


Lacey V. Murrow Memorial Bridge and Mount Baker Ridge Tunnels

Engineer Homer M. Hadley originally developed the concept of the concrete floating
bridge in its current location in 1920. In 1937, it was Lacey V. Murrow, Director of
Highways and Chief Engineer of the Washington State Toll Bridge Authority (WTBA),
who made the decision to use Hadley’s idea to cross Lake Washington. Mr. Murrow was
instrumental in forging ahead amid heavy public scrutiny of this innovative idea. °

Ground was broken for bridge and tunnel construction on December 29, 1937, and both
aspects of the project were completed in time for opening day on July 2, 1940.%°
According to a Washington State Department of Transportation (WSDOT) press release,
the first toll was paid on July 2, 1940, and the final toll was paid nine years later to the
day—and 19 years earlier than the 1968 date projected for retiring the Public Works
Administration (PWA) revenue bonds. In 1981, the 875-feet long floating drawbridge was
replaced with a straight span of roadway.®

A parallel bridge 60-feet to the north was built in 1989 to meet increased traffic demand.
After serving traffic for fifty years, the original floating bridge was then closed for
renovation. After the renovation, the original bridge would have served as the bridge for
the eastbound traffic, while the westbound traffic used the new north bridge and tunnel.
However, during heavy rain and wind on November 22-23, 1990, waves and stormwater
heavily flooded a center pontoon that sank and rendered many of the adjacent bridge
pontoons unusable. ’ The bridge failed due to unfortunate problems and events during
the renovation effort.
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In 1993, new pontoons were constructed and the new eastbound bridge began carrying
traffic. The replacement structure uses the original tied arch spans and anchor piers.
The two approaches to the transition spans were split in the center and widened with a
new deck to preserve the character of the original bridge." The reconstructed bridge was
opened to traffic on December 12, 1993. The original tunnels are still in use today. The
National Society of Professional Engineers (NSPE) awarded the bridge its national
“1993 Ogutstanding Achievement Award” for its innovative design and contribution to
society.

! Holstein, Craig and Hobbs, Richard. Spanning Washington. Pullman: Washington State
University Press, 2005, p. 172.

Z«Lacey V. Murrow Memorial Bridge.” Historic American Engineering Record No. WA-2, p. 7.

% Andrew, Charles. “Eighth Wonder of the Highway World...The Lake Washington Floating
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* Mount Baker Ridge Tunnel, Historic American Engineering Record No. WA-109, p. 8.
®> McDonald, Lucile. “The Inspiration for the First Floating Bridge.” Seattle Times (July 26, 1964).

® .90 Bridge Bulge to be Replaced Over Labor Day Weekend (Sept. 4-8).” WSDOT press
release, Washington State Department of Transportation (WSDOT and State Department of
Highways) Records, Washington State Archives, Olympia, WA., August 17, 1981.

" Engstrom, John. “Our Hearts Sank.” Seattle Post-Intelligencer (December 20, 1990).
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2. Key civil engineers and other professionals associated with project

Homer M. Hadley

Homer M. Hadley was a young engineer working in the Seattle School District
architect’s office when, in 1920, he came up with the idea of using concrete pontoons
to float a roadway across Lake Washington. He had previously worked in a
Philadelphia concrete shipyard where concrete barges were built for World War |
applications to the Emergency Fleet Corporation.®

Mr. Hadley tried to finance the concept as a private toll project during the period from
1921 up to the Great Depression in 1929.° In March 1937, the State of Washington
created the Washington State Toll Bridge Authority. As recorded in his diary that year
on June 10, Mr. Hadley introduced the idea of a pontoon bridge and tunnel for
downtown Seattle to Lacey V. Murrow. Mr. Murrow, who was Chief Engineer of the
Washington State Toll Bridge Authority, endorsed this concept promptly after the
meeting. This decision came just prior to preparation of final construction documents
for a fixed bridge crossing. That proposed “South Mercer Island Bridge” was to be
located at the southern tip of Mercer Island, approximately three miles south of the
floating bridge site, and would have connected with Seattle’s Seward Park area. The
more direct corridor to Seattle that Mr. Hadley proposed was located instead on the
north end of Mercer Island. ®

Mr. Murrow tried to retain Mr. Hadley as a consultant from the Portland Cement
Association, where he was employed. However, Mr. Hadley’s association with the
cement industry became too great an obstacle. The project involved state and
federal funds and the idea of a floating bridge made of concrete was seriously
contested. His involvement would have been seen as a conflict of interest. ®

Shortly after Mr. Murrow’s death in 1967, the name of the bridge was changed from
the “Lake Washington Floating Bridge” to the “Lacey V. Murrow Memorial Bridge.”
Mr. Hadley’s hame was not given to the bridge because of his association with the
Portland Cement Association. However, in July 1993, his name was given to the
new, palgallel floating bridge for westbound traffic, the Homer M. Hadley Memorial
Bridge.

