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Doyle Drive and Veterans Highway Exchange 
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       HAER No. CA-2270 

Name: Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 

Location: The Doyle Drive and Veterans Highway Exchange is located in the City 
and County of San Francisco, California, within the formal boundary of 
the Presidio of San Francisco National Historic Landmark District 
(NHLD) District. The Presidio of San Francisco occupies 1,491 acres of 
land at the northwest corner of the City of San Francisco. The former 
military reservation is bordered on the north and west by the San 
Francisco Bay and the Pacific Ocean, respectively.  It is bordered on the 
east and south by San Francisco’s Marina District, Pacific Heights, and 
Richmond District.  The Doyle Drive and Veterans Highway Exchange 
encompasses the Doyle Drive approach to the Golden Gate Bridge 
(Highway 101), part of Veterans Boulevard, known popularly in San 
Francisco as the Park Presidio approach to the Golden Gate Bridge 
(Highway 1), and Richardson Avenue, a diagonal connector road linking 
Doyle Drive and Lombard Street (Highway 101).  A segment of 
Richardson Avenue is located within the San Francisco city grid, between 
Lyon Street (east), Broderick Street (west), Francisco Street (north), and 
Lombard Street (south).  The portion of Veterans Boulevard (Park 
Presidio) within the project area is limited to the viaducts, at-grade 
roadway segments, and interchange ramp connections to Doyle Drive that 
are located north of the MacArthur Tunnel. 
 
The Universal Transverse Mercator (UTM) coordinates (North American 
Datum 1983) for the main features of the Presidio of San Francisco, Doyle 
Drive and Veterans Boulevard Exchange are listed below.  These features 
are discussed in more detail in the physical description section of this 
Historic American Engineering Record (HAER)  
 
The UTM data is listed in the following order: zone/easting/northing. 

I. Doyle Drive (Highway 101) 

East End: 10S/548558.32/4184281.24 
West End: 10S/546223.40/4184494.19 

a) Doyle Drive Marina Boulevard Ramp 
 East End: 10S/548558.32/4184281.24 
West End: 10S/548401.15/4184226.10 

b) Doyle Drive Low Viaduct (Marina Viaduct, Bridge No. 34-0014) 
 East End: 10S/548403.85/4184213.01 
West End: 10S/547419.17/4183953.39 
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c) Doyle Drive High Viaduct (Presidio Viaduct, Bridge No. 34-0019) 
 East End:  10S/547109.78/4184006.04 
West End: 10S/546676.74/4184124.17 

d) Doyle Drive Lincoln Boulevard Undercrossing (Bridge No. 34-0062)  
North Side: 10S/546276.84/4184461.03 
South Side: 10S/546245.11/4184439.43 

II. Richardson Avenue (Highway 101) 

a) Median Divided At-Grade Roadway 
South End: 10S/548859.33/4183644.08 
North End: 10S/548391.59/4184096.38 

b) Richardson Avenue/Doyle Drive Elevated On-Ramp 
South End: 10S/548242.56/4184220.41 
North End: 10S/547969.71/4184150.26 

c) Richardson Avenue/Doyle Drive Elevated Off-Ramp 
South End: 10S/548288.53/4184153.70 
North End: 10S/548186.35/4184159.96 

III. Veterans Boulevard (Park Presidio, Highway 1) 

a) Kobbe Avenue Undercrossing (Viaduct B, Bridge No. 34-0017) 
South End: 10S/546711.25/4183459.97 
North End: 10S/546714.09/4183688.36 

b) Ruckman Avenue Undercrossing (Viaduct C, Bridge No. 34-0018) 
South End: 10S/546711.39/4183765.71 
North End: 10S/546709.27/4183909.31 

c) Northbound Highway 1 (N1)/Southbound 101 (S101) Connector 
Overcrossing (Viaduct F, Bridge No. 34-0040G) 
South End: 10S/546732.20/4184044.65 
North End: 10S/546813.16/4184076.96 

d) N1/S101 Connector Viaduct (Viaduct E, Bridge No. 34-0021) 
Southeast End: 10S/546682.47/4184138.95 
Northwest End: 10S/546616.42/4184190.84 
(end of retaining wall) 

e) Northbound Highway 101 (N101)/Southbound Highway 101 (S101) 
Connector Undercrossing (Underpass D, Bridge No. 34-0020) 
South Side: 10S/546586.13/4184137.09 
North Side: 10S/546594.37/4184161.30 

f) N101/Southbound Highway 1 (S1) Connector Pedestrian Underpass 
(Subway G, Bridge No. 34-0025G) 
 East Side:  10S/546691.96/4184136.84 
West Side: 10S/546676.19/4184138.67 
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g) N1/N101 Connector Pedestrian Underpass (Subway H, Bridge  
No. 34-2300G) 
South Side: 10S/546471.91/4184251.40 

Construction Dates: Doyle Drive: 1934–1937 
Richardson Avenue and Ramp Connections to Doyle Drive: 1936–1938 
Veterans Boulevard (Park Presidio): 1938–1940. 

Engineer/Designer: Doyle Drive: Joseph B. Strauss, Chief Engineer, and staff of Strauss 
Engineering Corporation/Strauss and Paine, Inc., with contributions by 
San Francisco architect Irving F. Morrow, for the Golden Gate Bridge and 
Highway District (GGB&HD). 
 
Richardson Avenue and Ramp Connections to Doyle Drive: Department 
of Public Works, City and County of San Francisco, in partnership with 
Joseph B. Strauss, Chief Engineer, and staff of Strauss Engineering 
Corporation/Strauss and Paine, Inc., for GGB&HD. 
 
Veterans Boulevard (Park Presidio): C. H. Purcell (State Highway 
Engineer), Col. John H. Skeggs (District 4 Engineer, California Division 
of Highways, Department of Public Works), T. E. Ferneau (Resident 
Engineer), California Division of Highways, Department of Public Works. 

Builders: I. Doyle Drive, for the GGB&HD: 

a) Eaton & Smith: Contract 5, Construction of road and viaducts. 

b) Alta Electric & Mechanical Company, Inc.: Contract 8, Electricity 
and lighting. 

c) Works Progress Administration (WPA): Grading, excavation, military 
replacement work, and drainage construction under WPA Grant Nos. 
3538, 4418, and 7360. 

II. Richardson Avenue and Ramp Connections to Doyle Drive, for the 
City and County of San Francisco and GGB&HD: 

a) WPA: Construction of ramps, at-grade roadway through Presidio, and 
related military replacement work under WPA Grant  
Nos. 5640 and 8264. 

b) M.B. McGowan: Excavation, furnishing and driving piles for elevated 
connector ramps. 

c) J. Philip Murphy: Furnishing and erecting structural steel for elevated 
connector ramps. 

d) A. G. Raisch: Construction of Richardson Avenue roadway through 
San Francisco city blocks. 

III. Veterans Boulevard (Park Presidio), for Division of Highways, 
California Department of Public Works: 
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a) Macco Construction Company: Unit No. 1, grading and drainage 
(work performed within Doyle Drive replacement project area). 

b) Union Paving Company: Unit No. 2, construction of Kobbe (Viaduct 
B) and Ruckman Avenue (Viaduct C) Undercrossing Bridges. 

c) M. J. Lynch: Unit No. 3, construction of viaduct for N101/S1 loop 
ramp (Viaduct E), the N101/S1 Connector Undercrossing 
(Underpass D), the N1/N101 Connector Pedestrian Underpass 
(Subway H), and the N101/S1 Connector Pedestrian Underpass 
(Subway G). 

d) Union Paving Company: Unit No. 4, construction of the N1/S101 
Connector Overcrossing (Viaduct F). 

e) Union Paving Company: Unit No. 5, paving and lighting work on all 
viaducts and ramps; drainage. 

f) Leonard Coates Nurseries, Inc.: Unit No. 6, landscaping. 

Present Owner: California Department of Transportation (Caltrans)  

Present Use: The Doyle Drive and Veterans Highway Exchange roadways stretch 
through the historic Presidio of San Francisco, part of the Golden Gate 
National Recreation Area since 1994, and currently managed by the 
Presidio Trust.  Comprised of Doyle Drive, Veterans Boulevard (Park 
Presidio), and Richardson Avenue, the Doyle Drive and Veterans 
Exchange system carries automobile traffic between the Golden Gate 
Bridge toll plaza and major San Francisco traffic arteries. Although Doyle 
Drive has a pedestrian sidewalk, no pedestrian access is currently granted.   

Significance: The Doyle Drive viaducts and at-grade roadway segments were developed 
by the GGB&HD in consultation with the U.S. War Department, and 
constructed as part of the original Golden Gate Bridge project (1933–
1937).  Known as the “eastern” or “Marina” approach at the time of its 
construction, Doyle Drive was engineered by a team headed by the Golden 
Gate Bridge project’s chief engineer, Joseph B. Strauss.  Evidence 
indicates that the project’s consulting architect, Irving F. Morrow, who 
was instrumental in developing the bridge’s Art Deco and Streamline 
Moderne design features, also influenced notable design features of Doyle 
Drive.   
 
Doyle Drive’s High and Low Viaducts (also known respectively as the 
“Presidio” and “Marina” Viaducts) are both functionally integrated with 
the Golden Gate Bridge and aesthetically integrated with the bridge’s steel 
deck trusses, Art Deco tower sheathing, and other architectural details.  
The High Viaduct is comprised of a steel Pratt-truss structure carried by 
reinforced-concrete piers that repeat the inflected and fluted pattern of the 
Golden Gate Bridge towers.  The designs of the reinforced-concrete 
balustrades on each side of both Doyle Drive viaducts also echo the 
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bridge’s Art Deco motifs in a restrained fashion.  Projecting light onto 
both the Golden Gate Bridge and Doyle Drive roadways are identically 
designed Streamline Moderne electroliers comprised of curving steel.  The 
Low Viaduct balustrade design and Streamline Moderne electroliers are 
repeated on the viaduct ramps developed jointly by the GGB&HD and the 
City of San Francisco to connect the Low Viaduct with Richardson 
Avenue.  The Doyle Drive High and Low Viaducts have been determined 
individually eligible for listing on the National Register of Historic Places 
(NRHP).  Doyle Drive is a contributor to the Golden Gate Bridge National 
Historic Landmark (NHL) nomination, which is currently pending.   
 
While the Golden Gate Bridge is often associated historically with the 
federal New Deal of the Great Depression years, the New Deal’s most 
important contribution to a functioning Golden Gate Bridge was the 
federal assistance it provided for approach road development.  Works 
Progress Administration (WPA) assistance averted protracted delays in the 
bridge’s opening by providing for construction of the ramps connecting 
the Low Viaduct with the Richardson Avenue link to San Francisco 
traffic.  WPA assistance also supported the GGB&HD’s reconstruction of 
Presidio military facilities within or adjacent to the Doyle Drive alignment 
in compliance with stipulations in the War Department’s right of way 
permit to construct the approach through the Presidio.  New Deal funding 
from the Public Works Administration (PWA) also provided for 
development of the southern approach road, today’s Veterans Boulevard 
(Park Presidio).   
 
First envisioned by Joseph Strauss in the early phases of bridge planning, 
the southern approach was delayed until the late 1930s by planning and 
funding conflicts.  The State of California’s Department of Public Works 
finally completed the road in 1940, nearly three years after the completion 
of Doyle Drive and the Golden Gate Bridge.  Not designed integrally with 
the Golden Gate Bridge and Doyle Drive, the viaducts, connecting ramps, 
and at-grade roadway segments comprising the southern approach road 
anticipated the utilitarian highways that became commonplace after World 
War II.  The southerly Veterans Boulevard (Park Presidio) approach, 
along with Doyle Drive and portions of Richardson Avenue located within 
the Presidio of San Francisco, are all considered contributors to the 
Presidio of San Francisco NHLD.   
 

Historian(s): Timothy Yates (Historian, ICF International), author and lead researcher; 
Edward Yarbrough (Senior Architectural Historian, ICF International), 
Stephen Mikesell (Project Director, ICF International), Dana McGowan 
(Vice President, ICF International) and Meg Scantlebury, (Senior 
Environmental Planner, Caltrans District 4), review and technical 
consultation; Kathryn Haley (Architectural Historian/Archivist, ICF 
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International), David Lemon (Historian/Architectural Historian, ICF 
International), and Joanne Grant (Archaeologist, ICF International), 
research contributors.   

Project Information: This Historic American Engineering Record is occasioned by the Doyle 
Drive Replacement Project, which entails demolition of Doyle Drive and 
portions of Veterans Boulevard. This Historic American Engineering 
Record has been produced in accordance with the dictates of the 
Programmatic Agreement among the Federal Highway Administration, the 
California Department of Transportation, the San Francisco County 
Transportation Authority, the Presidio Trust, the National Park Service, 
the Department of Veterans Affairs, the California State Historic 
Preservation Officer, the Advisory Council on Historic Preservation, and 
the San Francisco Recreation and Parks Department. 

 The cultural resources team was jointly led by Meg Scantlebury, Senior 
Environmental Planner (Caltrans District 4) and Dana McGowan, Vice 
President, Cultural Resources (ICF International).  The contract work for 
the project was performed by ICF International, 620 Folsom Street, Suite 
200, San Francisco, CA 94107.   

Report Date: April 10, 2012  
-
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PREFACE AND REPORT ORGANIZATION 

This report is divided into six sections.  Section 1 offers a detailed physical description of the 
Doyle Drive and Veterans Highway Exchange system.  The description is based on recordation 
of this cultural resource immediately prior to commencement of the Presidio Parkway project, 
which will replace Doyle Drive, portions of Veterans Boulevard (Park Presidio), Richardson 
Avenue, and the exchange ramps connecting these roadways.  The remainder of this report 
explores the historical contexts shaping development of the Doyle Drive and Veterans Boulevard 
(Park Presidio) approach roads to the Golden Gate Bridge, and the history of their construction 
and maintenance. 

Sections 2 and 3 situate the development of the Doyle Drive and Veterans Highway Exchange 
system within a larger regional historic context.  Section 2 discusses transportation development 
in the greater San Francisco Bay Area during the late nineteenth and early twentieth century.  
Section 3 offers a brief historical account of the effort to promote, plan, and finance a bridge 
across the Golden Gate, as well as the interrelated political campaign and legal struggle to form 
the GGB&HD. 

These contextual sections provide the background necessary to understand the planning history 
of the approach road system on the San Francisco side of the Golden Gate Bridge.  This often 
contentious planning process determined not only the spatial alignments of the approach roads, 
but also their major structural features.  Section 4 examines this planning process in detail. 

Sections 5 and 6 explore the physical histories and significances of the Doyle Drive and Veterans 
Boulevard (Park Presidio) approach roads.  Section 5 recounts the construction of these approach 
roads between 1934 and 1940, and discusses the historical significance their main structural 
features.  Section 6 examines maintenance and alterations of the Doyle Drive and Veterans 
Boulevard (Park Presidio) approach roads from 1937 to the present.  It includes discussion of 
repair and maintenance projects involving noteworthy physical alterations to the roadways and 
their viaduct structures, as well as discussion of political and economic factors that determined 
the kinds of maintenance and repair projects undertaken.  The final subsection of this section 
examines the history of efforts to replace Doyle Drive and its interchange connections with 
Veterans Boulevard (Park Presidio). 

The narrative portion of this report is followed by appendices, a discussion of archival 
collections and sources consulted for this report, and a bibliography of published sources and 
engineering plans cited in this report.  The appendices include a list of contractors and 
subcontractors known to have contributed to the construction of the Doyle Drive and Veterans 
Highway Exchange system and major repair projects (Appendix A), and copies of Copyright 
Release Forms authorizing use of maps, engineering drawings, and other images in this report 
(Appendix C).  Following the appendices are descriptions of archival collections consulted and 
bibliographic lists of published sources, major reports, and historic engineering plans referenced 
in this report. 
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1.  Physical Description of the Doyle Drive and Veterans Highway Exchange System, 
Presidio of San Francisco 

The Doyle Drive and Veterans Highway Exchange consists of three roads that carry traffic 
through the Presidio of San Francisco on route to and from the Golden Gate Bridge.  The main 
approach road, Doyle Drive, extends west to the Golden Gate Bridge toll plaza from a 
connection with Marina Boulevard north of the Palace of Fine Arts.  Two ramps with viaduct 
segments provide connections between Doyle Drive and Richardson Avenue, a diagonal 
roadway that extends southeast from Doyle Drive through the northeastern Presidio and several 
city blocks to a connection with Lombard Street.  Comprising a segment of U.S. Route 101 are 
Lombard Street, Richardson Avenue, and the portion of Doyle Drive beginning at its ramp 
connections to Richardson Avenue and extending west to the toll plaza.  The Veterans Boulevard 
(Park Presidio) approach road carries a segment of State Route 1.  This road extends north from 
the intersection of Park Presidio Boulevard and Lake Street at the southern border of the Presidio 
to an interchange system consisting of four ramps connecting to Doyle Drive.  These approach 
road segments are illustrated in Figure 1, and their main features are described in more detail in 
subsections 1.1–1.7.  Parenthetical references to the photograph record of this HAER are made 
throughout this physical description to offer readers the option of consulting visual 
representations of the features described.   

1.1  Doyle Drive 

Doyle Drive is an 8,671’-0”-long roadway that serves as the main San Francisco approach to the 
Golden Gate Bridge through the Presidio of San Francisco.  This predominantly six-lane road 
stretches from the intersection of Lyon Street and Marina Boulevard north of the Palace of Fine 
Arts in a westerly direction to the southeasterly end of the Golden Gate Bridge toll plaza.  
Moving east from the intersection of Lyon Street and Marina Boulevard, the road consists of an 
at-grade and retaining-walled ramp, two viaducts, the Low Viaduct (or Marina Viaduct, Bridge 
No. 34-0014) and the High Viaduct (or Presidio Viaduct, Bridge No. 34-0019), and two at-grade 
roadway segments, one located between the westerly Low Viaduct and the easterly High 
Viaduct, and one west of the High Viaduct.  Doyle Drive is part of U.S. Route 101. 

1.2  Doyle Drive Low Viaduct (Marina Viaduct, Caltrans Bridge No. 34-0014), Marina 
Boulevard Ramp, and Viaduct Abutment 

1.2.1  Marina Boulevard Ramp to East Abutment 

Marina Boulevard traffic enters and exits the eastern Doyle Drive ramp by crossing the 
intersection of Marina Boulevard and Lyon Street just north of the Palace of Fine Arts grounds.  
West of the intersection, Doyle Drive’s Marina Boulevard ramp initially consists of an at-grade 
roadway (CA-2270-155 – CA-2270-156).  Moving west, the road surface is gradually raised by 
fill and a series of increasingly higher joint-separated retaining walls to a grade of 3.127 percent.  
The lengths of the retaining walls range from between 35’-0” and 38’-6”.  The ramp extends 
approximately 540’ from its Marina Boulevard terminus west to the eastern abutment of Doyle 
Drive’s Low Viaduct (CA-2270-154). 

Here and elsewhere, Doyle Drive is a 60’-0”-wide, six-lane roadway surfaced with asphaltic 
concrete.  The roadway is flanked on each side by reinforced concrete curbs and 1’-6”-high 
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reinforced-concrete barriers.  On the north side of the alignment, a 3’-6”-wide sidewalk runs 
between the concrete barrier, which functions as a pedestrian barrier, and a galvanized steel 
fence topped with barbed wire.  Galvanized-steel electricity conduits run along the top of the 
road’s southerly concrete barrier, and on the sidewalk side of the northerly concrete pedestrian 
barrier.  These conduits transmit electricity to lights suspended above the roadway by Streamline 
Moderne electroliers formed of curving steel.1  Five electroliers are positioned in a staggered 
pattern on each side of the Marina Boulevard ramp (spaced between 225’-0” and 255’-0” apart 
on the same side of the roadway).  The electroliers are anchored in bevel-topped concrete 
pedestals that approximate the height of the adjacent concrete barrier.  

The eastern abutment of the Doyle Drive Low Viaduct is marked on each side of the roadway by 
balustrade end posts topped with capstones.  These rise above the abutment and form the eastern 
ends of the concrete balustrades which line both sides of the Low Viaduct to the north (CA-
2270-152 – CA-2270-53).2  The galvanized steel fence terminates at the abutment.  The 
abutment consists of two reinforced-concrete transverse walls of slightly unequal length 
separated by an expansion joint (background of CA-2270-150 – CA-2270-151).  Six buttresses 
extend from the westerly faces of the abutment walls.  Reinforced concrete seats on the upper 
portion of these walls, between the tops of the buttresses, provide added reinforcement between 
the Low Viaduct deck girders at the abutment. 

1.2.2  Main Low Viaduct Structure 

Moving east to west, Doyle Drive’s Low Viaduct extends from the east abutment 3,308’-0” west 
to its west abutment, which is located north of the San Francisco National Cemetery and south of 
Crissy Field, on the coastal bluff just southeast of Battery Blaney.  The Low Viaduct features a 
cast-in-place, reinforced concrete T-beam deck with fifteen longitudinal girders forming most of 
its spans (CA-2270-149 – CA-2270-150).  The deck is elevated by more than 100 reinforced-
concrete bents.  The bents consist of two four-sided columns supporting bent caps that provide 
transverse girding for the deck.  The columns range in height from an average of 30’-0” along 
most of the Low Viaduct to more than 50’-0” at the structure’s west end, where the viaduct deck 
reaches its highest elevations (CA-2270-81 – CA-2270-83, CA-2270-86, CA-2270-110 – CA-
2270-111, CA-2270-161).   

 

                                                 

1 The term “electrolier” refers to the steel roadway lighting standards sometimes identified in popular nomenclature 
as streetlight “poles.”  The 1930s Streamline Moderne electroliers along Doyle Drive were altered slightly in the 
1970s to accommodate new lamps.  Streetlights along the Doyle Drive and Veterans Highway Exchange are also 
elevated and suspended above the roadway by other types of electroliers described below.   
2 The original plans for the Doyle Drive viaducts refer to the reinforced concrete walls lining each side of the 
viaduct decks as balustrades.  These features are also commonly described as concrete railing, parapets, or parapet 
walls.   
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Reflecting a system instituted at the time of the Low Viaduct’s original construction, the bents 
are designated A through L from the east abutment to the Richardson Avenue on-ramp 
underpass.  From the underpass west to the Low Viaduct’s west abutment, the bents are 
designated 1 through 94. 

Between the Doyle Drive Low Viaduct’s east abutment and bent 60 to the west, the 3.127 
percent grade of the easterly Marina Boulevard ramp eases to a grade of 0.252 percent (CA-
2270-122, CA-2270-130, CA-2270-152).  At the westerly, more elevated portion of the structure 
between bents 60–94, the Low Viaduct carries Doyle Drive at a grade of 3.7 percent (CA-2270-
84 – CA-2270-85).   

The Low Viaduct’s bents are connected in pairs to form what Golden Gate Bridge and Highway 
District (GGB&HD) chief engineer Joseph B. Strauss described as “towers” when Doyle Drive 
was constructed in the 1930s.  The tower arrangements consist of adjacent bents (four columns 
and two bent caps in total) which are connected below the bent caps by longitudinal struts and 
transverse beams consisting of reinforced concrete.  These struts and beams connect the columns 
just above their footings along the easterly portion of the viaduct.  At the higher-elevated western 
portion of the viaduct, however, struts and beams are clearly visible above ground (CA-2270-81 
– CA-2270-83, CA-2270-85 – CA-2270-86).  There, several of the transverse beams are 
positioned diagonally in conformance to the bluff slope (CA-2270-174, CA-2270-229 – CA-
2270-230, CA-2270-232).  Along the remainder of the viaduct, the struts and transverse beams 
either daylight slightly or are not visible above ground (CA-2270-106, CA-2270-129, CA-2270-
146 – CA-2270-148).  The four-sided columns feature beveling and basecourses on those sides 
without transverse beams or struts extending to adjacent columns.  In the vicinity of Halleck and 
Marshall Streets, columns exposed to automobile traffic are protected at their bases by concrete 
wheel guards, which are painted red (CA-2270-111). 

The Low Viaduct deck consists of alternating “fixed” and “drop-in” deck spans consisting of a 
concrete roadway surface atop longitudinal girders of reinforced concrete (fifteen longitudinal 
girders in most places).  Measuring 35’ in length, the fixed deck spans comprise the tops of the 
“towers” described by GGB&HD chief engineer Strauss, and are structurally integrated with the 
four columns and two bent caps that support them.  Between each of the tower-carried fixed 
spans are drop-in deck spans measuring approximately 32’ in length.  The drop-in spans were 
originally fitted to rest upon bearing plates within expansion joints at the bent caps opposite each 
fixed span.3  The expansion joints at each end of the drop-in spans have been filled with joint 
seal, which is visible above most bent caps (CA-2270-86 – CA-2270-87, CA-2270-92, CA-2270-

                                                 

3 As quoted below in the historic context, GGB&HD chief engineer Strauss described the arrangement of alternating 
fixed and drop in deck spans this way: “each bent comprises two columns with a cross girder and one or more 
horizontal struts depending upon its height.  Bents are joined together in groups of two, to form towers.  The 
roadway slab and stringers for each tower are poured monolithic with upper column sections and cross girders, and 
one or more longitudinal struts are provided depending upon the height of the bents.  The spans between towers are 
fixed at one end, and at the other end are provided with steel bearing plates designed to slide on bronze bearing 
plates set on the supporting brackets.”  Strauss, Golden Gate Bridge: Report of the Chief Engineer to the Board of 
Directors of the Golden Gate Bridge & Highway District, California (San Francisco: Golden Gate Bridge & 
Highway District, September, 1937, Published 1938), 114.  
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148).  The alternating fixed and drop-in spans form a viaduct deck measuring 68’-4” across and 
carrying a 60’-0”-wide roadway with concrete curbs on each side.  A 3’-6”-wide sidewalk 
extending along the northern side of the deck is separated from the roadway by a 1’-6”-high 
concrete pedestrian barrier.  The deck is lined on each side of the alignment by concrete 
balustrades that rise 3’-3” above the tops of the curbs and the sidewalk (CA-2270-84, CA-2270-
93, CA-2270-107, CA-2270-122, CA-2270-130). 

The Low Viaduct’s most notably irregular span and bent arrangement occurs at the Richardson 
Avenue on-ramp underpass, located approximately 300’ west of the east abutment.  Here 
diagonally positioned bent caps supported by seven columns accommodate the curvature of the 
Richardson Avenue on-ramp passing underneath.  This irregular span is notably longer than any 
of the Low Viaduct’s other spans, and is girded longitudinally by steel I-beam stringers that are 
strengthened laterally by steel stiffeners (CA-2270-142, CA-2270-145).  As with the electroliers 
along most of Doyle Drive and the Golden Gate Bridge, the steel I-beam stringers on the span 
above the Richardson on-ramp are painted International Orange, the hallmark orange-red mixture 
that colors the extensive steel of the Golden Gate Bridge.  Brackets that appear to date to the 
roadway’s original construction in the 1930s support several of the longitudinal reinforced-
concrete deck girders extending between bents to the west and east of the irregular span over the 
on-ramp.  On the remainder of the Low Viaduct, and on the elevated portions of the Richardson 
ramps, the original girder brackets at bent caps are generally no longer visible due to subsequent 
addition of transverse reinforced-concrete stiffening beams built on each side of the bent caps 
(CA-2270-199).  On the diagonal bents at the underpass, the original spaces between the outer 
two and inner three columns have been reinforced with infill walls (CA-2270-145 – CA-2270-
147). 

The Low Viaduct features twenty-eight steel electroliers painted International Orange. Most of 
these electroliers are Streamline Moderne units, designed in the 1930s (CA-2270-90).  These are 
generally positioned in a staggered pattern on each side of the roadway (spaced approximately 
255’ apart on the same side of the roadway in most cases).  There are a total of four cobrahead 
replacement electroliers on the Low Viaduct.  These are located on the north side of the structure 
immediately west and east of its crossing over Marshall Street, and on the south side of structure 
approximately 100’ west and 200’ east of its crossing over Marshall Street (CA-2270-119, CA-
2270-124).  On the south side of the viaduct, electroliers are anchored intermittently into some of 
the engaged balustrade piers (CA-2270-90 – CA-2270-91, CA-2270-96, CA-2270-118 – CA-
2270-120).  These decorative piers occur in a regular pattern on the outer balustrade walls (the 
south side of the southern balustrade and the north side of the northern balustrade) above each 
bent.  On the north side of the roadway, the electroliers are anchored in bevel-topped concrete 
pedestals positioned along the sidewalk side of the concrete pedestrian barrier (CA-2270-84, 
CA-2270-122, CA-2270-130, CA-2270-144).  

Electrical and drainage appurtenances are visible along the viaduct’s balustrades, bent columns, 
and the concrete pedestrian barrier and sidewalk along the north side of the deck.  Electricity 
conduits housed in galvanized steel tubes run intermittently along the tops or along the outer 
faces of the concrete balustrade, as well as along the sidewalk side of the concrete pedestrian 
barrier between the sidewalk and roadway.  The conduits also run transversely underneath the 
roadway along bent caps at a few locations (CA-2270-83 – CA-2270-84, CA-2270-122, CA-
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2270-130, CA-2270-133, CA-2270-143 – CA-2270-144).  Some of the bents accommodate 
approximately 6”-diameter galvanized-steel drain pipes which descend through the roadway and 
bent-cap stiffening beams.  The drain downspouts are bolted with brackets to the outer side of 
the bent column.  Some extend through holes in the bent caps and some empty at the bottoms of 
the columns onto concrete splash blocks that direct water away from the column footings (CA-
2270-83, CA-2270-98 – CA-2270-100, CA-2270-105, CA-2270-125, CA-2270-146).  The drains 
do not follow a regular pattern of placement east of Halleck Street (they occur at intervals of 
between three and seven columns).  West of Halleck Street, the drains occur in a more regular 
pattern, on every other or every third bent column on each side of the structure.  Several 
downspouts appear to be replacements. 

A pedestrian undercrossing constructed of steel is located several bents west of Halleck Street 
(CA-2270-102, CA-2270-104). No longer in use, this structure formerly allowed pedestrians 
traveling the sidewalk to cross under Richardson Avenue on-ramp connection to Doyle Drive.  
Stairways lead from the sidewalk along the north side of Doyle Drive and connect to an elevated 
catwalk running underneath the westernmost viaduct section of the Richardson Avenue on-ramp 
viaduct (described below). The pedestrian underpass is supported by steel bracing below the 
stairways and catwalk. 

Various forms of seismic retrofitting dating to the 1980s and 1990s are visible across both the 
Low Viaduct portion of Doyle Drive and the bent-elevated ramps connecting Doyle Drive with 
Richardson Avenue (CA-2270-199 – CA-2270-202).  On the western portion of the Low 
Viaduct, where the roadway deck rises to the west, the bases of the southerly columns at bents 
62–71 and bent 94 are reinforced with steel and concrete casings (CA-2270-94, CA-2270-200).  
Cable-restrainer assemblies reinforce the bent and span arrangements longitudinally and 
transversely across the Low Viaduct.  One type of frequently observable longitudinal cable-
restrainer assembly consists of seven steel cables running through two or more bents, with cable 
anchors fitted through holes drilled in the concrete and bolted to plates.  Single-cable assemblies 
also run longitudinally in places.  Transverse seismic reinforcement is provided by hinge 
restrainer assemblies running through bent caps and deck girders.  The steel cylindrical anchor 
heads and square plates of the hinge-restrainer assemblies are visible on outermost deck girders 
at many bents across the Low Viaduct (CA-2270-126). 

