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HAER No. LA-38

Location: Carries U.S. Route 51 (US 51) over Pass Manchac between Akers (Tangipahoa Parish) and
Galva (St. John the Baptist Parish).

The Pass Manchac Bridge (Bridge Recall No. 062080) is located at latitude 30.285641 north,
longitude -90.401150 west." The coordinate represents the center of the bridge. It was obtained in 2016
by plotting its location in Google Earth. The location has no restriction on its release to the public.

Present Owner: State of Louisiana.
Present Use: Vehicular traffic.

Significance: The Pass Manchac Bridge is significant for its very early use of prestressed-concrete
cylindrical piles. Constructed from 1955 to 1957, the bridge is one of the first bridges in Louisiana that
utilized prestressed-concrete structural elements, which began to be used nationally in the 1950s. A
Louisiana Civil Engineer article about prestressed concrete research at Tulane University stated that the
bridge carrying US 51 over Pass Manchac was notable for its use of this type of pile in the 1950s.
Additionally, the bridge has a notable overall length of 3,012'-1" and features a cantilever-with-
suspended-span unit, an uncommon superstructure type. This bridge was determined eligible for the
National Register of Historic Places (National Register) in 2013 under Criterion C: Design/Engineering at the
state level of significance.?

Historian: Rick Mitchell, Senior Cultural Resource Specialist, Mead & Hunt, Inc., 2017.

Project Information: This documentation was prepared as mitigation to fulfill Stipulation 1X.5 of the
Programmatic Agreement Among the Federal Highway Administration, the Louisiana Department of
Transportation and Development, the Advisory Council on Historic Preservation, and the Louisiana State
Historic Preservation Officer Regarding Management of Historic Bridges in Louisiana, dated August 18,
2015, and executed September 21, 2015. The Louisiana Department of Transportation and Development
(LADOTD) retained Mead & Hunt, Inc. (Mead & Hunt) to prepare this document. It was prepared by
senior cultural resource specialist Rick Mitchell of Mead & Hunt. Dietrich Floeter completed the
photography.

" The bridge is also known as Structure No. 62534529000003.

2 Mead & Hunt, Inc., National Register Eligibility Determination Report, Pre-1971 Louisiana Highway Bridges
(prepared for the Louisiana Department of Transportation and Development, September 2013).
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Part |. Historical Information

A. Physical History:

1. Date(s) of construction: 1957.

2. Engineer: Louisiana Department of Highways (LDH). Several LDH engineers were involved
in the design of the bridge’s primary structural elements.

3. Builder/Contractor/Supplier: W.R. Aldrich Co. of Baton Rouge, Louisiana, served as the
contractor for the bridge’s construction. Steel superstructure members and handrails were
fabricated by the New Orleans plant of Orleans Materials & Equipment Co., Inc.3

4. Original plans and construction: Photocopies of the original plan sheets are available in the
General Files room at the LADOTD’s Baton Rouge headquarters. The plan set for test piles for
the bridge’s substructure were approved on February 8, 1954. Plan sheets for the bridge’s
superstructure, substructure, and foundation elements were prepared in October and November
1954. The sheets showing the general plan are dated February 16, 1955, and were approved on
February 23, 1955. The plan set was approved by LDH Bridge Design Engineer J.B. Carter and
by LDH Chief Engineer E.J. James, on February 23, 1955. Use of LDH standard plans was
limited to the precast reinforced-concrete bents used on shorter approach spans and smaller
details.*

Shop drawings for the bridge’s steel elements, prepared by fabricator Orleans Materials &
Equipment Company, are dated June 23 and June 24, 1955, while steel handrail shop drawings
were prepared on August 20, 1955.5 The bridge’s test piles were constructed and tested in 1954
and bridge construction took place from 1955 to 1957. The Pass Manchac Bridge was opened to
light traffic by mid-August 1957 and to full traffic by the end of August 1957.6

5. Alterations and additions: Alterations to the Pass Manchac Bridge have been limited to in-
kind replacement due to damage and deterioration. The bridge’s north fender was repaired in

3 Orleans Materials & Equipment Co., Inc., “Shop Drawings, Tangipahoa and St. John the Baptist Parishes, State
Project No. 17-02-22, Pass Manchac Bridge,” 1955, Louisiana Department of Transportation, General Files.

4 State of Louisiana, Department of Highways, “Plans of Proposed State Highway, Pass Manchac Bridge,
Ponchatoula-Frenier Highway, Tangipahoa and St. John the Baptist Parishes, State Route No. 33, State Project 17-
02-22, Contract No. 1.,” February 23, 1955, Louisiana Department of Transportation, General Files.

5 Orleans Materials & Equipment Co., Inc., “Shop Drawings, Tangipahoa and St. John the Baptist Parishes, State
Project No. 17-02-22, Pass Manchac Bridge.”

