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T-486 . 1934
Tilghman Island Bridge

Tilghman Island

public (unrestricted)

This structure, which carries Maryland Route 33 over
Knapp's Narrows into Tilghman Island, is a heel trunion rolling
lift bridge with counterweight suspended above the roadway.
Built in 1934, the 50 foot moveable span is approached by
roadway supported on timber pilings. There is a small frame
bridge tender's house on the west side of the road at the
north end of the bridge, square in plan with one room.

Unlike other similar arrangements with moveable bridges, this
building is not physically connected to the bridge.

The Tilghman Island Bridge is significant as an example
of an overhead counterweight bridge, a type rare in Maryland.
As a moveable bridge, this structure is also significant as
a relatively rare kind of construct designed to accommodate
both vehicular and water-borne traffic. This represents one
of two historic moveable bridges -~ part of Maryland's state
road system in Talbot County, and one of 15 historic moveable
bridges throughout the state road network -- identified by the
Maryland Historical Trust for the Maryland Department of
Transportation in a jointly conducted survey which took place
during 1980-81.
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3 DESCRIPTION -8k

CONDITION CHECK ONE CHECK ONE
—EXCELLENT —DETERIORATED ZUNALTERED XORIGINAL SITE
X GOOD —RUINS _ALTERED —MOVED DATE
—FAIR —UNEXPOSED

DESCRIBE THE PRESENT AND ORIGINAL {iF KNOWN) PHYSICAL APPEARANCE

A hekl trunion rolling 1lift bridge with the counterweight
suspended above the roadway, this structure carries Maryland
Route 33 over Knapps Narrows into Tilghman Island, running N-
S. The 50' moveable span is approached by roadway supported
on timber pilings. The width of the road is 20'. There is a
small frame bridge tender's house on the west side of the
road at the north end of the bridge, square in plan with one
room, but it is not physically connected to the bridge.

CONTINUE ON SEPARATE SHEET IF NECESSARY



K} SIGNIFICANCE YeG
ERIOD AREAS OF SIGNIFICANCE -- CHECK AND JUSTIFY BELOW
—PREHISTORIC —ARCHEOLOGY-PREHISTORIC —COMMUNITY PLANNING —LANDSCAPE ARCHITECTURE —RELIGION
—1400-1489 __ARCHEOLOGY-HISTORIC —CONSERVATION —LAW __SCIENCE
—1500-159¢ —AGRICULTURE _.ECONOMICS _LITERATURE __SCULPTURE
—1800-1699 ~ARCHITECTURE —EDUCATION —MILITARY ~-SOCIAL/HUMANITARIAN
—1700-1738 —.ART XENGINEERING _-MUSIC ~.THEATER
—1800-1899 _—COMMERCE EXPLORATION/SETTLEMENT —PHILOSOPHY XTRANSPORTATION
4£1900- —COMMUNICATIONS —iINDUSTRY ——POLITICS/GOVERNMENT _-OTHER (SPECIFY)
__INVENTION grien " &
SPECIFIC DATES 1934 ) BUILDER/ARGHITECT =~

STATEMENT OF SIGNIFICANCE

Overhead counterweight bridges are rare in Maryland. Only two
others haverbeen recorded on this-survey. ' This structure shares its
significance with the other moveable bridges of the State, for which
see M/DOT Survey general bridge significance, attached.

Aeren,

CONTINUE ON SEPARATE SHEET IF NECESSARY
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MOVABLE SPAN BRIDGES
QF MARVLAND

INTRODUCTTON

Movable bridges have plaved an important part in the
development of transportation in the United Qtateq Fnd1n99rq have
always turned to this tyvpe when there was no other way of giving
adequate vertical clearance for the passage of large vessels on a
given waterway. The most widely recognized movable spans fall
into three basic groups: the swing bridge, the bascule and the
vertical 1lift. The movable bridge is understood to be as much as
a product of mechanics as of engineering, as its distinguishing
feature is the machinery necessary for the lifting or opening the
span.. Until 1890, when a satisfactory method of counterbalancing
the great weight of a span had been found and the electric motor
refined, neither the modern bascule nor the lift bridge could be
developed

HISTORY OF MOVABLE SPAN BRIDGES

Movable spans are required for bridges crossing navigable
waterways to permit passage of vessels that would otherwise be
blocked by an insufficient vertical clearance of structures that
are either fixed or in the closed position.