1.2.3  Western Low Viaduct Abutment 

The western abutment of the Low Viaduct consists of reinforced concrete and is located along 
the edge of the bluff southeast of Battery Blaney and north of the San Francisco National 
Cemetery (CA-2270-80).  The abutment and associated retaining-wall arrangement conform to 
the slope of the bluff at this location.  Along the higher ground south of the roadway, there is a 
single retaining wall with a capstone-topped end post marking the western terminus of the 
southerly Low Viaduct balustrade.  Three galvanized steel conduits run from the balustrade, 
along the southerly abutment wing wall, and on to the at-grade roadway to the west.  The 
easterly, visible face of the abutment consists of two walls separated by an expansion joint with 
several weep-hole drainages and six buttresses.  The abutment features a concrete reinforcing at 
the upper portions of the two walls between deck girders.  The northerly Low Viaduct balustrade 
terminates at a capstoned end post along the north side of the abutment.  Retaining walls extend 
west from the north side of the abutment. 
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1.2.4  Historically Notable Low Viaduct Architectural Features and Details 

Art Deco and Streamline Moderne features dating to the original Golden Gate Bridge project are 
visible along the Doyle Drive Low Viaduct.  The Low Viaduct balustrades are marked by several 
notably decorative though restrained Art Deco motifs.  The outer faces of the concrete 
balustrades on each side of the structure feature a caprail and basecourse (numerous photos in the 
CA-2270-89 – CA-2270-153 range illustrate the outer balustrade faces).  Engaged balustrade 
piers take shape from beveled extensions of the original bent caps along the outer balustrade 
walls.  These decorative balustrade piers are topped by the course of the balustrade caprail.  The 
inner faces of the balustrades feature a basecourse and table, the recesses of which form 
rectangular friezes (CA-2270-84, CA-2270-89, CA-2270-107, CA-2270-130, CA-2270-143 – 
CA-2270-144).  This arrangement occurs in a regular pattern along the inner balustrade between 
pilasters, which are positioned opposite the engaged piers on the outer face of the balustrade.  
These features form bold but simple, sometimes angular lines and repetitively symmetrical 
shapes.  The aesthetic effect is modernistic in part by evoking the so-called “primitivist” 
aesthetics of non-Western or non-European cultural traditions, a major theme in Art Deco 
architecture and design. 

The most vivid examples of Streamline Moderne design along the Doyle Drive Low Viaduct are 
the slightly modified electroliers originally dating to the 1930s, which also line the roadway 
along Golden Gate Bridge (CA-2270-90, and numerous other images in the CA-2270-80 – CA-
2270-156 range).  These are painted International Orange, which also colors the steel features of 
the Doyle Drive High Viaduct to the west and the Golden Gate Bridge.  The electroliers consist 
of steel H-beams which rise vertically and split to form separate, horizontally curving T-beams.  
Replacement lamps attached to the horizontal ends of the T-beams project light on the roadway.  
The curved, futuristic electroliers resonate stylistically with the rounded horizontal lines of the 
Golden Gate Bridge’s toll booths (which retain a Streamline Moderne appearance despite 
alteration) and with the architecture of the Golden Gate Bridge Café at the northeast side of the 
toll plaza.  A total of sixty-one Streamline Moderne electroliers line Doyle Drive, Richardson 
Avenue, and the two ramps connecting Doyle Drive and Richardson Avenue. 

1.3  Doyle Drive At-Grade Roadway Segment along Battery Bluff 

An at-grade segment of the Doyle Drive roadway stretches approximately 1,000’ between the 
western abutment of the Low Viaduct and the eastern abutment of the High Viaduct (CA-2270-
74, CA-2270-76 – CA-2270-79).  Here Doyle Drive cuts across a slope between the San 
Francisco National Cemetery to the south and Batteries Blaney, Slaughter, Sherwood, and 
Baldwin to the north, along the northerly edge of coastal bluff terrace. 

As with the eastern Doyle Drive ramp extending west from Marina Boulevard, the graded 
roadway between the Low and High Viaducts is bordered on each side by galvanized steel fences 
topped with barbed wire, 1’-6”-high concrete barriers without decoration, and concrete curbs.  
Between the concrete pedestrian barrier and the fence on the north side of the road, the northerly 
sidewalk continues west beyond the Low Viaduct along the at-grade portion of roadway.  
Positioned in a staggered pattern on both sides of the roadway, eight Streamline Moderne 
electroliers are anchored in bevel-topped concrete pedestals approximating the height of the 
concrete barriers.  These are spaced approximately 270’ apart (on the same side of the roadway). 
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1.4  High Viaduct (Presidio Viaduct, Bridge No. 34-0019) 

Doyle Drive reaches its highest elevation above ground at the High Viaduct, also known as the 
Presidio Viaduct, which carries the 60’-0”-wide, six-lane roadway at a 4.00 percent grade rising 
to the west (CA-2270-42 – CA-2270-69, CA-2270-73, CA-2270-75).  The High Viaduct 
alignment stretches between the easterly and westerly slopes of Cavalry Hollow, and runs north 
of the Cavalry Stables and south of Crissy Field.  The most prominent features of the High 
Viaduct are steel Pratt deck-truss spans supported by massive reinforced concrete piers 
consisting of two legs and a cross-beam girder (CA-2270-46 – CA-2270-65, CA-2270-166 – 
CA-2270-167).  Approach spans supported by bents carry the roadway between the outer truss 
spans and the High Viaduct’s east and west abutments (CA-2270-39, CA-2270-66 – CA-2270-
67, CA-2270-69 – CA-2270-70, CA-2270-165, CA-2270-168 – CA-2270-169).  The entire 
structure is 1,518’-9” long. 

1.4.1  High Viaduct East Abutment and Approach 

The eastern abutment extends 72’-0” transversely under the roadway (CA-2270-66, CA-2270-68 
– CA-2270-69, CA-2270-71).  It is comprised of reinforced concrete and arranged to conform to 
the slope of the bluff at this side of the High Viaduct.  Two walls separated by an expansion joint 
form the main abutment.  The abutment walls include weep-hole drains and a concrete 
reinforcing beam which helps support the steel I-beam stringers of the easternmost High Viaduct 
approach-deck span.  At three points along the reinforcing beam, there are concrete shear keys 
situated between stringers.  Drainage pipes descend from both sides of the roadway deck near the 
abutment, and empty into a drainage ditch that runs transversely, several feet from the 
abutment’s west elevation.  A capstoned balustrade end post rises 7’-6” from its foundation on 
the south side of the abutment (CA-2270-68 – CA-2270-69, CA-2270-223).  A single retaining 
wall extends east from this end post.  A northerly end post rises 14’-6” from its foundation (right 
side of CA-2270-71).  Three retaining walls separated by expansion joints extend east from the 
northerly end post.   

The eastern approach of the High Viaduct is 210’-0” long.  There are four eastern approach 
spans separated by expansion joints, each girded longitudinally by fifteen steel I-beam stringers 
(CA-2270-66 – CA-2270-67, CA-2270-69 – CA-2270-70, CA-2270-168 – CA-2270-169).  
Riveted steel stiffeners provide transverse reinforcement between I-beam stringers across the 
underside of the concrete deck.  The deck spans are supported between the abutment and pier 9 
by three bents (bents 6–8).  These bents consist of three columns topped by a cross-girding bent 
cap, all constructed of reinforced concrete. 

Seismic retrofitting is visible across the eastern approach of the High Viaduct.  The columns of 
each bent have steel and concrete casings (CA-2270-204).  Some casing units cover the bases of 
the columns; others rise from reinforced concrete blocks at the bases of columns up the caps.  All 
of the bent caps have been strengthened with reinforced-concrete stiffening beams on each side, 
and with reinforced-concrete transverse bolsters at the ends of stiffening beams.  Concrete shear 
keys are visible on each of the bent caps (three on bents 6 and 8, six on bent 7).  The approach 
spans include cable-restrainer assemblies consisting of four cables bolted to each side of the bent 
cap in pairs.  These are also attached to the flange of I-beam stringers on the opposite side of the 
bent cap.  There are four cable assemblies at bents 6 and 8, and nine cable assemblies at bent 7. 
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1.4.2  High Viaduct Pier and Truss Bridge 

The main pier-and-truss bridge section of the High Viaduct constitutes the largest and the most 
visually prominent structure along the entire Doyle Drive and Veterans Highway Exchange.  The 
piers are constructed of reinforced concrete.  The larger piers toward the middle of the structure 
(piers 3–8) have two legs topped by beams, with prominent spaces between the lower half of the 
legs (CA-2270-45 – CA-2270-59, CA-2270-61 – CA-2270-63, CA-2270-166, CA-2270-208 – 
CA-2270-209, CA-2270-211).  The easterly and westerly faces of the legs feature decorative 
stepped battering.  Rising from the sloped ground at this location, piers 3–8 range in height from 
52’-6” to 75’-0” at their northerly legs, and from 48’-6” to 69’-6” at their southerly legs (CA-
2270-45 – CA-2270-59, CA-2270-166, CA-2270-208).  Piers 1 and 2 (westerly) and pier 9 
(easterly) differ from the middle piers in that they are significantly shorter, lack legs, and do not 
have rectangular spaces below the cross girders (CA-2270-21 – CA-2270-22, CA-2270-64 – CA-
2270-65).   

The nine piers support eight Pratt stiffening-truss spans, all made of steel.  The middle six truss 
spans are 135’-0” long (CA-2270-47, CA-2270-50 – CA-2270-53, CA-2270-56, CA-2270-57 – 
CA-2270-60, CA-2270-165, CA-2270-167).  The spans at each end of the viaduct’s main pier-
and-truss section are 133’-0” long (CA-2270-20,  right side of CA-2270-47, nearest span in CA-
2270-67).  The truss spans are 50’-0” wide and rise approximately 19’ from their lower chords to 
their upper chords and floor beams.  Each of the truss spans is moored to the tops of the piers in 
part by four large rollers and steel castings which are bolted to the pier concrete at the four 
corners of each truss (CA-2270-65, CA-2270-167, CA-2270-206, CA-2270-210).  The truss 
spans are topped by steel transverse floor beams with brackets at each end that extend beyond the 
upper truss chords to support the outer roadway deck; the outermost portions of the deck on the 
north and south sides of the High Viaduct deck are cantilevered (CA-2270-60, CA-2270-64 – 
CA-2270-65, CA-2270-167).  Lincoln Boulevard runs along the western slope of Cavalry 
Hollow, as does the ramp connecting northbound Veterans Boulevard (Park Presidio) to the 
bridge-bound Doyle Drive lanes. Both pass under the High Viaduct east of pier 1 (CA-2270-20 – 
CA-2270-21, CA-2270-22, CA-2270-39).   

The High Viaduct pier-and-truss section includes numerous seismic-retrofitting features, some 
dating to the 1980s, and most dating to the 1990s.  The columns of piers 1–8 have steel and 
concrete casings at their bases (CA-2270-21 – CA-2270-22, CA-2270-45 – CA-2270-59,  CA-
2270-61 – CA-2270-62, CA-2270-208).  The north and south sides of each column have received 
additional reinforced concrete concreting, including bolsters which rise above original plane of 
the pier tops to provide lateral truss reinforcement (CA-2270-21 – CA-2270-22, CA-2270-48 – 
CA-2270-51, CA-2270-65, CA-2270-209).  Steel web brackets and bolts connect the truss to the 
lateral concrete bolsters.  On the west sides of piers 5–9, the east sides of piers 1–3, and both 
sides of pier 4, there are longitudinal reinforced-concrete restrainer jackets and blocks at the 
corners of the girder beams (CA-2270-21 – CA-2270-22, CA-2270-53, CA-2270-63).  The 
blocks rise slightly above of the plane of the beam tops at each end of the piers.  These are faced 
with galvanized-steel plate braces.  The braces are bolted with anchor plates to bars which run 
through the piers; bolts and anchor plates on the opposite sides of the piers are covered with 
concrete.  The tops of the braces are bolted through the concrete post to web brackets, which are 
in turn bolted to the castings housing the rollers.  Above piers 1–3 and 5–8, adjacent truss spans 
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are connected by 20’-4”-long cable-restrainer assemblies.  These are anchored to and run through 
the outer lower chords on both sides of the trusses.  The pier tops also feature reinforced-
concrete shear keys atop the center of the beam girders (CA-2270-20 – CA-2270-21, CA-2270-
48 – CA-2270-49, CA-2270-62, CA-2270-208).  There is an irregular cable assembly at pier 4.  
Here the cable restrainers are bolted to the lower chords of the trusses on each side of the pier.  
The cables are strung in opposite directions through the rollers atop pier 4 and bolted to steel 
plate braces on the opposite sides of the pier.  A mix of rivets and bolts with nuts are visible 
throughout the truss spans. 

Galvanized steel, 0’-6”-diameter drainpipes are located at each side of the High Viaduct piers 
(CA-2270-22,  CA-2270-50 – CA-2270-51, CA-2270-61, CA-2270-63 – CA-2270-64, CA-2270-
211).  Two pipes descend diagonally from each side of the roadway at the piers.  These converge 
below the tapered steel brackets of the transverse roadway beams to form single pipes, which are 
bracketed to the sides of the piers.  These drain at the foot of the pier legs into a system of 
concrete-lined drainage channels.   

1.4.3  High Viaduct West Abutment and Approach 

The High Viaduct’s 231’-3”-long west approach consists of six deck spans which vary in length.  
The westerly approach deck is supported by pier 1 and five bents that are arranged differently 
from the viaduct’s easterly bents.  The span between pier 1 and bent 5 is formed of fifteen steel I-
beam stringers (CA-2270-22). 

Bents 5 and 4 are connected to form a triangular reinforced-concrete tower, which is angled at its 
west side to accommodate the northbound Veterans Boulevard (Park Presidio) ramp to bridge-
bound Doyle Drive that passes underneath the High Viaduct along the westerly slope of Cavalry 
Hollow (CA-2270-170, CA-2270-212).  Bent 5 consists of five reinforced concrete columns (5–
9) and a bent cap positioned squarely across the underside of the deck.  Column 5 serves as the 
southernmost column for both bent 5 and bent 4.  Bent 4 is positioned diagonally across the 
alignment.  It consists of five columns (1–5) and a bent cap.  Brackets help support each of the 
bent caps at their connections to column 5.  A cast-in-place T-beam deck of fifteen longitudinal 
girders forms a fixed span connecting the tops of bent caps, giving the arrangement its triangular 
shape.  Varying span types carry the Doyle Drive roadway west of bents 5 and 4.  Where the 
northbound Veterans Boulevard (Park Presidio) ramp crosses under Doyle Drive, the deck span 
consists of fifteen steel I-beam stringers girded by the caps of bents 4 and 3.  Like bent 4, bent 3 
is positioned diagonally to accommodate the adjacent ramp.  Bents 3 and 2 are arranged similarly 
to bents 5 and 4.  They share column 1 at the north, where two brackets support the caps where 
they connect the top of column 1.  Bent 2 is positioned squarely under the deck.  A fixed cast-in-
place reinforced-concrete T-girder span connects the caps of bents 3 and 2 to form a triangular 
shape. 

The two westernmost spans of the High Viaduct consist of steel I-beam stringers.  These two 
spans are supported by bent 2 at the east, bent 1 at the center, and the west abutment.  The most 
irregular bent on the High Viaduct, bent 1 is essentially a continuous reinforced-concrete wall 
positioned squarely under the Doyle Drive alignment.  The eastern side of the wall is faced with 
five simple pilasters and a topcourse, forming rectangular shapes. 
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A reinforced-concrete abutment similar to other abutments along the Doyle Drive viaducts 
provides the roadway’s transitional support between the High Viaduct and the segment of at-
grade roadway extending northwest.  The abutment consists of two main walls separated by an 
expansion joint.  The abutment walls are flanked by the High Viaduct’s westerly capstoned end 
posts.  A single retaining wall extends west from the southern end post. Down slope, on the north 
side of the abutment, three retaining walls extend west from the northern end post.  The westerly 
bent-supported spans and abutment of the High Viaduct include the same kinds of seismic 
retrofitting that occur on the viaduct’s easterly bent-supported spans and abutment.  Such 
features include steel and concrete column casings, shear keys between stringers on top of bent 
caps, and cable restrainer assemblies anchored to one side of bent caps and to deck stringers 
along the spans on the opposite side of the bent cap. 

1.4.4  High Viaduct Deck 

The High Viaduct deck spans consist of concrete slabs separated by plate-covered expansion 
joints at each pier and bent (CA-2270-165).  The joints run through the concrete balustrades 
lining each side of the High Viaduct at a height of 4’-0” on their outer wall faces.  Concrete 
curbs border each side of the roadway.  The north side of the deck includes a sidewalk (CA-
2270-42, CA-2270-66 – CA-2270-68).  The sidewalk is separated from the roadway by a 1’-6”-
high concrete pedestrian barrier.  The sidewalk is generally 5’-0” wide, and intermittently 3’-6”-
wide at the bevel-topped pedestals which anchor the electroliers on the north side of the 
roadway.  Ten Streamline Moderne electroliers positioned in a staggered pattern rise from both 
sides of the High Viaduct.  The electroliers are spaced approximately 270’ apart (on the same 
side of the roadway) on the High Viaduct.  On the south side of the roadway, the electroliers are 
anchored in some of the engaged balustrade piers which occur in a predominantly regular pattern 
at expansion joints above all the piers except piers 3 and above bents 3 and 7 (CA-2270-59 – 
CA-2270-61, CA-2270-64, CA-2270-66 – CA-2270-67).  Engaged piers also line the outer face 
of the northerly balustrade at joints above each pier and bent 7 (CA-2270-53).  A galvanized 
steel conduit housing electricity lines runs along the top of the southerly balustrade between 
electroliers.  A similar conduit runs inside the concrete pedestrian barrier situated between the 
road and sidewalk on the north side of the High Viaduct (CA-2270-42). 

The High-Viaduct balustrade varies considerably from the rest of the structure at pier 3.  Here 
the eastbound Veterans Boulevard (Park Presidio) ramp, which is elevated by a viaduct, connects 
to the Doyle Drive High Viaduct (CA-2270-43, CA-2270-45 – CA-2270-46).  There is no 
engaged balustrade pier at the span joint above pier 3 where this ramp connects to Doyle Drive.  
Immediately west the of the ramp connection on the south side of the High Viaduct, green-
painted steel railing lines part of the roadway instead of a concrete balustrade, and there is a 
single replacement cobrahead electrolier (CA-2270-43 – CA-2270-44).  On the north side of the 
roadway at the High Viaduct’s west end, the balustrade and sidewalk are interrupted by the 
initial branch of a looping ramp that allows bridge-bound Doyle Drive traffic to access 
southbound Veterans Boulevard (Park Presidio) (CA-2270-40). 

1.4.5  Historically Notable High Viaduct Architectural Features and Details 

The High Viaduct’s combination of color, shape, and structural arrangements results in Doyle 
Drive’s most striking visual continuities with the Golden Gate Bridge.  On High Viaduct piers 3–
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8, the stepped battering of the easterly and westerly column (or leg) faces, the simple angular 
brackets between columns and girder panels, and the rectangular space formed by the piers’ 
design echo the stepped pattern of the Golden Gate Bridge towers.  Piers 3–8 are simplified 
concrete variations on the Golden Gate Bridge’s rectangular tower portals, executed without the 
Art Deco chevrons and ornamental brackets visible on the bridge towers (CA-2270-45 – CA-
2270-59, CA-2270-61 – CA-2270-63, CA-2270-166, CA-2270-208 – CA-2270-209, CA-2270-
211).  The Pratt deck-truss spans carried by the High Viaduct piers also harmonize with the 
Golden Gate Bridge’s stiffening truss spans.  The High Viaduct’s I-beam deck stringers and truss 
spans are painted the International Orange that also coats the steel of the Golden Gate Bridge’s 
towers, cabling, and truss spans. 

A number of features along the High Viaduct deck exhibit restrained Art Deco and Streamline 
Moderne influence.  Echoing the Art Deco motifs visible on the Golden Gate Bridge to the 
northwest, the inner balustrades repeat many of the bold lines and repetitive shapes of the Low 
Viaduct balustrades.  Along the inner faces of the balustrades on each side of the road, pilasters 
rise at regular intervals from a basecourse running the entire length of the balustrade.  The top of 
the inner balustrade features a table running between pilasters.  The pilaster, table, and 
basecourse arrangement forms a regular pattern of rectangular friezes between pilasters (CA-
2270-67, CA-2270-71).  In addition to the engaged balustrade piers at expansion joints above 
most of the High Viaduct’s bents and piers, the outer balustrades on both sides of the deck 
feature a consistent pattern of recessed rectangular panels (CA-2270-60 – CA-2270-64).  The 
Streamline Moderne electroliers lining the Low Viaduct and the Golden Gate Bridge are also 
visible on the High Viaduct. 

1.5  At-Grade Roadway between High Viaduct and Toll Plaza 

A largely at-grade roadway segment stretches approximately 1,962’ between the west abutment 
of the High Viaduct and Merchant Road to the west, which intersects Doyle Drive at its 
northwesterly end, southeast of the Golden Gate Bridge toll plaza (CA-2270-1 – CA-2270-10).  
Approximately 500’ west of the abutment, the roadway curves slightly and continues northwest, 
where it is carried by the Lincoln Boulevard Undercrossing just south of the toll plaza.  Doyle 
Drive remains a six-lane road for a distance of approximately 560’ west of the High Viaduct’s 
west abutment, where the northbound Veterans Boulevard (Park Presidio) ramp feeds bridge-
bound traffic onto the road (CA-2270-8).  From there northwest to the toll plaza, Doyle Drive 
has eight lanes. 

The road segment is generally lined on each side by concrete curbs, 1’-6”- high concrete barriers, 
and galvanized steel-wire fences.  Measuring 5’-0” in width, the sidewalk continues on the north 
side of this segment, with an additional concrete barrier on the north side of the sidewalk 
between the sidewalk and the steel-wire fence (CA-2270-9).  The width of the roadway varies 
due to the connecting interchange ramps.  Electroliers  arranged in a staggered pattern are 
anchored in concrete pedestals positioned at regular intervals along concrete barriers.  The 
electroliers on the at-grade roadway west of the High Viaduct consist of 16 cobrahead 
replacement fixtures spaced from between approximately 120’ and 135’ apart (on the same side 
of the roadway) (CA-2270-5 – CA-2270-7).  The Doyle Drive sidewalk continues along the 
north side of the graded roadway west of the High Viaduct (CA-2270-9).  The sidewalk is 
interrupted by two of the ramp connections with Veterans Boulevard (Park Presidio): the 
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northbound ramp connection to Doyle Drive from Veterans Boulevard (Park Presidio) (CA-
2270-8), and the loop allowing northbound Doyle Drive traffic access to southbound Veterans 
Boulevard (Park Presidio).  Two subways (described in more detail below) provide for 
pedestrians to cross underneath these two ramps. 

This predominantly at-grade segment includes two undercrossing spans.  Approximately 300’ 
west of the High Viaduct’s west abutment, Underpass D (Caltrans Bridge No. 34-0020) allows 
Doyle Drive to cross over the looping N101/S1 connector ramp (the underpass and the ramp are 
described in Section 1.7.5).  Approximately 175’ southeast of Merchant Road, the Lincoln 
Boulevard Undercrossing (Caltrans Bridge No. 34-0062) provides for Lincoln Boulevard traffic 
to pass beneath Doyle Drive. 

The Lincoln Boulevard Undercrossing consists of a single reinforced-concrete girder span on 
reinforced concrete abutments with retaining walls (CA-2270-4, and CA-2270-172, original 
plan, since widened).  The 45’-0”-long span consists of 25 girders that carry a 116’-0”-wide 
roadway section and a 5’-0”-wide sidewalk segment.  The structure is lined on each side by 1’-
3”-high curbs, and steel balustrades measuring 3’-0” high on the north side and 2’-4” on the 
south side.  A concrete pedestrian barrier runs between the roadway and the northerly sidewalk 
(CA-2270-6 – CA-2270-7).  This undercrossing bridge provides 15’-1” of clearance for traffic 
traveling on Lincoln Boulevard at this location.  Four conduits varying from between 
approximately 6” and 2” in diameter are affixed to the upper portion of the easterly abutment.  
Two more approximately 2”-diameter conduits are affixed to the westerly abutment wall. 

1.6  Richardson Avenue and Ramps Connecting to Low Viaduct 

Richardson Avenue is situated southeast of the Doyle Drive Low Viaduct.  Two viaduct ramps 
running north and south of the Low Viaduct carry traffic between Doyle Drive and Richardson 
Avenue (CA-2270-105 – CA-2270-145).  Richardson Avenue provides a traffic connection 
between the ramps and Lombard Street to the southeast.  It runs on a northwest-southeast 
alignment through the far northeast corner of the Presidio, near the Palace of Fine Arts, and cuts 
diagonally through two city blocks west of Lyon Street.  Richardson Avenue is part of U.S. 101. 

1.6.1  Richardson Avenue At-Grade Roadway 

Richardson Avenue is generally a six-lane road with an average total width of approximately 
65’.  Between roughly Broderick Street and Lyon Street, Richardson Avenue cuts diagonally 
through the Marina District’s regular grid arrangement of streets and blocks (CA-2270-136 – 
CA-2270-140).  West of Lyon Street, Richardson Avenue becomes a median-divided five-lane 
road as it passes through the Presidio on an alignment running northeast of the Letterman 
Complex, west of the Palace of Fine Arts, and between the northerly and southerly warehouses 
of the Presidio’s North Cantonment (CA-2270-137 – CA-2270-139).  Three lanes carry traffic 
southeast from Doyle Drive to Lombard Street.  Three lanes carry traffic in a northwesterly 
direction between Lombard Street and Lyon Street; after Lyon Street, two lanes carry traffic to 
Doyle Drive.  West of the Palace of Fine Arts, an outlet allows northbound traffic to veer west 
onto the Presidio grounds via Gorgas, Young, and Marshall Streets (CA-2270-133 – CA-2270-
134, CA-2270-136).  The two-lane and three-lane sides of the roadway connect to on- and off-
ramps carrying traffic to and from the Doyle Drive Low Viaduct.  Richardson Avenue 
seamlessly connects to  Lombard Street, giving the impression of one continuous roadway. 
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Concrete curbs, concrete barriers, and galvanized steel fences topped with barbed wire line both 
sides of Richardson Avenue west of Lyon Street (CA-2270-137 – CA-2270-139).  Six 
Streamline Moderne electroliers dating to the 1930s, as well as some replacement electroliers, 
are arranged in a staggered pattern across the roadway.  These electroliers are anchored in bevel-
topped concrete pedestals spaced from between approximately 240’ and 255’ apart (on the same 
side of the roadway). 

1.6.2  Ramps Connecting Doyle Drive and Richardson Avenue 

The elevated portion of the Richardson on-ramp takes shape in the vicinity of the Doyle Drive 
Low Viaduct’s eastern abutment(CA-2270-128 – CA-2270-130).  Retaining walls separated by 
expansion joints combine with fill to raise the roadway grade beginning where the on-ramp 
crosses underneath the Doyle Drive Low Viaduct (CA-2270-142 – CA-2270-143).  Between the 
undercrossing and the ramp’s viaduct abutment to the northwest, the ramp carries a 30’-0”-wide 
roadway that rises to a grade of 5.5 percent while curving to the west at a 750’-0” radius and a 
1.5’ superelevation (or bank).  The ramp’s abutment walls are separated by an expansion joint, 
and measure 15’-0’ (southerly) and 18’-0” (northerly) in length.  Capstone-topped end posts 
rising above the abutment at each end of the roadway mark the easterly termination of the ramp’s 
concrete balustrades, which match the design of the Low Viaduct balustrades (CA-2270-112, 
CA-2270-116, CA-2270-123).   

Unlike the Doyle Drive approach segments, the electroliers on the ramps are not staggered.  
Instead, seven Streamline Moderne electroliers line the northeast and north side of the curving 
on-ramp, while the shorter off-ramp has a single Streamline Moderne electrolier (CA-2270-112, 
CA-2270-116, CA-2270-121, CA-2270-123 – CA-2270-124).  The ramps feature two cobrahead 
electroliers, one at the west end of the on-ramp, and one on the off-ramp approximately 20’ east 
of its crossing over the outlet to Gorgas Avenue (CA-2270-119, CA-2270-131 – CA-2270-132, 
CA-2270-135).  On both ramps, the electroliers are anchored in the balustrades’ engaged piers 
(CA-2270-119, CA-2270-131).   

The viaduct portion of the on-ramp consists of a cast-in-place, reinforced-concrete T-beam deck 
elevated by bents consisting of two columns and a cross-girding bent cap (CA-2270-105, CA-
2270-107, CA-2270-109, CA-2270-112,  CA-2270-113 – CA-2270-117, CA-2270-121, CA-
2270-123 – CA-2270-128, CA-2270-130 – CA-2270-133, CA-2270-135).  As on the eastern 
portion of the Doyle Drive Low Viaduct, the ramp-viaduct bent columns are connected below 
the ground surface by longitudinal struts and cross-beams to form towers.  The struts and cross 
beams daylight in some places (CA-2270-147 – CA-2270-148).  The deck consists of alternating 
fixed and drop-in spans formed in most places by eight longitudinal reinforced-concrete girders.  
As with the main Low Viaduct, the ends of the ramps’ drop-in spans form expansion joints (CA-
2270-126).  The two-column bent arrangement of the ramp’s support structure occurs between 
the ramp’s easterly abutment (CA-2270-127) and its connection with the Doyle Drive Low 
Viaduct (CA-2270-106). Six irregular bents carry the ramp at its structural connection with 
Doyle Drive west of Halleck Street.  These irregular bents consist of single columns supporting 
the northern side of the bent cap and deck.  These irregular bent caps are tapered on their north 
ends, and supported at their southern ends by seats formed in the bent caps of the main Low 
Viaduct structure. 
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The Richardson Avenue off-ramp from the Doyle Drive Low Viaduct extends from a point just 
east of Halleck Street (CA-2270-111) to an easterly abutment (CA-2270-135) located northeast 
of the northernmost warehouses along Gorgas Avenue, directly west of the Palace of Fine Arts.  
The connecting portion of the off-ramp consists of fourteen irregular bents with single columns 
supporting the southerly side of the off-ramp deck (right side of CA-2270-119, CA-2270-120,  
left side of CA-2270-129).  The northerly sides of the irregular bent caps rest upon seats in the 
Low Viaduct bent caps.  Seven regular bents, an abutment, retaining walls, and fill carry the 30’-
0”-wide off-ramp roadway to the east at a 5 percent grade, a 750’-0” radius, and a 1.5’ 
superelevation.  The off-ramp abutment and nearest retaining walls generally match the 
arrangement of the on-ramp abutment and retaining walls (CA-2270-135, left side of CA-2270-
136).  On the off-ramp, however, two additional lower retaining walls extend to the southeast, 
easing the transition from the abutment to the graded roadway leading to Richardson Avenue. 

The Richardson Avenue on- and off-ramps include the same kinds of drainage-pipe 
arrangements and seismic retrofitting (longitudinal cable restrainer assemblies, abutment 
buttresses and seats, and transverse hinge-restrainer assemblies) which occur across the Doyle 
Drive Low Viaduct. 

1.6.3  Notable Architectural Features along Richardson Avenue and Ramps Connecting to Doyle 
Drive Low Viaduct 

Repeating many of the main architectural features of the Low Viaduct, Richardson Avenue and 
its elevated ramps connections to Doyle Drive exhibit restrained Art Deco and Streamline 
Moderne features that resonate visually with the architectural detailing of the Golden Gate 
Bridge and the toll plaza (CA-2270-112, CA-2270-121, CA-2270-123, CA-2270-127).  
Streamline Moderne electroliers painted International Orange, which are visible on the Golden 
Gate Bridge and much of Doyle Drive, also light much of Richardson Avenue and its viaduct 
ramp connections to the Low Viaduct.  The ramp balustrades repeat the engaged piers and other 
decorative patterns observable across the Doyle Drive Low Viaduct. 