Homer More Hadley (1885-1967), Engineer

Engineer Homer M. Hadley designed several unique concrete
bridges throughout the state of Washington during his lifetime,
including many early American applications of the European
innovation of concrete hollow-box, or cellular construction.
This economical method of construction was used extensively
throughout Europe, but was not widely used in the United
States until the 1940s and 1950s. It was Hadley who originally
conceived the design of a floating bridge across Lake
Washington, the large lake that separates Seattle from
Bellevue and Kirkland (the Eastside). He visualized a floating
roadway made up of a series of hollow concrete barges.
Homer Hadley's unusual work reveals the effects of a single
innovative engineer on bridge design within the state.
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Hadley was born in Cincinnati, Ohio, and raised in Toledo. He worked as a surveyor in
North Dakota, and came west as part of the U.S. Coast & Geodetic Survey. Before
settling in Seattle, he worked on a surveyor crew for the Great Northern Railroad, Copper
River Railroad in Alaska, and for the Canadian Northern Railroad in Vancouver. He
studied engineering intermittently at the University of Washington, attaining the
equivalent of about three years of study.

Hadley was experienced in building concrete ships and barges in Philadelphia during
World War | for the Emergency Fleet Corporation. As would happen during and after
World War I, steel shortages forced the Government to seek alternate sources of
materials for use in shipbuilding. In 1920, as a young engineer working in the
architectural office of the Seattle School District, Hadley suggested a floating bridge
across Lake Washington, supported by concrete pontoons.

Hadley formally proposed his idea at a meeting of the American Society of Civil
Engineers on October 1, 1921. Hadley's proposal caused considerable debate. Skeptics
included Seattle civic leaders, The Seattle Times, and the Lake Washington Protective
Association. Even the Navy, with its station at Sand Point, opposed the idea, citing
aesthetic considerations. He had hoped to build the bridge as a toll bridge with private
money, but bankers ridiculed the idea, calling it "Hadley's Folly."

In 1921, Hadley took a job with the Portland Cement Association, promoting the
increased use of cement for large-scale projects. He was sent to Japan in 1923 after the
Great Kanto earthquake to study the effects on different types of structures.

Hadley continued to dream about the creation of the bridge for the next 10 years. While
highly critical of Franklin Roosevelt's politics, he nonetheless went to see Lacey V.
Morrow (brother of famous radio and television journalist, Edward R. Murrow), director of
the State Department of Highways, when federal monies became available to the states
in the depth of the Great Depression. Morrow was intrigued by the concept and his staff
verified that the design was feasible.

In the mid-1930s, Homer Hadley designed one of the first paving machines in the United
States. At the time, a prototype laid a strip of pavement on the highway to Orting,
Washington.

In the 1930s Hadley had also become well established with the Portland Cement
Association, a fact that caused Murrow to encourage Hadley to step out of the limelight of
the floating bridge project, now underway. Murrow was concerned that the Association's
motto, "to extend and promote the uses of concrete," would cause the opposition factions
to paint Hadley as having ulterior motives for promoting his design. Murrow assured
Hadley that he would be given credit for his contribution — a promise he was not to keep.

A biography of Homer Hadley, written by his son Richard (d. 2002) in 1967, claims that
Homer Hadley designed the first concrete box-girder bridge in the United States. The
bridge cited is the Mashall Bridge (Pierce County Bridge #24164-A) near Eatonville.
Further research may be required to verify this claim, based on a letter from Homer
Hadley to Pierce County road engineer, Keith Jones. The letter is dated September 10,
1962, and in it Hadley himself addresses the issue by stating, "which | believe is the first
concrete box-girder bridge in the United States."

Hadley's floating bridge design was in response to Seattle's immensely challenging water
barrier to the east of the city — deep, glacially carved Lake Washington. The design of
the Mercer Island Bridge (also called Lake Washington Floating Bridge) was considered
radical, but was approved in 1937, and opened in 1940 to rave reviews.

The bridge paved the way for development of the Eastside. In 1967, the bridge was
renamed after Lacey V. Murrow. In 1993, Seattle's Mortar Board Alumni (University of
Washington) led a successful statewide effort to name the newest Lake Washington
floating bridge for Homer Hadley. The campaign was unanimously approved by the state
legislature.
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practical size could accommodate the motions at the transition spans. These
devices had to accommodate angular displacements as well as changes in the
horizontal position of the bridge.