The history of movable bridges probably extends back into the
ancient past. Bascules, commonly thought of as drawbridges, were
used over the moats that surrounded castles during the Medieval era
and the pontoon bridges of the Romans may have had portions that
could be removed in order to permit the passage of vessels. Hand-
powered bascules were first used for this purpose, but they were
necessarily limited to very small openings. These ancient and
medieval examples, along with the earlier modern types, were not
counterweighted to any extent and their field of utility was quite
limited.

Most movable bridges are railroad structures, most commonly
found in flat terrain. Typically it would have been prohibitively
costly to build the necessary long approaches in steeper terrains
because of the need to attain a high-level crossing while at the
same time maintaining a low enough gradient for trains to climb.
Movable span bridges are common in cities and in other built-up
areas where construction of an elaborate approach is usually out of
the question.

After 1830, when the network of railroads and canal systems
spread rapidly over the eastern United States, the demand for
movable bridges grew at a comparable rate. Among the earliest were
those built across Boston’s Charles River. These were crude forms
of timber trusses placed next to the river bank, hinged at one
corner and swung open by a system of radiating stays that supported
it when open. The channel afforded by this opening was very
narrow, but it seemed to suffice for navigation, and, as additional

¥
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lines were needed after 1835, successive structures were built,
each parallel with the last, until there were five in a row.

Apparently, the first patent on one of these timber jackknife
bridges was granted in 1849 to a local contractor, Joseph Ross, who
built one for the Eastern Railway at Manchester, Massachusetts
shortly thereafter. The system was improved by the introduction of
the center pivot swing bridge, basically the same type in use
today. The new form was adopted by the railroads in the latter
half of the nineteenth century, but as the bascule and 1ift bridges
became available fewer and fewer swing spans were built.

Movable bridges may be divided into the following classes:
(1) Ordinary swing spans; (2) bobtailed swing spans; (3)
horizontal folding draws; (4) shear-pole draws; (5) double rotating
cantilever draws; (6) retractile or pullback draws; (7) trunnion
bascule bridges; (8) rolling bascule bridges; (9) jack-knife or
folding bridges:(10) vertical-lift bridges; (11) gyratory 1lift
bridges:; (12) aerial ferries, transporter bridges, or
transbordeurs; and (13) floating or pontoon bridges.*

The bob-tailed swing span (2) is a variation of the ordinary
rotating draw formed by shortening one of the arms. The horizontal-
folding draw (3) was used for short railway spans, and the girders
revolve laterally ninety degrees. The shear-pole draw (4) was a
special variety of swing bridge in which the pivot is located near
one end of a single arm. When open, the other end of the arm is
supported from the top of a two-legged shear pole, on the abutment,
by rods which are attached to a pivot at its top, directly over the
pivot supporting the span below. When the bridge is closed and the
swinging end lifted, the arm is a simple span supported at both
ends.

The double rotating cantilever draw (5) consists of two
ordinary swing spans, each resting on a pivot pier and meeting at
mid-channel. The pullback draw (6) is constructed with one or two
spans over the entire opening and bottom chords run on two groups
of rollers. [The bridge which immediately preceded the existing
Scherzer overhead counterweight structure, built in 1934 over
Knapps Narrows (#20001) was a pullback draw.] Some types telescope
with each half of the opening spans (in a double pull-back draw)
pulling back and telescoping into the approach span. The jack-
knife or folding bridge (9) is a variant of swing bridge which is
used only for railroads, in which, when opened, each half of the
floor assumes the position of an inverted V. The vertical 1lift
bridge (10), widely used throughout the United States but not
utilized in Maryland, consists of simple spans resting on piers
when closed. In most cases the weight of the lifting span is
counterweighted by means of ropes, or chains, attached to the ends
of the spans and the counterweights, which pass up and over sheaves
on top of the towers at the end of the bridge.
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The gyratory lift bridge (11), patented by Eric Swensson of
Minneapolis, consists of a truss suspended by trussed hangers from
trunnions bearing on a tower at each abutment. The draw is opened
by revolving the main roadway trusses in an arch around the
horizontal longitudinal axis marked by the trunnions. The aerial
ferries or transbordeurs (12) are ‘a cross between a bridge and a
ferryboat. It consists of two towers, an overhead span high enough
to clear masts of ships and a track on the span, with a car running
on the tracks and, finally, a platform suspended from the ferry
car. The floating or pontoon bridge (13) may be the earliest type
of movable bridge. It is usually adapted for use when local
conditions prevent the construction of more stable structures and
when a temporary crossing must be quickly made.