1.7  Northerly Veterans Boulevard (Park Presidio) Approach Viaducts, At-Grade Roadway 
Segments, and Ramp Connections to Doyle Drive 

Known popularly as the Park Presidio approach to the Golden Gate Bridge, Veterans Boulevard 
stretches 1.44 miles north from Park Presidio Boulevard, at the Presidio’s southern border, to the 
western end of the Doyle Drive High Viaduct.  This road was originally known as the Funston 
Avenue approach to the Golden Gate Bridge.  Veterans Boulevard (Park Presidio) is part of State 
Route 1.  Roughly the northern half of Veterans Boulevard (Park Presidio), comprising most of 
the roadway north of the approach’s MacArthur Tunnel segment, is situated with the Presidio 
Parkway project’s area of potential effects.  North of the MacArthur Tunnel the approach road 
consists of two viaducts, the Kobbe Avenue Undercrossing (Viaduct B, Bridge No. 34-0017) and 
the Ruckman Avenue Undercrossing (Viaduct C, Bridge No.34-0018), and two at-grade roadway 
segments.  The northerly portion of Veterans Boulevard (Park Presidio) extends approximately 
2,150’ from the north end of the MacArthur Tunnel (CA-2270-138) to the interchange ramps 
connecting the approach to Doyle Drive (CA-2270-11 – CA-2270-12, CA-2270-14 – CA-2270-
16, CA-2270-188 – CA-2270-189, CA-2270-192 – CA-2270-193).   
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Approximately 400’ north of the Ruckman Avenue Undercrossing, the northbound lanes of the 
at-grade roadway segment at this location split to form two ramps carrying traffic to Doyle Drive 
(CA-2270-14).  The easterly ramp is the N1/S101 Connector Overcrossing (Viaduct F, Bridge 
No. 34-0040G), which crosses over Lincoln Boulevard to connect to the south side of the Doyle 
Drive High Viaduct (CA-2270-15, CA-2270-17 – CA-2270-19, CA-2270-43 – CA-2270-46).  
The at-grade roadway segments north of the Ruckman Avenue Undercrossing are supported on 
the east side of the alignment by a series of sixteen joint-separated retaining walls stretching 
approximately 480’ north to the south abutment of the N1/S101 Connector Overcrossing (CA-
2270-16 – CA-2270-17, CA-2270-23).  At the north end of the retaining wall arrangement, the 
walls curve to the northeast with the curvature of the ramp segment leading to the N1/S101 
Connector Overcrossing viaduct (CA-2270-17).  As with the Kobbe and Ruckman 
Undercrossing viaducts, the at-grade segments in the vicinity of these viaducts carry the roadway 
at a 6 percent grade sloping downward to the north. 

A total of four interchange ramps facilitate traffic flow between Veterans Boulevard (Park 
Presidio) and Doyle Drive at the west end of the High Viaduct and along the at-grade segment of 
Doyle Drive further north (CA-2270-188).  Northbound Veterans Boulevard (Park Presidio) 
traffic is provided access to the bridge-bound lanes of Doyle Drive by an at-grade ramp crossing 
under the High Viaduct and connecting to Doyle Drive approximately 1,000’ to the northwest 
(CA-2270-8, CA-2270-39, and right side of CA-2270-41).  A loop ramp extending from the 
north side of the High Viaduct’s west end allows traffic traveling the bridge-bound Doyle Drive 
lanes to access southbound Veterans Boulevard (Park Presidio).  As the loop ramp branches off 
Doyle Drive, it is initially carried by a small viaduct segment, Viaduct E (Bridge No. 34-0021) 
(CA-2270-39 – CA-2270-40, CA-2270-185).  As the loop ramp curves to the south, it crosses 
under Doyle Drive at Underpass D (Bridge No. 34-0020), and then curves to the southeast to 
form a portion of the southbound Veterans Boulevard (Park Presidio) lanes (left sides of CA-
2270-11 and CA-2270-41, CA-2270-183 – CA-2270-184).  The combined length of the 
interchange ramps is 0.66 mile, or approximately 3,485’.  Traffic moving east on Doyle Drive 
accesses the southbound Veterans Boulevard (Park Presidio) lanes on an at-grade ramp that 
merges with the southbound lane of the looping ramp southeast of Underpass D (CA-2270-11) to 
form southbound Veterans Boulevard (Park Presidio) (CA-2270-12).   

The interchange system includes two pedestrian subway crossings that formerly provided 
pedestrian access to and from the sidewalk on the north side of Doyle Drive.  Subway G (Bridge 
No. 34-0025) is built into Viaduct E and allows pedestrians to cross underneath the loop ramp 
where it initially branches off Doyle Drive (CA-2270-181).  To the north, an additional 
pedestrian undercrossing, Subway H (Bridge No. 34-0023), passes underneath the northwest end 
of the northbound Veterans Boulevard (Park Presidio) ramp connection to the bridge-bound 
lanes of Doyle Drive. 

1.7.1  Kobbe Avenue Undercrossing (Viaduct B, Caltrans Bridge No. 34-0017) 

The first viaduct north of the MacArthur Tunnel is the Kobbe Avenue Undercrossing, or Viaduct 
B (CA-2270-31 – CA-2270-37, CA-2270-179 – CA-2270-180).  Roughly the northern third of 
the structure is located within the present-day Doyle Drive replacement project area.  The south 
end of the viaduct crosses over both Kobbe Avenue and an access road running south and 
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parallel to Kobbe Avenue (CA-2270-36).  The viaduct is 50’-9” wide and 707’-0” long.  It 
carries a four-lane roadway at a 6 percent grade sloping downward to the north (CA-2270-38). 

The Kobbe Avenue Undercrossing deck is a cast-in-place, reinforced-concrete, rigid-frame, 
continuous-girder structure (CA-2270-34 – CA-2270-36).  The deck is formed by one 41’-0” 
span, one 47’-0” span, and eleven 55’-0” spans, as well as a 14’-0” cantilevered span at the south 
end.  Thirteen reinforced-concrete bents support the deck, with one irregular bent closest to the 
south abutment and twelve regular bents, each with three columns, supporting the deck to the 
north.  There are four slabs separated by expansion joints.  At the expansion joints, alternating 
slab ends form seats that accommodate slight extensions of the adjacent slab end.  The slabs are 
formed by five longitudinal T-beams connected at regular intervals by four transverse 
diaphragms, which create a repetitive pattern of rectangles that give the slab undersides a 
coffered appearance.  The structure carries a reinforced concrete deck.  Outside the present-day 
Doyle Drive replacement project area, a reinforced-concrete substation with a concrete stairway 
surrounded by steel fencing is structurally integrated into the viaduct’s south abutment. 

Seismic retrofitting and drainage appurtenances are visible across the viaduct.  All of the bent 
columns have been reinforced with cylindrical steel and concrete casings (CA-2270-34 – CA-
2270-36).  Cable and hinge restrainers are visible at the three expansion joints.  Two cable 
assemblies connect the outer longitudinal beams on each side of the expansion joints and seats 
(CA-2270-34).  The joint and seat arrangement is also reinforced by hinge restrainer units that 
connect through the seats near each side of the viaduct.  Additional cable restrainer assemblies 
consisting of either two cables or a single cable connect the three interior longitudinal beams on 
each side of the joints.  An approximately 8”-diameter drainage pipe runs along the interior faces 
of the viaduct’s westernmost longitudinal beams (CA-2270-36, right).  Other drainage pipes run 
transversely at several locations and connect to the larger westerly drainage conduit.  Several 
utility structures are located under the north end of the viaduct deck between the columns of bent 
13. 

The northern abutment is built into a slope descending to the east.  The southerly face of the 
northern abutment is covered by continuous shotcrete.  Several weep holes are visible at the 
bottom of this wall.  Partially visible retaining walls extend north from the west end of the 
abutment at the higher ground of the slope.  Three more clearly visible retaining walls also 
extend north from the east end of the abutment.  The northernmost retaining wall on the east side 
of the abutment rises slightly above the height of steel railing that tops the sides of the viaduct.  
This higher, decorative wall curves to the east (CA-2270-31 – CA-2270-32).  On the west side of 
the abutment, an additional wall curves to the west in symmetrical relation to the curving wall on 
the east side. 

1.7.2  Ruckman Avenue Undercrossing (Viaduct C, Bridge No. 34-0018) 

The Ruckman Avenue Undercrossing viaduct is 440’-0” long and 50’-9” wide (CA-2270-23 – 
CA-2270-29).  It carries four lanes at a 6 percent grade sloping downward to the north, and 
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elevates the approach road over both Schofield Road and Storey Avenue.4  The south abutment 
of the structure is located approximately 250’ north of the Kobbe Avenue Undercrossing’s north 
abutment.  The south abutment of the Ruckman Undercrossing is a wing arrangement without 
visible transverse abutment walls; only a transverse reinforced-concrete end beam (which can 
also be described as a series of diaphragms between the longitudinal slab beams at this end of the 
viaduct) is visible atop the slope where the south end of the viaduct structure abuts.  Curved 
walls extend south and then slightly east (east wall) and west (west wall) from the ends of the 
steel railing on each side of the roadway . 

Constructed of reinforced concrete, the Ruckman Avenue Undercrossing deck and bent system 
repeat the cast-in-place rigid frame, continuous girder (or coffered slab) and three-column bent 
arrangement of the Kobbe Avenue Undercrossing (CA-2270-25 – CA-2270-26).  Between the 
abutments, eight bents carry the deck, which consists of seven 55’-0” spans, one 41’-0” span, 
and a 14’-0” cantilevered span at the north end. The deck has two expansion joints.  A 1’-0’-
diameter pipe runs along the interior faces of the viaduct’s westernmost longitudinal beams (left 
sides of CA-2270-25 and CA-2270-27, right side of CA-2270-26).  Additional drainage 
appurtenances and seismic retrofitting features on the Ruckman Avenue Undercrossing 
(including steel and concrete column casings, cable restrainers, and hinge restrainers) are 
arranged in the same manner as on the Kobbe Avenue Undercrossing (CA-2270-25). 

The northern abutment of the Ruckman Avenue Undercrossing is arranged somewhat differently 
than the northern abutment of the Kobbe Avenue Undercrossing (CA-2270-182).  On the west 
side of the northern Ruckman Avenue Undercrossing abutment, two retaining walls extend north.  
The northernmost retaining wall curves to the west and rises slightly above the height of the steel 
rail running along the west side of the viaduct.  There is no curving wall, however, on the east 
side of the abutment.  There the abutment wing wall meets a series of retaining walls extending 
along the east side of the at-grade roadway segment to the north (CA-2270-23 – CA-2270-24). 

1.7.3  Roadway Deck and Steel Features along Four-Lane Veterans Boulevard (Park Presidio) 
Approach between the Kobbe Avenue Undercrossing and Interchange Ramps 

This section of the Veterans Boulevard (Park Presidio) approach carries a total of four lanes, two 
northbound and two southbound lanes, each 11’-0” wide (CA-2270-12 – CA-2270-13, CA-2270-
30, CA-2270-38, CA-2270-178).  The roadway deck consists of reinforced concrete and 
asphaltic concrete.  The northbound and southbound lanes are separated by a 1’-6”-wide dividing 
strip with a median barrier wall.  Concrete curbs 1’-0” high and 2’-7” wide flank each side of the 
roadway across both the undercrossing viaducts and at-grade segments.  The at-grade segment 

                                                 

4 The structure is named in association with Ruckman Avenue, despite the fact that it has always crossed over Storey 
Avenue rather than nearby Ruckman Avenue.  California Department of Public Works records show that within 
seven years after the construction of this viaduct, bridge inspectors referred to the structure as the “Story Street [sic.] 
Undercrossing,” and did so into the 1950s.  However, in 1956, for reasons not revealed in the research for this 
report, state bridge inspectors began to refer to the structure as the “Ruckman Avenue Undercrossing,” and 
continued to do so thereafter. 4  See R. J. Israel, Supplementary Bridge Reports, Ruckman Avenue Undercrossing, 
Bridge No. 34-18, January 24, 1946 and January 21, 1948, Caltrans Bridge Inspection Records; W. O. Langenbach, 
Supplementary Bridge Reports, Ruckman Avenue Undercrossing, Bridge No. 34-18, January 12, 1955 and 
November 15, 1956, Caltrans Bridge Inspection Records. 
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between the Kobbe and Ruckman Avenue undercrossings is approximately 250’ long.  The at-
grade segment north of the Ruckman Avenue Undercrossing extends approximately 190’ to the 
north before splitting to form separate two-lane northbound and southbound at-grade branches.  
The two at-grade segments are flanked by 9’-0” shoulders. 

From the south end of the Kobbe Avenue Undercrossing to the point where the Veterans 
Boulevard (Park Presidio) roadway splits to form two ramp connections to Doyle Drive, there 
are a total of eleven electroliers.  These eleven electroliers differ from Doyle Drive’s 
International Orange, Streamline Moderne units.  Nine are original right-angle electroliers 
consisting of green-painted, four-sided steel (CA-2270-15, CA-2270-31).  There are also two 
original T-shaped electroliers, one located just north of the point where the roadway splits into 
the two ramp connections to Doyle Drive, and located at the merger of the ramps that feed traffic 
from Doyle Drive to the southbound Veterans Boulevard (Park Presidio) lanes (CA-2270-11 – 
CA-2270-12).  Also painted green, a replacement cobrahead electrolier is located approximately 
80’ south of the southerly Ruckman Avenue Undercrossing abutment (CA-2270-30).  Across the 
roadway, the electroliers are arranged in a staggered fashion.  On each side of the roadway, the 
electroliers are spaced between approximately 270’and 300’ apart.  Decorative steel railing lines 
the outer sides of the curbs on the Kobbe and Ruckman Undercrossings, and the outer side of the 
curb along the northerly retaining-walled, at-grade roadway segment (CA-2270-16 – CA-2270-
17, CA-2270-31, CA-2270-32, CA-2270-23 – CA-2270-24, CA-2270-28).  The railing is painted 
green and consists of four-sided posts, beams, and vertical balustrade panels. 

1.7.4  N1/S101 Connector Overcrossing (Viaduct F, Bridge No. 34-0040G) 

The N1/S101 Connector Overcrossing viaduct forms the majority of the easterly branch of a Y 
arrangement that splits northbound Veterans Boulevard (Park Presidio) into two ramps 
connecting to Doyle Drive (CA-2270-14 – CA-2270-15, CA-2270-17 – CA-2270-19, CA-2270-
43 – CA-2270-46, CA-2270-186, CA-2270-188).  This viaduct differs considerably from the 
Kobbe and Ruckman Avenue undercrossings.  This curved overcrossing viaduct is 238’-0” long 
and 29’-6” wide.  The south end passes over Lincoln Boulevard with a vertical clearance of 15’-
10” (CA-2270-17 – CA-2270-19, CA-2270-186) and reaches a maximum height of 
approximately 70’ at its northeasterly connection to Doyle Drive (CA-2270-43 – CA-2270-46, 
CA-2270-186).  The viaduct carries a single traffic lane rising at a 6.0 percent grade on a radius 
of 299’-0” and a superelevation of 1.5’.  Like the Kobbe and Ruckman Undercrossings, the 
N1/S101 Connector viaduct features a rigid-frame, continuous-girder deck built of reinforced 
concrete. 

Unlike the Kobbe and Ruckman Avenue Undercrossing viaducts, the N1/S101 Connector 
viaduct deck consists of three curving girder beams and sets of two diaphragms positioned at 
regular intervals.  These diaphragms are thinner than the diaphragms on the Kobbe and Ruckman 
Avenue Undercrossings.  The lower, southerly portion of the structure is supported by three-
column bents on each side of Lincoln Boulevard (CA-2270-19, CA-2270-186).  Further east, 
where the connector carries its ascending roadway toward the Doyle Drive High Viaduct, the 
deck is supported by two sets of two-column bents and a single column at the northeast end of 
the structure, where it connects to the High Viaduct (CA-2270-43 – CA-2270-46, CA-2270-186).  
All of the columns except the highest, northeasterly one have been retrofitted with steel and 
concrete casings.  On the west side of Lincoln Boulevard, a short cantilevered span extends from 
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the abutment at the structure’s south end to its southernmost bent (CA-2270-19).  The abutment 
is connected on its southeast side to the extensive retaining wall arrangement along the east side 
of the at-grade roadway to the south. A single wing wall retains earth on the north side of the 
abutment.  The viaduct’s only expansion joint occurs at its northeasterly hinge connection to 
Doyle Drive.  At this connection, deck concrete along the south side of the Doyle Drive High 
Viaduct has been replaced with a steel plate (CA-2270-43).  

The roadway deck of the N1/S101 Connector viaduct features concrete curbs, concrete railing, 
and green-painted steel railing on each side of the structure (CA-2270-14 – CA-2270-15, CA-
2270-187).  Both the concrete and the steel railing along the easterly retaining walls of the 
roadway segment to the south continue uninterrupted along the southeast side of N1/S101 
Connector viaduct.  An identical arrangement of concrete and steel railing lines the northwestern 
side of the viaduct deck between the connection to the Doyle Drive High Viaduct and the two 
walls positioned atop the south abutment and wing wall. The southerly wall atop the abutment 
curves to the west.  Two green-painted right-angle electroliers located on the southeast side of 
the viaduct-carried ramps shine light upon the roadway, one positioned just south of the 
structure’s southerly abutment and one positioned toward the northeast end of the structure.   

1.7.5  N101/S1 Loop Ramp from Northbound Doyle Drive to Southbound Veterans Boulevard 
(Park Presidio), Including Viaduct E (Bridge No. 34-0021), Subway G (Bridge No. 34-
0025G),  and Underpass D (Bridge No. 34-0020) 

A loop ramp interchange branches off the bridge-bound lanes (north side) of Doyle Drive at the 
west end of the High Viaduct and passes under Doyle Drive approximately 300’ north of the 
High Viaduct’s west abutment (CA-2270-39 – CA-2270-40, CA-2270-188).  On the south side 
of Doyle Drive, this ramp curves to the east and connects to the ramp carrying easterly Doyle 
Drive traffic to the southbound lanes of the Veterans Boulevard (Park Presidio) approach.  Most 
of the ramp’s single-lane, 24’-0”-wide roadway is curved on a radius of 150’-0”. 

Viaduct E (Bridge No. 34-0019) carries the ramp roadway as it branches off the north side of the 
Doyle Drive High Viaduct (CA-2270-11, CA-2270-39 – CA-2270-40, left side of CA-2270-41, 
CA-2270-185, CA-2270-188).  Viaduct E is predominantly a reinforced concrete cellular 
structure.  The outer walls of this cellular arrangement are visible along the northeastern and 
north sides of the ramp as it curves to the west from its connection to the High Viaduct.  Graded 
earth lines the ramp on the opposite side.  Near the connection to the High Viaduct, the 
southeasternmost portion of the Viaduct E deck is supported by a single rectangular column with 
a thickness of 2’ x 5’-6”.  At the foot of the visible concrete walls north of the ramp’s connection 
to the High Viaduct, a steel door accesses a substation built into one of the structure’s concrete 
cells.  The northeasterly and northerly walls of the ramp extend in a curve to a point 
approximately 300’ northwest of its connection to the Doyle Drive High Viaduct (CA-2270-
185). 

A predominantly cantilevered segment of 5’-0’-wide sidewalk with 3’-2”-high steel railing (6’-
1”-wide in all) descends from the sidewalk atop the High Viaduct at a slope of 10.22 percent 
along the visible northeasterly Viaduct E walls (right side of CA-2270-39, CA-2270-185).  The 
sidewalk terminates at the portal of pedestrian Subway G (Bridge No. 34-0025G), located 
midway up the Viaduct E wall face approximately 81’ northwest of the Doyle Drive High 
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Viaduct (CA-2270-181, CA-2270-185).  Subway G is a concrete box structure built on 
reinforced concrete spread footings.  Its reinforced concrete walls, floor, and ceiling form a 
tunnel 6’-0” wide and 31’-0” long (transversely under the ramp).  The portal on the southwest 
side of the ramp is formed by the southwest ends of the ceiling and walls.  The ends of the walls 
are angled in conformance to the graded slope on the southwest side of the ramp. 

As traffic passes over the Viaduct E portion of the ramp and curves to the south, it approaches 
the retaining walled, at-grade, and below-grade portions of the ramp as it passes underneath 
Doyle Drive via Underpass D and its associated retaining walls to the north and south, which 
curve in conformance to the ramp alignment (CA-2270-11, CA-2270-41, CA-2270-183 – CA-
2270-184, CA-2270-188 – CA-2270-189).  Underpass D is a reinforced-concrete, rigid-frame 
span constructed on spread footings.  The tunnel formed by the underpass is 27’-8” wide.  It 
accommodates both the ramp’s 24’-0”-wide roadway, which is slanted at a superelevation of 
approximately 6” , and flanking 1’-10”-wide curbs.  The ceiling has a slightly convex shape and 
is approximately 19’ high on each side (CA-2270-184).  The structure passes under Doyle Drive 
and the initial branch of the ramp connecting easterly Doyle Drive traffic to the southbound 
Veterans Boulevard (Park Presidio) lanes at a length of approximately 80’ on the north side of 
the underpass and approximately 87’ on the south side.  From the northerly underpass portal, 
retaining walls of descending height curve to the northeast at lengths of approximately 90’ on the 
northwest side of the roadway and approximately 125’ southeast side of the roadway.  The 
retaining walls on the south side of Underpass D also descend in height as they curve to the 
southeast at lengths of approximately 255’ on the southwest side of the ramp roadway and 
approximately 105’ on the northeast side of the roadway. 

Approximately 250’ southeast of Underpass D, the looping N101/S1 connector ramp terminates 
as it merges with the S101/S1 connector ramp, branches off of Doyle Drive and runs 
immediately north of the southerly N101/S1 connector ramp (CA-2270-11, CA-2270-188 – CA-
2270-189).  The N101/S1 ramp has a total of three right-angle electroliers.  Two are located 
north of Doyle Drive on the northerly side of the road, one positioned north of Subway G and 
one positioned north of Underpass D.  South of Underpass D, an additional right-angle electrolier 
is positioned on the south side of the ramp. 

Pedestrian access from Subway G to Doyle Drive is provided by a 5’-0”-wide crescent-shaped 
sidewalk lined by 0’-6”-high 0’-6”-wide curbs (CA-2270-188 – CA-2270-189).  The sidewalk 
runs from the westerly portal of Subway G and follows the inner (southerly) curve of the ramp, 
ascending toward the easterly top of Underpass D in conformance to the grade and retaining wall 
on that side of the ramp.  The sidewalk is secured on both sides by steel-wire fencing, which also 
tops the north side of Underpass D where the sidewalk continues to the west. 

1.7.6  At-Grade N1/N101 Connector Ramp and Subway H (Bridge No. 34-0023G) 

The N1/N101 interchange ramp branches of the northbound lanes of Veterans Boulevard (Park 
Presidio) west of the abutment at the south end of the N1/S101 Connector Overpass (Viaduct F) 
(CA-2270-14, CA-2270-188 – CA-2270-189, CA-2270-192).  This at-grade, two-lane 
interchange ramp extends north from Veterans Boulevard (Park Presidio), passes underneath the 
High Viaduct, and curves northwestward to a connection with northbound Doyle Drive.  Built on 
a radius of 514’-0”, the ramp’s sharpest curvature occurs just north of its crossing underneath the 
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High Viaduct, where it runs adjacent to (northeast of) Viaduct E.  The curving ramp occupies an 
area extending approximately 1,300’ from its Y branch with the N1/S101 Connector Overpass 
(Viaduct F) to its northwesterly connection to Doyle Drive. 

Constructed along a hillside sloping to the north, the ramp is lined on its southerly side by a 
simple curb.  The northerly side of the ramp features a concrete retaining wall approximately 6” 
thick, which rises from below the plane of the roadway to form an approximately 3’-high railing 
(right side of CA-2270-41).  The roadway is lighted by lamps elevated in four replacement 
cobrahead electroliers spaced from between approximately 170’ and 180’ apart on the northerly 
side of the ramp. 

Subway H (Bridge No. Bridge No. 34-0023G) is located at the northwest end of the N1/N101 
ramp, approximately 240’ southeast of the point where the ramp merges with the northbound 
lanes of Doyle Drive.  Subway H allows pedestrians traveling the Doyle Drive sidewalk to pass 
underneath the ramp’s roadway deck (CA-2270-189, CA-2270-192).  The structure is 
approached from the southeast by a 5’-0”-wide sidewalk extending 500” from the southeast side 
of Underpass D to a point immediately south of the subway.  There the sidewalk turns north and 
runs approximately 40’ to Subway H.  The sidewalk is lined on the south by a 1’-6”-high 
reinforced-concrete pedestrian barrier that is 0’-6” wide at the top and 8’-0” wide at the base.  
Lining the north side of the sidewalk is a 0’-6-1/4”-high 0’-6”-wide concrete curb and galvanized 
steel-wire fencing.  Both sides of the Subway H structure are arranged similarly to the west side 
of Subway G, with the ends of the walls angled in conformance to the slopes flanking the ramp. 
6’-0” curbs on each side of the sidewalk as it turns north continue through the Subway H tunnel.  
Consisting of reinforced concrete and built on spread footings, the Subway H tunnel is 6’-0” 
wide, 31’-0” long, and approximately 8’ high.  North of Subway H, the sidewalk continues in a 
northwesterly direction along the North side of Doyle Drive to the Golden Gate Bridge toll plaza, 
repeating the barrier walkway, curb, and fence arrangement that occurs south of the subway. 

1.7.7  At-Grade S101/S1 Connector Ramp 

The S101/S1 connector ramp is an at-grade road segment flanked by simple curbs and shoulders 
that varies in width (CA-2270-11, CA-2270-188 – CA-2270-189, CA-2270-193).  The initial, 
single lane portion of the ramp branches southeast from Marina-District-bound lanes of Doyle 
Drive at the west side of Underpass D (CA-2270-10).  At a length of approximately 280’, the 
ramp is divided from the southeastern portion of the N101/S1 loop ramp connector by an island. 
Southeast of the island, the two ramps begin to merge into what eventually becomes a single, 
curving, two-lane roadway approximately 470’ southeast of Underpass D (CA-2270-11).  The 
two-lane ramp straightens out and runs parallel with the northbound lanes of Veterans Boulevard 
(Park Presidio) approximately 750’ southeast of Underpass D. 

The S101/S1 connector ramp is lighted by lamps positioned above the roadway in several 
different types of electroliers.  A replacement cobrahead electrolier is located on the south side of 
the roadway at the ramp’s initial branch off of the eastbound Doyle Drive lanes.  To the 
southeast, a green-painted right-angle electrolier is located on the north side of the ramp.  Further 
south, a green-painted T-shaped electrolier is situated on the southwest side of the ramp.  An 
additional right-angle electrolier is located south of the T-shaped electrolier on the east side of 
the ramp. 
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2.  Transportation Development in the Early Twentieth-Century Bay Area 

Built between 1934 and 1937 as part of the Golden Gate Bridge project, Doyle Drive was 
originally known as the “eastern” or “Marina” approach.  It provided the first functioning traffic 
connection between the Golden Gate Bridge and the city of San Francisco, and was constructed 
through one of the western United States’ most historically significant military posts: the 
Presidio of San Francisco.  Built from Doyle Drive to the southern edge of the Presidio in 1939–
1940, the Veterans Boulevard (Park Presidio) approach was originally known as the “Funston 
Avenue” or “Funston” approach.  It provided Golden Gate Bridge traffic with a second important 
access route to recently developed and planned highway arteries carrying traffic to and from San 
Francisco’s growing western districts and areas further south.  

Doyle Drive and Veterans Boulevard (Park Presidio) made important contributions to the history 
of transportation development in the San Francisco Bay Area.  Their construction was part of a 
transformative phase of northern California history, which included construction of the Golden 
Gate Bridge, the San Francisco–Oakland Bay Bridge, and other spans that helped link together 
San Francisco, Oakland, and other cities along the shores of the San Francisco Bay and in the 
surrounding hills.  This bridge development was an essential part of the historical process that 
made the San Francisco Bay Area a modern metropolis.  As with the erection of the Bay Area’s 
great bridges, the construction of Doyle Drive and Veterans Boulevard (Park Presidio) reflected 
the growing significance of the automobile in Californian and American life.  All of these 
transportation projects assured that San Francisco would remain the urban center of the 
metropolitan Bay Area. 

2.1  The Era of Private Transportation Development 

Beginning in 1846, U.S. occupation and the subsequent California Gold Rush transformed the 
former Spanish colonial and Mexican outpost of Yerba Buena into a bustling frontier, which 
served as a hub for the movement of gold, goods, capital, and people between the northern 
California hinterland and the wider world.  San Francisco’s subsequent growth was fueled by 
capital accumulated largely from mining and railroad development (including the Central 
Pacific’s transcontinental railroad, completed in 1869), and by its commercially advantageous 
location on the shore of a relatively deep water section of the extensive San Francisco Bay 
complex.  By the turn of the century, San Francisco had become the leading center of business 
and commerce on the western coast of the U.S.  At that time, apart from set-aside landscapes 
such as Golden Gate Park and the U.S. Army reservation at the Presidio (the latter of which was 
also used by the public for recreation), the cityscape and urban infrastructure of San Francisco 
had been shaped largely by private enterprise.  For example, whereas a majority of larger 
American cities had public water systems by 1900, San Franciscans continued to purchase their 
water from the Spring Valley Water Company, which had monopolized the city’s water service 
by the 1860s.5 

                                                 

5 William Issel and Robert W. Cherny, San Francisco, 1865–1932: Politics, Power, and Urban Development 
(Berkeley: University of California Press, 1986), Chapters 1–2, 53–58, 132; Mel Scott, The San Francisco Bay 
Area: A Metropolis in Perspective (Berkeley: University of California Press, 1959, 1985), 50–51, 52–53, 73–75; 
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By the first decade of the twentieth century, San Francisco and the growing Bay Area at large 
had developed a varied system of interurban mass transit that was also largely a product of 
private enterprise.  This system consisted of railroads, an emerging network of commuter-
oriented electric railways, and bay-crossing ferries and their associated wharfs. Population 
centers served by such private transportation infrastructure included San Francisco; Oakland and 
Berkeley in Alameda County (east of San Francisco); and Richmond, Vallejo, and Benicia in 
Contra Costa County (east of San Francisco); and Sausalito in Marin County (north of San 
Francisco) as well as communities located further afield from the bay shores.  The Southern 
Pacific Railroad, reviled and revered for its economic power and political influence in California, 
controlled a major share of this transportation infrastructure, including railroad traffic, ferry 
passage, and large portions of San Francisco’s electric railways.  The Southern Pacific Railroad 
would continue to maintain such power into the 1920s, expanding its ferry operations to serve 
the new class of automobile commuters.  Other private transportation development also 
flourished, including the East Bay Key system of interurban electric railways founded by Francis 
Marian Smith, a mass transit system that nurtured residential development in and around turn-of-
the-century Oakland.6 

During the first decades of the twentieth century, however, progressive municipal reform ushered 
in a new trend toward publicly financed, developed, and managed infrastructure.  With the rise of 
the automobile, public spending on roads and highways would help solidify this historical trend.  
Urban rivalry, particularly the rivalry between San Francisco and Los Angeles, would also 
contribute to the rise of public infrastructure development in the Bay Area.  All of these 
phenomena set the stage for construction of the Golden Gate Bridge and the associated San 
Francisco approach roads that would become known as Doyle Drive and Veterans Boulevard 
(Park Presidio). 