6 “New Pass Manchac Bridge to Be Opened to Full Traffic Soon,” New Orleans Times-Picayune, August 15,
1957, 1.
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1958 after a tugboat collision.” A plan sheet dated December 10, 1962, details repair of a 4'-0"-
long portion of a pile on bent 15 supporting two approach spans, with straightening of reinforcing
steel and replacement of damaged concrete.® The northeast fender was replaced in a 1979-1983
project and substantial in-kind replacement of fenders took place in 2002.°

On September 13, 1976, two barges struck the Pass Manchac Bridge, resulting in the collapse of
a 257'-0"-long segment of the bridge, including the center span and south anchor span of the
main cantilever-with-suspended-span unit, a portion of a steel beam span, and two bents.°
Emergency repairs resulted in the in-kind reconstruction of the missing superstructure and
substructure elements in just two months."

B. Historical Context:

Historical background

The Pass Manchac Bridge crosses Pass Manchac just east of Lake Maurepas. Pass Manchac is a 7-
mile-long waterway connecting Lake Maurepas and Lake Pontchartrain. The waterway was traditionally
used as an alternate route from New Orleans to interior Louisiana, avoiding the strong currents of the
Mississippi River. The tidally influenced Manchac Swamp surrounds Pass Manchac between the two
lakes. Although waterlogged and floodprone, a land route through the Manchac Swamp and nearby
Maurepas Swamp represented a potential shortcut for travel rather than routes along the banks of the
Mississippi River or around the east side of Lake Pontchartrain.

The New Orleans, Jackson and Great Northern Railroad (later merged into the lllinois Central Railroad)
built its line through the area in the 1850s, with a bridge at the west edge of Pass Manchac near Lake
Maurepas, just east of the current Pass Manchac Bridge.'? In the mid-1920s a gravel roadway was cut
through the Manchac Swamp from Pontchatoula in Tangipahoa Parish to Frenier in St. John the Baptist
Parish. Across Pass Manchac, the LDH constructed a timber trestle bridge with a steel moveable main
span near the north end of the bridge to allow for marine traffic.’®> The new road was co-designated as

7 “Work Orders On Area Road Projects Given,” Baton Rouge State Times, August 26, 1958, sec. B.
8 Louisiana Department of Highways, “Sheet No. A1, Repairs to Bent No. 15,” December 10, 1962.

9 Louisiana Department of Transportation and Development, “Project No. 017-02-0030,” trns.Port Systems
Database, n.d.

10 Bill Mongelluzzo and Pierre DeGruy, “Manchac Span Rammed; 3 Vehicles Plunge,” New Orleans Times-
Picayune, September 14, 1976, sec. 1, 1.

1 Joseph A. Lucia, “Pass Manchac Bridge to Be Reopened Dec. 15,” New Orleans Times-Picayune, December
9, 1976, sec. 1, 16.

12 Louis C. Hennick and E. Harper Charlton, The Streetcars of New Orleans, 2nd ed. (Gretna, Louisiana: Louis
C. Hennick, 1975), Appendix lll, F1, friedman.cs.illinois.edu/app3/Page__f1.htm.

13 Louisiana Highway Commission, Fourth Biennial Report of the Louisiana Highway Commission (Baton Rouge,
La.: Louisiana Highway Commission, 1928), 102—103, inside back cover.
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US 51 and Louisiana State Route (LA) 33. In 1943-1944 a new bridge was constructed on the same
location over Pass Manchac. Little is known of the mid-1940s project, but it appears to have been
essentially a reconstruction project, with timber spans across most of the channel and a steel swing main
span.™ When the current Pass Manchac Bridge was completed in 1957, the 1944 bridge was removed
from service. The timber trestle spans remained in place until fires in 1968 and 1969 destroyed the
structure. The old bridge’s destruction did not result in damage to the 1957 Pass Manchac Bridge.®

In the mid-1950s plans were made to upgrade US 51 between Hammond in Tangipahoa Parish and La
Place in St. John the Baptist Parish. The US 51 route was envisioned as an eventual part of the
Interstate Highway System.'® Construction of a new fixed-span bridge at Pass Manchac was part of the
overall US 51 improvement, but was broken out as a separate project from the roadway work.

Prior to the bridge’s design, Dr. Maxwell Upson, chairman of the Raymond Concrete Pile Company
(Raymond Pile), and Henry LeMieux, Raymond Pile’s New Orleans District Manager, contacted the LDH
to request consideration of new prestressed pile technology for the bridge’s substructure in place of
typical reinforced-concrete piles. Upson was a pioneer in adapting prestressed concrete technology for
applications in structural foundations, including development of patented designs for prestressed piles.
The LDH agreed to test the new material. Plans for the test piles were developed in a separate contract
from the overall bridge design, and were approved in February 1954. The piles were fabricated at the
Equitable Equipment Company’s Tchefuncte River yard in Madisonville, Louisiana, using Upton’s
prestressed pile design. The test piles were hollow cylinders 54” in diameter with a 4”-thick concrete wall
with longitudinal prestressed steel strands.!”

