
Dasigmer: .
Buildar: .
Daca: : 3 basis for: .
Crigizzl cwoar: 5 use: .
Prasans ar:  (C30 RR ‘3 use: Rallroac oricge .
Sistzrical o Tachmelegizal Sigmifisancs

Uaigue/Tousual in iz3 sima:

Raze susviver though of scandazd desgizm: -

Typizz2l aexample of is3 =i=s and 3 comon survivor:

Cther Remaziz/Ixglanagiz

Jazuza/Degrae of amy dastructiva thraars:  Savera scaling and cracking of side o
Songzers 2rgh and crackimg of intrados,

'1.

Jafarencs =agarials and CIqLarmperaTy photsa/illugsoasizes sk shad- T2sTacsive loczzio

FAS; bridge safety inspection file.

Recazdier: Tyvemn
Jasa: L/A/7Q
AfZiliaszism: yusTRC




A-100
s 7 ’ S

Design Informarcion

Compass orientatiom of axds: E/W

Archicecrtural or decorative fearures:

No. of spams:i_1  ;lemgth overall: 18f
Span types:

t

(1) Arcn ; lemgth: 19£z
(2) ; length: .
(3) ; length: .
4) ; length: .
) ; length: .
(8) ; lengsh: .

No. of lames: 1 ; Roadway wid:th

,;o
.

Stzucrtural Informasicn

Substzuctuze: North porticn . ' South portiecn
Material: Stone . Abutmencs: Concrete
Forvrdartons: 1T LATST12L . Wings: Lliil ma ol aca
Plers: - .  Seats: -

SuperstTucture: .
Material: Stome_ Y  Cemcrete X

Coufiguraricn:
A, Axch X Barrel Riks(zo.) ; Spandrzel: Cpen Solid
Circulazx Segmenta Qther ;s Tixed Hinged
Infillisg: Zarth Bzllast None
3. Slab C. Rigid Fraze
D. 3Besm Type . Size No./Spacing
Floorbean Type Size No./Spacing
Reinforcing Systexs
Parapets: Metal pipe.
Sketen
Side EZlevarzdi Section A-4
, 19t ' * Stone
‘ ** Matal culver: lizing under brick
+31 1"
= 3 -0
% - oo
3r-gm*t 70— RER e
-t P H =
-l < | | B
g Ec =] ‘ o
_ B = =1
- ‘ t
cl:E } 89 "'O" i.
- i i f
[3r]




- A-101

=383 ] v S
Shotos Yumbers: ’

STRVZZ aND LIVINTCRY FORM - CONCIETT & STONE 3RTDGES

Gacgracvinic Information

Scaza: Vi:zi:ia “ 9

Va. Dept. of Highways Distpics: SL3UNLON . x4 .
County: Angusta s No. f,
Cisy/Tewm: Staunton No. 132 .

Strees/Read: M1dcleDTOOK Averte/ 252 .
LeErrsersne /Raitrsad (c*::ss._.g) uncer LU <X .
TM/RGS Ceordinazas: .

Fiszoriexl Tafor—mand

Tor=al desizmation: 7184 (Structure Listing Ne.) .
Lecal dasignacsicn: 1807 {District Structure ~o.) .
Dagigzer: .
3uildar: .
Daga: - ; basia for: .
Crigizgl cwmaz: ; use: B
T2gent owner:. I uwsa: _#21.irdac orides .
Zistorical or Tachnmolagical Sizmificanca
Uniqua/Czusual iz isg tize:
Raze surviveor though o2 stamdaczs dasign: -
Tyepical exampla of its tize ard a common su—vivo
Qtoer Ramazis/Zwslagacicn:
Nazure/Dagzee of any desr=ucsiya zhrazrs:
lafarancs zazazizls a=d csniam ampoTary zastas/illuscrasnicas wEish shati= = aspecsiva lscazicnms:

Xa2csrder: Tysen .
Jaza: Y E] .
AZZdidanden: VEETRC




_A-102

Desizn Informacion

Compass orientaticn of axis:

Ho. of spans: 3

Span types:
(1) __Arch ; lemgeia: 13ft
(2)_Arch ; lengeh: 13£¢
(3)_Arch ; length: 13t
(4) ; lengzh:
(5) ; length:
(8) ; lenmgth:

No. of*lar.es: 2* ; Roadway width:l10ft

cne under each cf two arches. Timber walkway under thirzd

Stzucturazl Toformation

;length cverall: 39ft .,

Archicectural or decorative features:

Substructure: -
Maraerial: Stone . Abutrzants: St
Foundations: OTONE . Wings: Nene
Piers: Stone . Seats: .
SurerstTucture:
v Y
Mazerial: Stone A  Ccooereze A
Configuration: ,

A, Azer X Barral Ribs (zo.) ; Spandrel: COpez Selig
Circular ¥ Segmerntal thar ; Fixad Hing
Infilling: TZarth 2allast None

2. Slab C. Rigid Frame

D. Beanm Type Size No./Spacing
Floorbeam Tyze Size No./Spacing
Reinforeing Systemr
Parapets: Timber cn south side,

Sketch

Side Elevarion

Section A=A

[_13'—0" |

42!_0" \
- 11 =
Lo i‘ ;I
o 5 = g

4 = | -

L - 'ckg | )

= -O( :_si 247-0" (esz )

5 =




=383

SCRVEZZ AND TNVINTORY TCRY - COUCRETIT & STONE 3R3T0GES

Gacgrapnie Izfor=anion

Sgaca: Vizginia

Va. Dept. of Eizkways Discrice:
Counzy: AdgUSta

City/Town: Staimrton

Staumteon

-e

-

&8
" .

Streat/Icad: Middlanrnok Avenue/ 252

Rdver/StTeaam/Railssad (ewsssizg): uncer C&0 RR .

UTH/TG3 Caordizasag:

aA-10U3

A

Proce Jumhers:

.

Elstovrical I=formaznic

For=al desigmazicom: 7195 (Structurs Listine MNo.) .
Local desigmazion: 1308 (District Structurs MNo.) .
Dasigmez:
3uildaz:
Daca: : 3 dasis faor:
Crigizzal ownar: ; ule: N
Prasent cuwnar: ‘3 usa:s fodlllln Lo ibgT
Zistsrizal cr Tachzmological Simmifizapaa
Unigua/Touseal iz izg tiza:
Rare survivor though of s2amdax=d dasign:

Iypizal example ¢f Lf3 fize and a common suzvivor:

Qther Zamarks/Ixpglamasion:

.

- Y - - 3 - s 3
Nazuare/Degzea of amy dastrucsiva shraasmg: etal sTraps requirsd to reinforce plers

are in placs.

Zafszvarca 2azarials amd esutastoTaTy shotsa/

Racardier: Tvsen .
Daca: 3/20/79 .

AfSilizzioce: YVEARTRC

-
477
P

2strasizns wizh

-
-

. .
Seiz rasgecsiva lgcea

- e a .
—< T3
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[
-

Design Informaticn

Compass orientation of axis: . Architscrural or decorative Seatures:

Mo. of spans:__ 3 ;leagth overall: 39fT.
Span types:

(1)__Arch ; lenggh:_  13f%,
(2) Arcn ; length: 1oIT,
(3) _Arcn ; length: 15L<,
(4} ; lemgth: .
3) ; lenmgth: .
(8) ; length: .

-

So. c¢f lanes: ; Doadway widzhilOfT |
*Cne under each ¢f two arches. [imer walkway uncder third arch.

d adna

2*

Structural Information

Substructure: A '
N L
Material: Stone . Abutments: Staone
Foundatioms: o0l .  Wings: LOLiCete
Piers: Stone . Seats: =
SuperstTucture:
Magerial: Stome X Concrete_Y
Configurationy
A. Arch - Barral Ribs (zo.) ; Spamdrel: Opan Solid
Cizreunlar v Segmental Other ; Fixed Hizged
Ipfilling:?Earth Ballast None
B. Slab C. dgid Frame
D. Bean Type Size No./Spacing
Floorbeam Type Size No./Spacing
Reinforcing System?
Parapecs: Metal pive on scuth side
Sketch
Side Tlevazion Secticn A-4
' 420"
]
12" z |
- =)
|
ij =
il = _F
24'-0" (ast.)

24|*Ou
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— ~
-38 . LT
383 2hots Numbers: A

STRVEY AND LIVEIICRY FORM - CONCRETZ & STONE 2RIDGES

Geogracnis Information

Szaza: Virzzindia

Va. Dept._of, Ziz2hways Disezices:
Cmmqf Bath 7

3%y /Tawm s

OGN /Boad ; Y .
R /Stzeam/2xioead (ersssing):  Trib. Jackson River.