2.2  Public Infrastructure and Transportation Development in Early Twentieth-Century 
San Francisco and the Bay Area 

Progressive-Era reformers endeavored at the municipal, state, and national levels to reshape the 
American marketplace, political system, and urban environment in ways that combined 
Protestant moralism with commitment to achieving greater efficiency through technical 
expertise.7  As historian Gail Radford has demonstrated, progressive officials in many cities were 

                                                                                                                                                             

Lisa M. Benton, The Presidio: From Army Post to National Park (Boston: Northeastern University Press, 1998), 
28–38.  San Francisco’s nineteenth-century water system is discussed and compared to other major cities’ water 
systems in JRP Historical Consulting (for ESA & Orion), Program Environmental Impact Report for the San 
Francisco Public Utilities Commission’s Water System Improvement Program, Vol. 2 of 5, October, 2008, Chapter 
4.7, Cultural Resources, 12–17. 
6 Issel and Cherny, San Francisco, 1865–1932, 30–31, 44; Scott, The San Francisco Bay Area, 75–76, 80–81, 84–
88. On the Bay Area ferry system, see George Harlan and Clement Fisher, Jr., Of Walking Beams and Paddle 
Wheels: A Chronicle of San Francisco Bay Ferryboats (Salinas, CA: El Camino Press, 1951). 
7 Although the concept of a Progressive Era is introduced here, the terms “progressive” and “progressivism” will not 
be employed as proper nouns, mainly to separate the wide-ranging reform activities that historians have attributed to 
“progressivism” from the short-lived “Progressive Party”(the creation of which the reform activities of the 
“Progressive Era” inspired), and from a “Progressive Movement,” the existence of which historians have questioned, 
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influenced by the vision of publicly owned and operated municipal infrastructure that had been 
pioneered by a relatively small number of socialists who had won municipal office with the 
support of populists and labor unionists during the nineteenth century.  While socialism had little 
appeal at the level of national politics, the idea of municipally owned and managed infrastructure 
attracted many middle-class progressive reformers who hailed mainly—though not 
exclusively—from the reformist wing of the Republican Party.  Many progressive reformers 
embraced municipal ownership of major utility systems and other infrastructure, along with civil 
service reform and expert planning, as means of cleaning up the political corruption that flowed 
from the era’s private utility and transportation monopolies, and of combating the “machine” 
politics typically associated with urban Democratic Party patronage at that time, particularly in 
urban working-class and immigrant neighborhoods.8 

In San Francisco and the Bay Area, the first struggle for extensive public infrastructure 
management and development arose in response to the private water monopoly created by the 
Spring Valley Water Company (SVWC) during the late nineteenth century.  By the 1890s, the 
SVWC had become a leading target of reformers for its excessively high service rates and its 
politically corrupting influence on San Francisco’s municipal government.  Working with allied 
reformers and engineers, progressive-Democrat Mayor James D. Phelan first pursued a plan to 
create a publically owned municipal water system for San Francisco.  The plan proposed to dam 
the Tuolumne River at the Hetch Hetchy Valley in the central Sierra Nevada Mountains and 
transport the captured water nearly 180 miles northeast to the city.  Blocked by the federal 
government, the project received continued supported from Phelan after he left office, and from a 
growing number of northern-California reformers advocating municipal ownership.  After the 
1906 San Francisco earthquake, public anger over SVWC water system’s failure during the 
catastrophic quake-triggered fire helped kindle renewed support for the Hetch Hetchy project.  
Beginning in 1911, progressive-Republican San Francisco Mayor James Rolph revived the 
City’s pursuit of the Hetch Hetchy project.  Opposed by oddly aligned pro-development business 
interests and naturalists devoted to preserving the Hetch Hetchy Valley—a constituency that 
included the famous naturalist John Muir—the project was federally approved after years of 
controversy with passage of the Raker Act in 1913.  Soon after, Rolph hired Michael 
O’Shaughnessy as the City of San Francisco’s Chief Engineer.  O’Shaughnessy would manage 
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development of the Hetch Hetchy water system, a massive undertaking based largely on engineer 
John Freeman’s earlier plan.  The process of revising and implementing that plan would result in 
growing cost overruns and controversy into the late 1920s, eventually forcing O’Shaughnessy 
into retirement.  Long before this, however, O’Shaughnessy managed or influenced multiple 
public transportation initiatives critical to San Francisco’s development, including early planning 
for the Golden Gate Bridge and its approach roads.  Moreover, during O’Shaughnessy’s tenure 
other Bay Area communities contributed to the rise of public infrastructure by planning and 
completing important public water systems well before the Hetch Hetchy system began 
delivering water to San Francisco.9 

Under O’Shaughnessy, the City of San Francisco’s efforts to develop public transportation 
infrastructure promised to stimulate new residential housing construction at and beyond the 
city’s early-1910s western and southern borders.  During that decade, through takeover of private 
rail lines and construction of new ones, the City of San Francisco expanded its Municipal 
Railway system—which became known popularly as “Muni”—from a single line along Geary 
Street to sixty-three miles of track spreading across the city.  Muni’s electric train system was 
extended north to the Marina District and the Presidio to serve the Panama-Pacific International 
Exposition, held along the city’s northern shoreline in 1915 to celebrate both San Francisco’s 
recovery from the 1906 earthquake and the opening of the Panama Canal.  The City completed 
the Stockton Street Tunnel in 1914 and the Twin Peaks Tunnel in 1918.  Muni lines through the 
Twin Peaks Tunnel nurtured residential development in today’s Sunset District and other parts of 
western and southwestern San Francisco.10 

Stimulating harbor development in the region at this time was the promise that the Panama 
Canal—opened in 1914—would increase maritime commerce in the Bay Area.  In addition to 
harbor improvements undertaken by the U.S. Army Corps of Engineers—including dredging, 
jetty construction, and channel deepening in shallower waters of the East Bay—municipalities 
such as Oakland, Richmond, and Vallejo undertook extensive harbor development projects.  In 
1927, the City of Oakland created an independent Port Department to manage harbor operations 
that gradually grew to rival and, after World War II, surpass San Francisco in annual shipping 
tonnage.  Harbor cities in the Bay Area also vied with one another to attract public investment in 
the form of naval operations, which, in addition to the older Naval facility at Mare Island near 
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Vallejo, would eventually include the Hunters Point shipyard and Treasure Island in San 
Francisco, the Naval Supply Depot at Oakland, and the Naval Air Station at Alameda.11 

The changing politics of public infrastructure development in the Bay Area during the 1920s 
would have important implications for the campaign to build the Golden Gate Bridge.  In terms 
of technological change, however, the most important preconditions for the campaign to bridge 
the Golden Gate was the rise of the automobile and associated development of roads and 
highways during the first three decades of the twentieth century. 

2.3  Public Road and Highway Development in the Bay Area and San Francisco 

Between 1900, when the first American auto show was held in New York, and 1920, automobile 
culture in the United States was dominated by wealthy Americans.  During these decades well-
to-do automobile enthusiasts formed local clubs and used their motor cars mainly for leisure.  
The Presidio of San Francisco, through which the Doyle Drive and Veterans Boulevard (Park 
Presidio) approaches to the Golden Gate Bridge would eventually be constructed, became a 
favorite spot for early pleasure drivers who lived on the San Francisco Peninsula.  Vehicle 
ownership generally remained far too expensive for an overwhelming majority of Americans 
before the 1920s.  Still, national automobile registration rose from 1,258,062 in 1913 to 
7,565,446 in 1919.  From 1910 to 1929, California maintained the nation’s highest proportion of 
registered automobiles to total population.  By the 1920s, when mass production began to allow 
a growing number of middle-class Americans to begin purchasing cars, the State of California 
had begun implementing an expansive program of highway development.12 

The California State Legislature created the Department of Engineering in 1907, and passed an 
$18 million bond measure for highway development in 1909.  The 1911 Chandler Act created a 
three-member board to advise the Department of Engineering, which received increased funding 
in 1914 when the state initiated automobile registration fees.  With a $40 million bond passed in 
1919, total state investment in highways to date reached $73 million.  In 1921 the state 
legislature created the Department of Public Works, which included the Department of 
Engineering reconstituted as the State Highway Commission.  The state created a permanent, 
annual source of highway funding in the form of a 2-cent gasoline tax, of which 1 cent provided 
for state highway construction and 1 cent provided for county road development.  By 1927, the 
state gas tax had been increased to 3 cents, and public highway planning was being managed 
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within the Department of Public Works by the Division of Highways, which contained the office 
of the State Highway Engineer and an expanded five-member State Highways Commission.13 

San Francisco and the larger Bay Area (California’s most densely populated region at the time) 
benefited heavily from state investment in highways and roads between 1910 and the early 
1930s.  All of the Bay Area’s major modern highway arteries were initially developed during 
these decades: U.S. 101 running north-south along the San Francisco Peninsula on the west side 
of the bay (formerly 101 West); Interstate 880 paralleling the East Bay shoreline on a generally 
north-south line alignment (formerly 101 East); the Interstate 80 corridor running parallel to the 
northern East Bay shoreline between Oakland and the Carquinez Strait, and generally running 
northeast-southwest between Vallejo and inland Sacramento (formerly Highway 40); and State 
Route 24 running east-west between Oakland and the San Ramon Valley (Figure 2).14 

Of particular importance to the history of the Doyle Drive and Veterans Highway Exchange and 
the Golden Gate Bridge project were the development of El Camino Real and the Bayshore 
Highway along the San Francisco Peninsula, both of which have been designated U.S. 101 
(Figure 2).  Generally aligned northwest-southeast between San Jose and San Francisco, El 
Camino Real was an early recipient of public highway investment.  In 1913, as El Camino Real 
grew increasingly congested, San Mateo County voters passed a bond measure to develop an 
alternative Bayshore route.  During the 1920s, the San Francisco Peninsula stretch of El Camino 
Real was widened from 20’-0” to 40’-0” through San Mateo County, and made as wide as 50’-0” 
in a 100’-0” right of way in some places.  At the same time, the Bayshore Highway from San 
Mateo to San Francisco, which would be designated as the state’s first freeway in 1947, was 
constructed as wide as 100’-0” in places.  After World War I, San Mateo County also developed 
Skyline Boulevard along the crest of Buri Buri Ridge through San Mateo County.  Providing an 
additional peninsula route, Skyline Boulevard intersected with the coastal road (modern-day 
Highway 1) that linked to the Great Highway along San Francisco’s western shore. 15  By the 
1920s, motorists could easily travel up and down the peninsula, as well as cross San Francisco in 
an easterly or westerly direction.  One such popular route running roughly along San Francisco’s 
northwestern and north-central shore was made available by the completion of El Camino Del 
Mar.  Built prior to World War I, this road allowed motorists to travel between the Great 
Highway, Point Lobos and Lincoln Park in northwest San Francisco, and the Marina District in 
north-central San Francisco via a scenic connection from Lincoln Park to Lincoln Boulevard 
through the Presidio of San Francisco.16 

Combined with the rise of mass production, which began to make automobiles affordable for a 
greater though still limited number of consumers, public investment in roads and highways 
facilitated substantially increasing automobile traffic in California during the 1920s.  Between 
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1919 and 1931, nationwide automobile registration increased from 7,565,446 to 32,452,861.  In 
1929 the United States had an average of 4.5 persons to every motor vehicle.  But in California, 
the ratio stood at 2.3:1 in 1929.  By then, California motorists made use of an expanding mix of 
publicly and privately developed transportation infrastructure.  In addition to highways and local 
roads, several important bridges were developed in the 1920s.17 

2.4  Automobiles, Bridges, and the Golden Gate Bridge 

By 1927, along the approximate route of modern-day Interstate 80, completion of the Yolo 
Bypass and the American Toll Bridge Company’s Carquinez Bridge allowed motorists to travel 
between Sacramento and the East Bay via Vallejo without boarding a ferry.  That year, the 
Dumbarton Bridge Company completed the Dumbarton Bridge, a toll bridge, across the southern 
end of the San Francisco Bay.  Motorists also continued to make use of privately operated 
ferries, particularly to cross the Bay between the East Bay population centers and San Francisco.  
One 1930 survey showed that commuters were taking 35.9 million trips annually between San 
Francisco and the East Bay on electric interurbans and ferries, while automobile commuters were 
taking 10.2 million vehicular ferry trips annually.  Illustrating the trend of expanding automobile 
use, the same study showed a six-fold increase in vehicular ferry traffic and a 10 percent decline 
in interurban ferry use between San Francisco and the East Bay during the 1920s.  Annual 
vehicular ferry trips across the Golden Gate (the mouth of the Bay between San Francisco and 
Marin County) rose modestly by comparison, increasing from 565,668 in 1924 to 1,318,056 in 
1929 (Figures 2 and 3).18 

Clearly, the market for a toll bridge between San Francisco and Oakland was well established by 
the end of the 1920s.  The market for a Golden Gate crossing, however, remained a matter of 
speculation.  Could a span carrying traffic between San Francisco and Marin County be 
supported financially by continued increases in automobile use and significant residential growth 
in Marin County?  By 1930, engineers, public officials, and transportation experts had come to 
believe it could, and had developed plans for spans across the bay that would allow motorists to 
drive between San Francisco and both Marin County and Oakland.  Those plans would result in 
the two most ambitious and significant transportation projects undertaken in the Bay Area during 
the first half of the twentieth century: the San Francisco–Oakland Bay Bridge (completed in 
1936) and the Golden Gate Bridge (completed in 1937). 
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Engineers and officials involved in the designs of each span expected automobile use to continue 
increasing.  The San Francisco–Oakland Bay Bridge was designed to allocate 50 percent of lane 
space to automobiles, 25 percent to trucks, and 25 percent to electric trolleys.  Golden Gate 
Bridge engineers initially committed themselves to developing that span to accommodate cars, 
trucks, and buses exclusively, while recommending that the question of a rail line across the span 
be deferred until after auto tolls established the revenue stream necessary to assure debt payment 
on the bridge’s construction costs (although proposed rail lines would be studied, none have been 
developed).19  The builders of the great Bay Area bridges, especially the Golden Gate Bridge, 
viewed the automobile as the transportation technology of the future. 

Although both bridge projects would be massive undertakings, the effort to span the Golden Gate 
involved special challenges.  The Golden Gate is a gap roughly a mile wide between the hills of 
the San Francisco Peninsula to the south and the Marin Headlands to the north.  It is a scenic but 
often harsh coastal landscape frequently subjected to strong prevailing northwest winds, dense 
fog, and rapid coastal erosion.  The shifting tidal flows between the two massive water bodies 
that converge there (the Pacific Ocean and the San Francisco Bay) generate tremendously 
powerful currents that propel 2,300,000 cubic feet of water through the Golden Gate every 
second.20  The Golden Gate had blessed the San Francisco Bay region with the essential natural 
advantage (the bay itself) that allowed it to develop into one of the industrializing United States’ 
major metropolises.  Increasingly, however, in the new age of the automobile and other forms of 
mass transit that promised faster mobility over greater distances, the Golden Gate represented a 
barrier. 
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3.  The Campaign to Bridge the Golden Gate and the Creation of the Golden Gate Bridge 
and Highway District 

Analyzing the Bay Area’s major infrastructure projects and competition for military spending in 
the region prior to World War II, historian Roger Lotchin has made a strong case for the notion 
that “the politics of urban rivalry were . . . pervasive, omnipresent, and absolutely crucial to the 
city’s [San Francisco] evolution.”  Lotchin argues that undertakings such as the Hetch Hetchy 
project and the Golden Gate Bridge were motivated in large part by San Francisco leaders’ sense 
of urban competition with the emerging metropolis to the south, Los Angeles.21  Geographically 
isolated on the tip of a peninsula, with most of its land developed, slated for development  or 
devoted to parks, San Francisco had little room to grow by the late 1920s.  Urban competition 
doubtlessly functioned as one motivation to bridge the Golden Gate.  However, visions of 
economic growth proved equally if not more important in fuelling San Francisco business 
leaders’ and public officials’ desire for physical growth and for a Golden Gate bridge to facilitate 
such growth.  A span across the Golden Gate promised to stimulate residential development and 
tourism in Marin, other North Bay counties, and counties situated nearer to California’s northern 
border. 

The desire to bridge the Golden Gate proved strong not only among many San Franciscans, but 
also among many business leaders from the smaller cities and towns in the North Bay counties.  
Their efforts, along with the support of taxpayers living further north, were essential to the 
successful development of the Golden Gate Bridge.  Doyle Drive would come to reflect the 
North Bay’s importance to the entire endeavor.  As an approach road built on the San Francisco 
side of the bridge, Doyle Drive was named not in honor of a San Franciscan, but rather, a North 
Bay banker, business leader, and prominent bridge promoter from Santa Rosa named Frank 
Pierce Doyle. 

From the time engineer Joseph B. Strauss began promoting his plan to bridge the Golden Gate in 
1920, roughly thirteen years would pass before construction commenced, and seventeen years 
would pass before the completed Golden Gate Bridge first carried traffic in 1937.  The long 
effort to promote and finance the Golden Gate Bridge, and to gain voter approval for the agency 
that would manage its construction, would have important implications for the planning and 
construction of the Doyle Drive and Veterans Boulevard (Park Presidio) approach roads. 

3.1  From Idea, to Association, to Legislation 

Northern Californians explored the possibility of bridging the Golden Gate as early as the 1870s.  
In 1872, railroad magnate Charles Crocker had his Central Pacific Railroad engineers draw maps 
and compile cost estimates for a suspension span linking Marin and San Francisco.  When 
Central Pacific engineers turned to steam-powered ferries to deliver railroad cars across the East 
Bay’s Carquinez Strait, the company abandoned the bridge idea.  In 1916 James Wilkins, a 
journalist and Marin County resident who had earned an engineering degree from the University 
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of California at Berkeley, revived the idea.  Frustration with both the lack of development in 
Marin County and the slow pace of transbay ferry traffic—at least compared to the quickening 
pace of automobile travel—prompted Wilkins to use his job as a San Francisco Bulletin reporter 
to promote the bridge idea.  In 1919, Wilkins joined with San Rafael Independent publisher 
Michael F. Cochrane and William Kent, Marin County’s largest landholder, to form the Marin 
Committee on the Golden Gate Bridge.22 

Perhaps the most significant outcome of Wilkins’ bridge-promoting newspaper articles and the 
Marin Committee on the Golden Gate Bridge was that they captured the imagination of another 
Marin resident: San Francisco City Engineer Michael M. O’Shaughnessy.  When O’Shaughnessy 
began soliciting respected fellow engineers’ opinions on the feasibility and potential price of 
bridging the Golden Gate, he received estimates as high as $100 million.  Bridge engineer Joseph 
B. Strauss, who had collaborated with O’Shaughnessy’s Department of Public Works on the 
design and construction of San Francisco’s 4th Street Bridge, submitted a figure of $17 million, 
by far the lowest estimate.23  A builder of modest, functional bridges, Strauss was an intensively 
willful man with a visionary streak. Chosen as the poet of his graduating class at the University 
of Cincinnati in 1892, Strauss reportedly took the opportunity of the commencement ceremony 
to read a senior thesis proposing to bridge the Bering Strait.  Strauss was convinced that the 
length and high winds of the Golden Gate made a suspension bridge technologically impossible.  
Instead, he designed a “symmetrical cantilever suspension” bridge, a hybrid of the cantilever 
bridge and the suspension bridge.  Although the span imagined by Strauss was aesthetically 
unappealing, early bridge advocates considered his plan sufficient to serve the purpose of 
promoting the idea of a bridge across the Golden Gate.24 

The organized public campaign to span the Golden Gate took shape in the early 1920s.  San 
Francisco’s core group of early bridge backers consisted of Strauss, O’Shaughnessy, Edward 
Rainey (secretary to San Francisco Mayor James Rolph), and San Francisco Supervisor Richard 
J. Welch, who would become a U.S. congressman and a critical political broker on behalf of the 
Golden Gate Bridge.  Their strategy initially focused on building support for a Golden Gate 
Bridge in the largely undeveloped rural counties north of San Francisco.  The North Bay 
Counties Association (NBCA) had already launched a campaign to improve roads in the region.  
Of particular importance to these North Bay boosters was the Redwood Highway (modern-day 
U.S. 101).  Formed out of the NBCA in the early 1920s, the Redwood Highway Association took 
over the task of promoting highway development in the North Bay counties.  In 1925, this 
organization renamed itself the Redwood Empire Association (REA).  For boosters and other 
North Bay citizens, the highway promised to increase tourism and economic development in the 
overwhelmingly rural North Bay region.  Although state engineers surveyed the entire Redwood 
Highway route from Sausalito in Marin County to Crescent City in remote Del Norte County in 
1917, the highway remained a challenging drive into the 1920s, and frequently became 
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impassible during the rainy winter months.  Even with a modernized Redwood Highway, 
however, northwestern California would remain relatively difficult to access from population 
centers in the Bay Area and Sacramento.  The prospect of a Golden Gate Bridge, which promised 
to necessitate improvement of the Redwood Highway and dramatically boost automobile traffic 
through the region, had strong appeal for business boosters and development-minded public 
officials in the North Bay and areas further north. 

In January 1923, Frank Doyle organized the momentous meeting held at Santa Rosa City Hall to 
marshal forces on behalf of making the bridge idea a reality.  In addition to his role as a business 
leader and a prominent Sonoma County citizen, Doyle was also a NBCA member and a founding 
member of the Redwood Highway Association that would later became the REA.  Doyle and 
these organizations would undertake crucial promotional efforts in the North Bay.  One-hundred 
and twenty-five people attended the Santa Rosa meeting, most of them business leaders and 
public officials from San Francisco and the North Bay counties.  The meeting gave birth to the 
Bridging the Gate Association.  Strauss served as the association’s official unpaid consulting 
engineer.25 

The most important early work of the Bridging the Gate Association consisted of promoting the 
bridge idea, laying the legal groundwork for the creation of a corporate-governmental agency to 
develop the bridge, and securing legislative approval for such an agency.  Figures such as Strauss 
and Doyle quickly assumed leading roles as bridge promoters on the public stage.  Other 
Bridging the Gate Association members such George Harlan and Frank Coombs did largely 
backstage work.  Coombs was a state assemblyman from Napa County.  Harlan was a Sausalito 
attorney who specialized in the organization of special districts.  Harlan and Coombs went to 
work laying the legal groundwork for the formation of a special district to finance, build, and 
manage the Golden Gate Bridge.26 

3.2  The Proposed Bridge District 

At that time, no major bridge had ever been financed and constructed by a special district.  The 
Bridging the Gate Association’s strategy, however, was less revolutionary than it was the 
product of evolving forms of local-regional government in both California and the United States 
at large.  Aided by courts and state legislatures, the rise of revenue bonds, and progressives who 
remained suspicious of purely private utilities, special districts offered communities or groups of 
communities a means of organizing agencies to undertake specific forms of infrastructure 
development.  Increasingly, such agencies also provided for municipalities and counties to 
overcome debt limitations prohibiting them from undertaking major infrastructure development. 

During the 1910s and 1920s, special districts appealed to businessmen who came to accept and 
encourage public infrastructure development, but who also came to view municipal ownership as 
an arrangement that invited waste and corruption.  Special districts attracted support from the 
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ranks of both established progressive reformers and business leaders who embraced these new 
forms of public enterprise as a means of realizing the principle of efficiency, one of the era’s 
rallying ideals and slogans.  Later, during the Great Depression of the 1930s, New Deal federal 
aid to local and regional infrastructure projects, particularly through the Public Works 
Administration, also encouraged the spread of special districts, which President Franklin Delano 
Roosevelt described as “municipal improvement authorities” or “non-profit benefit 
corporations.”27  Excluding school districts, by 1942 only Illinois had more special districts than 
California.  By 1950, California had 57 county governments, 304 city governments, and 4,437 
special districts.28 

The Bridging the Gate Association’s attorney, George Harlan, played a key role in the creation 
of northern California’s first special district, which was organized to develop water resources for 
domestic consumption.  Harlan laid the legal foundation for passage of California’s Municipal 
Water District Act (1911).  Similar to the manner in which the earlier Wright Act (1887) had 
sparked a proliferation of irrigation districts in California, the Municipal Water District Act 
enabled formation of the Marin Municipal Water District (MMWD), the first of many special 
water districts that would be formed in California.29  In contrast to the pure public-ownership 
strategy of water development pursued by the City of San Francisco, the MMWD constituted 
what several mid-century scholars described as a “quasi-municipal district.”  It provided a single 
service (water) to residents of a Marin County service area located on the periphery of a major 
urban area (San Francisco and the East Bay).  Unlike city and county governments, MMWD was 
governed by a board consisting of locally elected directors and directors appointed by county 
supervisors.  The MMWD proved widely popular with Marin voters, who had passed several 
major bond measures to fund MMWD dam projects by 1923.30  By that time a collection of more 
urbanized East Bay communities (including Oakland and Berkeley) had rejected proposals to 
join with San Francisco and receive Hetch Hetchy water.  Instead, these municipalities opted to 
form a special district.  After the California Legislature unanimously passed the Municipal 
Utility District Act in 1921, voters across the bay from San Francisco approved the East Bay 
Municipal Utility District (EBMUD) in 1923.  In contrast to the quasi-municipal district form of 
the MMWD, the EBMUD constituted a “metropolitan district:” an agency organized to provide 
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“Businessmen and the Regulation of Railroads and Public Utilities in California during the Progressive Era,” 
Business History Review, 44 (Autumn, 1970): 307–319; Paul W. Glad, “Progressives and the Business Culture of 
the 1920s,” Journal of American History, 53 (June, 1966): 75–81. 
28 Scott and Bollens, “Special Districts in California Local Government,” 233. 
29 Dyble, Paying the Toll, 21–22; Hundley, The Great Thirst, 100–103. 

30 Dyble, Paying the Toll, 21–22; Scott and Bollens, “Special Districts in California Local Government,” 239–240. 
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water service for a much larger urban population spread out across an area encompassing 
multiple municipal governments.31 

Working on behalf of the Bridging the Gate Association, attorney Harlan did the legal work and 
Assemblyman Coombs sponsored the legislation that resulted in passage of the California Bridge 
and Highway District Act in May 1923.  The act provided requisite state authorization for the 
Bridging the Gate Association to initiate a campaign to organize San Francisco and North Bay 
counties into a metropolitan special district.  The proposed district would assume a mix of 
corporate functions (limited oversight by participating county governments and the ability to 
charge for services in the form of tolls) and government functions (the ability to tax participating 
communities and carry bond debt to undertake infrastructure development on a non-profit basis).  
If approved by voters, the district would be the first of its kind organized to undertake 
construction of a major bridge.32 

During the early 1920s, bridge promoters confronted a regional political and financial climate 
that clearly favored the metropolitan special district over other possibilities.  It was extremely 
unlikely that a speculative, growth-oriented Golden Gate Bridge could be financed either by 
private investors or by existing city, county, or state governments.  Public infrastructure 
constructed or managed by the City of San Francisco had grown increasingly expensive.  
Between Hetch Hetchy and Muni, the rising cost of the city’s infrastructure projects prompted 
critics to jest that the “M. M.” in “M. M. O’Shaughnessy” stood for “more money.”  
O’Shaughnessy would increasingly clash with the San Francisco Board of Supervisors, feeding 
an eventually successful movement for a new charter that reorganized the City’s Department of 
Public Works in part to wrest control from the City Engineer’s Office.  The City would also 
compromise on the ideal of public ownership as it struggled to acquire all of San Francisco’s 
remaining private electric-railway lines (an ultimately failed effort) and found itself considering 
proposals to sell Hetch Hetchy hydroelectric power to private utilities in violation of the 1913 
Raker Act (which it eventually did).  Potential private investors were made wary by questions 
regarding the geology of the Golden Gate, and by the sheer magnitude of the proposed bridge 
project.  As for the State of California, the Bridging the Gate Association had good reason to 
suspect that the proposed span between urbanized Oakland and San Francisco would receive 
state funding before a proposed bridge across the Golden Gate.  In addition to attracting interest 
from private investors, the proposed San Francisco–Oakland Bay Bridge had the backing of 
Herbert Hoover, a Republican engineer from California who had already risen to national 
prominence as a federal administrator (Hoover would be elected U.S. President in 1928).33 

                                                 
31 Elkind, “Industry and Water Distribution in California: The East Bay Municipal Utility District,” 63–88; Scott and 
Bollens, “Special Districts in California Local Government,” 240–242; Righter, The Battle over Hetch Hetchy, 157–
159; Dyble, Paying the Toll, 22. 
32 Cassady, Spanning the Gate, 22; Van Der Zee, The Gate, 43, 45; Dyble, Paying the Toll, 23-24; Scott and 
Bollens, “Special Districts in California Local Government,” 233–235. 
33 Righter, The Battle over Hetch Hetchy, 136, 155, 159–160, 168–174; Hundley, The Great Thirst, 190–191; Issel 
and Cherny, San Francisco, 1865–1932, 180–185; Kevin Starr, Endangered Dreams: The Great Depression in 
California (New York: Oxford University Press, 1996), 326; Van Der Zee, The Gate, 54–55; JRP, San Francisco–
Oakland Bay Bridge HAER, 70–71. 
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A special district, however, could attract progressive officials and voters, single-minded bridge 
visionaries such as engineer Strauss, and growth-oriented business boosters such as the men who 
dominated the North Bay contingent of the Bridging the Gate Association.  The Bridging the 
Gate Association opted to pursue formation of an extensive metropolitan district along the lines 
of the EBMUD, a district that would encompass the City and County of San Francisco as well as 
portions of northern counties located as far north as the California-Oregon border.  Compared to 
the EBMUD, the district envisioned by the Bridging the Gate Association would emphasize the 
corporate features of a special district.  Limiting oversight by elected local governments, Harlan 
and Coombs’s legislation reflected the Bridging the Gate Association’s desire to avoid the kinds 
of controversies increasingly plaguing the City of San Francisco’s public works programs.  The 
district form pursued by the association also reflected a desire to maximize business-like 
efficiency and guard against waste and political corruption.  Compared to earlier water district 
enabling acts, Harlan’s legislation streamlined the process through which counties would join the 
proposed bridge district.  It provided for a managing board comprised of directors appointed by 
county boards of supervisors for four-year terms.  Appointees would not be subject to public 
recall.  The district would have the ability to acquire property, exercise eminent domain, issue 
bonds, accumulate debt, levy taxes, and charge tolls, but not to accumulate profit.  Any 
budgetary surpluses would be annually redistributed to participating counties.34 

3.3  The Political Struggle for the Bridge and the Bridge District 

The campaign on behalf of the proposed Golden Gate Bridge project and the proposed Golden 
Gate Bridge and Highway District (GGB&HD) generated a series of political, financial, and 
legal struggles between 1924 and 1932.  The story of the bridge promoters’ efforts to secure 
approval of the bridge, the district, and the bonds necessary to finance the project, as well as the 
process of constructing the Golden Gate Bridge itself, has been recounted from a variety of 
perspectives in several book-length studies.35  The remainder of this chapter will mainly make 

                                                 

34 Dyble, Paying the Toll, 22–23; Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 28–31.   
35 In The Golden Gate Bridge: Report of the Chief Engineer (1938), 31–47,  Strauss offered a somewhat cursory 
discussion of the years between 1924 to 1932.  Here Strauss presented the multiple interests that opposed the bridge 
as naysayers whose main arguments against the project were refuted by successful construction of the bridge within 
budget by May 1937.  Stephen Cassady’s Spanning the Gate: The Golden Gate Bridge (1986) and John Van Der 
Zee’s The Gate: The True Story of the Design and Construction of the Golden Gate Bridge (1986) offer even-
handed accounts of this history.  Both writers sympathize with the goal of constructing a Golden Gate Bridge and 
celebrate the final product.  Van Der Zee’s history is far more detailed, and goes further than any other work in 
characterizing the personalities and analyzing the motivations of the leading figures in this history.  Graphically rich 
and usefully focused on the architecture and engineering of the bridge (indeed, with more emphasis on the 
architecture of the bridge than other recent sources), is Donald MacDonald and Ira Nadel, Golden Gate Bridge: 
History and Design of an Icon (San Francisco: Chronicle Books, 2008).  Acknowledging that the Golden Gate 
Bridge represents a masterpiece of modern engineering and modernist architecture while questioning its value as a 
transportation resource devoted entirely to automobiles, Louise Nelson Dyble’s Paying the Toll: Local Power, 
Regional Politics, and the Golden Gate Bridge (2009) is a highly critical historical analysis of the GGB&HD.  Far 
more celebratory is the treatment of the planning and construction of the Golden Gate Bridge in Endangered 
Dreams: the Great Depression in California (1996), written by the prominent scholar of California history, Kevin 
Starr.  Starr has recently published a new book on the Golden Gate Bridge, Golden Gate: The Life and Times of 
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use of secondary-source accounts to offer an abbreviated discussion of these struggles, with 
emphasis on those events and controversies that shaped the planning and construction of the 
Doyle Drive and Veterans Boulevard (Park Presidio) approach roads to the Golden Gate Bridge. 