The test piles were driven in June 1954. LDH engineers were satisfied with the performance and began
preparation of the bridge plans in late 1954. Roy A. Wasson designed the prestressed-concrete piles
used for the main span substructure, as well as the concrete slab approach spans and the approach span
substructure.'® Months after the completion of plans for the Pass Manchac Bridge in late 1954 and early
1955, Wasson and W.O. Pankey left the LDH to found WASKEY, Inc., a Baton Rouge-based engineering

14 Louisiana Department of Highways, Thirteenth Biennial Report of the Department of Highways (Baton Rouge,
La.: Louisiana Department of Highways, 1946), 64—65.

15 “Pass Manchac Bridge Burns,” New Orleans Times-Picayune, October 12, 1969, sec. 1, 36.
16 “New Pass Manchac Bridge to Be Opened to Full Traffic Soon,” 1.

17 Miles Bingham, “The Lake Pontchartrain Causeway Bridge - 1956-2012,” The Louisiana Civil Engineer 21, no.
3 (May 2013): 8-9.

18 State of Louisiana, Department of Highways, “Plans of Proposed State Highway, Pass Manchac Bridge,
Ponchatoula-Frenier Highway, Tangipahoa and St. John the Baptist Parishes, State Route No. 33, State Project 17-
02-22, Contract No. 1.”
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firm that pioneered the design and construction of prestressed concrete deck slabs for use as bridge
decks and as oil and gas platforms on the Gulf Coast.®

The full plan set for the Pass Manchac Bridge was completed in February 1955 and the construction
contract commenced on June 1, 1955, with W.R. Aldrich Co. as the contractor. While the piers for the
largest bents used the emerging prestressed cylindrical concrete pile technology, most bents were
designed with conventional reinforced-concrete square piers. The fabricator of the cylindrical prestressed
piles used in the main span’s substructure is not definitively known.2® While the piles were likely
fabricated in the same Madisonville facility as the test piles driven in June 1954, available documentation
does not specify the piles’ fabricator.

The bridge’s superstructure was relatively routine in terms of design, with the main span consisting of a
steel cantilever-with-suspended-span unit flanked by numerous steel-beam spans between 40'-0" and
85'-0" in length.2!' Exact construction start and end dates are not known, but based on annual
construction cost figures, the vast majority of work took place between July 1, 1955, and June 30, 1957.22
An August 15, 1957, newspaper article noted that the new Pass Manchac Bridge itself was completed but
open only to “light traffic due to incomplete approach work” with full traffic expected to be authorized
within ten days.2® Just a month earlier, a 64.7-mile stretch of US 51 from New Orleans to McComb,
including across Pass Manchac, had been formally designated to become part of the Interstate Highway
System. The highway was later numbered Interstate Highway (I-) 55. The new bridge was intended to
eventually serve as part of a one-way pair, handling one direction of highway traffic while the Pass
Manchac Bridge handled the other.2

In the late afternoon of September 13, 1976, disaster struck the Pass Manchac Bridge when two loaded
barges pushed by the tugboat Leander Jr. went off-course from the main channel and struck one of the
bridge’s primary bents. Three spans of the bridge collapsed, including the suspended span and south

anchor span of the main cantilever-with-suspended-span unit and a portion of an 80’-0"-long steel beam

19 WASKEY, Inc., “The Waskey Story: Spanning the Gulf Coast, Since 1955,” 2016,
http://www.waskey.com/about-us/the-waskey-story.

20 Bingham, “The Lake Pontchartrain Causeway Bridge - 1956-2012.”

21 State of Louisiana, Department of Highways, “Plans of Proposed State Highway, Pass Manchac Bridge,
Ponchatoula-Frenier Highway, Tangipahoa and St. John the Baptist Parishes, State Route No. 33, State Project 17-
02-22, Contract No. 1.”

22 | ouisiana Department of Highways, Financial and Statistical Report, Fiscal Year Ended June 30, 1956 (Baton
Rouge, La.: Louisiana Department of Highways, 1956), 47; Louisiana Department of Highways, Financial and
Statistical Report, Fiscal Year Ended June 30, 1957 (Baton Rouge, La.: Louisiana Department of Highways, 1957),
52; Louisiana Department of Highways, Financial and Statistical Report, Fiscal Year Ended June 30, 1958 (Baton
Rouge, La.: Louisiana Department of Highways, 1958), 51.

23 “New Pass Manchac Bridge to Be Opened to Full Traffic Soon,” 1.

24 Vincent Randazzo, “Highway Program Could Save Lives,” New Orleans Times-Picayune, July 16, 1957, 3.
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span. The collapse resulted in one death and at least two injuries to drivers.?®> Emergency repairs were
soon underway, with Coastal Contractors, Inc. of Baton Rouge under contract in early October 1976 to
complete repairs for $312,136.26 By November 11, 1976, replacement piles and caps were in place and
the superstructure was under construction.?” The bridge was reopened to traffic on December 17, 1976.
The federal government paid the entire repair cost and related expenses under an emergency disaster
program.?8 The Federal Highway Administration approved an additional $300,000 in emergency funds to
pay for an extension of the bridge’s fender system to further reduce the risk of collision and damage from
passing marine vessels.2?