Floating Draw Span

This unit of the bridge had to be of sufficient length so that by moving back and forth
between flanking pontoons it could provide the required navigation opening of 200-
feet. It also needed to be restrained by these adjacent flanking pontoons only,
without any anchor cables of its own. The design used horizontal and vertical rollers
mounted on the flanking pontoons to control the alignment of the draw pontoon as it
was moved back and forth by means of a drive system. The drive system was a
cable and sheave design powered by direct current electric motors; it could open or
close the navigation span in a few minutes. Mechanical locking devices connected
the drawspan to the flanking pontoons and to the mating pontoons non-moveable
pontoon unit. The drawspan unit was removed in the early 1980s and replaced by a
fixed pontoon identical to the others. The unit was removed to improve traffic safety
by eliminating the curved roadway and the flanking pontoons, and it was feasible
because navigation requirements on the lake had changed so that the channel east
of Mercer Island was sufficient.

Construction method

The concrete pontoons were built in the dry in a graving yard created just for this
project and located several miles away on the Duwamish River waterway in Seattle.
After pontoon hulls were constructed, the graving yard was flooded to float the
pontoons. They were then completed at an outfitting dock, and towed through Puget
Sound and the Ballard Locks into Lake Washington. The width and length of the lock
chambers limited the size of the pontoons. The pontoons were connected by means
of bolted joints between the end bulkheads. A cofferdam was installed around each
joint during bolting so that the space between end bulkhead surfaces could be filled
with concrete grout to complete the connection. This was an early form of segmental
concrete bridge construction.

Tunnel Construction

The project included the design and construction of twin 1466-foot soft-bore tunnels
through the 260-foot high Mount Baker Ridge to connect the City of Seattle with the
lake bridge. The HAER report about the tunnel states that these were the world’s
largest-diameter, soft-earth tunnels at the time.*® The 1,466-foot tunnels each
accommodate two 12-foot wide lanes and a 3-foot wide sidewalk. Each arch reaches
23 feet above the roadway and is 28 feet and 11 inches wide. The tunnels had to be
constructed by excavating seven plump-drifts through heavy blue clay using electric
pneumatic shovels and air spades.”® The drifts were braced with heavy timbers
every 3 feet in order to excavate the soil in between, as shown in Figure 3. The
material required no drilling or explosives. The 125-foot maximum cover exerted
tremendous forces on the shoring until the 24-inch concrete lining was placed.”
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Western Construction Nws July 1940.

Figure 3: Construction of the Mount Baker Tunnels

% Dorpat, Paul and McCoy, Genevieve. Building Washington. Tartu Publications, 1998, pp. 120-
123.

" “Twin Tunnels Driven Through Clay for Lake Washington Bridge Project.” Western
Construction News 15 (July, 1940): pp. 246-249.
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6. Contribution which this structure or project made toward the
development of the civil engineering profession and the nation or a
large region thereof

This project is an outstanding technical engineering achievement. It marks a significant
success in the collaboration between a state highway agency, the federal government,
local agencies, and the public, who worked together to expedite and create one of the
more innovative civil works projects in history, and one of great benefit to the Northwest
region.

The Lacey V. Murrow Memorial Bridge proved that a concrete floating bridge could be a
cost-effective and practical solution for situations in which conventional bridge piers
would have to be made unreasonably deep. It paved the way for future construction of
other floating bridges throughout the world.

This project pioneered the first design of a floating concrete pontoon draw span.
Floating concrete sliding draw span bridge sections have been subsequently built
throughout the country. Floating concrete draw spans were built at the east end of
Cerritos Channel in Los Angeles Harbor, California; as part of the Admiral Clarey Bridge
in Pearl Harbor, Hawaii; and with the Hood Canal Floating Bridge and Evergreen Point
Floating Bridge in Washington.

The project’s successful construction of twin, large-diameter, 1466-foot, soft-bore

tunnels through Mount Baker led to the creation of the even larger-diameter Mount
Baker Ridge Tunnel, used for the Homer H. Hadley Memorial Bridge completed in 1989.
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7. Published references concerning this nomination
Reference material enclosed in the appendix of this application:
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Washington Bridge Unit No. 4, Sheet 1 and Unit No. 3, Sheet 1. Washington State
Department of Transportation (WSDOT and State Department of Highways)
Records, Washington State Archives, Olympia, Washington. Engineer Records,
Plans Vault, Olympia.

B. A copy of the original engineering plan and profile of the Mount Baker Ridge Tunnel.
STET 1180F Lake Washington Bridge Unit No. 2, Sheet 2. Washington State
Department of Transportation (WSDOT and State Department of Highways)
Records, Washington State Archives, Olympia, Washington. Engineer Records,
Plans Vault, Olympia.

C. “WSDOT’s 50th Anniversary of Lacey V. Murrow Floating Bridge.” WSDOT press
release, 1990, Washington State Department of Transportation (WSDOT and State
Department of Highways) Records, Washington State Archives, Olympia, WA.