After the passage of California’s Bridge District Act in 1923, the Bridging the Gate 
Association’s first challenge was to secure approval of the project from the U.S. War 
Department.  The proposed bridge’s anchorage sites and approaches would be built on federal 
military lands: Fort Winfield Scott and the Presidio of San Francisco at the south, and Fort Baker 
at the north.  Responsible for defending and maintaining the San Francisco Bay, officials of the 
Ninth Army, the Navy, and the U.S. Army Corps of Engineers had already expressed concern 
that the proposed Golden Gate and San Francisco–Oakland Bay Bridges would impede 
navigation and be vulnerable to attack.  In May 1924 Strauss, O’Shaughnessy, and San Francisco 
Supervisors J. Emmet Hayden and Richard Welch petitioned the U.S. Army Corps of Engineers 
for a War Department permit to bridge the Golden Gate.36  Six months later, the War Department 
had still not issued a decision, forcing Strauss to revise his claim that the bridge could be built by 
1927.  In December 1924, however, after a protracted series of hearings, Secretary of War 
Dwight P. Davis announced conditional approval of the project.37 

The language of the provisional permit would have important implications for Strauss’s and 
other bridge promoters’ subsequent efforts to plan and build the bridge’s approach roads.  It is 
therefore worth quoting at length: 

The objections to the bridge from the military point of view can be eliminated if the City 
of San Francisco and the counties interested in its construction will bear all the expense 
connected with the moving, rebuilding and replacing of elements of the defensive and 
other military installations damaged by such construction; will bear the expense of 
construction and maintenance of approaches to the bridge; will give the United States 
complete control over the bridge in time of war; will permit Government traffic at all 
times free of charge; will make provision for wire and pipe lines on the bridge for War 
Department use free of charge; and will subject the construction of the bridge and its 
approaches, so far as such construction relates to the military defenses of the harbor and 
military reservations affected, to the direction of the Secretary of War or his authorized 
representative, the District Engineer, 1st San Francisco District. 

It is understood that you will proceed with your plans and will submit applications for the 
definite permits necessary before actual construction can commence.  These are: 

(1) Approval by the Chief of Engineers and the Secretary of War of detailed plans of the 
bridge; 

                                                                                                                                                             

America’s Greatest Bridge (2010), which was released after this portion of this HAER was drafted.  Starr’s book has 
not been consulted for this HAER.  It is left to the reader to determine the research value of these secondary sources.  
36 “Golden Gate Span Hearing is Set Today,” San Francisco Journal, May 16, 1924, Derleth WRCA, Folder 50-1, 
Box 8.  
37 Van Der Zee, The Gate, 55–56; Cassady, Spanning the Gate, 23; Dyble, Paying the Toll, 24.  
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(2) Permits from the Secretary of War for rights of way across the military reservations, 
Fort Baker on the north and the Presidio, San Francisco, on the south; 

(3) A permit for the temporary occupancy of certain areas on the two military posts 
necessary for construction activities. 

Davis and the War Department also specified that “all applications should be for a definite and 
settled project,” and that “the exact site of the bridge and location of approach roads must be 
determined after consultation with the Commanding General of the Ninth Corps Area before 
applications for the rights of way and the temporary use of land are submitted in order that the 
exact metes and bounds of territory required may be given.”38 

Upon receiving the War Department notification, Strauss and other Bridging the Gate 
Association members began an intense promotional campaign on behalf of the proposed bridge 
district in the northern counties.  For counties to join the proposed district, 10 percent of citizens 
who voted in the previous gubernatorial election would need to sign a petition, at which point 
their county boards of supervisors could vote to join or not.  In 1925, Mendocino, Marin, 
Sonoma, and Napa County supervisors voted to join.  When controversy erupted in San 
Francisco over proportional representation on the proposed district’s board of directors, the 
northern counties agreed to amend the Bridge District Act to give San Francisco—whose 
population exceeded the combined populations of the northern counties—half the seats on the 
district board.  On April 13, 1925, the San Francisco Board of Supervisors unanimously voted to 
join the bridge district.39 

Over the next six years, bridge promoters found themselves repeatedly mired in litigation and 
controversy as a variety of opposing commercial interests and local groups attempted to deny 
formation of the bridge district and kill the project.  Fearing the tax liability that came with 
bridge district membership, citizens in several northern counties convinced their supervisors not 
to join.  In December 1926 the California Supreme Court ordered Secretary of State Frank 
Jordan to certify a district comprised of San Francisco, Marin, Sonoma, Napa, Mendocino and 
Del Norte counties.  Under the terms of the Bridge District Act, property owners in these 
counties now had the right to file formal legal protests against their inclusion in the bridge 
district, which would be adjudicated by an appointed court.  Within six months, more than two 
thousand cases had been filed by protesters hailing almost entirely from Mendocino, Napa, and 
Sonoma counties. The Joint Council of Engineers also announced its opposition to the proposed 
bridge, and a variety of engineers attacked both Strauss’s design and the bridge project’s 
geological feasibility.  Cost estimates submitted by such engineer critics reached as high as $112 
million.  At the same time, Strauss’s own estimates began to rise, passing the $20 million mark 
and then inching toward $30 million by 1927.40  Timber interests directly opposed the Redwood 

                                                 

38 Dwight D. Davis to Chairman, Commercial Development and Trans-Bay Bridge Committee, and to Board of 
Supervisors of City and County of San Francisco, December 20, 1924, and  “Weeks O.K. on Gate Span Received; 
Plan Speeded,” San Francisco Chronicle, December 30, 1924, both from Derleth WRCA, Folder 50-1, Box 8. 
39 Cassady, Spanning Gate, 24–25; Van Der Zee, The Gate, 61–62; Dyble, Paying the Toll, 24, 26–27. 
40 Cassady, Spanning the Gate, 25–27; Van Der Zee, The Gate, 65–67; Dyble, Paying the Toll, 28. 
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Empire Association’s vision of moneyed tourists recreating in the forests of northern California.  
Controlled by the Southern Pacific Railroad, the Golden Gate Ferries, Ltd., which held a 
monopoly over ferry service between Marin and San Francisco, also opposed the bridge.  The 
ferry interests worked behind the scenes to support local bridge opposition in the counties while 
allying with the Sierra Club and other groups that sought to preserve the extant Golden Gate 
seascape and landscape.41 

On December 1, 1928, Judge C. J. Luttrell rejected the anti-bridge protests of property owners in 
San Francisco, Marin, and Sonoma counties while capitulating to resistance in other counties.  
Much of Napa County and large portions of Mendocino County that did not stand to benefit 
directly from development of the Redwood Highway were excluded from the District.  Other 
participants included the City and County of San Francisco—the only district county south of the 
San Francisco Bay—and Del Norte County, located in California’s northwest corner (Figure 4).  
Secretary of State Jordan issued articles of incorporation for the district on December 4, 1928. A 
subsequent legislative effort by the opposition to repeal the 1923 Bridge District Act failed.  The 
GGB&HD finally came into being in 1929.42 

Nevertheless, both the bridge and the GGB&HD continued to attract controversy, and opponents 
continued to challenge the legality of the District.  In July 1929, the California Supreme Court 
upheld the legality of the District but postponed final decision on its taxation powers.  In addition 
to opening the way for development of the San Francisco–Oakland Bay Bridge, passage of the 
California Toll Bridge Authority Act in 1929 made it the policy of the state to pursue eventual 
public ownership of all toll bridges directly connected to state highways, and eventually to 
eliminate all toll charges.  In an ironic twist, conservative business leaders and groups who 
increasingly questioned the financial soundness of the proposed bridge began to argue that it 
should be developed and run by the state.  Defiantly, the bridge’s core promoters insisted on 
local control of the bridge through the organizational instrument of the GGB&HD.  By 1930, 
San Francisco City Engineer O’Shaughnessy had become one of the most vocal opponents of the 
District and the bridge.  That year, when shipping interests protested the absence of well defined 
clearances in the extant bridge plans, the War Department demanded a new round of hearings.  
Although Major General Lytle Brown publicly declared his opposition to the bridge, in August 
he announced that the Army was bound by its earlier conditional approval to issue a permit for a 
220’-0” center-span clearance and 210’-0” side-span clearances.43 

Amid all the controversies and opposition efforts, several factors favored bridge promoters by 
late 1930.  The GGB&HD had formally incorporated.  It had begun to amass revenue through 
taxation of property within the District boundaries.  Having hired Strauss as its Chief Engineer, 
the GGB&HD had also assembled an impressive board of engineering consultants, which 
consisted of O. H. Amman, Leon Moisseiff, and University of California, Berkeley faculty 

                                                 

41 Cassady, Spanning the Gate, 33–34; Van Der Zee, The Gate, 63–66; Dyble, Paying the Toll,  27, 41. 
42 Cassady, Spanning the Gate, 26–27; Van Der Zee, The Gate, 72–73; Dyble, Paying the Toll, 28–29. 
43 Cassady, Spanning the Gate, 31–32; Van Der Zee, The Gate, 74–77, 80, 86–87, 96–97, 123–124; Dyble, Paying 
the Toll, 25, 34–36. 
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member Charles Derleth.  All of these men were highly respected engineers whose involvement 
in the project helped offset criticism of Strauss’s qualifications for a bridge undertaking of such 
difficulty and magnitude.  Additionally, Strauss had hired two extremely capable engineers onto 
his staff: Clifford E. Paine and Charles A. Ellis (John Van Der Zee’s The Gate [1986] credits 
Ellis with solving the critical engineering problems that ultimately made the Golden Gate Bridge 
possible).  By 1930, Strauss and the District had also released an engineering report that included 
a new, modern suspension-span bridge design with far greater aesthetic appeal than the Chief 
Engineer’s earlier cantilever-suspension hybrid.  The new template would be shaped into a 
modernist masterpiece by Bay Area architect Irving Morrow, who had also joined the project.  
Amid the national descent into economic depression between fall 1929 and late 1930, District 
taxpayers’ worries about a potential Golden Gate Bridge boondoggle were increasingly eclipsed 
by the promise of abundant construction jobs.  Still, fear of taxpayer revolt would force Strauss 
and the District to control costs rigorously.44 

The opposition was finally vanquished by the GGB&HD’s successful effort to issue revenue 
bonds during the early 1930s.  This effort also committed Strauss and the District to completing 
the Golden Gate Bridge and its approach routes at a cost of no more than $35 million.  In 
November 1930, the District electorate authorized the $35 million bond issue with a three-to-one 
vote in favor of Proposition 37.  The degree of voter support for the debt commitment was 
impressive given the state of the economy, especially in San Francisco, where the rising cost of 
the Hetch Hetchy project generated growing controversy.  In April 1931, the GGB&HD solicited 
construction bids which, on paper, would enable the District to issue contracts totaling 
$24,955,299.00, a public relations coup considering the $100 million estimates of naysayer 
engineers. The GGB&HD scored a major victory that promised to build public confidence in 
November 1932, when A. P. Giannini’s Bank of America Corporation agreed to purchase $6 
million in bonds to finance construction of the Golden Gate Bridge.  This came on the heels of a 
federal ruling that upheld the legality of the GGB&HD and its power to tax.  At the same time, 
public outrage over blockage of the Golden Gate Bridge project by Southern Pacific interests, 
with their long history of translating financial power into political influence, reached a tipping 
point.  By the time the ferry companies and Southern Pacific withdrew their opposition to the 
project, however, the GGB&HD faced a financial crisis.  The repeated delays and a worsening 
bond market forced the District to accept a higher interest rate from Bank of America for the $6 
million bond issue.45 

Construction of the Golden Gate Bridge finally began in January 1933.  A formal 
groundbreaking ceremony was held on the Presidio’s Crissy Field in February 1933.46  Although 
plans for the Golden Gate Bridge structure had been finalized by that point, plans for the San 
Francisco approach roads to the Golden Gate Bridge were still being negotiated. 

                                                 

44 Cassady, Spanning the Gate, 29–35; Van Der Zee, The Gate, 84–86, 89-128, 148–151; Dyble, Paying the Toll, 32, 
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John Van Der Zee has argued that after the modernist suspension-span design took shape under 
Ellis, Paine, and Morrow in 1930, the Golden Gate Bridge “sold itself.”47  The Golden Gate 
Bridge would become an indelible symbol of San Francisco, an icon of early twentieth-century 
engineering, and a modernist masterpiece of Art Deco and Streamline Moderne design.  
However, between the January 1933 start of construction and the opening day “Fiesta” in late 
May 1937, the Golden Gate Bridge was also the subject of controversy due to continuing attacks 
from engineers and tragic construction accidents.  The most deadly of these accidents took place 
on February 17, 1937, when an unmoored section of scaffolding fell from the bridge structure 
and through safety nets underneath, killing 10 workers.48 

 

 

                                                 

47 Van Der Zee, The Gate, 131. 
48 Cassady, Spanning the Gate, 109–110, Van Der Zee, The Gate, 277–281, Dyble, Paying the Toll, 61–62.   
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3.4  $35 Million Bargain, $35 Million Constraint: District Financing, the Great Depression, 
and the Bridge Approach Roads 

The San Francisco–Oakland Bay Bridge was backed by federal loans from the Hoover 
administration’s Reconstruction Finance Corporation, built by the State of California Department 
of Public Works, and completed in 1936 at a price of $77.2 million.  According to historian 
Kevin Starr, this “largest single bridge in human history” in 1936 was also the “world’s most 
expensive public work” to date.  Subsequent completion of the Golden Gate Bridge within the 
$35 million budget approved by District voters marked what Starr has described as “the public 
works bargain of a decade.”49 

Strauss’s and the GGB&HD’s commitment to completing the bridge project for $35 million, and 
the special metropolitan district they had created to realize that goal, would have critical 
implications for planning and construction of the bridge’s approach roads.  The special district 
mode of financing and constructing the Golden Gate Bridge put heavy pressure on the 
GGB&HD to deliver the bridge at or under $35 million.  Ostensibly, the District would bear 
financial responsibilities that also translated into administrative independence.  Doing so would 
allow the District to avoid the kinds of internal political struggles and financial controversies that 
had led the City of San Francisco to reorganize its public works administration by 1932.  In 
theory, the GGB&HD could pursue its goal independently, efficiently, and with singular 
purpose.  When it came to the bridge’s approach roads, however, Strauss and the GGB&HD 
would find that they could not operate independently.  Planning and building roads that would 
link the span to city streets and to state highways north and south of the Golden Gate would 
require that the GGB&HD negotiate, coordinate, and cooperate with the Ninth U.S. Army 
Engineers, the War Department, the City and County of San Francisco, Marin and other northern 
counties, the California Department of Public Works, and the State Highway Commission.  
Moreover, amid the worsening national economic depression, those governing bodies and 
agencies that committed to assisting in the development and construction of the approach roads 
and associated connecting routes would find themselves financially strapped and seeking federal 
New Deal assistance from the Public Works Administration (PWA) and the WPA.  Indeed, WPA 
assistance in particular would prove crucial to completing enough of the Golden Gate Bridge 
approach system to allow the bridge to function by May 1937.50  Ironically, the approach road 
system on the San Francisco side of the Gate would take longer to complete than the iconic 
Golden Gate Bridge.   

                                                 

49 Starr, Endangered Dreams, 327–28, 338.  
50 On federal New Deal relief and public works programs during the Great Depression, and their relation to local and 
state government, see Richard M. Flanagan, “Roosevelt, Mayors and the New Deal Regime: The Origins of 
Intergovernmental Lobbying and Administration,” Polity, 31 (Spring 1999): 415–450.  Also see Radford, “From 
Municipal Socialism to Public Authorities,” 884–887; Starr, Endangered Dreams, 176, 222, 318–319, 322–323.  
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4.  Planning the Golden Gate Bridge’s San Francisco Approaches, 1924–1937 

It appears that Strauss and the GGB&HD initially underestimated the number of challenges they 
would encounter in planning and building the San Francisco approaches to the Golden Gate 
Bridge.  The economic crisis of the Great Depression certainly exacerbated these challenges.  In 
addition to the GGB&HD, the long process of planning the Golden Gate Bridge’s approach 
roads involved stakeholders such as Presidio Army officials, the War Department, the City and 
County of San Francisco, the California Department of Public Works, the State Highway 
Commission, and the Redwood Empire Association (previously the RHA).  The process entailed 
protracted conflict and eventually generated notable public controversy.  At one point, due to 
approach road planning and construction that lagged behind progress on the Golden Gate Bridge 
itself, Bay Area citizens confronted the possibility that the bridge might be completed before 
automobile traffic could reach it from San Francisco.  Early on, Strauss ambitiously sought to 
create a grand boulevard through San Francisco’s Marina District that would lead to the bridge’s 
eastern San Francisco approach road (Doyle Drive).  However, practical constraints—the 
GGB&HD’s $35 million spending limit, and the City of San Francisco’s insistence that the 
eastern approach system be shaped on the basis of functional rather than aesthetic 
considerations—eventually forced Straus to accept more modest plans.  Planning for the 
proposed southerly Funston Avenue approach, later named Veterans Boulevard (Park Presidio), 
would prove to be an even more difficult and lengthy process.  

The process of planning and constructing the Golden Gate Bridge’s San Francisco approach 
roads also involved federal agencies created as part of the Roosevelt administration’s New Deal.  
The New Deal’s contribution to making the Golden Gate Bridge function, and realizing the goals 
of economic and geographic growth that motivated most of its promoters, had nothing to do with 
the engineering and architectural treatment of the sublime structure that spans the Golden Gate 
today.  Rather, the New Deal made possible the planning and construction of the bridge’s 
approach roads.   

4.1  The Presidio Road Network and the First Proposed San Francisco Approach Plan 

In 1924, within three months of the War Department’s conditional approval of the Golden Gate 
Bridge, Strauss and San Francisco City Engineer O’Shaughnessy devised a preliminary plan for 
the approach roads on the San Francisco side of the span.  The bridge’s San Francisco approach 
roads would have to be routed through the U.S. Army reservation containing the Presidio of San 
Francisco and Fort Winfield Scott, which occupied 2.5 square miles of hilly, forested, park-like 
landscape at the northwest corner of the San Francisco Peninsula.  The 1924 plan for the San 
Francisco approach roads sought to make use of multiple roads running from the Presidio’s 
southern and eastern borders to the bridge’s proposed southern anchorage site near Fort Point.  
Evidence indicates that historic patterns of mixed public and military use of the Presidio 
landscape likely suggested this plan to Strauss and O’Shaughnessy.  Its eventual rejection by the 
military made it one of several civilian planning proposals involving the Presidio that the 
military blocked between World War I and World War II, as Army officials gradually increased 
security and made efforts to control growing automobile traffic through the historically open 
reservation. 

During the post–Civil War decades of the nineteenth century, military officials had successfully 
fended off campaigns for private development of Presidio lands in part by undertaking 
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landscaping projects, granting civilian access, and promoting leisure activities that established a 
tradition of mixed military and public use of Presidio lands.  On the once bare hills of the 
Presidio, Army tree planting efforts created an increasingly forested environment that served to 
demarcate the military reservation from the surrounding city and enhance its park-like 
atmosphere.  During the late nineteenth century, as a growing number of American men and 
women embraced outdoor leisure in nature, parks, or pastoral settings as a revitalizing antidote to 
the stresses of urbanization and labor performed primarily in homes, factories, and offices, San 
Franciscans made increasing use of the Presidio grounds for hiking, picnicking, and bicycling.51  
Military exercises and sport tournaments, including football and baseball games predating the 
rise of professional sports, attracted thousands of civilian spectators to the Presidio grounds.  A 
civilian-run golf course established in 1905 in the southern Presidio sometimes served as the site 
of military drills.52  The children of military officials and civilians used much of the military 
reservation for play.  Writing in 1917 in the San Francisco Chronicle, one longtime resident 
recalled boisterous groups of young boys playing “Buffalo Bill” in the vicinity of present-day 
Doyle Drive, chasing one another “along the road past the barracks and over the swamps leading 
to Fort Point.”53  With post-1900 development of the automobile, early leisure motorists made 
regular use of Presidio roads for scenic pleasure driving, and commercial automobile promoters 
held hill-climbing contests on Presidio grounds.54 

Although the War Department initially resisted plans to hold the 1915 Panama-Pacific 
International Exposition on Presidio property, military officials eventually capitulated and leased 
the City 114 acres at the reservation’s northeastern shore.  Consisting largely of tidal wetlands 
that required extensive fill, the site was situated north of the coastal bluff that runs east-west 
through the northern Presidio (Figure 5).  Major portions of the Doyle Drive approach would 
subsequently be constructed on the southerly edge of the marshlands.  By the outbreak of World 
War I in Europe, the Army had constructed (moving east to west) Letterman Hospital, the Main 
Post and Parade Grounds, the San Francisco National Cemetery, and the harbor defense 

                                                 

51 Jones & Stokes and Albion Environmental, Inc., Archaeological Survey Report/Historical Study Report, prepared 
for Parsons Brinckeroff and San Francisco County Transportation Authority, August 29, 2002: 36–38; Benton, The 
Presidio, 28–35; Thompson, Defender of the Gate.  The Presidio of San Francisco: A History from 1846 to 1995, 
Vol. I (San Francisco: Golden Gate National Recreation Area, California, National Park Service, 1997), 142–148, 
221–250, 434–435; Charles S. Greene, “The Parks of San Francisco,” Overland Monthly and Out West Magazine, 
17 (March 1891): 3.  The theme of outdoor leisure in nature, parks, and pastoral settings serving therapeutic 
antidotes to the problems of industrialization and urbanization is examined in Anthony Rotundo, American 
Manhood: Transformations in Masculinity from the Revolution to the Modern Era (New York: Basic Books, 1993), 
167–274; and Peter J. Schmitt, Back to Nature: the Arcadian Myth in Urban America (Baltimore: Johns Hopkins 
University Press, 1969, 1990).   
52 Thompson, Defender of the Gate, Vol. I, 303–37, 434; “Soldiers Turn to Field Sports,” San Francisco Chronicle, 
August 13, 1896: 16; “Society Visits the Army Tournament, “San Francisco Chronicle, April 21, 1897: 8. 
53 Thompson, Defender of the Gate, Vol. I, 268; Walter J. Thompson, “The Beckoning Hand of Adventure,” San 
Francisco Chronicle, February 4, 1917: 26.  
54 Benton, The Presidio, 45-46, Oxoniensis, “Winter Motoring in California,” 15; W. H. B. Fowler, “Hill Climb in 
the Presidio,” San Francisco Chronicle, February 10, 1908: 9; W.H.B. Fowler, “Roads of Presidio Attractive to 
Motorists,” San Francisco Chronicle, June 13, 1910: 9. 
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emplacements of Batteries Blaney, Slaughter, Sherwood, and Baldwin on the higher coastal 
terrace south of the bluff line.  Interrupted by a modest valley and drainage known as Cavalry 
Hollow—named for the Cavalry Stables built there in the early 1910s—the bluff line rose again 
and ran northwest toward the old fort at Fort Point.  On the plateau ground at the reservation’s 
northwestern corner (west of Cavalry Hollow), the Army had developed Batteries Wagner, 
Lancaster, and East, and had begun to develop Fort Winfield Scott and its numerous buildings 
designed in the Spanish Revival architectural style (Figure 6).  Down on the in-filled coastal flats 
north of the bluff line, where much of the 1915 Panama-Pacific International Exposition took 
place, the Exposition Company erected (moving east to west), the Place of Fine Arts, portions of 
the state and international pavilions, a stadium, and a race track (Figure 5).55 

The success of the Panama-Pacific International Exposition whetted many San Franciscans’ 
appetite for greater civilian use and development of Presidio lands.  Ensuing efforts on behalf of 
such development, however, were stymied by wartime needs, the challenge of managing 
increased automobile traffic, and military authorities’ insistence that Army priorities dictate the 
terms and limits of civilian activity on the Presidio.  Led in part by M. H. De Young, publisher of 
the San Francisco Chronicle, a strong movement to preserve much of the Panama-Pacific 
International Exposition grounds took shape in 1915.  De Young envisioned a boulevard 
extending west along Bay Street that would incorporate the Palace of Fine Arts and other 
exposition buildings.  The drive would connect to an expanded and improved Lincoln Boulevard 
running through Fort Winfield Scott and overlooking Baker Beach, where the road turned south 
and linked with the El Camino Del Mar.  Completed in 1915 for the Panama-Pacific 
International Exposition, El Camino Del Mar provided a scenic route connecting the Great 
Highway along Ocean Beach, the Cliff House (a popular leisure resort), Point Lobos, and 
Lincoln Park to Lincoln Boulevard through the Presidio and on to the Panama-Pacific 
International Exposition grounds.   

While Army officials cooperated with development of El Camino Del Mar and eventually 
allowed the City of San Francisco to take over the Palace of Fine Arts, the War Department 
dashed hopes for a scenic boulevard extending through the northern Presidio flats by declaring 
that the exposition grounds would be developed for military purposes.  During World War I, the 
Army constructed numerous temporary buildings on the site, which became known as the North 
Cantonment. 

                                                 

55 On the development of the northern Presidio in general, and the ways the Panama-Pacific International Exposition 
shaped the northern Presidio landscape, see Jones & Stokes and Albion Environmental, Inc.,  Archaeological Survey 
Report/Historical Study Report, 39–40, 91–109; Thompson, Defender of the Gate, Vol. I, esp. Chapters 3, 6, 9–12; 
Erwin N. Thompson, Defender of the Gate. The Presidio of San Francisco: A History from 1846 to 1995, Vol. II 
(San Francisco: Golden Gate National Recreation Area, California, National Park Service, 1997), Chapter 15 (esp. 
518–526), Chapters 16–17; Benton, The Presidio, 42–45; Erwin N. Thompson and Sally B. Woodbridge, Special 
History Study.  Presidio of San Francisco: An Outline of its Evolution as a U.S. Army Post, 1847–1990 (Denver 
Service Center, National Park Service, August, 1992), Chapters 1–5, see 97–98 on the Panama-Pacific International 
Exhibition.  In addition to several of the above-mentioned sources, the development of the coastal-defense artillery 
batteries at the Presidio is discussed in Erwin N. Thompson, Historic Resource Study, Seacoast Fortifications, San 
Francisco Harbor, Golden Gate National Recreation Area, California (Denver Service Center Historic Preservation 
Team, National Park Service, United States Department of the Interior, July1979). 
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Army officials rejected this proposal.  They also issued a number of subsequent stipulations 
regarding planning and construction of the Golden Gate Bridge approach routes through the 
Presidio that appear to have stemmed from negative Army reactions to the 1924 Strauss-
O’Shaughnessy approach plan.  “Mr. O’Shaughnessy and myself,” explained Strauss in 1932, 
had “contemplated the use of the Presidio network of roads and provided for outlets to Funston 
Avenue and all the southerly gates and also the Lombard Street gate and the Marina gate.  When 
the matter finally reached the stage where the road applications were heard, the use of the 
Presidio network was denied.  And the permissible routes were finally narrowed down to the one 
to Funston Avenue and the one to the Marina gate.”56 

Given the recent road development on the reservation and growing automobile traffic in the 
surrounding city, Army officials probably looked upon the 1924 Strauss-O’Shaughnessy 
approach plans as a recipe for traffic jams that would inevitably interfere with military 
operations.  According to Strauss, “after many surveys and many conferences” the right-of-way 
grant that the Army issued in 1930 “was surrounded by strict limitations such as the installation 
of grade separations at all Presidio road crossings, the fencing in of our roads for the entire 
length, and replacement of all military works at the expense of the District.”57  Army officials 
refused to let bridge traffic circulate through the extant network of Presidio roads.  These 
stipulations led Strauss, his engineering team, and the GGB&HD to design approach roads 
through the Presidio that would include extensive viaduct segments built to segregate all Golden 
Gate Bridge traffic from the Presidio road network.   

 

                                                 

56 Strauss, Report to GGB&HD Board of Directors, Special Report on Marina Approach Road, December 16, 1932: 
1, Derleth WRCA, Folder 32, Box 4. 
57 Strauss, Special Report on Marina Approach Road, December 16, 1932: 1. 
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4.2  The Dual San Francisco Approach Plan and Alterations to the Proposed Eastern 
Approach Road, 1930–1932 

Chief Engineer Strauss devoted much of his activity throughout 1930 to a major report on the 
Golden Gate Bridge that would publicize the new modernistic bridge design and the new 
proposed approach routes prior to public vote on the $35 million bond issue.  Strauss and the 
GGB&HD had readied plans for the northern and southern approach routes by mid April 1930.58  
On July 24, 1930, the State Highway Commission officially resolved that upon approval of the 
bonds and confirmation that the bridge would be built, construction of a northern and southern 
approach “should be financed by the State to the extent of its ability on alignments and grades as 
preliminarily approved by the Commission, and that such construction of said approaches should 
proceed so that said approaches will be completed at the time said bridge is completed.”  The 
state would undertake “the south approach from the south line of the Presidio in the City and 
County of San Francisco through the Presidio to said bridge and the north approach from a point 
near Waldo Pass on State Highway Route No. 1 to said bridge.” 59  Over the next few years, 
these two proposed roads would become known popularly as the Waldo approach (northern) and 
the Funston Avenue approach (southern). 

While the War Department demanded a new round of hearings on the proposed Golden Gate 
Bridge, Strauss’s Report of the Chief Engineer: Golden Gate Bridge at San Francisco, along 
with press coverage of the bridge’s new modernistic design, helped build public support in 
advance of the November bond vote.60  The Report itself offers the most detailed description of 
Strauss’s and the GGB&HD’s approach plans in 1930.  Here Strauss explained that two 
approaches would carry traffic on the bridge’s north side: one to be built by the District from the 
bridge to Sausalito, at a distance of approximately 1.3 miles (the Sausalito lateral); and the 
Waldo approach to be developed through Waldo Pass by the California State Highway 
commission (engineers would eventually opt to build a tunnel at Waldo Pass, and the project 
would be completed by the State Department of Public Works).61  Discussing the San Francisco 
approaches in the 1930 Report, Strauss explained that a single 80’-0”-wide roadway would 
extend from the proposed toll plaza approximately 2000’ southeast to a “Y.”  There the approach 
would divide into “a 40’-0” [wide] road southward to Funston Boulevard [sic], and a 40”-0” 

                                                 

58 “San Francisco Bureau of Government Research, The Proposed Golden Gate Bridge,”The City, 8 (January 25, 
1928): 18.  Also see from Derleth WRCA, Folder 50-1, Box 8, “Work on Gate Span to Begin Late in 1930,” San 
Francisco News, February 13, 1930; Strauss, Report of the Chief Engineer for Period February 19, 1930 to March 
12, 1930: 2; “Bridge Board O.K.s Plans for Approaches,” San Francisco Chronicle, April 10, 1930. 
59 Resolution of the State Highway Commission, July 24, 1930, SF Bridges—G.G. Bridge—Dedication and 
Resolution (1930), SFPL History Center Vertical Files. 
60 “Gate Bridge Construction to be Rushed,” San Francisco News, November 15, 1930, Derleth WRCA, Folder 50-
3, Box 8; “Action Spurs Campaign for Bonds,” San Francisco Chronicle, October 29, 1930, Derleth WRCA, Folder 
50-2, Box 8. 
61 Strauss, Report of the Chief Engineer, 1930, 36; Strauss, Report of the Chief Engineer, 1938, 48–49. 
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[wide] lateral road turning east to the marina.”62  After noting that the Funston approach road 
would be developed by the State Highway Commission, Strauss wrote: 

The roads through the Presidio are to be separate and distinct from the Presidio network 
of roads, except where the main approach road joins the network close to the Funston 
Avenue gate.  At this point the two roads are to unite so that military traffic may have 
convenient access to the bridge, the present Funston Avenue road in the Presidio to be 
widened and straightened for that purpose. 