Planning for construction of 1-55 through the Manchac Swamp began around 1970, with a fixed-span
bridge planned for the Pass Manchac crossing parallel to the Pass Manchac Bridge.3® Local concern
over the new highway configuration resulted in design changes, and by 1973 the |-55 design called for a
new four-lane bridge to carry both directions of 1-55, with the existing 1957 bridge retaining its US 51
designation as a frontage road between the Akers and Galva communities on either side of Pass
Manchac.3' The new I-55 bridge over Pass Manchac opened by early 1979 to carry main-lane traffic, and
the 1957 Pass Manchac Bridge was relegated to use as a frontage road serving mainly local traffic.
Since that time, most work on the bridge has centered on the maintenance and periodic replacement of
its timber fenders.32 The Pass Manchac Bridge continues to serve frontage road and local traffic of US
51.

Engineering background: prestressed pile foundations

While the Pass Manchac Bridge’s main cantilever-with-suspended-span unit is noteworthy, the bridge’s
primary significance derives from its very early use of cylindrical prestressed-concrete piles for
foundations. The marshy and floodprone soils of southern Louisiana posed major problems for the
construction of bridge substructures, including foundations. Engineers were forced to develop innovative
methods for constructing substructures to support increasingly larger and longer bridges. Some of the
innovations developed in Louisiana substructure design have pioneered engineering strategies of national
significance.

25 Mongelluzzo and DeGruy, “Manchac Span Rammed; 3 Vehicles Plunge,” 1.

26 “Bid Accepted by La. for Manchac Bridge,” New Orleans Times-Picayune, October 7, 1976, sec. 1, 24.

27 “Beams Will Be Placed on Manchac Bridge,” New Orleans Times-Picayune, November 11, 1976, sec. 1, 32.
28 |ucia, “Pass Manchac Bridge to Be Reopened Dec. 15,” 16.

29 “$300,000 for Fenders on Pass Manchac,” New Orleans Times-Picayune, September 15, 1977, sec. 1, 14.
30 “Rail, Highway Work Planned,” New Orleans Times-Picayune, May 20, 1970, sec. 1, 10.

31 “Public Notice - Informational Public Hearing,” New Orleans Times-Picayune, August 23, 1973, sec. 5, 1.

32 ouisiana Department of Transportation and Development, “Project No. 017-02-0030.”
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Bridge substructure design in Louisiana has been dominated by pile-supported foundations since the
1920s.33 A pile is described as “an element of construction placed in the ground, either vertically or
nearly so, to increase its power to sustain the weight of a structure, or to resist a lateral force.” They
distribute load to the earth through a considerable depth, either by friction alone or by friction in
combination with bearing on the pile end.3* A review of Louisiana Highway Commission (predecessor
agency to the LDH) standard plan titles and descriptions indicates many pile bents, both wood and
concrete, were being used as standard plans beginning as early as 1925, indicating common use. Later,
the piles became reinforced concrete, with only an occasional use of a timber pile.3®

The development of precast, prestressed-concrete piles in the mid-twentieth century represented a major
innovation in foundation technology. Prestressed piles provided greater bearing capacity, improved
durability, and reduced steel requirements compared to reinforced-concrete piles.3¢ In “Reflections on the
Beginnings of Prestressed Concrete in America,” Charles Zollman, a pioneering engineer in prestressed
concrete, states that “Few are aware that it was in Louisiana that revolutionary pile foundation concepts
were developed, tested and used.”3” The prestressed-concrete pile developments in the late 1930s and
1940s involved several engineers with Louisiana connections, as well as Tulane University’s civil
engineering department and Raymond Pile. The engineer Maxwell Mayhew Upson, chairman of
Raymond Pile, had traveled to Europe in 1937 to study the applications of prestressed concrete, then in
its infancy. Following his own testing of the material, Upson was confident that it would be well-suited for
use in marine applications where its relatively crack-free construction could drastically reduce steel
corrosion and deterioration.3® Upson received a patent on his initial prestressed pile design in 1944,
which was refined in a 1950 patent application for prestressed tubular structures.3®

Using Upson’s designs, Raymond Pile started a major prestressed concrete research and development
program, centered in New Orleans. Upson, together with Henry F. LeMieux, the New Orleans District
Manager for Raymond Pile, and Walter E. Blessey, Professor of Civil Engineering at Tulane, formed a
team to study and test precast, prestressed concrete in the laboratory of Tulane’s Civil Engineering

33 Mead & Hunt, Inc., Historic Context for Louisiana Bridges (prepared for the Louisiana Department of
Transportation and Development, December 2013), 55.