0f these thirteen types, only numbers 1, 7, 8, and 10 were in
frequent use in the early twentieth century. Numbers 2, 5, 12, and
13 were employed occasionally and numbers 3, 4, 6, 9, and 11 were
no longer used, according to Dr. John Alexander Low Waddell, the
dean of American bridge engineers, in his 1916 text, Bridge
Engineering. '

Regardless of its limitation, the swing bridge was the only
choice available until the end of the last century. One of the
first notable examples in America was designed by Wendell Bollman
to cross the Mississippi River at Clinton, Iowa. This bridge was
built around 1863 by the Detroit Bridge and Iron Works. With its
360~-foot draw span, it was one of the largest in the country at the
time. Subsequently, the Mississippi became noted for its swing
bridges, all of its many low-level crossings incorporating this
form. The longest is the 525-foot crossing built by the Santa Fe
Railroad at Fort Madison, Iowa in 1926. Since then all movable
bridges of comparable length have been vertical lifts, a far more
economical choice for larger ‘spans.The various kinds of 1lift

bridges were evolved in the endeavor to occupy less space and waste
less time.

In the early twentieth century, builders of competitive types
of movable bridges, especially the bascule, disparaged the swing
bridge in their advertising by emphasizing the fact that the draw
span itself took up part of the channel. Indeed, the wider the
bridge, the narrower the passage. Because the bridge type requires
a large pivotal pier in the center of the waterway on which to
rotate, it not only divides an otherwise wider channel into two
smaller halves, but the pier itself often causes serious
deflections of the current to either bank. Another disadvantage
of the swing bridge, as an impatient motorist would attest, is that
it must be swung a full ninety degrees to open sufficiently to
allow even the small vessel to pass and then close a full ninety
degrees back. Furthermore, a swing bridge, when open, provides no
protection to land traffic, while the leaves or counterweights of
bascule designs provide a barrier to traffic. 1In addition, the
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dock front adjacent to a rotating draw is not available for
business.

The promoters of the bascule bridge also touted the advantages
specific to the bascule type that make it superior to the swing
bridge. For one, it operates very rapidly, and with a choice of
partially raising the span for the passage of vessels with small
clearance or of opening it all the way up and leaving the channel
unobstructed. Also, should a further track or roadway be required,
another bascule can be built directly adjacent to the first, a
solution obviously quite out of the question with a structure that
swings. ‘

The trend away from swing bridge construction and toward the
other designs by the second quarter of the twentieth century is
indicated by the following figures. In the period prior to 1924,
among highway bridges, 25 vertical lift bridges, 250 bascule , and
450 swing bridges were constructed. From 1924 to 1974, 100
vertical 1ift bridges, 430 bascule and 250 swing bridges were
completed.? Thus, vertical 1lift and bascule structures gained in
popularity whereas other structures were constructed much less
often. Currently, ninety-five percent of the total movable span
bridges in the United States are swing, bascule, and vertical lift
structures. There are no vertical 1lift bridges on the road system
in Maryland.

The type of movable span bridge found most often in Maryland
is the bascule bridge. In its most primitive stage, this type, the
earliest of all movable bridges, was used to cross moats, or, in
reverse, to deny any enemy access to a moated castle or fort by the
simple device of withdrawing the span. These medieval bascules,
with crude cables and no counterweights, were far removed from the
technologically advanced modern bascule design. The forerunner of
the modern type was developed in Europe during the first half of
the nineteenth century. However, the real progenitor of the genre
appeared in 1893 with the construction of Chicago’s Van Buren
Street Bridge, a rolling bascule, and in London’s Tower Bridge, a
roller-bearing trunnion bascule.

Bascule bridges may be single or double leaf, the single
usually being used for short spans and the double for long ones.
The most obvious advantage of the double leaf is that the two
smaller leaves can be raised more quickly then a single larger one,
and require smaller counterweights and moving parts. The cable
lift bascule constitutes the earliest and most primitive of the

bascules and has been largely abandoned in favor of the more modern .

and costly types.