TM/36S Coordizazas:

Sisssvizszl Izaformatico

tructurs Listing Ne.)
1STTICT StructuTe 0. )

Tarz=al desgiznazion: - -8
Legal dasignazion: L
Dasignex: .
2udlder: S>tate rorees
Date: : s hasiz Zagr:
Criginal cwmar:

2ragens cwmar: Vibgl E

»

uzseasl .
ysa: vYenilcuiar crodce

s we

? Pare surviver thougz of scaadard dasiza: -
-
Typizal exampla of 453 fti=e a=d a common suTvrivor:
\J
Czher enmaxiz/Ixplazmasicn: YoCential S1T8S IOT I2ST/DICIHLAC ATE2 On 21cner

b]l;
ct

¥atura/Degzas of any dastrucsiva threars: Sand buildup under structuze cver 3/4 of

side oFf strezmbed,

.

lafarance 2szarxlals and comtamporasy shotas/illuscTacsicms wizh theis rascectdve lacasiccs:

————

P

FAS; No plans. Staunten Construction District:

Racardex: Tvson
Daza: 3/21/79
AfZillazisn:  VmGIxC -




. @A=+106
, A

Desicn Informacion

Compass orienctation of axis:

Architectursl or decorative features:

No. of spamns:_ 1 ;lengrh cverall: 20ft
Span types:

(1) Aren ; length: 29f+
2 ; length: .
3 ; length: .
(&) ; length: .
(3) 5 length: .
(6) ; lemgth: .

No. of lames:_ 2 ; Roadway width: 24£+

I

ettt
Stzucrtural Information
Substructure:
Macarizl: Stone . Abutments: Stone .
Foundatioms: Firm material . Wings: Stone .
Piers: - . Seats: - .

Superstruczurea:
Matarial: Stome X  Comersts Masonry _ X

Configuratiorn:

4. Arca X Zarwel Ribs (no.) ; Spandrel: Open Solid

Cizgular X  Segmental Qther 3 Tized Hingad

Infilling: Zarth X 2Rallasts Noue

: (2-3£t. of macadam and earth; rock at mid span).

2. Slab ‘ C. Rigid Frame -
D. 3ean Tyce Size No./Spacing

Floorbeanm Type Sizs No./Spacing

Reinforcing Systems

Parapets: Masonry parspets Z ft. in height.

Skeesch
Side Tlevation Secticn A=A
29!_0" H 4]
A 27_0" ‘ , 321_0" ' 2?_0"
- [ |
| I
= ] = =
?:J = <
l

d_

) [N
g
2 14 ""0"
1!__6"
et h
6!__0"
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3-383 B

STRAVZY AND INVINTCRY TORM - CONCRETT & STONE 3370GES

Geograznis Informanion

Scaca: Vizgdaiz

Va. Dept. gf Eighways Distczice: St2Unton . g, 8
Couat']: ROCQDI'ldge ; N . ~ e
2txy/Town: _Natural Bricge Station
H=He/Rcad: 775

oSy /Railzoad (ezossizg): UTNCET NGW R} .

UTH/XGS Cocrdinarss:

Zistorical Informacicen

Formal desigrmation: 84735 (Structurs Listing No.) .
Lscal designazion: 6124 (District StTuctims NG. ).
Designer: .
2edildar: .
Dasa: : ; sasgiz for: .

" Qrigisal ewnar:
2ragant cwraz:. ’

usa: .
usa: RI1.TCaC cricce

-t e

Sistoricsl or Tachmelogical Sizmi€isanea

Rare surviver thcugn of standars dagign: -
Typical exzmple of ifs tiza and a cocmen suzviver:
Othar Remariks/Txslamazicn:

Jatuza/Cegzee of any dastTuczive thrsacz: _ MOlSTurs seepage through majority of

iTraces.

Rafaranca =agarials zod cIqTapOTATY hotss/illusstrasionsg wish shade T2speczive locaniss

et o oy

No plans. Stzumton Constructicn Districe:: Safety

Racoriar: Tvsen .
Daca: 3/28/79

Affdiltarion: VEEIRC

L)




, - 45108

s

Desizn Informatiaon

Compass oriemtation of axis:_ NE/SW . srinireceural or decorative features:
No. of spans:__ 1l ;lemgth overall:Z22ift,
Span typas:

(1)_Axct length: 22%4ft,

(2 ; length: .
(3} ; lemgth: .
(4) ; length: .
(3 ; length: .