34 Henry S. Jacoby and Roland P. Davis, Foundations of Bridges and Buildings (New York: McGraw-Hill
Company, Inc., 1914), 2-5.

35 Mead & Hunt, Inc., Historic Context for Louisiana Bridges, 56.

36 Ben C. Gerwick, Jr., Construction of Prestressed Concrete Structures, 2nd ed., Wiley Professional Paperback
Series (New York: John Wiley & Sons, 1993), 307.

37 Charles C. Zollman, “The End of the ‘Beginnings, Part 9 of Reflections on the Beginnings of Prestressed
Concrete in America, Continuing Series,” PCI Journal, February 1980, 124—45.

38 Robert N. Bruce, Jr., PE, “Tulane University: Pioneer in Prestressed Concrete,” The Louisiana Civil Engineer
10, no. 4 (August 2002): 5; Bingham, “The Lake Pontchartrain Causeway Bridge - 1956-2012,” 8-9.

39 Maxwell M. Upson, “Prestressed Composite Pile” (Englewood, N.J., August 8, 1944); Maxwell M. Upson,
“Prestressed Tubular Concrete Structures” (Englewood, N.J., April 19, 1955).
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Department. The work at Tulane, developed and marketed by Raymond Pile, led to the development of
prestressed-concrete cylindrical piles that were driven experimentally in New York in 1948 and soon
adapted for use in the Gulf of Mexico offshore oil industry.4°

Raymond Pile was also interested in using prestressed cylindrical piles on Gulf Coast highway bridges.
LeMieux asked the LDH to consider use of the new pile technology on the Pass Manchac Bridge, using
54"-diameter piles. Test piles for the project, completed and driven in June 1954, were a success. Test
piles for the Pass Manchac Bridge were fabricated using the Hume Process, a method for centrifugally
casting hollow pipes by pumping concrete into a spinning cylindrical mold lined with reinforcing steel,
creating a very dense and uniform concrete pipe. The Hume Process had been in widespread use for
decades, having been invented in Australia in 1910 by Walter Hume.#' Before the construction of the
Louisiana bridges, Upson improved the process further by using the “Cenviro” method, which combined
the centrifugal spinning with vibration and rolling to form a more durable pipe with greater concrete
strength.42

Prestressed cylindrical piles are present on bents 16-39 (counting from north to south) of the Pass
Manchac Bridge, generally supporting the bridge’s main and major approach spans. The bridge’s minor
approach spans are supported on conventional reinforced-concrete, square pile bents. The prestressed
piles were cast in 16'-0"-long segments, then laid horizontally end-to-end to the desired pile length and
joined by feeding steel post-tensioning cables through longitudinal voids cast in the pile segments.
Upson’s pile designs of the 1950s called for using post-tensioning cables made up of 12 strands of No. 6
(0.162") high-tension wire. The cables were then tensioned using hydraulic jacks to impart the
prestressing force and the voids infilled with grout, forming a single post-tensioned pile. The prestressed
piles fabricated for the Pass Manchac Bridge were 36" and 54" in outside diameter, depending on the
specific bent for which they were to be used, and were hollow with a 4"-thick shell. In the case of the
Pass Manchac Bridge, the prestressed piles extend upward from the riverbed to a pedestal base at the
waterline, with a second set of column piers extending from the pedestal base upward to the bent cap to
support the bridge’s superstructure.*?

The nearby Lake Pontchartrain Causeway (HAER No. LA-21), which opened on August 30, 1956, was
the first bridge in the United States to use prestressed cylindrical concrete pile foundations. The Pass
Manchac Bridge was completed just one year later and represents a very early use of this technology.
The use of this foundation for bridges achieved wider application beginning in the 1960s, particularly for
piles in marine applications with a high potential for corrosion. Nonetheless, this innovative technique

40 Bingham, “The Lake Pontchartrain Causeway Bridge - 1956-2012,” 8-9.

41 Australian Academy of Technological Sciences and Engineering, Technology in Australia 1788-1988
(Melbourne: Australian Academy of Technological Sciences and Engineering, 1988), 844.

42 Bingham, “The Lake Pontchartrain Causeway Bridge - 1956-2012,” 10—11.

43 State of Louisiana, Department of Highways, “Plans of Proposed State Highway, Pass Manchac Bridge,
Ponchatoula-Frenier Highway, Tangipahoa and St. John the Baptist Parishes, State Route No. 33, State Project 17-
02-22, Contract No. 1.”
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remains relatively uncommon as applied to bridges. A 2005 report estimated that “at least 75” bridges
had been built with prestressed cylindrical pile foundations in the United States, along the Gulf and
Atlantic coasts.**