Modern bascules are comprised of two classes: (1) the
trunnion type; and (2) the rolling lift type. In the trunnion type
the center of rotation remains fixed or nearly so and is at or
close to the center of gravity of the rotating part. This is a

{
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highly desirable feature where vyielding foundations are.

-unavoidable. In the rolling 1ift type the center of rotation

continually changes and the center of gravity of the rotating part
moves 1in a horizontal line, thereby shifting the point of
application of the load on the pier, which is a faulty feature,
unless the pier is founded on rock. - In the roller bearing type, a
variant of the trunnion type, the center of rotation remains fixed
and coincides with the center of gravity of the moving mass. The
trunnion is eliminated and the load is carried by a segmental
circular bearing on rollers arranged in a circular track. In this
way the load can be distributed over a greater area, thereby
reducing the unit bearing stress; at the same time the frictional
resistance to rotation is decreased.

The first modern bascule bridge to enjoy acceptance was the
so-called rolling 1lift bascule, the Scherzer and the Rall being the
two best-known variations. After the success of the Van Buren
Street bascule, the Scherzer rolling 1lift bridge becanme
increasingly popular with the railroads, especially in and around
Chicago. The Rall type, manufactured by the Strobel Steel
Construction Company, was never widely used.

The most common recent types of bascule are the simple
trunnion or Chicago type, introduced about 1899 and named after the
city that pioneered it with the Clybourne Avenue Bridge, and the
multiple trunnion or Strauss type, named after the inventor J. B.
Strauss. In the Chicago type, the whole weight of the leaf and its
counterweight is borne by the trunnions located at the center of
gravity of the entire mass. The most popular system by far was
Strauss’s bridge, either of the overhead-counterweight or heel-
trunnion variety. Other varieties of trunnion bridges are the Page,
Chicago City, Brown, and Waddell & Harrington types.

The early decades of the twentieth century were dominated by
patented designs--Strauss, Scherzer and others--fabricated by
numerous shops, many of which are no longer in existence. Designs
were furnished by the patentee to fit a substructure designed for
the site. Between 1873 and 1924, for example, 78 patents were
issued for movable span designs and mechanisms. The major patenees
were T. E. Brown, J. P. Cowing, C. L. Keller, J. W. Page, T. Rall,
W. and A. Scherzer III, J. B. Strauss, J. A. L. and M. Waddell and
B. L. Worden. Both Strauss and Scherzer received patents that had
counterweights either above or below deck level, and were used for
both railroad and highway service. In addition to the patented

designs, custom designs were prepared by a limited number of
consulting engineers. '

Patented designs and custom designs were produced in this
period, each having its place depending on the desire of the owners
and on the adaptability of the patented design to special
requirements and wunusual site conditions. Certain locations
warranted monumental structures that in general were custom

3

{




T-436
6

a designed for the site. Elaborate decorative treatment was included
in many of these. ‘

By the 1940’s patented designs were mostly in the public
domain. Thus companies that had primarily promoted and used their
own designs in the early decades of the twentieth century utilized
many designs in the later decades which were no longer patented.
Waddell and Harrington, for example, patented a bascule design
(#952,485) in March 1910. By the time the successor firm, Waddell
and Hardesty, submitted designs for Bridges 17006 and 2053 to
Maryland State Highway Administration in the late 1940’s and early
1950’s, the movable span mechanisms utilized were no longer covered
by patents.

In the period from 1941 to 1956 World War II and the post-war
expansion occurred. Little civilian construction was done during
the war years but the post-war boom in population was accompanied
by a decline in dependence on rail travel and a substantial
increase in automotive travel. The increases in vehicular travel
necessitated widening of existing primary highways, many of which
required replacement of older inadequate movable bridges with new
larger structures. New four-lane and six~lane structures were
common. Pressure to replace movable span with high level bridges
was beginning to be felt, as motorists did not want to wait for
movable bridges to be opened. This trend was further accelerated
with the shift of focus and funds in the late 1950’s to the
building of the interstate system, which had few movable span
bridges. ”

The general economic health of the railroads began its decline
in this era and the new movable-railroad bridges were generally
built only as a result of Federal aid for river improvements like
channel widening or other subsidized construction. Patented
designs faded from popularity in this period because of expiration
of the patents, death of the patent holders and increasing
sophistication on the part of the owners for structures designed to
their particular requirements.