D. Andrew, Charles. “Eighth Wonder of the Highway World...The Lake Washington
Floating Bridge.” Pacific Builder and Engineer 46 (July 6, 1940): pp. 29-33.

E. Report on Proposed Bridge Across Lake Washington at Seattle, WA. to ASCE by
Homer M. Hadley (October 1,1921), Washington State Department of Transportation
(WSDOT and State Department of Highways) Records, Washington State Archives,
Olympia, WA.

F. Wooliscroft, B. “World’s First Draw Pontoon.” Pacific Builder and Engineer 46
(August 3, 1940): p. 46.

G. Corser, Champ E. “The Transition Section.” Pacific Builder and Engineer 46 (August
3, 1940): p. 44.

H. Hagglund, Daniel E. “Lacey V. Murrow Memorial Bridge” (Lake Washington Floating
Bridge) (Mercer Island Floating Bridge).” Historic American Engineering Record No.
2, 1989.

I. Clark, Jonathan. “Mount Baker Ridge Tunnel.” Historic American Engineering Record
No. 109, 1993.

J.  “Twin Tunnels Driven Through Clay For Lake Washington Bridge Project.” Western
Construction News 15 (July, 1940): p. 246.

Other reference material not included in the appendix:
Dorpat, Paul and McCoy, Genevieve. Building Washington. Tartu Publications, 1998.
Engstrom, John. “Our Hearts Sank.” Seattle Post-Intelligencer. December 20, 1990.

Hobbs, Richard S. Catastrophe to Triumph, Bridges of the Tacoma Narrows.
Pullman: Washington State University Press, 2006.

Holstein, Craig and Hobbs, Richard. Spanning Washington. Pullman: Washington
State University Press, 2005.
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Japan Society of Civil Engineers. Steel Structures Series 13: Guidelines for Design
of Floating Bridges. Japan Society of Civil Engineers press. March, 2006.

McDonald, Lucile. “The Inspiration for the First Floating Bridge.” Seattle Times. July
26, 1964.

Murrow, Lacey V., “A Concrete Pontoon Bridge to Solve Washington Highway
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Sharland, Michael. “Hobart Pontoon Bridge.” Indian Engineering 120. February,
1947: pp. 77-78.
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Takashi. “Design and Construction of Precast Prestressed Concrete Floating Bridge
Reinforced by only FRP.” FIP Symposium 1993, Kyoto, Japan (October 17-20,
1993). Prestressed Concrete Engineering Association, Tokyo, Japan: pp. 655-662.

Washington State Department of Transportation. “I-90 Bridge Bulge to be Replaced
Over Labor Day Weekend (Sept. 4-8).” WSDOT press release, Washington State
Department of Transportation (WSDOT and State Department of Highways)
Records, Washington State Archives, Olympia, WA. August 17, 1981.

Washington State Department of Transportation. “New Lacey V. Murrow Bridge
Named Outstanding Engineering Achievement.” WSDOT press release, Washington
State Department of Transportation (WSDOT and State Department of Highways)
Records, Washington State Archives, Olympia, WA. January 12, 1994.

Watanabe, Eiichi. “Floating Bridges: Past and Present.” Structural Engineering
International 13. February, 2003: p. 128.

Welch, Doug. “Huge Crowd Sees Floating Bridge Opened.” Seattle Post-
Intelligencer. July 3, 1940.

“Hadley’s Folly’ Turned into Island’s Floating Bridge.” Mercer Island Reporter.
January 2, 1991.

“Man Who Inspired Floating Bridge Gets His Due.” Journal American. July 13, 1993.

“Four-Lane Retracting Pontoon Bridge.” Engineering News Record. No. 839. June
14, 1945: pp. 102-104.

"Hood Canal Bridge Retrofit and East Half Replacement Project.” WSDOT
Communications Office (May, 2005).
http://www.wsdot.wa.gov/NR/rdonlyres/EQF9AD95-7974-4A89-855E-
DE815003E051/0/HCBMay2005.pdf )
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Figure 9 — Reasons for Using Floating Bridges at Various Locations
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9. The recommended citation for History and Heritage Committee
consideration.

The Lacey V. Murrow Bridge was the largest and longest floating bridge at the time of its
construction and the first built of concrete. The project includes two tunnels which were
the largest diameter soft-earth tunnels at the time. The bridge was conceived by civil
engineer Homer Hadley, and built under the direction of Lacey V. Murrow, Chief
Engineer of the Washington Toll Bridge Authority. The floating structure was constructed
by Pontoon Bridge Builders and the tunnels by Bates and Rogers Construction
Company. Similar projects in the United States, Canada, Norway, and Japan followed
this design.
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10.A statement of the owner’s support of the nomination.

See the introduction of this nomination for a copy of the Washington State Department of
Transportation’s letter supporting the nomination.
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