(8) length:

*

Yo. of lames: 1 ; Roadway widch: 178t

|

Substrueruze: )
Marerfal: Stone .  Abutments: Stone
Foundaticnms: SCLiC TOCK -  Wings: Stone
Piars: - . Seazs: -

SuperstTucture:
Marerial: Stone v Concretra

Configuraticn:

A. Aarch X RBarrel Ribs(no.) ;5 Spandrel: Open Selid
Cirgular_ ¥ Segmental QOtker ; Fixed Hingad
Infilling: Zazeh X  RBallast X " Noge

3. ¢&lab C. Rdgid Frame : :

D. Beam Type Size No./Spacing
Floorbeam Type Size No./Spacing

Reinforcing Systemy

Parapets: Timber and metzl cable.
Sketch
Side Zlesvarcion Section A-A
, 291.4" ,
2 1_0" 2 "'O"

MBI N

i i L ! a .
i ' |
| A 466" =
ot Y \ -li
! =




APPENDIX B

VIRGINIA'S CRITERIA AND NUMERICAL RATING SYSTEM FOR
METAL TRUSS BRIDGES
(From reference 23, pages 10-18)

In developing the criteria a number of approaches and factors were
considered. Despite the fact that the quantification of "historical
significance"”, a subjective quality, is difficult, it was deemed desir-
able to develop the rating in some numerical way. After consideration
of the various factors that enter into such a subjective evaluation, the
characteristics of the bridges were identified into three broad cat-
egories as follows:

1) Documentation (age and builder) —-- 7 points (26%) maximum

2) Technological significance (technology and geometrics) --
9 points (33%) maximum

3) Environmental and Historical Factors (aesthetics, history, and
integrity) -- 11 points (41%) maximum

While the largest single category relates to environmental factors,
the remaining two categories together reflect largely technological
factors, and viewed together the three appear to give a fair balance
between the significance as viewed by those whose primary interest is
technology and those whose primary concern is more general.

Each of the broad categories includes specific features as will be
discussed later. Among these features are age, technological innova-
tion, length and number of spans, and uniqueness, as well as history and
the evolution of the crossing along with the aesthetics and integrity of
the bridge. Establishment of the factors to be included and the numer-
ical weights to be applied to each is complicated by the lack of an
adequate data base for determining the ultimate standard for signifi-
cance. For example, Should the criteria recognize uniqueness on a
national, regional, or local level? And, Within what geographical
limits, state or local, should the last truss of a given configuration
be recognized? These and similar questions require criteria that can be
applied at various levels. The tentative rating system proposed here
attempts to incorporate these features, as will be discussed.

A broad perspective of historic significance was attempted by
considering data and suggestions from other national sources, especially
published reports of the Historic American Engineering Record and the
National Register of Historic Places. However, because the largest body
of data available was that from Virginia's inventory of metal truss
bridges, it was decided to use the state of Virginia as the geographical
limit,



Unfortunately, Virginia possesses comparatively few nationally
significant bridges because of the vast destruction wrought by the Civil
War and two disastrous floods in 1870 and 1877. The war probably had
minimal impact on metal bridges. 1In fact, the wooden bridges destroyed
during the conflict were often replaced by metal trusses. Natural
destruction and progress have replaced most of the rest. The oldest
surviving metal truss was built in 1877-78, when truss technology was
well developed. 1In other states, such as New York, examples of Squire
Whipple's original patent survive from the 1840s. Despite these limita-
tions, the criteria and weighting provide a basis for quantitative and
objective assessments, and the essential format is capable of being
extended to include older or more technically significant structures.

The factors considered and the weight given to each are shown in

Table B-1, and the rationale for the factors and relative weighting are
then discussed.

B-2



Table B-1

Factors Comprising the Criteria for Historic Significance
of Virginia's Metal Truss Bridges
(This rating system initially was developed by Dan G. Deibler, with
minor modifications by the History Research Advisory Committee.)

FACTOR POINTS ASSIGNED

Maximum possible -~ 7
A, Documentation

1. Builder

a. Unknown 0
b. Known, contribution to truss

technology undetermined 1
c. Known, prolific builder 2
d. Known, unusual designer 3
2. Date*
a, Post-1932 0
b. 1918-1932 1
c. 1900-1917 2
d. 1886-1899 3
e. Pre-1885 4
B. Technological Significance Maximum possible == 9
1. Technology
a. Patented technology 1
b. Number of spans 1
¢. Individual span lengths 1
d. Materials 1
e. Integrity 1
f. Special features 1
2. Geometry/configuration
a. Unique 3
b. Unusual 2
c. Novel 1
C. Environmental and Historical Factors Maximum possible -- 11
1. Aesthetics 4
2. History 3
3. Integrity 4

*When date is estimated, one-half value is assigned.