The main south approach to the bridge is proposed to be at Funston Avenue, but access is 
also proposed over the Presidio network through the Arguello Boulevard gate.  From 
Funston Avenue the main road would continue over city streets through Golden Gate 
Park, connecting south of the park with Nineteenth Avenue, now being extended to 
connect with Junipera [sic] Serra Boulevard, thence to a connection with Route 101 of 
the California State Highway System to El Camino Real via Colma and ultimately to Los 
Angeles and Mexico, thus constituting a continuation of the Route 101 on the Redwood 
Highway on a direct north and south line across the bridge.  The Funston approach also 
connects via Lincoln Way [now Lincoln Boulevard], with both Sunset Boulevard and 
with the Esplanade, and through the latter with the Skyline Boulevard. 

The Marina lateral continues east from the Y to the Marina, leaving the Presidio at 
Tompkins Street [later Marina Boulevard] and continuing to Bay Street, past Fort Mason, 
thence connecting through Columbus Avenue, with Montgomery Street at Washington, to 
the lower central business and financial district of the city, also with Van Ness Avenue 
and the upper central business district.63 

Strauss explained that the Funston Avenue approach would mainly “carry pleasure traffic” 
moving through San Francisco on route to and from the Redwood Highway.  Extending to the 
Marina district, “the Marina Lateral” would accommodate bridge traffic traveling to and from the 
city’s downtown business district and more densely populated eastern, northern, and central 
neighborhoods.  Carrying “commuter, bus, truck and commercial traffic, as well as pleasure 
traffic,” the Marina Lateral would become known as the eastern approach during its construction, 
and later be named Doyle Drive.64 

Parts of Strauss’s description reflected important military stipulations regarding the approach 
roads.  As the Chief Engineer put it, planning the San Francisco approaches through the Presidio 
posed “special difficulty because of the batteries, magazines and other defensive works existing 
there.”  Strauss acknowledged additional restrictions: 

They [the approach roads] will have easy grades and curves and few and shallow cuts.  
They will clear all Presidio structures and not interfere with the Presidio maneuvering 
grounds or the Presidio golf course.  The Presidio roads are crossed by either overpasses 
or underpasses and, in addition, pedestrian underpasses are provided on the lower road 

                                                 

62 Strauss, Report of the Chief Engineer, 1930, 36–37. 
63 Strauss, Report of the Chief Engineer, 1930, 37–38. 
64 Strauss, Report of the Chief Engineer, 1930, 39. 
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section of the north and south road near the Funston Avenue gate, thus protecting the 
pedestrian traffic in the Presidio.65 

Strauss declared that the approach roads would have “no tunnels and no fog belts to negotiate, no 
steep grades and no sharp curves.”  He also noted that “maximum grade has been kept to six 
percent—the State allowance.”66  Linking the approach plans to the Golden Gate Bridge’s 
promise of increased tourism, Strauss also highlighted the scenic qualities of these proposed 
bridge roads through the Presidio: 

The view, as one approaches the bridge, on each side will take in the bay, the ocean, the 
mountains and the great cities at their feet.  It will be a view without parallel anywhere 
and interest of the sightseer will be heightened by the drive through one of the finest 
military posts in the United States, within sight of the great coast defense guns located 
there. 

The bridge closes the only remaining gap in the Redwood Highway. . . . When once 
constructed it will be indispensable, and Californians will wonder how they were able to 
get along without it, just as we wonder how we would get along without the telephones 
and other modern necessities.67 

In order to build the approach roads, the GGB&HD would have to abide by a number of 
additional War Department stipulations.  The Army’s October 27, 1930 permit to the District for 
the eastern approach right-of-way stated that any construction activity that stood to “affect or 
impair” Presidio property would make it incumbent on the GGB&HD, “without expense to the 
War Department, [to] make any change or changes in the topography of the land, and any 
alteration, relocation or reconstruction of military or other installations, buildings, or facilities of 
whatever kind, which the Secretary of War or his authorized representative shall require for the 
purpose of adapting the lands and facilities so affected.”68 In addition to reserving the right to 
take over the bridge and approaches in the event that War Department officials deemed it a 
military necessity to do so, the permit specified that all “military personnel,  their dependents, 
and all civilians under proper military authority shall have use of the bridge and roads free of 
charge.” The right of way would be subjected to repeated changes and amendments over the 
course of the decade, requiring approval by the War Department, the State Legislature and the 
State Highway Commission each time.  But the Army’s stipulations and conditions would 
remain part of the permit language.69 

Although the 1930 approach road plans (especially plans for the southerly Funston Avenue 
approach road) would undergo subsequent alteration, it appears that the general alignment of 

                                                 

65 Strauss, Report of the Chief Engineer, 1930, 39–40. 
66 Strauss, Report of the Chief Engineer, 1930, 41. 
67 Strauss, Report of the Chief Engineer, 1930, 41. 
68 F. H. Payne, U.S. War Department, Judge Advocate General’s Office, Washing D.C., Permit to GGB&HD with 
Provisions, October 27, 1930: 2, Derleth WRCA, Folder 42, Box 5. 
69 Payne, Permit to GGB&HD, October 27, 1930, 3. 
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present-day Doyle Drive was established in 1930.  The eastern approach would extend east from 
the toll plaza area to be built atop the bluff at the northwest corner of Fort Winfield Scott.  From 
there, the approach would cross Cavalry Hollow between the Cavalry Stables to the south and 
several buildings associated with Crissy Field (including Stilwell Hall) to the north.  On the east 
side of Cavalry Hollow, the planned road would again encounter the coastal bluff.  The road 
would run between Batteries Baldwin, Sherwood, Slaughter, and Blaney to the north, and 
Lincoln Boulevard and the San Francisco National Cemetery to the south.  North of the Main 
Post, the alignment would veer slightly north toward Marina Boulevard, just north of the Palace 
of Fine Arts.  Here the road would pass through the historic Quartermaster area and the North 
Cantonment.  By December 1930, negotiations involving Strauss, the GGB&HD, and Presidio 
officials had produced a slightly revised road plan that shifted the easternmost portion of the 
approach alignment slightly to the south, from a line roughly parallel to Mason Street at the 
northern edge of several North Cantonment warehouses to a line running just south of those 
buildings.70 

By the end of 1930, Strauss and his engineering team had also settled on basic designs of the 
eastern approach’s most prominent structural features.  To avoid both major grade fluctuations 
per State Highway Commission standards and at-grade crossings with Presidio roads, two 
viaducts would carry the roadway.  One would cross Cavalry Hollow and one would elevate the 
roadway east of Battery Bluff through the Crissy Field, Quartermaster Reach, and North 
Cantonment portions of the flats, which were then occupied by a target range, Army motor pool 
facilities, and numerous warehouses.  The two viaducts would separate bridge traffic from extant 
Presidio roads and minimize interference with extant Army buildings.  The westerly, more 
elevated viaduct across Cavalry Hollow would become known as the High Viaduct (or Presidio 
Viaduct).  The second, easterly viaduct would become known as the Low Viaduct (or Marina 
Viaduct).  It would extend from the bluff line east of Battery Blaney to the flats in the vicinity of 
the North Cantonment and the Palace of Fine Arts.  In January 1931, Strauss informed the 
GGB&HD Board of Consulting Engineers that the High Viaduct would consist of “a series of 
plate girders on concrete piers,” while the Low Viaduct would be “developed on the basis of a 
concrete post structure.”  By this time, the GGB&HD had also secured a revised right-of-way 
permit allowing the road to be widened from 40’-0” to 60’-0”.71 

The process of advertising for bids, vetting bids, and awarding contracts for the eastern approach 
road and other components of the Golden Gate Bridge turned out to be a protracted one.  
Strauss’s engineering team had organized the eastern approach work under Contract 5 of the 
larger Golden Gate Bridge project.  Contract 5 would include: grading and paving of the toll 
plaza and three sections of roadway; the concrete Low Viaduct (including pilings); the piers, 

                                                 

70 GGB&HD, Golden Gate Bridge Approaches, Road Map to Accompany Amended Application, August 4, 1930. 
Golden Gate NRA Park Archives, Presidio Real Estate Records, GOGA 35159; GGB&HD, Golden Gate Bridge 
Approaches, Road Map to Accompany Amended Application, December 18, 1930, Golden Gate NRA Park 
Archives, Presidio Real Estate Records, GOGA 35159.  
71 Minutes of the Meeting of the Golden Gate Bridge Engineering Board at San Francisco, January 19–22, 1931, 2, 
Derleth WRCA, Folder 3, Box 1; Strauss to Leon S. Moissseiff, O.H. Amman, and Charles Derleth, December 30, 
1930, Derleth WRCA, Folder 50-3, Box 8.   
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abutments, and concrete approach spans of the High Viaduct; a Lincoln Boulevard 
Undercrossing southeast of the toll plaza; roadway and sidewalk paving on the High Viaduct; the 
High Viaduct steel; fencing and concrete barriers; and replacement or improvement of military 
buildings and facilities adversely affected by the road’s construction.  Electrical work, including 
lighting, for the entire Golden Gate Bridge project was advertised as Contract 8.  Bids were 
opened on June 18, 1931.  Barrett & Hilp submitted the lowest bid for the eastern approach: 
$966,180.00.  Within a month, however, the GGB&HD Directorate opted to reject the low bid 
for Contract 5 and bet that the depressed economy would continue to push down construction 
materials prices.  Director Warren Shannon protested the decision, calling it “bad business to 
gamble on the market.”  It appears, however, that a majority of board members considered the 
risk acceptable, and determined that Contract 5 involved numerous variables (from the price of 
construction materials to the number of buildings the Army would want built or rebuilt) making 
it impossible to estimate costs with any precision.  Eventually, however, the GGB&HD allowed 
all but one of the 1931 bids to lapse: McClintic-Marshall’s bid for the bridge’s steel deck 
structure.72 

After wining voter approval of the $35 million in bonds and winning the last court battles, the 
GGB&HD requested bids a second time in October 1932.  Although Bridge Builders, Inc. 
submitted the lowest sum for Contract 5 ($996,000.00), the District determined their bid to be 
conditional.  The District opted to award Contract 5 to the San Francisco firm of Eaton & Smith, 
the second lowest bidder ($997,892.00).  Bridge Builders, Inc. was awarded Contract 4 for 
construction of the bridge’s approach spans.73 

It appears that Strauss’s engineering team and the GGB&HD Board of Directors viewed Contract 5 as a provisional outline for construction of the eastern approach.  
In October 1932, the consulting engineers noted that it would be “necessary to make some changes in Contract 5, because of changes required by the Government in 
the alignment of the Presidio network of roads and for various other reasons.”74  Those other reasons included yet-to-be-specified demands for building relocation and 
other unspecified facilities reconstruction.  Although the basic alignment of the eastern approach from the west end of the High Viaduct to the east end of the Low 
Viaduct would not undergo major alteration, portions of the road further west and east would. 

In fact, by 1932, the entire alignment of the southerly Funston Avenue approach and its 
connection to the eastern approach road (Doyle Drive), as well as the eastern approach road’s 
connections to city streets, had yet to be firmly established.  Planning for the proposed Funston 
Avenue approach would gradually become increasingly controversial, and eventually result in a 
full-blown crisis. 

                                                 

72 Minutes of the Meeting of the Engineering Board at Chicago, Illinois, March 27, 1931, 2–3, Derleth WRCA, 
Folder 50-3, Box 8; Charles Derleth, Jr., Golden Gate Bridge, Comparison of Estimates, June 10, 1931, Derleth 
WRCA, Folder 41, Box 5; “Gate Bridge Cost Cut $2,000,000 at Bid Opening,” San Francisco Chronicle, June 18, 
1931, Derleth WRCA, Folder 50-3, Box 8; “Bankamerica Syndicate’s Bid for $6,000,000 Bridge Bonds Accepted,” 
San Francisco Chronicle, July 17, 1931, Derleth WRCA, Folder 50-3, Box 8; Van Der Zee, The Gate, 151–152.   
The GGB&HD also rejected bids for Contract 9 (toll houses and service buildings), Contract 10 (cement), and 
Contract 7 (paving of main, side, and approach spans).  See “Golden Gate Bridge Contracts,” Western Construction 
News, 6 (July 25, 1931): 389. 
73 “Satisfactory Bids Received on Golden Gate Bridge—$35,000,000 Project,” 15 (November 1, 1932): 7; 
“Contracts Awarded for Construction of Golden Gate Bridge,” Engineering News Record, 109 (November 10, 
1932): 572; “Engineering News: Bridges,” Pacific Constructor, 15 (November 15, 1932): 22. 
74 Report of the Board of Engineers to the GGB&HD on Award of Contracts, October 27, 1932: 3, Derleth WRCA, 
Folder 41, Box 5. 
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4.3  Planning the Funston Avenue Approach (later Veterans Boulevard [Park Presidio]), 
1932–1937 

Although the State Highway Commission had assumed responsibility for constructing San 
Francisco’s proposed southerly Funston Avenue approach, Strauss and GGB&HD staff played 
central roles in negotiations to establish the road’s alignment.  By December 1932, when the 
State of California applied for a War Department permit to survey for the proposed Funston 
Avenue approach, military officials had rejected both the Y interchange and the alignment 
proposed by Strauss in 1930.75  By August 1933, survey delays and alignment-related 
disagreements prompted the GGB&HD Board of Engineers to issue a statement “press[ing] upon 
the Board of Directors the urgency of taking all necessary steps” to assure “completion of the 
Waldo Point road on the North and the Funston Avenue Road on the South, simultaneously with 
the completion of the bridge.”76 

Delays in establishing the Funston Avenue approach alignment appear to have complicated the 
effort to plan the eastern approach.  In September 1933, recently hired GGB&HD General 
Manager James Reed reported in Western Machinery and Steel World that the eastern approach 
would carry six lanes of traffic, and that it would be comprised of two viaducts, “one of steel 95 
feet high and 1078 feet long and the other of concrete 2911 feet long.”77  Such pronouncements 
masked the reality of ongoing design and planning challenges involving both San Francisco 
approaches.  During that same month, the GGB&HD Board of Directors conditionally adopted a 
new set of eastern approach plans.  The Board specified that these plans would remain subject to 
revisions incorporating the yet-to-be-planned southerly Funston Avenue approach.  Strauss was 
eventually forced to redesign the westernmost portion of the eastern approach’s High Viaduct to 
provide provisional accommodation of a potential interchange at the site.  Planning delays on the 
eastern approach may have played a role in the GGB&HD Board of Directors’ decision to split 
Contract 5 into two parts, thereby allowing Eaton & Smith to begin work on the High Viaduct 
and Low Viaduct in early 1934 while postponing work on the toll plaza, another subject of 
ongoing negotiations and the site of one of the proposed approach interchanges.78 

The challenge of planning for the Funston Avenue approach road placed Reed, Strauss, and the 
GGB&HD in the difficult position of brokering an arrangement that would be acceptable to the 
District, Presidio officials, and the State Highway Commission.  In spring 1934, as the 
GGB&HD awaited the Army’s decision on its request for a larger toll plaza area, Army officials 

                                                 

75 Strauss, Special Report on Marina Approach Road, December 16, 1932: 1; GGB&HD, Exhibits from Report of 
Chief Engineer on Subject of Main Approach Roads, December 23, 1932, 3–4, Derleth WRCA, Folder 32, Box 4. 
76 Minutes of the Meeting of the Engineering Board of the GGB&HD, Meeting of August 9–12, 1933: 3, Derleth 
WRCA, Folder 3, Box 1. 
77 James Reed, “The Golden Gate Bridge at San Francisco,” Western Machinery and Steel World (September, 1933): 
259–260; Van Der Zee, The Gate, 172. 
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GGBH&TD). 



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 71) 

expressed what the San Francisco Chronicle characterized as “serious objections” to the most 
recently submitted plans for the Funston Avenue approach.79  Amid rising tension, Reed, Strauss, 
and the District opted to postpone reapplying for the Funston approach right-of-way permit until 
late March 1935. 

At that point, two southerly approach routes on the San Francisco side of the bridge had been 
considered.  The alignment Strauss described as the “no. 1 Funston route” would extend from an 
interchange at the High Viaduct in a southerly direction to the extant Funston Avenue road east 
of the U.S. Marine Hospital, at the Presidio’s southern border.  It appears that military officials 
resisted this proposed alignment in large part because it would cut through the Presidio golf 
course, where the Army occasionally held drill exercises.  Strauss described the alternate 
southerly approach alignment as the “no. 2 Funston route.”  This second proposed alignment 
would extend south from just southeast of the toll plaza site, along the ocean cliff between Fort 
Winfield Scott to the east and both Lincoln Boulevard and Baker Beach to the west.  This 
proposed road would descend from the high western Presidio ground supported by a viaduct over 
Lake Street and connect with Park Presidio Avenue adjacent to Funston Avenue.  Strauss, Reed, 
and the District found themselves caught between Presidio officials’ and the State Highway 
Commission’s conflicting desires.  When Presidio officials objected to an overhead crossing at 
the toll plaza to accommodate the no. 2 Funston route, Strauss designed an alternate traffic circle 
arrangement, which the State Highway Commission rejected.80  Planning appears to have 
remained at an impasse until it became clear that the no. 1 route was the only feasible alignment, 
and that developing this alignment would require a tunnel, in spite of Strauss’s earlier assurances 
to the contrary. 

The Funston impasse was one of several approach-related problems confronted by Strauss, the 
GGB&HD, and General Manager Reed from late 1934 through 1936, as work began on the High 
and Low Viaducts of the easterly approach.  By 1935, planning conflicts and financing problems 
had delayed development of the Funston approach and the Waldo approach north of the bridge, 
both of which the state had committed to building.  Of the two, the Waldo approach (the main 
northern route to and from the bridge in Marin County) began to take priority.  As early as 1934 
A. R. O’Brien, GGB&HD Director and Traffic Committee member, declared in a letter to 
California Department of Public Works Director Earl Lee Kelly that it “would be fatal to all 
concerned, if this $35 million investment were imperiled by failure of the constituted authorities 
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to provide the necessary funds to permit traffic to reach the bridge when once it is completed.”81  
At that time, Strauss, Reed, and the GGB&HD were conducting heated negotiations with the 
City of San Francisco and U.S. Army officials over the eastern approach road’s street linkages.  
Further complicating matters, District General Manager Reed had begun applying for New Deal 
loans and grants to fund approach road development.  To date, however, Reed had failed to 
secure any federal commitments of assistance, which forced the District to put $2 million worth 
of bonds on the market in 1934 to fund eastern approach construction and associated facilities 
replacement on the Presidio.82  In September 1935, as several GGB&HD Directors broke ranks 
and began publicly accusing Reed of ineptitude,83 the state announced a $1 million cut in 
appropriations intended for the Golden Gate Bridge’s northern approach and connecting 
highways.  Department of Public Works Director Kelly assured the District that the state would 
seek $1,700,000.00 in federal assistance to make up the shortfall, but this assurance failed to ease 
growing tensions between the GGB&HD and the state officials.  In fall 1935, State Highway 
Commissioner Timothy Reardon complicated matters by calling for the state to take over the 
Golden Gate Bridge project immediately.84 

It appears that by October 1935, however, the GGB&HD, Presidio officials, and the State 
Highway Commission had inched toward a tentative agreement to develop what Strauss had 
described as the “no. 1 Funston” approach route, which extended from the west end of the High 
Viaduct to Park Presidio Boulevard (adjacent to Funston Avenue) at the southern Presidio border 
east of the U.S. Marine Hospital.  When the Army demanded a 2,300’-0” tunnel under the 
Presidio golf course, however, the GGB&HD and the state both balked and called for a tunnel 
half that length or less.85 
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Wrangling over the length of the tunnel held up development of the Funston Avenue approach 
for nearly a year.  The military initiated this round of hard bargaining by insisting on a 2,300’-0” 
tunnel that would raise the cost of the Funston Avenue approach by $1,250,000.00, to an 
estimated total of $2,500,000.00.86  Assuming that the Funston Avenue approach might not be 
built by the time the Golden Gate Bridge was completed (and without notifying the GGB&HD) 
the City of San Francisco’s Assistant Engineer, Clyde Healy, met with Ninth Army General Paul 
B. Malone in early 1936 to negotiate a temporary approach road that would connect bridge-
traveling motorists to the major north-south traffic arteries of Highways 1 and 101 via Lincoln 
Boulevard, a widened 25th Avenue, and the City’s proposed 19th Avenue extension through 
Golden Gate Park.  At that point, the City was engaged in heated disputes with Reed, Strauss, 
and the GGB&HD over the eastern approach street linkages in the Marina District.  Under these 
circumstances it was inevitable that Healy’s initiative for a temporary approach route would 
sting Reed and other GGB&HD staff, concerned as they were about Malone’s demand that the 
question of temporary approach routes through the Presidio be tabled until the State Highway 
Commission agreed to the tunnel under the Presidio golf course.87 

Further complicating matters, San Francisco Parks Commissioner Herbert Fleishhacker began 
calling for an underground tunnel rather than an overhead route for the City’s planned 19th 
Avenue/Park Presidio Boulevard across Golden Gate Park, which would carry Funston approach 
traffic.  GGB&HD Director A. R. O’Brien likely spoke for other members of the Board when, in 
March 1936, he bitterly attacked Fleishhacker’s tunnel proposal as an “indefensible” plan 
intended solely to protect the “shallowest and unused section” of Golden Gate Park’s Stow 
Lake.88  At this time, San Francisco Chief Administrator Alfred Cleary announced the City’s 
intention to seek federal WPA aid to develop both the eastern approach street linkages (discussed 
in more detail later in this section) and the Funston Avenue approach, while demanding that the 
GGB&HD bear 20 percent of the cost for both endeavors.89  By March 1936, when the Park 
Commission reversed Fleishhacker’s plans and agreed to develop the overhead 19th Avenue 
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connection through Golden Gate Park, the Funston Avenue approach tunnel negotiations 
remained at a stalemate.90 

By April 1936 it was clear to Reed, Strauss, and the GGB&HD Board of Directors that the 
Funston Avenue approach could not be built in time for the opening of the Golden Gate Bridge, 
then scheduled for March 1937.  As the District’s lead approach-road negotiator at this time, 
Reed’s immediate goal became securing War Department approval to develop an interchange at 
the west end of the High Viaduct that would link the eastern approach and the Funston Avenue 
approach at some point in the future.  Such an agreement would enable the District to make 
temporary use of extant Presidio roads for a southerly approach route, if General Malone made 
good on his recent assurances that the War Department would accept a temporary arrangement 
once the permanent Funston Avenue approach had been planned.91  By July 1936, military 
officials had softened their position somewhat.  George B. Simonds, Malone’s replacement as 
Commander of the Ninth Army, accepted a 1,300-1,400’-0” tunnel under the Presidio golf course 
and a four-lane road alignment.  The road would extend from Park Presidio Boulevard at the 
military reservation’s southern boundary running north and slightly east, between the U. S. 
Marine Hospital to the west and Mountain Lake to the east.  The tunnel would run under the 
Presidio Golf Course.  The road would extend north from the tunnel’s northerly portal near 
Washington Boulevard to the proposed interchange at the west end of the eastern approach’s 
High Viaduct.  Presidio officials and the War Department stipulated that they would not issue a 
final decision on temporary routes until the State Department of Public Works surveyed the 
proposed Funston alignment.92 

Soon after the agreement, however, new conflicts emerged.  Richard Welch, a GGB&HD 
director and U.S. congressman, increasingly clashed with state officials over both the northern 
Waldo approach and Welch’s demand that the state acquire the Sears Point toll road, the main 
North Bay route carrying Sacramento Valley traffic from Napa to Marin County.  By this time, 
GGB&HD directors feared competition for toll-paying traffic from the San Francisco–Oakland 
Bay Bridge, then under construction by the State Department of Public Works.  Attacking 
through the press, Welch accused the state of stalling on acquisition of the Sears Point road after 
it had recently announced that it was considering immediate acquisition of the Carquinez 
Bridge—a move that would surely channel potential Golden Gate Bridge traffic to the San 
Francisco–Oakland Bay Bridge if the Sears Point route remained a toll road.93  At the same time, 
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Strauss, Reed, and the GGB&HD Board of Directors continued to struggle with the City of San 
Francisco over the eastern approach’s street connections, and with Presidio officials over their 
growing list of demands for military replacements and improvements.  The latest of these was 
the Army’s insistence that the District install electrical and water conduits from Fort Winfield 
Scott across the Golden Gate Bridge (then under construction) to Fort Baker (only the electrical 
conduit was finally laid).94  The conflict with the most immediate impact on the Funston Avenue 
approach, however, occurred between San Francisco and the state. 

Throughout the summer months of 1936, officials in the Department of Public Works and the 
Highway Commission refused to conduct the Funston Avenue approach survey requested by the 
Ninth Army Corps of Engineers until San Francisco officials agreed to share the cost of building 
the road and tunnel.  The state took the position that because San Francisco would receive a 
biennial sum of $5.8 million from the recently increased state gas-tax fund, it should contribute 
$1.6 million to the Funston Avenue approach project (approximately half the estimated cost of 
construction).  Chief Administrator Alfred Cleary and other San Francisco officials maintained 
that the state was attempting to shirk its longstanding commitment to financing and building the 
Funston Avenue approach.  In December 1936, as the standoff between San Francisco and the 
state continued, the GGB&HD was forced to announce that approach road problems made it 
necessary to delay the Golden Gate Bridge’s opening celebrations until late May 1937.95  In late 
December 1936, the San Francisco agreed to a compromise in which it would assume one third 
of the costs for construction of the Funston Avenue approach road.96 

Based on General Malone’s earlier assurances, this compromise should have prompted the 
military to accept a temporary approach arrangement.  In mid-January 1937, however, 
GGB&HD Director O’Brien publically described recent negotiations with military officials as a 
“waist-bowing” exercise, and declared that the effort to negotiate a temporary approach 
arrangement using Presidio roads amounted to “talking down a wishing well.”97  At the end of 
January, General Simonds confirmed O’Brien’s prediction by denying the District’s request for a 
temporary route across the Presidio. 
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By then, the approach planning problems had become a full-blown public crisis.  General 
Manager Reed bore the brunt of frustration and anger from the public, GGB&HD directors, and 
the press (especially the San Francisco News) over the failure to finalize plans for the Funston 
Avenue approach, the northern Waldo approach road, and the eastern approach street linkages in 
the Marina District.  Capturing the sense of frustration in late December 1936, GGB&HD 
Director Welch described the Golden Gate Bridge then taking shape at the mouth of the San 
Francisco Bay as a “beautiful structure” which “won’t pay its own way because of the lack of 
approaches.”98 

During the approach crisis of late 1936 and early 1937, it became clear that the Funston Avenue 
approach road would be built at some point in the future, along the alignment that would require 
a tunnel under the golf course.  But it also became clear that the Golden Gate Bridge would open 
without a southern artery connecting its traffic directly to northwestern San Francisco through 
the Presidio.  As early as 1935, a study contracted by the District predicted that only 19.9 percent 
of bridge traffic would travel on the Funston Avenue approach–19th Avenue trunk, while 80.1 
percent of traffic would utilize the eastern approach through the Presidio to the Marina District.99  
Clearly, the financial health of the District depended primarily on the easterly approach. 

All this time, San Francisco officials and the GGB&HD were also involved in a protracted 
struggle over the Marina District street connections of the eastern approach road that would 
become known as Doyle Drive.  The roots of that conflict reached back to the bitter split between 
GGB&HD Chief Engineer Joseph Strauss and San Francisco City Engineer Michael M. 
O’Shaughnessy, who, by the late 1920s, had become one of the leading opponents of Strauss’s 
proposed Golden Gate Bridge. 

4.4  Planning the Eastern Approach (later Doyle Drive) and its Street Connections, 1932–
1936 

The city street connections of the eastern San Francisco approach to the Golden Gate Bridge 
became a point of public controversy in 1932.  After accepting a slight change in the eastern 
approach alignment demanded by Presidio Army officials, Strauss arranged for the road and 
street connection plans to be sent to San Francisco engineers for approval in June 1931.  
Although Assistant City Engineer Healy acknowledged receipt of the plans, by summer 1932, 
when Strauss submitted a request for use of a small city-owned parcel at the proposed Marina 
Boulevard street connection, he had yet to receive a substantive response to the approach plans 
despite numerous requests for meetings with San Francisco engineers.  Later, well after 
O’Shaughnessy was ousted as City Engineer, and after the Marina Boulevard approach 
connection became a public controversy, Strauss would go on record blaming O’Shaughnessy.  
“No blame is attachable to the present City Administration,” wrote Strauss in December 1932.  
“Neither is any blame attachable to Mr. Healy, for he was responsible to Mr. O’Shaughnessy, the 
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then City Engineer, who, originally the proponent of the bridge, subsequently sought in every 
way to defeat it.”100 

Strauss’s statement was prompted by the eruption of protest from Marina District residents 
against the eastern approach’s proposed terminus at Marina Boulevard.  Despite Strauss’s 
conciliatory language in other places, the Chief Engineer expressed ample frustration at the 
City’s handling of the street connection issue.  It appears that Healy forwarded plans for the 
Marina Boulevard connection to the Planning Commission and other departments before 
discussing the matter in depth with Strauss and the GGB&HD.  Additionally, San Francisco 
officials called a public meeting on the matter, during which, as Strauss recounted, officials 
“took the District to task for failure to keep them informed and to cooperate.”  Prior to the 
meeting, and unbeknownst to Strauss, San Francisco engineers had developed an alternate street 
connection plan: a diagonal link extending from the east end of the Low Viaduct southeast to 
Lombard Street.  As Strauss wrote, “the result of this meeting was that I was directed to confer 
with the Presidio officers and ascertain whether they would be willing to consider an application 
from the City for such an additional outlet and report back.”  Upon arranging the meeting, 
Strauss learned that San Francisco and Presidio officials had already met to arrange a survey of 
the newly proposed street connection to the eastern approach road.  In mid December 1932, 
Strauss submitted a six-page report to the GGB&HD Board of Directors “so that,” as he put it, 
“the record may be clear,” and to correct “the many conflicting and erroneous statements that 
have appeared in the press.”101 

In fact, Strauss had ambitious plans of his own for a street connection with the easterly approach 
road.  Although Strauss was willing to hand off the southerly Funston approach to the State 
Highway Commission and the California Department of Public Works, during the initial 
conflicts of 1932, the visionary engineer had begun promoting the kind of street connection plan 
that, as he saw it, would properly befit the magnificent bridge that would span the Golden 
Gate.102   

It appears that as early as 1932, Strauss began promoting development of a wide boulevard 
leading to the eastern approach road.  He hired local artist Chesley Bonestell to produce several 
stylized representations of his boulevard concept.  The plan sought to integrate the Palace of Fine 
Arts (located at the Marina District’s eastern border with the Presidio) into an approach 
arrangement modeled on Paris’s Avenue des Champs-Élysée, the boulevard situated on the axis 
of the Arc de Triomphe (Figure 8).  In Strauss’s vision a similarly arranged but shorter 
boulevard, with a central roadway flanked by a tree-lined parkway and narrower parallel streets, 
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would occupy several blocks of Beach Street, situated on the axis of the Palace of Fine Arts.  By 
incorporating the Palace of Fine Arts, then scheduled to undergo major renovation, Strauss’s 
plan would feature a leading symbol of the Beaux Arts architecture promoted by the early 
twentieth-century City Beautiful movement, which had shaped the architecture of the Panama-
Pacific International Exposition and San Francisco at large.103 

Strauss would promote several variations on this Beach Street plan between 1932 and 1935.  
Making his case for the proposal, Strauss wrote: 

The value of this approach in providing access to the Palace of Fine Arts will be 
apparent.  Increasing use of this building for civic functions is one which makes the 
question of accessibility by automobile very important. . . . From an architectural 
standpoint, the Beach Street approach ties in the Palace of Fine Arts as a feature of the 
Golden Gate Bridge, linking them together in a manner which would enhance the value 
of both.  The Palace of Fine Arts, with its present approaches, is largely hidden to view.  
The money being spent on its reconstruction can properly be justified by providing an 
approach to it which is commensurate with its dignity and beauty.104 

Bridge-bound motorists traveling through Strauss’s proposed eastern approach system would, in 
effect, experience regional architectural history in a linear, spatially immediate fashion.  After 
traveling an urban boulevard featuring a Beaux Arts icon of the pre–World War I City Beautiful 
movement (the Palace of Fine Arts), motorists would be carried by the Low Viaduct and High 
Viaduct through the northern Presidio, the landscape of which was increasingly being stamped 
by the Spanish Colonial and Mission Revival architectural styles then popular throughout the 
southwestern United States and as far north as the Bay Area’s historic mission sites.  
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Motorists would then drive across a bridge that would qualify as an international icon of 
machine-age engineering and recent Art Deco and Streamline Moderne modernism.  Finally, the 
northbound motorist would enter the southernmost of the North Bay counties that bridge 
promoters viewed as a kind of new frontier for both suburban residential development and 
nature-seeking leisure.  Commenting on Strauss’s plan and Bonestell’s illustrations of it, Bernard 
Maybeck, architect of the Palace of Fine Arts, ended a 1934 letter to the artist with the words: 
“hoping the dream you have pictured will come true.”105 

Although Strauss’s Beach Street plan had undeniable aesthetic appeal, it was dependent on the 
politically unappealing prospect of undertaking major property condemnation in the Marina 
District, where angry residents claimed that the Golden Gate Bridge’s proposed eastern approach 
would create a traffic nightmare.  The San Francisco Planning Commission and Chief 
Administrator Alfred Cleary insisted on more modest street connections than Strauss’s Beach 
Street plan.   