TYPES OF MOVABILFE SPAN BRIDGES IN MARVYT.AND

I. SWING BRIDGES. These bridges consist of two-span trusses or
girders which rotate horizontally. The spans are usually, but not
necessarily, equal. When open, the swing spans are cantilevered
from the pivot (center) pier; when closed, the spans are supported
at the pivot pier and at two rest (outer) piers or abutments. In
the closed condition, wedges are usually driven under the outer
ends of the bridge to 1lift them, thereby providing a positive
reaction sufficient to offset any possible negative reaction from
live load and impact. This design feature prevents uplift and

hammering of the bridge ends under live conditions. Swing spans
are subdivided into:
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A. Center-Bearing. This type of swing span carries the entire
load of the bridge on a central pivot (usually metal disks).
Balance wheels are placed on a circular track around the outer
edges of the pivot pier to prevent tipping. When the span is
closed, wedges similar to those at the rest piers are driven
under each truss or girder at the center pier. This relieves
the center bearing from carrying any live load. However,
these wedges do not raise the span at the pivot pier, but are
merely driven tight. Maryland currently has four swing spans
on the road system and these are center-bearing structures.

Bridge 2081 (MD 436 over Weems Creek), built in 1929, is
composed of thirteen 20-foot steel girder spans and two 48—
foot pony steel truss swing spans. It was built under contract
to thHe Commissioners of Anne Arundel County.

- Bridge 4008 (MD 231 over Patuxent River), designed by the J.
E. Greiner Company in 1950, has a through steel girder swing
span. )

Bridge 20023 (MD 331 over Choptank River), constructed in 1932
and also designed by the J.E. Greiner Company, is composed of
two 215-foot through steel trusses, eight 24-foot concrete
slab spans and a 219-foot swing span. It is known as the
Dover Bridge. :

B. Rim-Bearing. This type of swing span transmits all loads
to the pivot pier, both dead and 1live, through a circular

girder or drum to bevelled rollers. The rollers move on a

T-4%6

circular track situated inside the periphery of the pier. The

rollers are aligned and spaced on the track by concrete spacer
rings. This type of swing span bridge also has a central
pivot bearing which carries part of the load and is connected
to the rollers by radial roller shafts. On both types of
swing bridges, the motive power is usually supplied by an
electric motor, although gasoline engines or manual power may
also be used. The bridge is rotated by a circular rack and
pinion arrangement. .

II. BASCULE BRIDGES. In this type of bridge the leaf (movable

portion of the decks) 1lifts up by rotating vertically about a

horizontal trunnion (axle). This trunnion is positioned at the
dead load centroid. Bascule bridges may be either single or
double-leafed. In the former case, the entire span lifts about one
end. A double-leafed bascule has a center joint and half of the
span rotates about each end. It is obvious that a counterweight is
necessary to hold the raised leaf in position. In older bridges,
the counterweight is overhead, while in the more modern bridge, the
counterweight if often placed below deck and lowers into a pit as
the bridge is opened. When the bridge is closed, a forward bearing

{




support located in front of the trunnion is engaged and takes the
live load reaction. On double-lead bascule bridges, a tail-lock
behind the trunnion and a shear lock at the junction of the two
leaves are also engaged to stiffen the deck. There are several
varieties of bascule bridges, but the most common are:

A. Chicago (or simple) trunnion. This variety of bascule
bridge consists of a forward lead and a rear counterweight arm
which rotates about the trunnion. The trunnion bearings, in

turn, are supported on the fixed portion of the bridge such as -

a trunnion girder, steel columns or on the pier itself.

Bridge 23002, the Snow Hill Bridge carries MD 12 over the
Pocomoke River. Designed by the J.E. Greiner Company in 1932,
it is composed of single 47-foot steel girder and a 45-foot
single leaf bascule.

Bridge Bl47 carries Penninsula Expressway over Bear Creek.
Although the Wilson T. Ballard Company designed the approach
spans and roadway in 1958, the Diver Brothers Company may have
designed the bascule span in 1960.

The Pennlngton Avenue Bridge (BC5217) over Curtis Creek was
designed in 1976 and is also a trunnlon. It was designed by
Zollman Associates.

Bridge 2045 over Stony Creek was built in 1947. Is composed of
fifteen 54-foot steel beam spans and ‘a 75- foot double leaf
bascule span.

Bridge 2053 carrying MD 181 over Spa Creek, was designed in
1946 by Waddell and Hardesty, a New York firm, and is composed

of fourteen 55-foot steelbeam spans and a 62-foot double leaf
bascule.