DOCUMENTATION

The important elements included for documentation are the company
or builder and the age of the bridge. -

Company

Companies and builders are characterized at three levels of signif-
icance. The most significant category is "known, unusual designer.”
The description is used for innovetive companies that had a major impact
on the evolution of truss technology. Among these companies would be
the Phoenix Bridge Company, Phoenixville, Pennsylvania; King Iron and
Bridge Company, Cleveland, Ohio; Keystone Bridge Company, Pittsburgh,
Pennsylvania; and Groton Bridge and Manufacturing Company, Groton, New
York.

The major innovation of the Phoenix Bridge Company was its patented
compression member called the Phoenix column, which was a series of
longitudinal segments riveted together to form a cylindrical column.
Additional segments could be added to increase the column size. Phoenix
was Iinternationally known, with bridges in Canada, Mexico and Brazil.

The King Iron and Bridge Company was, during the 1880s, the largest
highway bridge works in the United States. Its reputation was initially
based upon Zenas King's patented tubular arch truss. Ultimately the
company constructed numerous through truss and swing spans throughout
the eastern United States.

The Keystone Bridge Company pioneered in the use of wide,
die-forged eye bars for tension members. In the 1860s it initiated the
use of wrought iron for all principal truss members and, later, devel-
oped a tubular column made up of riveted circular segments.

Designation of the Groton Bridge and Manufacturing Company as an
unusual and innovative designer is made largely on the basis of a
structure built in Virginia in 1890 for the Goshen Land and Improvement
Company. It is a multi-span, wide, and heavily skewed truss reflecting
a significant design achievement for the period.

The designation "known, prolific builder" is used to describe
companies such as the Champion Bridge Company, Wilmington, Ohio;
Brackett Bridge Company, Cincinnati, Ohio; Wrought Iron Bridge Company,
Canton, Ohio; and Roanoke Iron and Bridge Company, Roanoke, Virginia.
These companies constructed large numbers of bridges but, for the most
part, utilized standard elements.



The final classification is "known, contribution undetermined". As
more information is developed on the activities of companies, some now
designated in this category might be elevated to a higher level.

Where the builder is unknown, no points are given.

Age

Points are given for increasing age in four groupings: pre-1885 —-
4; 1886-1899 -- 3; 1900-1917 -- 2; 1918-1932 -- 1. No points are
awarded for bridges built after 1932, The dates of 1885 and 1932 were
taken as limits based upon the frequency of surviving metal trusses in
Virginia. As noted earlier, none survive that were built prior to 1877,
and after 1932 all roads and bridges came under the jurisdiction of the
Department of Highways so that standardized plans became common.
Application of these classifications in other areas where older trusses
survive would probably warrant two additional classes; say, 1865-85 and
pre-1865.

The points are awarded when the date can be definitely established
from date plates, plans, newspaper accounts, or public records. Where
such information is not available, the age can usually be estimated to
be within one of the groupings, but only one-half of the p01nt value is
given in these cases.

TECHNOLOGICAL SIGNIFICANCE

The second broad category of characteristics recognizes the techno-
logical features of the truss without regard to whether or not it has
been moved or modified. Within this category the general geometric
configuration and truss type, as well is industrial details, are con-
sidered. 1In all cases the truss is awarded the points it it possesses
the characteristic., No fractional points are given.

Patented Technology

Items of significance would include Phoenix columns, tubular
arches, special connections, and other patented innovations in the
evolution of truss technology.
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Number of Spans

Most of the nineteenth century bridges surviving in Virginia
consist of a single span. While no hard and fast rule was followed on
this criterion, in general a point is given for multiple spans for truss
bridges built before 1900. Although none were found, a point would
probably be given for bridges of more than three spans bullt between
1900 and 1917.

Length of Span

Again, no hard and fast rule was used, but generally a point is
given for spans in excess of 100 feet (30.5 m.) built prior to 1900.
This category can be refined by considering a plot of span length versus
time of construction as data are accumulated.

Materials

Most of the bridges built after 1890 used steel for the structural
members and necessary parts. During the decade prior to 1890, both
steel and wrought iron were used. It is not always easy to determine
the difference between the two materials without extensive testing.
Steel bridges built prior to 1880 and wrought iron bridges built after
1890 would receive one point. For bridges built during the period
between 1880 and 1890 there would be some justification for awarding a
point to wrought iron as a late or somewhat retarded practice, and to
steel as an innovation. Wood trusses of this period would receive a
point because of their rarity.