Engineering background: cantilever design

The Pass Manchac Bridge features a cantilever-with-suspended-span unit, providing a clear span of 125'-
0" that allows for an 85'-0"-wide navigable channel for marine traffic on Pass Manchac. Cantilever design
refers to a span that projects beyond a supporting column or wall and is counterbalanced and/or
supported at only one end. Cantilever designs were first introduced in the U.S. in the late nineteenth
century and applied to truss construction. However, cantilever support methods were later applied to
other bridge types, including steel I-beams. Cantilever bridges are often used in response to complex site
conditions, such as spanning a navigable channel with requirements for a wide horizontal clearance.
Cantilever designs are particularly advantageous because of their adaptability to intermediate and long
spans and because they can be erected without falsework, which would obstruct the navigable channel.
In the twentieth century a suspended span was often added between two cantilevers, which was helpful
in increasing the distance between piers for navigable waterways.#5 Cantilever bridge designs have been
used since at least 1936 in Louisiana to cross navigable rivers; however, the use of cantilever designs is
uncommon in the state, representing less than one percent of the state’s pre-1971 bridges.4¢

Part 1l. Structural/Design Information
A. General Statement:

1. Character: The Pass Manchac Bridge is a steel-beam cantilever bridge with concrete
substructure. The bridge is an early example of the use of prestressed cylindrical concrete
columns in bents and piles in bridge construction.

2. Condition of fabric: Good.

B. Description: The Pass Manchac Bridge is a 51-span, steel-beam bridge with a three-span cantilever
unit comprising its main spans. The bridge is aligned on a general north-south axis, carrying US 51 over
Pass Manchac, a navigable waterway connecting Lake Maurepas to the west and Lake Pontchartrain to
the east. The bridge has a total structure length of 3,012'-1". It has an overall width of 33'-6", with a 28'-

44 Kingsley Lau, “Corrosion Performance of Concrete Cylinder Piles” (University of South Florida, 2005), 7-13,
http://scholarcommons.usf.edu/etd/735.

45 Parsons Brinckerhoff and Engineering and Industrial Heritage, A Context for Common Historic Bridge Types
(prepared for The National Cooperative Highway Research Program, Transportation Research Council, and National
Research Council, October 2005), 3-142-144, http://onlinepubs.trb.org/onlinepubs/archive/NotesDocs/25-
25(15)_FR.pdf; Mead & Hunt, Inc., Historic Context for Louisiana Bridges, 63.

46 Mead & Hunt, Inc., Historic Context for Louisiana Bridges, 63; 95-96. Louisiana’s Statewide Historic Bridge
Inventory Project, for which this report was prepared, inventoried bridges built in the state through 1970.
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0" clear roadway width, 1'-6" sidewalks on each side of the roadway, and a 1'-1-%%" railing anchor base
outboard of each sidewalk. To provide sufficient height for marine navigation, the bridge has a
pronounced vertical grade, with a maximum grade of 5.5 percent on both the north and south approach
spans.

The bridge’s superstructure is composed of 51 spans that are numbered 1 to 51 from north to south on
the construction plans as follows: fifteen, 40'-0", simple steel I-beam spans; five, 80'-0", simple steel I-
beam spans; one, three-span, 285'-0", steel I-beam cantilever unit consisting of two 107'-6" cantilever
anchor spans and a 70'-0" suspended center span; two, 80'-0", simple steel I-beam spans; one, 85'-0",
simple steel I-beam span, twelve, 80'-0", simple steel I-beam spans; and thirteen, 40'-0", simple steel I-
beam spans. Based on the superstructure’s relationship to the substructure bents, the length of spans in
the main cantilever unit alternatively may be expressed as, from north to south: 80'-0" anchor span; 125'-
0" cantilever/suspended span (27'-6" cantilever, 70'-0" suspended, 27'-6" cantilever); 80'-0" anchor span.
The deck rests directly on the end bent cap and abutment for 1'-0-'2" on each end of the bridge.

Pass Manchac serves as a navigable waterway between Lake Maurepas and Lake Pontchartrain. The
bridge was designed with two channels for marine traffic. The cantilever unit, located north of the bridge’s
midpoint, provides a wider span length that accommodates a primary channel with 85'-0" horizontal
clearance and 50'-0” vertical clearance. A secondary channel with 70'-0" horizontal clearance and 56'-0"
vertical clearance is located under the bridge’s center span at the point of greatest vertical clearance.

Main span superstructure

The main three-span cantilever unit (spans 21-23) has five lines of rolled steel I-beams, spaced at 6'-6"
on center. Each I-beam has a web depth of 36". The steel beams are constructed of American Society
for Testing and Materials (ASTM) A242, high-strength, low-alloy steel. The top flange of each beam is
partially embedded in the concrete bridge deck. Cover plates are welded on the top and bottom beam
flanges of the cantilever anchor spans. The suspended span is connected to the cantilever anchor spans
by a bolted clamp connection. Diaphragms, spaced at 20'-0" intervals along the anchor spans and at 16'-
9" intervals on the suspended span, serve as transverse stiffeners between beams. Each anchor span
diaphragm is composed of horizontal and diagonal steel angles welded to vertical stiffener plates, which
are welded to the flanges of the adjoining beams, forming a rectangular frame. Each suspended span
diaphragm is composed of a single channel beam riveted to vertical stiffener plates, which are riveted to
the flanges of the adjoining beams. Beams are supported on fixed steel pedestal bearings and expansion
steel rocker bearings, which rest on the bent caps.