Bridge 17006, which formerly carried US 50/301 over Kent
Narrows, but currently carries MD 18, was built by the same
firm in 1952. It replaced an overhead counterweight bridge.
Neither of these latter two bridges utilized a bascule design
which was patented according to Mr. Richard W.Christie of
Hardesty and Hanover, the successor of Waddell and Hardesty,
as the heyday of patents had passed and all designs were more
or less in the public domain.?

Bridge 22009 carries MD 991 over the Wicomico River and is
composed of one 40-foot double leaf bascule. It was built in
1928 and carries Main Street over the Wicomico River in
Salisbury, Maryland.

Bridge 22028, designed by the J.E. Greiner Company in 1962,
carries US 50 over the Wicomico River. It is composed of a 19-
foot and 36-foot steel beam spans and a 66-foot single leaf
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bascule.

B. Rolling Lift (Scherzer) Bridge. This type is commonly
known as a bascule, but the term "rolling 1lift" is more
correct, according to bridge historian Otis Ellis Hovey. This
is a bridge type whose complete superstructure, forward leaf
or span itself, rear arm, and counterweight rolls back from
the channel. This 1is accomplished with a gquadrant or
segmental girder whose center of rotation is at the centroid
of the bascule. The girder rims roll along a toothed track
and in so doing lifts and withdraws the leaf. A horizontal
retraction of a cable or rack attached to the centroid of the
bascule leaf produces this motion. :

Sevehteen bascule spans were built in Maryland prior to 1960
and are still open to traffic. At least seven are Scherzer
designs and five were designed by the J.E. Greiner Company.

The oldest is bridge 23004, designed in 1920, which carries MD
675 over the Pocomoke River. It is a double leaf bascule
bridge composed of four 36-foot concrete girder spans, two 13-
foot glrder spans and a 65-foot double leaf bascule span.

Bridge 9001, which carries MD 14 over Marshyhope Creek, was
designed by the J.E. Greiner Company in 1931. It is composed
of eight 35-foot concrete girder spans and a 60-foot double
leaf bascule. Not opened since the 1970’s, it is not possible
to operate it mechanically.

Bridge 9008, carrying MD 795 over CambridgeCreek, was designed
in 1938 by the Henry G. Perring Company, a Baltimore firm. It
is composed of six 35-foot. concrete girder spans and a 64-foot
double leaf bascule.

Bridge 20001,carrying MD 33 over Knapps Narrows, was built in
1934 and is composed of two 15-foot and one 20-foot timber
spans and a 50-foot single leaf bascule. It was built to
replace a pullback draw brldge, the only one known to have
ever existed in Maryland.

Bridge 14027, designed in 1930, is made up of thirty-four 35~
foot concrete girder spans, four 33-foot concrete girder spans
and a 89-foot double leaf bascule. It carries MD 213 over the
Chester River in Chestertown. The entire superstructure was
replaced in the late 1980’s.

Bridge_23007, carrying US 50 over Sinepuxent Bay, has sixty-
eight 28-foot concrete slab spans, a 77-foot steel beam span
and a 70-foot double leaf bascule. It was built in 1942.

The final structure, B79, which carries Wise Road over Bear
Creek, was likewise designed by the J.E. Greiner Company in

b
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1943.

C. Rall Lift. This is a variation of the rolling lift bascule
bridge in which the segmental girder is replaced by a large
roller at the bascule‘s .centroid. To open the bridge, the
roller moves backward on a horizontal track. The only Rall
structure known at this time to have been constructed in
Maryland is bridge BC5210 which carries MD 2 (Hanover Street)
over the Middle Branch of the Patapsco River. It was
constructed in 1916 to plans developed by the J.E. Greiner
Company, and is the oldest movable span structure remaining on
Maryland highways.

D. Strauss Bascule Bridge. There have been more bascule spans
built from the various Strauss designs than from those of any
other single type of bascule according to Otis Ellis Hovey in
his 1926 text on movable span bridges.*® The Strauss class of
bascule bridge employs four trunnions connecting the sides of
a parallelogram-shaped panel formed by the 1lift span and a

- fixed triangular rear panel. The principle trunnion about
which the movable span rotates is at the heel of the truss.
This parallelogram, in some form, is used in practically all
of the Strauss bascule designs.