During 1933 and 1934, Strauss was forced to draw up two separate sets of plans for a diagonal 
connection from the Low Viaduct to Lombard Street (then scheduled for widening).  This 
proposed roadway became known as the Lyon Street approach or Lyon-Lombard diagonal.  
Cleary’s office objected to Strauss’s first set of plans, which specified a street connection that 
would encroach on a city-owned roadway running just west of the Palace of Fine Arts.  Army 
officials rejected Strauss’s second set of plans, which situated the diagonal entirely on Presidio 
property.106  During this period, Strauss began demanding payment for additional work not 
covered in his original contract.  Much of this extra work involved planning the eastern approach 
street connections (Strauss would eventually prevail on his demand for extra payment in 
court).107  Despite the growing contentiousness of the eastern approach street connections, 
Strauss continued to promote his ambitious boulevard plan for Beach Street.108 

                                                 

105 Bernard P. Maybeck to Chesley Bonestell, September 16, 1934, and Strauss, Special Report on Beach Street 
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Although construction of the eastern approach road through the Presidio began in early 1934, the 
effort to finalize plans for its street connections continued to drag out through 1935.  At this 
time, Strauss, the GGB&HD Board of Directors, and the Consulting Board of Engineers briefly 
contemplated incorporating a mass-transit rail line onto the bridge and eastern approach road 
plans.  The GGB&HD eventually deferred the rail-line proposal to future consideration and 
instead developed a system of buses to serve commuters and travelers who did not have access to 
automobiles.109  On the issue of the eastern approach road’s street connections, the conflict 
between San Francisco officials and the GGB&HD remained unresolved through the first half of 
1935.  Strauss’s relationship with Reed grew increasingly strained as the Chief Engineer 
continued to promote his Beach Street plan, complaining at one point that if the City had its way, 
“the entry to the bridge would be on a dead-end side street.  It would be a rear entrance, totally 
out of keeping with the dignity of the [bridge] structure.”  While Strauss protested, the 
GGB&HD Board of Directors instructed Reed to submit a formal permit application to the War 
Department for the Lyon-Lombard diagonal.110 

It appears that Strauss’s hopes for a monumental Beach Street approach boulevard were finally 
crushed in mid-1935, when the GGB&HD and San Francisco officials reached a compromise 
agreement on the eastern approach street linkages.  The agreement would provide for 
development of both a Marina Boulevard connection and a Lyon-Lombard diagonal.  On June 
12, 1935, the GGB&HD Board of Directors passed resolution 698, which stated: 

Whereas, upon advice and consultation with the said State Engineer and said City 
Engineer, and with the City Administrator and the City Planning Commission, it is now 
determined by the Board of Directors of the Golden Gate Bridge and Highway District 
that the following general solution of the outlet of the Presidio Approach Road be 
adopted, to wit: That one branch thereof be constructed along the line of the original 
grant from the United States Government to the Westerly line of Lyon Street near the 
corner of Marina Boulevard, and that a branch thereof be constructed along the line of the 
original grant from the United States Government to the Westerly line of Lyon Street 
near the corner of Marina Boulevard, and that a branch thereof provided with a braided 
crossing be constructed from the Presidio Approach Road immediately West of the 
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109 Derleth to O. H. Ahmmann, December 28, 1934, and GGB&HD Memorandum on Rail Transportation Study, 
January 29, 1935, Derleth WRCA, Folder 38, Box 5; Charles Derleth to Joseph B. Strauss, January 11, 1935, 
Derleth WRCA Folder 37, Box 5; Taylor, Golden Gate Bridge at San Francisco: Report of the Traffic Engineer, 
1935, 3-6; “Flat Bus Rate on Gate Span Urged at Meet,” San Francisco Chronicle, September 24, 1936, and 
“County Bus Line Operation Urged,” Berkeley Gazette, September 25, 1936, from Derleth Bancroft, BANC 
MSS91/116C, Carton 2, Folder 24, Vol. 31, July–September, 1936; “Gate Bridge Approach, Buses to be Studied,” 
San Francisco Examiner, December 13, 1936, Derleth Bancroft, BANC MSS 91/116C, Carton 3, Folder 1, Vol. 33, 
December, 1936–January, 1936; Dyble, Paying the Toll, 126–127. 
110 Strauss to A. R. O’Brien, April 30, 1935: 4 quoted, Derleth WRCA, Folder 32, Box 4; Strauss, Special Report on 
Beach Street Approach, January 16, 1935; Minutes of the Meeting of the GGB&HD Board of Directors, Book 2, 
January 9, 1935: 341, Historical Records of the GGBH&TD. 



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 82) 

Palace of Fine Arts and then extending in a South-easterly direction to the Westerly line 
of Lyon Street immediately South of the Palace of Fine Arts.111 

Although alignments for the eastern approach street linkages were established by June 1935, San 
Francisco and the GGB&HD had yet to agree on financing and construction responsibilities, let 
alone a schedule.  In September 1935 the GGB&HD Board of Directors passed a resolution 
stating that if the Lyon-Lombard diagonal was not complete by the time Strauss finished work on 
the main span, the Chief Engineer would be “excused” from overseeing construction of the 
approach connection as an extra work item.  At the same meeting, the board resolved to press the 
San Francisco City Council to make the widening of Lombard Street its top priority of proposed 
street improvements to be funded by San Francisco’s share of the state gas tax.112 

It was at this time that the press and some GGB&HD directors began criticizing General 
Manager Reed, who had secured federal New Deal assistance for military replacement 
construction on the Presidio but not for the construction of approach roads or city street 
connections.  GGB&HD Director Warren Shannon, for example, sarcastically told a reporter that 
Reed was busy “building a new Presidio in San Francisco with the assistance of bridge district 
funds and federal aid.”113 

In February 1936, amid rising tensions, the City of San Francisco declared that it would formally 
apply to make the Lyon-Lombard diagonal a federal WPA project.  At the same time, however, 
Chief Administrator Cleary announced that the City would not assume ultimate financial 
responsibility for the Lyon-Lombard diagonal, and that local WPA Director Bayley Hipkins had 
agreed to recommend it as a WPA project if the GGB&HD would agree to cover the 20 percent 
sponsoring-agency contribution required for WPA grants.  GGB&HD Director A. R. O’Brien 
expressed the bridge builders’ resulting anger in a report issued on March 11, 1936.  
Complaining that delays in finalizing plans for the Funston Avenue approach “jeopardized” 20 
percent of the prospective bridge traffic, and blasting a new City proposal to ban truck traffic 
from Marina Boulevard, O’Brien attacked Cleary for insisting “that the District scrap its 
[original] plans in favor of this eleventh-hour alternative,” and for refusing to contribute “a 
single dollar to build the portion of this outlet within the Presidio, which the District designed 
exactly as he wanted it.”  On this and other approach-related impasses, O’Brien warned of 
“tremendous loss that will accrue to the taxpayers if these outlets are not ready when the bridge 
is opened to traffic.” Strauss made similar public statements during these weeks, as did 

                                                 

111 Minutes of the Meeting of the GGB&HD Board of Directors, Book 2, June 12, 1935: 433, Historical Records of 
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concerned organizations such as the local Civic League of Improvement Clubs and the 
Associated General Contractors.114 

Within two weeks of O’Brien’s report, the GGB&HD and Cleary’s office reached a compromise 
agreement on the Lyon-Lombard connection.  The GGB&HD and the City of San Francisco 
would split the costs not covered by the federal government.  This meant that if the WPA 
approved the City’s application, the GGB&HD and the City would split the 20 percent 
contribution required of the sponsoring agency.  The project cost was estimated at approximately 
$450,000.00.  The agreement would require the GGB&HD and the City to contribute 
approximately $45,000.00 each.  If the federal government did not approve the City’s application 
for a WPA grant, the San Francisco and the GGB&HD would split construction costs estimated 
to total $275,000.00 in that scenario (the cost discrepancy stemmed from WPA regulations 
involving wages, working conditions, and restrictions on labor-saving machinery).  On March 
25, 1936, the GGB&HD passed Resolution 897, approving the compromise.  Over the next 
several weeks, San Francisco officials publicly expressed confidence that the federal government 
would approve their WPA application.  At the same time, General Manager Reed traveled to 
Washington, D.C., where he joined Welch to lobby on behalf of the Lyon-Lombard application 
and the GGB&HD’s applications for additional assistance with military replacement work on the 
Presidio.115  Reed and Welch received preliminary approval of the application for the Lyon-
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Lombard diagonal pending revised cost estimates and plans for replacement of military facilities 
within the diagonal’s alignment.116 

It appears that at this time, scheduling concerns began to outweigh cost concerns.  As Strauss and 
his engineering team went about drafting plans for the Lyon-Lombard diagonal’s viaduct ramp 
connections to the Low Viaduct and related military replacement work, Reed juggled the tasks of 
conveying the plans to Cleary’s office for the revised WPA application, and securing GGB&HD 
approval of the plans.  Imploring the City of San Francisco to expedite revisions of the WPA 
application in July 1936, Reed simultaneously convinced the GGB&HD directorate to approve 
clearing, grading, and military replacement work for the diagonal.117  By then, all participating 
parties began to doubt that the Lyon-Lombard diagonal and its connections to the Low Viaduct 
could be completed as a WPA project by spring 1937, when the bridge was scheduled to receive 
its first traffic.  As initial work on the Lyon-Lombard diagonal moved forward, Reed and the 
District attempted to press the City of San Francisco into an arrangement to split the cost of 
constructing the diagonal if the federal government denied the WPA application.  City officials 
pushed back, confident that the new WPA application would be approved.  In September 1936, 
Reed brokered an agreement requiring the GGB&HD to fulfill its commitment to cover the 20 
percent sponsor’s contribution in exchange for the City of San Francisco covering any further 
construction costs on the Lyon-Lombard diagonal.118 

Finally, in late October 1936, as the M. B. McGowan Company began driving piles for the Lyon-
Lombard viaduct ramps, and as WPA crews performed associated military replacement work 
under an earlier grant to the GGB&HD, the WPA announced that it was releasing $360,000.00 in 
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funds for completion of the Lyon-Lombard diagonal.119  It appears that during construction of 
the Lyon-Lombard diagonal, the City of San Francisco officially named it Richardson Avenue.120 

4.5  The Planning of the San Francisco Approach Roads in Historical Context 

During the approach crisis of late 1936 and early 1937, GGB&HD General Manager James Reed 
bore the brunt of frustrations shared by the public, the press, and the GGB&HD Board of 
Directors.  Reed doubtlessly shared such frustrations himself.  The City of San Francisco and the 
State Highway Commission gave assurances that their respective work on the bridge’s northern 
Waldo approach road and on the Lyon-Lombard diagonal (Richardson Avenue) would be 
completed by the Golden Gate Bridge’s opening day (rescheduled for late May 1937).  But these 
assurances failed to reduce criticism of Reed, who became a scapegoat.121 

It appears unlikely, however, that James Reed or any other single person could have prevented 
the Golden Gate Bridge approach crisis of late 1936 and early 1937.  As the GGB&HD’s 
General Manager, Reed assumed official responsibility for negotiations with Presidio officials 
who generally insisted that the District serve as a broker in negotiations involving the City of San 
Francisco and the State Highway Commission.  By forcing Reed, in particular, but also Strauss 
and GGB&HD directors to act as go-betweens, the situation exposed Reed and the GGB&HD to 
public awareness that they did not ultimately control the process of planning the Golden Gate 
Bridge approaches.   

The ideal of administrative and technical independence, which had earlier served to help promote 
the idea of a special bridge district to San Francisco and North Bay voters, proved to be fiction in 
the critical arena of approach planning.  The San Francisco approaches to the Golden Gate 
Bridge were products of negotiations in which participating parties frequently brought 
conflicting interests to the table.  Like the GGB&HD, the Presidio’s Ninth Army, the City of San 
Francisco, and the state’s Department of Public Works and Highway Commission aggressively 
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pursued their own interests amid the changing economic and political circumstances of the Great 
Depression.  Each agency could claim to be acting on behalf of the public interest while 
maneuvering in pursuit of its particular goals, especially the goal of limiting expenditures.  Each 
agency ended up depending on federal New Deal assistance. 

In the end, the Golden Gate Bridge approach road system was a product of agency 
interdependence and federal assistance.  Engineers, planners, and public officials working at 
every level of government in the United Sates during the 1930s helped to shape the bridge’s 
approach system.  Compared to the private investment and development that had created the Bay 
Area’s first transportation infrastructure in the nineteenth century, the process of planning the 
approaches on the San Francisco side of the Golden Gate bridge illustrated the degree to which 
public agencies had come to dominate Bay Area transportation development in the early 
twentieth century.  This, in turn, reflected national trends.  Public planning for and investment in 
American road and highway development was reinforced and advanced by the public investment 
and job-creation initiatives of the New Deal, and by an emerging highway lobby comprised of 
auto companies, labor unions, and the construction industry.  These public and private interests 
laid the institutional basis for the extensive highway development and automotive industry 
growth which, together, would propel much of the American economy after World War II.122 

Both the eastern approach from the Golden Gate Bridge to the Marina District, and the southerly 
Funston Avenue approach from the bridge to Park Presidio Boulevard, would represent some of 
the first major viaduct overpasses and underpasses constructed in San Francisco.  As such, they 
were part of a larger trend in urban transportation development during the 1920s and 1930s. 

Viaduct-elevated roadways provided a solution to problems such as increasing accidents and 
congestion at road and railroad crossings, problems that stop signs, traffic signals, and limitations 
on left turns often failed to solve.  Historian Robert Fogelson writes that in order “to separate 
through traffic from cross traffic,” early traffic-planning experts pursued “the building of 
viaducts. . . . A device that was often used at railroad grade crossings, the viaduct was considered 
especially appropriate where the topography created a natural grade separation.  A similar 
scheme was the overpass (or underpass), which was designed as a way to keep traffic apart at 
busy downtown intersections.”  The early construction of viaduct-elevated roads and highways 
proved to be an important early phase in the development of so-called superhighways and 
expressways, which would come to be known as freeways.  Usually comprised, as Fogelson 
explains, of “a steel or reinforced concrete,” the viaduct-elevated highway provided “a multilane 
artery that ran above the surface streets to which it was connected by ramps spaced a half mile or 
more apart.  It was designed to handle vehicular traffic only and expected to attract mostly 
through traffic.  Free of streetcars, pedestrians, and cross traffic, the elevated highway was 
capable of carrying far more vehicles than even the widest surface streets—and carrying them at 
a much higher speed.”  Built to carry six lanes and four lanes respectively, San Francisco’s 
eastern and southern approaches to the Golden Gate Bridge prefigured the construction of more 
extensive elevated highways within the city.  These included the James Lick Freeway, initially 
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planned in the late 1930s and completed in 1950, and the Embarcadero Freeway, the first 
segments of which were also constructed in the 1950s.123 

Whereas most early viaduct-elevated roads and highways were built to raise the plane of traffic 
at approaches to river bridges, or to eliminate at-grade crossings in densely developed urban 
areas, San Francisco’s Golden Gate Bridge approaches were constructed to prevent traffic 
congestion on the Presidio military reservation, and to minimize disturbances to the Presidio’s 
extant built environment.  In all likelihood, Strauss and O’Shaughnessy’s 1924 proposal to make 
use of Presidio roads as permanent approach routes would have resulted in disastrous traffic 
conditions.  Ordered to eliminate all at-grade crossings, Strauss and other engineers working for 
the GGB&HD first employed viaducts to create an uninterrupted traffic artery through the 
northern Presidio.  State engineers would subsequently make use of viaducts to complete the 
southerly Funston Avenue approach road.  The concrete Low Viaduct of the eastern approach 
through the Presidio flats would resemble other such structures built in the 1920s and 1930s.  
Built to make use of the natural grade separation between the eastern and western bluff slopes of 
Cavalry Hollow, the High Viaduct would provide an opportunity for Strauss’s engineering team 
to create a steel and concrete structure that would visually resonate with notable aesthetic 
features of the magnificent bridge across the Golden Gate. 
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5.  Construction of the Southerly Golden Gate Bridge Approach Roads through the 
Presidio:  the Eastern Approach (later Doyle Drive), the Lyon-Lombard Diagonal 
(later Richardson Avenue), and the Funston Avenue Approach (later Veterans 
Boulevard [Park Presidio]) 

The construction of the Golden Gate Bridge’s approach roads did not involve the kind of heroic 
efforts witnessed in the construction of the main bridge span.  According to Chief Engineer 
Strauss, compared to the unprecedented engineering challenges posed by the bridge, the San 
Francisco approach-road viaducts would involve “ordinary type[s] of construction.”124  As the 
eastern approach between the toll plaza and Marina Boulevard took shape across the northern 
Presidio from early 1934 to spring 1937, the problems encountered by Strauss, contractors Eaton 
& Smith, and their subcontractors mainly involved challenging subsurface geology in Cavalry 
Hollow and along the marshy flats, coordination of Ninth Army officials’ growing list of military 
replacement projects, and planning delays involving the southerly Funston Avenue approach, the 
toll plaza area, and the Lyon-Lombard diagonal (Richardson Avenue).  

The eastern approach and one of the ramps connecting the Low Viaduct to the Lyon-Lombard 
diagonal were completed by the time the Golden Gate Bridge received its first traffic at the end 
of May 1937.  The eastern approach road that would become known as Doyle Drive was an 
important contributing element of the Golden Gate Bridge, in terms of both its traffic carrying 
function and some of its engineering and architectural features.  The High Viaduct piers and truss 
system, as well as the roadway’s concrete balustrade design and Streamline Moderne electroliers, 
were designed to harmonize with elements of architect Irving F. Morrow’s architectural 
treatment of the Golden Gate Bridge.  The eastern approach’s electroliers and balustrade design 
were repeated on the Lyon-Lombard diagonal’s on- and off-ramps, developed jointly by the 
GGB&HD and the City of San Francisco. 

Engineered and constructed by the California State Department of Public Works, the Golden 
Gate Bridge’s Funston Avenue approach (later Veterans Boulevard [Park Presidio]) received its 
first traffic in 1940.  The Funston Avenue approach opened a critical southerly artery for bridge 
traffic.  In addition, the interchange connecting the two San Francisco approach roads provided 
an expressway through the Presidio for motorists traveling between western and north-central 
San Francisco.  Also comprised partly of viaducts elevating traffic over at-grade Presidio roads, 
the Funston Avenue approach included design features intended to harmonize with the Presidio 
landscape rather than the architecture of the Golden Gate Bridge.  None of the Art Deco and 
Streamline Moderne design features of the eastern approach road were repeated on the Funston 
Avenue approach, a product of the emerging utilitarianism that shaped the engineering and 
construction of freeways across the United States after World War II. 

                                                 

124 Joseph Strauss, Outline of Engineering Procedure, Golden Gate Bridge at San Francisco, CA., November 18, 
1930: 4, Derleth WRCA, Folder 28, Box 4.   



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 89) 

5.1  Starting Construction on the Eastern Approach 

The ultimate cost of constructing the eastern San Francisco approach road through the Presidio 
would substantially surpass the $997,892.00 bid that the GGB&HD accepted from the San 
Francisco firm Eaton & Smith in 1932.  In his 1937 report to the GGB&HD, Strauss recorded the 
total cost for construction of the eastern approach as $1,314,000.00.125  Construction costs rose in 
large part due to Army demands for relocation or replacement of military buildings and facilities 
located within or near the road alignment, and for other improvements that the Ninth Army 
Corps saw fit.  Although Strauss stated that the replacement clause in the War Department permit 
represented “an equitable and proper return for the valuable concessions given the District in 
rights of way,” the Chief Engineer also complained that the military replacement program was “a 
most exacting and trying phase of the work,” the costs of which “constantly grew larger.”  
Indeed, the military replacement expenditures in association with construction of the eastern 
approach road would cost the GGB&HD $575,000.00.126 

Although Strauss and the GGB&HD Board of the Directors often felt harassed by military 
officials’ demands, the federal government also offered substantial financial assistance to 
complete the project.  In addition to benefiting from the City of San Francisco’s WPA Grant 
Nos. 5640 ($353,817.00) and 8264 ($11,211.00) for construction of the Lyon-Lombard 
connector ramps, at-grade roadway (Richardson Avenue), and associated military replacements, 
the GGB&HD itself secured several WPA grants that helped reduce costs (particularly labor 
costs) for a substantial portion of the military replacements and other approach-related work.  
The GGB&HD’s WPA Grant No. 3538 ($117,416.00) supported “construction of wood frame 
and reinforced concrete structures, underground electrical power, light, telephone, sewers and 
water lines.”  WPA Grant No. 4418 ($90,281.00) provided assistance for “construction of 
drainage facilities” along the eastern approach road through the Presidio.  Covering part of the 
cost for approach-related facilities at the western end of the road, WPA Grant No. 7360 
($33,037.00) provided labor for: “excavation and fill, grading and paving roads;” “construction 
of drainage curbs and retaining walls,” as well as “street lighting incidental thereto;” “electrical 
power, light, telephone, sewer, storm drains and water lines;” and “special drainage and 
landscaping of right of way along the . . . approach and toll area.”127 

An unsigned copy of the specifications for Contracts 5, 6 (the Sausalito Lateral approach north of 
the bridge), and 7 (paving of the main span and approaches) on file at the offices of the Golden 
Gate Bridge, Highway, and Transportation District (GGBH&TD), provides some information on 
the kinds of materials used to construct the eastern approach.  The specifications called for the 
structural steel to have a tensile strength of 60,000/70,000 pounds per square inch, and for rivets 
to have a tensile strength of 52,000/60,000 pounds per square inch.  Castings would be required 
to have a tensile strength of at least 65,000 pounds per square inch and yield points of at least 

                                                 

125 “Contracts Awarded for Construction of Golden Gate Bridge,” Engineering News Record, 109 (November 10, 
1932): 572; Joseph B. Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 112.   
126 Joseph B. Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 28–31.   
127 William Mooser, Report on Progress of the Works Program in San Francisco (San Francisco: Works Progress 
Administration, January 1938): 86, 89–90, 93, 95, 161–162.  
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35,000 pounds per square inch.128  Wood forms for reinforced concrete would consist of “dressed 
lumber of uniform width not exceeding 0’-6”, sound and free from loose knots and other defects 
that may cause undesirable results when the concrete is poured.”  At least 0’-3” of concrete 
would cover all bolts and tie rods, and concrete corners and edges would be chamfered “to a 
surface having a face of at least 0’-2”.  Concrete would consist of “Portland cement, fine 
aggregate, coarse aggregate and clean water.” 129  The specifications called for precast or 
“Raymond” concrete piles with an average length of 20’-0” and a maximum length of 30’-0”.  
These would be driven with a “reciprocating air or steam hammer not less than 5,000 point 
driving head and four foot stroke.”  The specifications also allowed for alternate use of 4’-0”-
diameter cylinder foundations under columns as deemed appropriate by the Chief Engineer.130 

Although wage scales were subject to periodic change, the scale and other labor specifications 
included in Contract 5 provide a sense of the labor market in the early 1930s as it applied to 
construction work on the eastern approach.  The specifications called for all workers to be United 
States citizens and residents of the counties within the GGB&HD for at least one year, while 
granting Eaton & Smith the right to recruit skilled or specially trained nonresident workmen in 
the absence of qualified local candidates.  Chief Engineer Strauss would retain the right to 
dismiss any worker deemed unfit for a given job.131  Minimum daily wage rates were specified in 
this manner: 

Carpenters $9.00 
Electrical Workers  $9.00 
Iron Workers:  

Bridge and structural $11.00 
Reinforced concrete—rodmen $9.00 
Housesmiths and ornamental $9.00 

Engineers:  
Hoisting and portable $9.00 
On structural steel $11.00 

Laborers $5.50 
Painters $9.00 
Pile Drivers $9.00 
Pile Driver Engineers $10.00 

                                                 

128 GGB&HD, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, the North Lateral 
(Sausalito) Road, Contract 5I, and the Paving of the Main Span and the San Francisco and Marin Approach Spans, 
Contract 5II, of the Golden Gate Bridge at San Francisco, [ca. 1932], 65–66, Historical Records of the GGBH&TD.   
129 GGB&HD, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, 78–79, Historical 
Records of the GGBH&TD.   
130 GGB&HD, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, 82–83, Historical 
Records of the GGBH&TD.   
131 GGB&HD, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, 45, Historical 
Records of the GGBH&TD.   
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Steam Fitters $10.00 
Truck Drivers:  

Loads less than 2500 lbs. $6.00 
Loads 2500–4500 lbs. $6.50 
Loads 4500–6500 lbs. $7.00 
Loads 6500–15,500 lbs. $7.50 
Loads 15,000–20,500 lbs. $8.00 
Loads 20,500 lbs. and over $8.50 
Tractors 50 hp and under $8.00 

Cement Workers  $5.50 
Cement Finishers $9.00 
Caulkers $7.00132 

 

The specifications also included a description of working hours and time off for different classes 
of workers: 

Pile drivers and structural iron workers and certain other crafts are now working on a 
five-day basis . . . . Crafts working on a five-day basis demand double time for Saturday 
and Sunday and other overtime work.  Where three shifts are employed, seven hours 
work constitute a day’s work at the rate of eight hours pay—the Contractor having the 
right to determine the number of men to be employed on each shift.  Common laborers 
work six days per week, Mondays to Saturdays inclusive at straight time.  All work shall 
regularly be performed between the hours of 8:00 a. m. and 5:00 p. m. except where more 
than one shift is employed. 

Recognized holidays to be: New Year’s Day, Decoration Day, Fourth of July, Labor Day, 
Admission Day, Thanksgiving Day, Christmas Day. 