Approach spans

Spans 16-20 and 24-38 are the bridge’s major approach spans. The spans, 80'-0" and 85'-0" in length as
noted above, are made up of five lines of rolled steel I-beams spaced at 6'-6" on center. Each I-beam has
a depth of 36". Beams are supported on fixed or expansion steel rocker bearings that rest on bents.

Spans 1-15 and 39-51 are the bridge’s minor approach spans. Each span is 40'-0" in length and is made
up of five lines of rolled steel I-beams spaced at 6'-6" on center. Each beam has a depth of 27". Beams
are supported on steel base plates that rest on bents.
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Diaphragms spaced at 20'-0" serve as transverse stiffeners between beams. Each diaphragm is
composed of a single channel beam riveted to vertical stiffener plates, which are riveted to the flanges of
the adjoining beams. The approach span beams are constructed of silicon steel to provide a high-
strength steel compatible with riveted connections.

Substructure

The bridge’s substructure consists of 52 bents that are numbered 1 through 52 from north to south on
construction plans. The precast prestressed concrete columns used on Bents 16-39 represent the Pass
Manchac Bridge’s most significant design feature. These columns were constructed in 16'-0"-long
segments using the spun-cast method, in which centrifugal force is applied to a spinning circular mold to
force the concrete mix against the sides of the mold as water separates from the mix. The resultis a
hollow column with a uniform diameter. This method was used to fabricate columns for piers or bents and
also for use as piles and, in that case, are identified as “column piles.” For piles, the column segments
were laid end-to-end to the desired pile length and joined with steel prestressing cables through
longitudinal voids cast in the pile segments. The cables were then tensioned using hydraulic jacks to
impart the prestressing force and form a single post-tensioned pile. A 5'-0" section at the top and bottom
of each pile is infilled with conventional steel-reinforced concrete as a plug and to anchor steel bars that
extend from the infill to connect with bent caps and footings.

Bents 22 and 23, which support the cantilever unit’s center span, are each made up of two, cylindrical, 4'-
6"-diameter, precast, prestressed-concrete columns with reinforced-concrete bent cap and rectangular
reinforced-concrete strut at the column midpoint. Each column has a circular battered base of 9'-4",
which tapers inward to the column at 6'-0" above the footing level. The columns rest on a rectangular
reinforced-concrete pedestal base that measures 42'-6" by 14'-0" and is located at mean water level.
Supporting the pedestal base are nine, cylindrical, 4'-6"-diameter, precast, prestressed-concrete column
piles. The piles are arranged with four piles angled downward and outward from each of the two column
piers, with one pile extending directly downward from the center of the base. These bents are situated on
either side of a navigable channel, likely explaining the need for a waterline base surrounding the bent
column piers and piles.

Bents 21 and 24 support the cantilever unit’s anchor spans. Each bent has a reinforced-concrete bent
cap supported on four, cylindrical, 4'-6"-diameter, precast, prestressed-concrete column piles. The two
interior piles extend straight downward, while the two end piles are battered at a slight outward angle.
These bents do not have a tie beam or waterline pedestal base.

Bents 26 and 27 support the 85'-0" steel-beam span at the midpoint of the bridge. Each bent is
comprised of two, cylindrical, 4'-6"-diameter, precast, prestressed-concrete columns with reinforced-
concrete bent cap and rectangular reinforced-concrete strut at the column midpoint. Each column has a
battered base that begins to taper outward 6'-0" above the footing level, reaching a maximum diameter of
9'-4" at the base. The columns rest on a rectangular reinforced-concrete pedestal base that measures
41'-0" by 13'-0" and is located at mean water level. Below the pedestal base are nine, cylindrical, 3'-0"-
diameter, precast, prestressed-concrete column piles. The piles are arranged with four piles angled
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downward and outward from each column pier, with one pile extending directly downward from the center
of the base. These bents are situated on either side of a navigable channel, likely explaining the need for
a waterline base surrounding the bent column piers and piles.

Bents 18, 31, 35, and 38 are made up of six, cylindrical, 3'-0", precast, prestressed-concrete piles that
form both the substructure and the foundation, with the piles extending from the pile cap to the bottom of
the Pass Manchac channel. The piers are topped by a rectangular reinforced-concrete bent cap. The
piles are angled slightly outward from the bent cap. Bents 17, 19, 20, 25, 28-30, 32-34, 36, and 37 are
composed of three, cylindrical, 4'-6"-diameter, precast, prestressed-concrete piles topped with a
rectangular reinforced-concrete bent cap, with end piles angled slightly outward laterally from the bent
cap. Bents 16 and 39 are composed of four, cylindrical, 3'-0"-diameter, precast, prestressed-concrete
piles with a reinforced-concrete bent cap. These bents each support one 80'-0" major approach span and
one 40'-0" minor approach span.