Integrity of Truss

A point is awarded if the truss has not been modified, even though
it might have been moved from its original location. Modifications
usually can be readily detected by inspection,

Special Features

Most trusses surviving in Virginia are relatively free of
ornamentation. A few have unusual or attractive portal bracing,
finials, or other details. Where these occur, a point is given.

B-6



Geometric Configuration

The 1840s and 1850s were the decades of experimentation in search
of the ideal truss. After the Civil War the Pratt and Whipple config-
urations became the most common. The inventory in Virginia confirmed
that the Pratt configuration was overwhelmingly the most common. Other
types were found, as reported in the various reports. In judging
significance, common types were awarded no points: Characterization as
unique, unusual, or novel, when compared with Virginia's surviving
trusses, was used to award 3, 2 or 1 point. Application of these
classifications in other areas or to a broader sample of bridges
(nationwide for example) would require slight modification.

ENVIRONMENTAL AND HISTORICAL FACTORS

In addition to the technical or engineering aspects of bridges that
are evaluated by the factors included under "documentation" and "techno-
logical significance", nontechnical characteristics such as aesthetics
and historical factors are important. Environmental and historical
factors are irreplaceable. Once destroyed, the site is lost., The sense
of place is important. It is probable that, in the absence of quantita-
tive criteria, these factors have been the major influence on Register
nominations of structures. For both reasons a significant portion of
the total points is warranted in this category. The evaluation of
environmental factors also provides information important for the type
of preservation effort to be pursued. For example, if a truss receives
high marks in the first two categories (documentation and technological
significance) but low marks in the environmental category, then relo-
cation of the structure would be warranted. If, on the other hand, the
environmental characteristics are significant, then special efforts to
preserve or adaptively use the structure at its current location would
be indicated.

Environmental factors are judged in three areas: aesthetics,
history, and integrity. Bridges judged to possess these characteristics
are awarded the indicated number of points. No fractional points for
varying degrees of significance are given.

Aesthetics

Aesthetics are judged on the basis that the bridge is an integral
part of its setting to the point that its removal or relocation would be
detrimental to the bridge and the ambiance of the setting. While
aesthetics is a subjective matter, experience has indicated that people



with marked differences in background and training can usually agree on
the detrimental impact of the removal.

History

The term "history" embraces a variety of characteristics. The
crossing may be significant, having evolved from a ford through a series
of bridges. Thus, the bridge might be one of a series that has served
the site. It may demonstrate the reuse of previous features; e.g. piers
or abutments. It may, on the other hand, be the first (original) span
at a particular site,

The crossing or bridge may be associated with a historical property
or area, or it may have fostered residential, commercial, or industrial
development in an area.

The historic significance of the bridge might derive from the fact
that it was associated with significant events or circumstances.
Normally the fact that the bridge was named for an individual would not,
in itself, impart historical significance in the absence of the charac-
teristics already described.

Bridges in communities or settlements would generallv be assumed to
have contributed significantly to local development and to thereby
possess significance.

Integrity

Points for integrity are given if the bridge is at its original
site. When trusses were initially promoted during the nineteenth
century, it was the speed with which they could be assembled that made
them so important and popular. Subsequent generations recognized and
capitalized on their reusability so that many removed during subsequent
road improvements were reerected at different sites. There are numerous
examples of reuse in Virginia, and for many years when a truss was
replaced, it was standard policy to matchmark and store it for subse-
quent reerection. There are examples where individual spans from
multi-span bridges were used as single gspan bridges at different loca-
tions, and where single spans were combined with other trusses to form
multi-span crossings. Because of this capability for reuse, which
during the twentieth century became a selling point of metal trusses, an
early truss at its original location is quite rare and merits recogni-
tion.

B-8



APPENDIX C
RESULTS OF APPLICATION OF THE RATING SYSTEM TO ARCH BRIDGES

The following tables present the rating results of the panel
consensus for concrete and masonry arches. Table C-1 lists all masonrv
arch bridges by construction district, county, route number, and
structure number. Table C-2 lists all concrete arch bridges bv
construction district, countv, route number, and structure number. The
construction districts are listed by the order of their administrative
numbers 1-8: Bristol, Salem, Lynchburg, Richmond, Suffolk, Fredericks~-
burg, Culpeper, Staunton.
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