Strauss designs are of three general types: (1) the vertical

. overhead counterweight type:; (2) the underneath counterweight
type, (3) the heel trunnion type. With the underneath
counterweight type the counterweight is lowered along a
vertical axis below the road level. It may be cored out to
clear the floor framing when a compact arrangement is
necessary. When two leaves are used, the front shear locks
and rear anchorages must be prov1ded The dead load on the
trunnions is constant and the break in the floor is in front
of the trunnions.

The only Strauss movable span which existed in the late
twentieth century in Maryland was bridge 2070 carrying MD.
450 over the Severn River. Constructed in 1924, it is
composed of approximately twenty 70-foot steel arches and a
95-foot bascule span. In the late 1970’s the four spans at

- the eastern end of the bridge were replaced with four steel
beam spans. It is an underneath counterweight type in which
the counterweight is lowered along a vertical axis below the
road level. This bridge was removed in 1994.

In 1995 there were twenty-two movable span bridges in Maryland,
reduced from twenty-four in 1992 with the removal of Bridge No.

9014 in 1992 and Bridge No. 2070 in 1994. There are two modern

replacement structures: Bridge No. 20018 (MD 370 over Miles River),
and Bridge No. 14006 ((MD 213 over Sassafras River). Four other
structures are also gquite recent: Bridge No. 16173 (I-495 over
the Potomac River) was built in 1961, Bridge No.22028 (US 50 over

i
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the Wicoimico River) was built in 1962, Bridge No. B147 (Penninsula
Expressway over Bear Creek) was built in 1960 and Bridge No. 5217
(Pennington Avenue over Curtis Creek) was designed by Zollman
Associates in 1976. These structures have 1little historical

436




12

FOOTNOTES

* Waddell, J. A. L. Bridge Engineering, Volume I (New York: John
Wiley and Sons, Inc. 1916, p. 664

2 Hardesty, Egbert, Henry W Fischer, Richard W, Christie, "Fifty-
Year History of Movable Bridge Construction-Part I", Journal of the

Construction Division, ASCE, September, 1975, p. 512.
* Personal communication with the author.
‘Hovey, Otis Ellis, Movable Bridges, Volumes I I1, John Wiley &

sSons, Inc., New York, 1926, P. 116.
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MOVABLEvSPAN BRIDGES IN MARYLAND revised 1/19/95

No. Route |

Name Crossing Type Date
Stony Creek 2045 MD 173 Stony Creek DLB - 1947,86
SpaFCreek 2053 MD 181  Spa Creek DLB 1946
Ridgely Ave 2081 MD 436  Weems Creek PST Swing 190,82
Benedict 4008 MD 231. Patuxent R TSG Swing 1950
9001 MD 14 Marshyhope Cr DLB (NO) 1931
Maryland Ave' 9008 MD 342 Cambridge Cf DLB 1938
Sassafras 14006 - Us 213 Sassafras R SLB 1987
Chestertown 14027 Us 213 Chester R DLB 1930,90
Woodrow Wilson 16173 I-495 bqtomac R - DLB  196L,84
Kent Narrows 17006 ﬁD 18 ‘Kent River DLB 1952
Tilghman 20b01 MD 33 Knapps Narrows‘SLB(OC). 1934,71
Miles River 20018 MD 370; Miles R SLB 1984
Dover Bridge 20023 MD 331 Choptank R TST Swing 1932
Main Street 22009 MD 991 _Wicomico R DLB E%Bgﬂ
Us 50-Salisbury22028 Us 50 Wicomico R SLB 1962
Snow ﬁill 23002 MD 12 Pocqmoke R - SLB 1932
Pocomoke 23004 MD 675 Pocomoke R~ DLB 1920,89
Ocean City 23007 Us 50 Sinepuxent Béy DLB 1941,80
B79 Wise Rd 'Bear Creek DLB 1943
BC5217 PenningtonCurtis Creék DLB 1976
B147 Peninsula Bear Creek DLB 1958
Hanover St BC5210  MD 2 Patapsco(Mid.Br)DLB 1916

DBL=Double Leaf Bascule

SLB=Single Leaf Bascule

PST Swing=Pony Steel Truss Swing
TSG Swing=Through Steel Girder Swing
TST Swing=Through Steel Truss Swing

OC= Overhead Counterweight

and NO= Not Operable
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