The remaining bents, supporting the bridge’s approach spans, are composed of square, precast,
reinforced-concrete piles, with varying pile inclination and size. The bents each have between four and
six piles, and the piles are between 1'-4" and 2'-0" square. The piles of each bent are topped with a
square or rectangular reinforced-concrete bent cap. Bent caps at bents 1 and 52—the bridge’s end
bents—extend outward perpendicular to the roadway to form short wingwalls.

Channel protection

Concrete and steel revetments are located at the north and south approaches to the bridge. The
revetments serve as a low retaining wall to protect the earthen approach fill and end bent at each end of
the bridge. Revetments extend from the northwest and southwest corners of the bridge, with a 4"-thick
concrete cap over sheet steel piling that extends perpendicular from the bridge and then curves back
along the approach fill. A similar concrete cap also extends perpendicular from the bridge for 45'-0"
eastward from the bridge’s northeast and southeast abutments. Unmortared broken rock riprap
surrounds the revetment to the waterline.

Fenders and navigation lights

The two navigable channels have fender systems to protect bents from collision damage by marine traffic.
The primary channel, located between bents 22 and 23, is delineated by a series of creosoted timber pile
clusters, with individual timbers approximately 70" in length, bound by steel strands and placed at 8'-0"
spacing from one another. Timber boards are aligned horizontally between the pile clusters, roughly
forming U-shaped fenders around each bent. The secondary channel, located between bents 26 and 27,
consists of two creosoted timber pile clusters for each bent. A pile cluster is located 25'-0" upstream and
downstream of each bent, flush with the 70'-0" relief channel width.

Navigation lights guide marine traffic through the primary channel. Control equipment for the lighting is
located on a steel mounting bracket, attached to the pedestal base of bent 22. The lamps are enclosed in
a housing of colored Fresnel glass lens and bronze. Red lights are mounted on outside pier clusters of
the fenders, while a green light is mounted on a metal conduit that attaches to the deck slab and extends
4'-3" below the deck.
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Deck/sidewalk

The bridge has a concrete deck of 6" in depth with a curb-to-curb width of 28'-0". As constructed, the
deck was cast over the top 1/2" of top flanges of the steel beam superstructure. The deck has a slight
roadway crown to promote drainage, which is provided by periodically spaced rectangular openings in the
deck at the curbline. On either side of the roadway deck is a concrete curb and raised sidewalk, and
railing base, cast integrally with the deck and cantilevered outward past the outside steel beam. The curb
height is 10", the sidewalk is 1'-6" wide, and the railing base is 1'-1-1%" wide.

Railing

The bridge’s railings are composed of rectangular concrete posts with a single rectangular concrete rail
between posts. A cast steel bracket is bolted to the top of each railing post. The brackets curve upward
and outward, and hold a 2-'2"-diameter steel pipe rail. End posts, mounted on the end bent caps,
terminate the concrete railing and flare outward at each corner of the bridge. The end posts have a
recessed form panel with lettering “1957” on the northeast and southwest end posts and “PASS
MANCHAC” on the northwest and southeast end posts. The southeast end post has broken off from the
bent cap and is resting on the ground adjacent to the bridge.

Non-historic metal guardrail, mounted on wood posts, is located at the bridge approaches. The W-
shaped approach guardrail transitions to a wider thrie-beam shape and extends approximately 20' onto
the bridge itself at the four corners of the bridge. The thrie-beam rails are mounted on wood blocks that
are bolted to the concrete railing, obscuring the original end posts and railing ends.

C. Site Information: The bridge spans Pass Manchac, at the boundary of Tangipahoa Parish to the
north and St. John the Baptist Parish to the south. At this location, US 51 is a two-lane paved roadway
that parallels 1-55. Small, unincorporated communities are located on either end of the Pass Manchac
Bridge, along US 51. Akers, also known as Manchac, is on the bridge’s north end in Tangipahoa Parish,
while the Galva community is just south of Pass Manchac in St. John the Baptist Parish. There are
scattered commercial and residential buildings and parking areas to the northeast and southeast of the
Pass Manchac Bridge, along US 51 and the nearby shoreline of Pass Manchac. West of the bridge is the
I-55 bridge and Lake Maurepas. A rail bridge now owned and operated by the Canadian National
Railway spans Pass Manchac to the east of the vehicular bridges. Beyond these small concentrations of
development, the general area is rural and is characterized by flat, vegetated, marshlands and swamps
prone to frequent flooding, including the Manchac Wildlife Management Area east and southeast of
Galva.
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LA-38-1 General view of Pass Manchac Bridge from deck of 1-55 bridge, from southwest
LA-38-2 East elevation, from east
LA-38-3 General view of north end of Pass Manchac Bridge in center, railroad lift bridge at left, |-

55 bridge at right. From north

LA-38-4 General view of south end of bridge in center, from south

LA-38-5 Detail of center span, from west
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