Men ordered to report for work for whom no employment is provided, shall be entitled to 
two hours pay.133 

Although Golden Gate Bridge construction began with excavation at the north anchorage site in 
early January 1933, the official groundbreaking ceremony for the project took place February 26, 
1933.  Major work on the eastern approach road through the Presidio did not begin until early 
1934.134  Several factors appear to have contributed to this delay.  The approach alignment 
underwent slight changes through spring 1933, when Strauss’s engineering team produced a new 

                                                 

132 GGB&HD, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, 46, Historical 
Records of the GGBH&TD. 
133 GGB&HD, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, 46–47, Historical 
Records of the GGBH&TD. 
134 “Bridge Construction,” Engineering News Record, 110 (February 2, 1933): 15; “Bridge Fete Opens Today with 
Parade,” San Francisco Chronicle, February 26, 1933, Derleth WRCA, Folder 50-4, Box 8. 
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set of road and viaduct plans.135  During the summer of 1933, approach-related work on the 
ground remained limited to test borings performed by J. B. Rogers and dismantlement of the 
artillery at Battery Lancaster (located just north of the toll area) by Eaton & Smith crews.136 

Depression-era politics, design changes, and financial concerns delayed work on the approach 
through fall 1933.  In August 1933, based on examination of the borings and pressure tests, the 
Board of Consulting Engineers recommended spread footings for the High Viaduct piers and 
timber piles for the majority of the Low Viaduct.  The Engineering Board also called for the Low 
Viaduct deck to consist of alternating fixed and drop-in spans. Strauss’s engineering team 
produced new construction plans in response to these recommendations.137  At the same time, 
with unemployment at the highest rates witnessed during the Great Depression, Richard Welch 
began politicizing the approach road work in his dual roles as a GGB&HD director and a 
congressman.  Concerned about local unemployment and the plan to fabricate bridge steel in the 
eastern United States, Welch began calling for all approach-related steel production to be 
contracted to local producers, which brought him into conflict with Consulting Engineer and 
easterner O. H. Amman, who argued that local producers were not properly equipped to do the 
work.  The “trusses and girders which the engineers would have us fabricate in the East while 
men of the district are going idle,” Welch declared at the August 12 meeting of the GGB&HD 
Board of Directors, “can and should be fabricated here.”138  Work on Contract 5 was also held up 
by the District’s application for a federal Public Works Administration (PWA) loan to cover $6 
million in bonds—a process that was itself delayed by the eruption of major public controversy 
over the geological soundness of the bridge’s south pier site.139 

In November 1933, as Director Warren Shannon and Eaton & Smith representatives warned of 
rising prices for construction materials, the GGB&HD Board of Directors voted to proceed with 
Part II of Contract 5 (the approach road from the west end of the High Viaduct to the eastern 
Low Viaduct) on an incremental schedule to be managed by Chief Engineer Strauss.  The price 
of Contract 5, Part II was set at $1,047,292.00, a sum exceeding the original 1932 contract for 
$997,892.00.  On December 27, 1933, the District Board of Directors voted to sell $5,000, 
000.00 in bonds to provide financing for the approach work and other aspects of the Golden Gate 

                                                 

135 The precise nature of these changes is unspecified in the records gathered for this report.  See Minutes of the 
Meeting of the GGB&HD Board of Directors, Book 2, May 1, 1933: 40–41, and Book 2, June 14, 1933: 53, 
Historical Records of the GGBH&TD; “New Plans for Gate Span road to be Prepared,” Pacific Constructor, 16 
(June 3, 1933): 4.  
136 The GGB&HD paid Rogers $1,732.50 for the boring work, and paid Eaton & Smith $1,692.00 to dismantle the 
Battery Lancaster guns.  Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2, May 24, 1933: 
45, Book 2, August 9, 1933: 53, and Book 2, August 23, 1933: 97–98, Historical Records of the GGBH&TD.   
137 Minutes of the Meeting of the Engineering Board of the GGB&HD, August 9–12, 1933: 2, Derleth WRCA, 
Folder 3, Box 1.   
138 Minutes of the Meeting of the Board of Directors of the GGB&HD, August 12, 1933, Book 2:100A, Historical 
Records of the GGBH&TD.  On the severity of the unemployment and the depressed American economy in general 
in 1933, see Robert S. McElvaine, The Great Depression: America, 1929–1941 (New York: Times Books, 1984), 
75; Starr, Endangered Dreams, 121.   
139 Van Der Zee, The Gate, 202–204; Dyble, Paying the Toll, 56–59.   
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Bridge project.140  Construction of the easterly Presidio approach road got underway in early 
1934 as Eaton & Smith crews began clearing and grading across the alignment.141 

At this time, Eaton & Smith received approval from the GGB&HD for several approach road 
subcontracts.  Concrete Engineering Company would place the reinforcing steel for the viaducts, 
and Pacific Coast Aggregates would furnish the mixed concrete for what appears to have been 
the entire approach road project.142  J. Phillip Murphy would also furnish and install reinforcing 
steel bars.143  The subcontract for pile foundations, which would be driven along most of the 
Low Viaduct and portions of the High Viaduct, was awarded to Raymond Concrete Pile 
Company.144  Satisfying Director Welch’s demand that local producers be hired for the major 
steel work on the approaches, the Judson-Pacific Company received the subcontract for 
“furnishing, fabricating, erecting” the eastern approach road’s structural steel, and for applying 
its first coats of paint.145  In addition to these approach-related subcontracts, Alta Electric & 
Mechanical Co., Inc. received extra work orders under Part III of Contract 5 (electrical work on 
the bridge project) to modify extant underground electrical wiring in the vicinity of the High 
Viaduct and Battery Bluff to the east (sum of $9,240.00), and to install electric conduit at 65 
cents per square foot to power construction activity.146 

                                                 

140 Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2, November 29, 1933: 141–142, Book 
2, December 27, 1933: 161–162, Historical Records of the GGBH&TD. 
141 The clearing job was awarded to Eaton & Smith separately from Part II of Contract 5, for a price of $2,260.  
Clearing work may have begun as early as late January of 1934 and definitely continued through March.  Minutes of 
the Meeting of the Board of Directors of the GGB&HD, Book 2, January 10, 1934: 169, Historical Records of the 
GGBH&TD; “Bridge Tower Soars to 584 Feet Over Gate,” San Francisco Chronicle, March 12, 1934, Derleth 
WRCA, Folder 50-5, Box 8. 
142 Monetary sums for this and other subcontracts were not specified in the minutes records for the GGB&HD Board 
of Directors meetings, the source of information on Contract 5 subcontracts.  See Minutes of the Meeting of the 
Board of Directors of the GGB&HD, Book 2, February 28, 1934: 189, and Book 2, April 11, 1934: 211, Historical 
Records of the GGBH&TD. 
143 Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2, June 13, 1934: 244, Historical 
Records of the GGBH&TD. 
144 Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2, May 9, 1934: 277, Historical 
Records of the GGBH&TD. 
145 Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2, June 13, 1934: 244, Historical 
Records of the GGBH&TD.   
146 Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2, April 18, 1934: 216, and Book 2, 
June 20, 1934: 246, Historical Records of the GGBH&TD.   
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5.2  Construction of the High Viaduct (Presidio Viaduct, Bridge No. 34-0019) 

The High Viaduct would extend 1,518’-6” from its west abutment along the bluff southeast of 
the Fort Winfield Scott Parade Grounds to the structure’s east abutment atop the western slope of 
Battery Bluff.  The structure would bisect northern Cavalry Hollow, where the small valley 
opens onto the San Francisco Bay between the Presidio’s Cavalry Stables and Crissy Field, 
dramatically altering the landscape and viewshed of the area.  The High Viaduct would support 
Doyle Drive at a grade of 4 percent from the higher ground on the west side of the small valley 
to Battery Bluff to the east, the approach road’s steepest segment.  Rising nearly 100’-0” above 
the central floor of Cavalry Hollow, the High Viaduct would carry Doyle Drive at its highest 
elevation above ground.147 

The viaduct’s west and east approach spans would be supported by abutments at each end and a 
total of eight reinforced concrete bents (five at the west approach and three at the east approach).  
The bents would consist of three to five columns supporting bent caps (cross-girding beams).  
The main viaduct bridge would be supported by nine reinforced-concrete piers, the largest of 
which would rise more than 70’-0” above ground.  The High Viaduct piers would elevate eight 
steel Pratt stiffening-truss spans, which would serve as the structural base of the roadway’s 
deck.148 

Construction activity began with substructure work on the west end of the High Viaduct in late 
February 1934, and generally proceeded from west to east.  Extending 231’-3” and built first, the 
High Viaduct’s west approach would consist of an abutment, retaining walls, and five bents 
(bents 1–5).149  It appears that at some point between late September 1933 and summer 1934, 
Strauss redesigned these westerly High Viaduct bents to accommodate an interchange ramp 
connection with the proposed southerly Funston Avenue approach alignment (multiple Funston 
approach alignments were still being debated at this time).  Instead of five regularly spaced 
parallel cross-bents specified in the original design, Strauss’s engineering team opted to position 
two of the interior bents (bents 3 and 4) diagonally, and to construct fixed reinforced concrete 
deck spans atop bents 2 and 3 and bents 4 and 5.  These bent pairs and deck spans formed 
counterpoised triangular structures, with enough space separating their angled sides to 
accommodate an underpass ramp in the future.150 

                                                 

147 Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938,114; Strauss Engineering Corporation, Golden 
Gate Bridge Plans, Sheet No. F-1, corrected May 11, 1936, Drawer 228, Folder 2, Golden Gate NRA Park Archives.  
148 Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 184.  
149 Caltrans, General Plan, Earthquake Retrofit Project No. 628, Presidio Viaduct, Sheet No. 12, February 2, 1995, 
Caltrans Bridge Inspection Records Microfilmed Project Drawings, District 4 Map Room, Caltrans District 4 Office, 
111 Grand Avenue, Oakland, CA (510) 286-504 (hereafter referred to as Caltrans District 4 Map Room).   
150 The High Viaduct plan and elevation dated September 23, 1933 shows the structure’s western bents oriented in a 
fashion that was not realized during construction. On September 27, 1933, the GGB&HD passed a resolution 
accepting plans for Contract 5 with the provision that they would remain “subject to revision and amendment with 
respect to the place and matter of affecting a connection for the junction of the approach road . . . . with the second 
approach road to be hereafter laid and constructed . . . . to Funston Avenue.”  See Minutes of the Meeting of the 
Board of Directors of the GGB&HD, Book 2, September 27, 1933: 53, Historical Records of the GGBH&TD; 
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The first phase of construction on the viaduct’s western piers involved excavating foundations 
and pouring concrete for the structures’ spread footings.  After crews completed a foundation 
they proceeded to erect timber falsework, enabling workers to install reinforcing steel and pour 
board-formed concrete in sections.  Recounting the process of pier construction, Chief Engineer 
Strauss wrote: “concrete was deposited in the upper part of these piers by a locomotive crane 
with dump buckets.  Internal vibrators were used to compact the concrete and insure its density.”  
Pier 2 (situated just east of Lincoln Boulevard) and pier 3 were constructed first. 

The smallest of these structures, piers 1 and 9 (located adjacent to the bents at the west and east 
end of the structure), appear to have been the last piers to be completed.  In July 1934, the San 
Francisco Chronicle reported that while excavation had “started for the footings at the west end 
of the Low Viaduct,” construction on the High Viaduct had “gone ahead rapidly, with piers and 
bents of reinforced concrete placed and in readiness for the superstructure [trusses and deck].” 151 

Military replacement work and concern about the foundations at the east end of the High Viaduct 
stalled progress at pier 4 during the second half of 1934.  To clear the alignment for construction 
of pier 6, the south wing of Stilwell Hall (the largest Spanish Revival building in the area) had to 
be partially demolished and rebuilt to extend at a right angle to the west (Figure 9).152  Crews 
appear to have performed most of this work in September and October 1934.  Meanwhile, 
subsurface soil conditions at the site of the easterly High Viaduct piers also prompted design 
revisions.  In July, Strauss’s engineering team received approval from the GGB&HD to drive 
concrete pile foundations instead of pouring spread footings for the foundations of piers 5–8, 
under which borings had revealed a layer of peat below the upper stratum of sand.  Work on the 
easterly piers appears to have been delayed until late 1934 or early 1935.  Pier 5 was completed 
by early February 1935.  Excavation and pile driving for the easterly High Viaduct piers 
continued through the end of March.  Final concreting on the beams of the High Viaduct piers 
was finished by early June 1935.  When completed, piers 1 and 2 and piers 8 and 9 stood 133’-9” 
apart, while piers 2–8 stood 133’-0” apart.153 

                                                                                                                                                             

Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 114, 183; “Golden Gate Bridge viaduct at south 
half of Crissy Field,” November, 1934, Photo ID# AAD-0708, SFPL History Center Photograph Collection; Strauss 
Engineering Corporation, Golden Gate Bridge Plans, Sheet No. F-201, corrected revised September 23, 1933, 
Caltrans District 4 Map Room. 
151 Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 184; “Work Pushed on Marina Approach to 
the Golden Gate Bridge,” San Francisco Chronicle, July 2, 1934, Derleth WRCA, Folder 50-5, Box 8; 
“Construction of southern approach to the Golden Gate,” (n.d.) Photo ID# AAD-0718, SFPL History Center 
Photograph Collection; Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 183.  
152 Eaton & Smith’s subcontractors for the reconstruction of the south wing of Stilwell Hall included the following: 
Hardy Drake (masonry work), Hermon Bosch (plastering), J.W. Bender Roofing & Paving (tile roofing), Jack 
Carmody (plumbing), Anderson Bros Plaining Mill & Manufacturing Co. (mill work), and Morasky Company 
(magnesite floors).  See “460,000 Paid to Contractors During August, $3,000.00 Balance Shown,” Pacific 
Constructor, 17 (September 22, 1934): 5; Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 
2, September 12, 1934: 283 and Book 2, October 10, 1934: 294–95, Historical Records of the GGBH&TD.   
153 Minutes of the Meeting of the Board of Directors of the GGB&HD, Book 2,  July 25, 1934: 260, and Book 2, 
September 12, 1934: 283, Historical Records of the GGBH&TD; “Steel Placed in S.F. Tower of Gate Span,” Pacific 
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Measuring 210’-6” in length, the easterly High Viaduct approach would be supported by the east 
abutment and three bents, each comprised of three columns and a cross-girding bent-cap beam, 
all constructed of reinforced concrete.  Bents 6–8 would be spaced 52’-6-1/2” apart.154  It 
appears that work on the east end of the viaduct stalled from June 1935 to January 1936, due to a 
series of storms and delays in military officials’ decision on the fate of Battery Baldwin, a 
poured-concrete structure located partly within the road alignment at the east end of the viaduct 
(the battery was eventually buried under fill, Figure 9).  It also appears that before authorizing 
resumption of construction across Battery Baldwin, Army officials wanted to see progress on the 
new bombproof Central Reserve Magazine, a major element of the military replacement program 
to be constructed by the GGB&HD immediately north of Battery Stotsenburg.  Work on the 
eastern bents and abutment resumed in March 1936 when steel for the viaduct’s deck trusses and 
floor stringers began arriving at the site.  The viaduct’s substructure was completed in June.155 

Judson-Pacific crews began erecting the High Viaduct truss system in late June 1936, as the 
company continued to deliver steel to the site.  By this time much of the Low Viaduct along the 
flats east of Battery Bluff and north of the Main Post had been completed.  Work had also begun 
on the at-grade road and the toll plaza west of the High Viaduct.156 

The truss spans of the High Viaduct would vary in length based on the space between piers, with 
the westernmost and easternmost spans measuring 133’-9” long, and the interior spans 
measuring 135’-0” long.  The truss spans extended 50’-0” across the roadway alignment and rose 
19’-0” from their lower chords to their upper chords and floor beams.  The trusses were moored 
to the piers by hinge rollers housed in annealed-steel castings, which were anchor bolted to the 
piers.  Steel erection appears to have been initiated at each end of the viaduct and to have 
advanced toward the center of the structure.  In the 1937 Report of the Chief Engineer, which 
offered only a brief discussion of approach construction, Strauss limited his commentary on High 
Viaduct steel construction to the initial process of placing the truss chords: 

                                                                                                                                                             

Constructor, 18 (February 9, 1935): 6;  “12,000 Tons of Steel in S.F. Tower,” Pacific Constructor, 18 (March 30, 
1935): 6;  “Gate Bridge Crew Starts Upper Strut,” San Francisco News, June 10, 1935, Derleth WRCA, Folder 50-5, 
Box 8; Strauss Engineering Corporation, Golden Gate Bridge Plans, Sheet No. F-201, corrected September 23, 
1933, Caltrans District 4 Map Room.  
154 Caltrans, Presidio Viaduct General Plan, Earthquake Retrofit Project No. 628, Sheet No. 12, February 2, 1995, 
Caltrans District 4 Map Room.   
155 See, from Derleth Bancroft, BANC MSS 91/116C, Carton 2, Folder 22, Volume 29, Jan-Apr 1936: Strauss, 
Report to GGB&HD Board of Directors, January 8, 1936: 1, “No Title,” Oakland Tribune, January 15, 1936, “No 
Title,” Oakland Tribune, January 20, 1936, “No Title,” Oakland Tribute, January 28, 1936, “Golden Gate Bridge,” 
Oakland Tribune, March 9, 1936, “Golden Gate Span,” Oakland Tribune, April 6, 1936, Joseph Strauss, Report to 
GGB&HD Board of Directors, April 8, 1936: 1; “3-foot Cables on Gate Span finished in 24 More Days,” San 
Francisco News, April 13, 1936.  On the GGB&HD’s construction of the Central Reserve Magazine as part of the 
military replacement program, see Thompson, Historic Resource Study: Seacoast Fortifications, San Francisco 
Harbor, 290.  
156 Judson Pacific received the subcontract in 1934.  See Minutes of the Meeting of the Board of Directors of the 
GGB&HD, Book 2, June 13, 1934: 244, Historical Records of the GGBH&TD.  Also see “Golden Gate Bridge,” 
Oakland Tribune. June 22, 1936,  Derleth Bancroft, BANC MSS 91/116C, Carton 2, Folder 23, Vol. 30, April-June 
1936. 
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The erection of the High Viaduct superstructure [trusses and deck] involved no unusual 
difficulties.  The erector did, however adopt a unique falsework plan for this work.  
Clusters of six long piles were driven a few feet into the sand soil beneath the structure 
until their tops were just below the elevation of the bottom chord.  The tops were pulled 
together and lashed with wire rope.  Caps were placed on top of the clusters and the 
chords supported from them. 

The first truss span was completed by early August 1936 (it is unclear on which side of the 
viaduct), with a second span erected by the end of the month, and a third by the first days of 
September.  Steel work appears to have intensified during September, when riveting crews began 
to complete the deck trusses from each end, allowing concreting and paving crews to begin 
laying the deck, balustrades, and asphaltic concrete road surface (discussed in Section 5.5).  The 
High Viaduct steel work, including truss units, transverse girder beams, and I-beam deck 
stringers, was completed by November 1, 1936.157 

5.3  Construction of the Low Viaduct (Marina Viaduct, Bridge No. 34-0014)  

Construction challenges on the Low Viaduct mainly involved coordination of military 
replacement work and the protracted process of planning the ramps and street connections.  
Sections of the structure running north of the Presidio’s Main Post had to be constructed across 
both fill and several of the northern Presidio’s drainages into the bay.  Compared to the High 
Viaduct, the Low Viaduct alignment cut through an area of more densely concentrated military 
buildings, utilities, and other facilities that required relocation or demolition and reconstruction 
under the terms of the military replacement clause in the right-of-way permit.  The Low 
Viaduct’s west abutment would be located at a jut of the eastern part of Battery Bluff, just east of 
Battery Blaney.  The viaduct would stretch 3,300’-0” east from the west abutment, running along 
the slope of the bluff line north of the National Cemetery and the Main Post, and cutting through 
the Transportation Pool area and the Post Exchange complex in the vicinity of Halleck Street 
(historically the Quartermaster area), and east through the North Cantonment.  The viaduct’s east 
abutment would be located south of today’s northernmost North Cantonment warehouses and 
west of the Palace of Fine Arts.  Its main ramp would connect to Marina Boulevard at that road’s 
intersection with Lyon Street.158 

                                                 

157 Joseph B. Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 184; Caltrans, Presidio Viaduct, 
General Plan, Earthquake Retrofit Project No. 628, Sheet No. 12, February 2, 1995, Caltrans District 4 Map Room; 
Strauss Engineering Corporation, High Viaduct Stress Sheet & Details—Truss Span, Sheet No. F-207, revised 
November 17, 1933, Caltrans District 4 Map Room.  Sources for this paragraph from Derleth Bancroft, BANC MSS 
91/116C, Carton 2, Folder 23, Vol. 30, Apr-June 1936, include: “Golden Gate Bridge,” Oakland Tribune, June 22, 
1936;  “Work on Suspended Structure of Gate Bridge Resumes Soon,” San Francisco Chronicle, August 3, 1936; 
Strauss, Report to GGB&HD Board of Directors, September 2, 1936: 1.  Also see, from Derleth Bancroft, BANC 
MSS 91/116C, Carton 2, Folder 25, Vol. 32, October-December 1936; “Golden Gate Bridge, Oakland Tribune, 
October 6, 1936; “Golden Gate Center Span Closure Near,” Oakland Tribune, November 1, 1936. 
158 Joseph B. Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 182; Strauss Engineering 
Corporation, Low Viaduct—Location & Foundation Plan, Sta. 67+10.00 to Sta. 83+80.00, Sheet No. F-101, revised 
November 26, 1934, Drawer 365, Folder 2, Golden Gate NRA Park Archives. 
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The Low Viaduct would be elevated by more than ninety reinforced-concrete bents of varying 
height.  The bents would consist of two columns and a cross-girding bent cap, and would carry 
what Strauss described as “simple concrete spans.”  Due largely to the exacting military 
replacement requirements associated with the Low Viaduct, it took two years of fairly 
continuous work for Eaton & Smith, their subcontractors, and other contractors to complete the 
viaduct and roadway.159  Work on the Low Viaduct began at the structure’s western end and 
initially proceeded east.  Crews started grading work between Battery Blaney and Halleck Street 
in June 1934, at the same time that the GGB&HD announced $2 million in bonds sales intended 
largely to fund military replacement work.  By early July, workers had begun excavating 
foundations at the west end of the Low Viaduct alignment near Battery Blaney.  At this time, 
crews were also busy relocating the nearby target range, while J. B. Rogers performed test 
borings at the east end of the alignment.160 

Geology and topography in particular shaped the design of the western Low Viaduct support 
system along the bluff slope north of San Francisco National Cemetery and the Main Post, where 
the Low Viaduct’s roadway deck would reach its highest elevations above ground.  In August 
1934 the GGB&HD Board of Directors authorized structural changes to the Low Viaduct west of 
bent 61, which Strauss had recommended.  These structural changes included “the size and 
depths of the footings, length and kind of the piling,” and “the addition of bent 94.”  The 
authorization included a work order change for additional construction materials, including 
“18,831 points of reinforcing steel,” “540 lineal feet of timber piles,” and “60 lineal feet of 
concrete piles.”161  Spread footings were originally planned for some of the foundations of the 
westerly bents.  However, as Strauss later explained, tests determined that “ground water was at 
a great depth below the surface” at the west end of the viaduct alignment, allowing the Raymond 
Concrete Pile Company to install what the Chief Engineer described as “concrete piles of the 
cast-in-place type” for the westernmost bent foundations.  It appears that from bent 90 to the 
east, treated timber piles were primarily used to anchor bent foundations.162 

                                                 

159 Joseph B. Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 182, 184. 
160 Joseph B. Strauss, Golden Gate Bridge: Report of the Chief Engineer, 1938, 182; “Golden Gate Bridge,” 
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In nearly all cases, from bent 93 to the east, the columns of odd- and even-numbered bents were 
connected below the bent caps by reinforced-concrete struts and cross-beams to form square, 
four-column towers.  Strauss described the system: “each bent comprises two columns with a 
cross girder and one or more horizontal struts depending upon its height.  Bents are joined 
together in groups of two, to form towers.”  The squared, reinforced-concrete columns at the 
higher, west end of the Low Viaduct were 3’-0” x 2’-10” thick and varied in height from the 
sloping ground up to the girders.  Reflecting the structure’s greater height at the west end, some 
of the horizontal struts connecting odd- and even-numbered bents were constructed well above 
ground.  On the majority of the structure to the east, however, the struts would connect the bents 
at or under ground level.  Set atop the columns to support the viaduct’s longitudinal deck girders, 
the transverse-girding bent caps measured 68’-4” in length and extended beyond the columns 
14’-9-1/2” on the south side and 15’-6-1/2” on the north side, where the structure would 
accommodate a 3’-6” wide sidewalk.163 

Strauss described the challenges encountered during construction of the Low Viaduct’s support 
system: 

Because of the swampy character of the ground under the viaduct, it was necessary to 
adopt a type of falsework for supporting forms that would not be affected by the variable 
ground conditions under the structure.  Accordingly, all falsework was supported by the 
foundations of the structure itself.  Each column was enclosed with a four post tower 
bearing on the corners of the footing slabs.  This tower supported a falsework of rolled 
steel beams utilizing the stringers from the High Viaduct and its approaches before they 
were required for erection.  These steel beams supported the forms themselves and proper 
allowance was made for the deflection of the beams so that the resulting roadway floor 
would be a true surface as required.164 

Eaton & Smith crews built roughly the western third of the structure before the more the central 
and eastern portions began to take discernable shape.  In late December 1934, Pacific 
Constructor reported that “the deck forms are being placed on the low viaduct at its western end 
near the site of the National Cemetery and reinforcing steel for the deck will be set in position 
this week.  The west abutment of the Low Viaduct also has been concreted and the forms 
stripped off.”  Concrete deck construction on the western Low Viaduct segment continued 
through the first months of 1935.165  Workers employed by Eaton & Smith and their 
subcontractors completed the western Low Viaduct to a length of approximately 1,000’ by June 
1, 1935.166 

                                                 

163 Strauss Engineering Corporation, Low Viaduct: Concrete Details, Footings and Bents, Sheet F-107, August 21, 
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Over the next few months, in addition to gradually extending the westerly Low Viaduct to the 
east, crews began driving piles at the eastern end of the alignment and initiated the most 
demanding phase of the military replacement work for the entire eastern approach road.167  
During summer 1935, Strauss, Reed, and the GGB&HD Board of Directors channeled 
significant resources into removal, relocation, and construction of military facilities located 
within or nearby the Low Viaduct alignment (Figure 9).  Military facilities located within the 
alignment included (moving west to east): the Third Motor Pool north of the bluff line and the 
Main Post; stables, a Post Exchange building, barracks, and ancillary structures in the vicinity of 
Halleck Street; and several warehouses and ancillary buildings along Gorgas Avenue (Figure 9).  
Buildings and structures relocated to make way for the roadway included multiple Third Motor 
Pool facilities (moved north), Building 90 (now Building 201, a Post Exchange building moved 
slightly south), a Quartermaster stable (now Building 204, moved south, reoriented, and 
converted to a Post Exchange facility), and a seven-stall garage along Gorgas Avenue (moved 
southeast).  Additionally, the Army required the GGB&HD to relocate or construct new 
telephone lines, electricity conduits, gas tanks, and railroad tracks, to realign Gorgas Avenue to 
the west and repave it, and to construct the new 49th Motor Pool Barracks north of the alignment 
and Warehouse No. 5, at the northwest end of the North Cantonment warehouses along Gorgas 
Avenue.168 

                                                 

167 “Second Tower on Gate Bridge Near its Height,” [unidentified newspaper], May 6, 1935; “Plan to Close Gate 
Span for Cable Work,” [unidentified newspaper] June 3, 1935, SFPL Microfilmed Golden Gate Bridge Newspaper 
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By late September 1935, crews had completed 1,750’-0” of the western Low Viaduct and had 
begun driving some of the piles for the ramps that would carry traffic from the eastern Presidio 
approach road to the Lyon-Lombard diagonal then being planned by the GGB&HD and the City 
of San Francisco (this work was likely limited to pile driving for those portions of the ramps 
adjacent to the main Low Viaduct structure).169  In January 1936, after major winter storms 
imposed significant delays on Low Viaduct construction, Strauss announced that “the east 
abutment and the retaining walls of the Low Viaduct and all of the piles in the south footings east 
of bent no. 10 have been driven.”  Later that month, the Oakland Tribune reported that “the east 
approach Low Viaduct has reached Hallock [sic] Street in the Presidio, the first cross street west 
of the Palace of Fine Arts and the viaduct over this intersection is expected to be completed by 
the end of the present week, leaving less than 1500 feet further to go.”170  By mid-May 1936 pile 
driving had been completed for all but five bents, and the main structure was finished from the 
west abutment to bent 25 east of Halleck Street.171  The more level roadway was facilitated by 
the even ground of the flats in the vicinity of Halleck Street and the North Cantonment.172 

With construction proceeding from the center of the alignment to the east, and from the eastern 
abutment to the west, the Low Viaduct took shape rapidly during the summer months of 1936.  
In June 1936, as steel truss work began on the High Viaduct, the GGB&HD accepted new plans 
from Strauss’s engineering team for the ramps connecting the Lyon-Lombard diagonal to the 
originally planned eastern approach road to Marina Boulevard. 
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At the meeting of the GGB&HD Board of Directors on September 2, 1936, Chief Engineer 
Strauss announced completion of the Low Viaduct.173 

5.4  Construction of the Eastern Approach from the West End of the High Viaduct to the 
Southeastern Toll Area 

The westernmost segment of the eastern approach road through the Presidio would run (moving 
west to east) from the southeast toll plaza area (where fourteen toll approach lanes would 
transition into the eastern approach road’s six lanes) to the west abutment of the High Viaduct.  
After Strauss protested the original War Department grant for a 200’-0” x 300’-0” right of way 
for the toll area, which initiated contentious negotiations, the GGB&HD received a revised 350’-
0” x 500’-0” right of way in February 1934.174  Extensive excavation, fill, and grading work on 
the substructure of the toll area began in summer 1936.175  It appears that construction work on 
the substructure and various associated drainages, sewers, and peripheral access roads, as well as 
the toll plaza underpass (which would allow drivers not wanting to cross the bridge and 
GGB&HD staff to move between the northbound and southbound lanes) was performed by both 
Eaton & Smith and WPA crews.176  Paving of the toll plaza and underpass, along with 
construction of the permanent GGB&HD administration building and toll booths, was completed 
by mid-May 1937, just prior to the opening of the Golden Gate Bridge. 177 

The approach roadway between the toll plaza and the High Viaduct necessitated realignment of 
Lincoln Boulevard and construction of an underpass bridge carrying the approach road over 
Lincoln Boulevard (Figure 9).  A nearly quarter-mile segment of Lincoln Boulevard between the 
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northerly radio station and Story Avenue was realigned slightly north, depressed through 
excavation, and widened to 40’-0”.  Construction of the Lincoln Boulevard Undercrossing 
required extensive excavation that provided fill for the toll plaza.  Work on the Lincoln 
Boulevard Undercrossing and the at-grade approach road segment between the toll plaza and the 
High Viaduct appears to have begun in early fall 1936.  In mid-October, Strauss reported that 
“both abutments for the Lincoln Boulevard Undercrossing have been concreted.”  By the end of 
November, crews had begun grading the roadway alignment between the underpass and the High 
Viaduct.  Excavation for the realigned segment of Lincoln Boulevard continued into December 
as Eaton & Smith workers began grading the alignment between the Lincoln underpass and the 
toll plaza.178  Winter storms appear to have delayed progress in late December and January.  On 
January 13, 1937, at the recommendation of Chief Engineer Strauss, the GGB&HD Directorate 
approved an extra order for Eaton & Smith to lower “the foundations for the wing walls of the 
Lincoln Boulevard Undercrossing beneath the roadway leading into the Toll Area  from the 
South . . . until a rock foundation be encountered.”  It appears that wet weather and waterlogged 
soil delayed completion of the Lincoln Boulevard Undercrossing until late April or early May 
1937.179 

As constructed, the Lincoln Boulevard Undercrossing (Bridge No. 34-0062) consisted of one 
reinforced-concrete girder span made up of fourteen girders supported on each side by abutments 
and wing walls.  The undercrossing deck extended 24’-0” over Lincoln Boulevard and carried 
both a 60’-0”-wide six-lane roadway and a 5’-0’-wide sidewalk.180  This structure was widened 
along with the at-grade roadway between the High Viaduct and the toll plaza in the mid-1950s 
(discussed in Section 6.2). 

5.5  Construction of the Eastern Approach Deck Spans, Sidewalks, and Balustrades 

The deck system on the eastern approach varied somewhat at each of the viaducts.  Crews 
utilized Portland cement for the main deck slabs across the entire approach road.  On the High 
Viaduct, fifteen steel stringers running longitudinally were mounted across the steel transverse 
floor beams of each truss.  Fifteen longitudinally positioned reinforced-concrete girders formed 
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the T-beam arrangements of the Low Viaduct’s fixed and drop-in deck spans.  Describing the 
Low Viaduct deck system and its construction, Strauss wrote: 

This structure, being composed of alternate four post towers with simple spans between, 
lent itself to an economical and rapid procedure for construction.  In the simple spans, 
one end was fixed to the tower span with steel dowels and the other end was left free to 
move by means of metal expansion plates embedded in the concrete.  The upper bearing 
plates were of steel and the lower ones of bronze.  On account of the heavy reinforcement 
of the columns and beams of the viaduct, internal vibrators were used to insure dense 
concrete free from voids.181 

Initial plans for the deck were altered in August 1934 when, at the Chief Engineer’s 
recommendation, the GGB&HD Directorate authorized “substitution of concrete balustrade for 
steel-hand [sic] railing” between the roadway and the sidewalk.  The deck arrangement across 
the eastern approach would include a 60’-0” roadway accommodating six traffic lanes, concrete 
balustrades along both sides of the viaduct decks, and a sidewalk stretching along the entire north 
side of the road.182 

Construction plans indicate that the High Viaduct and at-grade roadway decks incorporated 
expansion joint arrangements differing from the bearing-plate expansion joints at each end of the 
drop-in spans along the Low Viaduct.  The High Viaduct deck appears to have been constructed 
with apron-plate expansion joints at the ends of truss spans, and with multiple, elastite-filled 
longitudinal and transverse expansion joints across the deck between apron-plate joints.  Plate 
bearing expansion joints also appear to have separated most of the spans atop the High Viaduct 
bent caps.  Plans indicate that the approach’s typical at-grade roadway segments included 
transverse expansion joints at intervals of 60’-0”.  Between these were four longitudinal 
expansion joints, two along the curbs lining each side of the roadway, and two joints running 
20’-0’ from inside the road from the curbs.183 

While a large portion of the western Low Viaduct deck was completed earlier, in September 
1936 Pacific Constructor reported that Eaton & Smith had completed the Low Viaduct deck 
except for several feet of concrete barrier and forms.  At the same time, the contractors’ crews 
prepared to erect forms for paving work on the High Viaduct.184  By mid-December 1936, the 
High Viaduct had been completed and paving work had begun on the roadway between the High 
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Viaduct and the toll plaza.185  Winter storms in January and February 1937 appear to have 
slowed the remaining pavement and concrete work on the road, curbs, sidewalks, and barriers 
along segments of the approach road not supported by viaducts.  By mid-April 1937, however, 
deck-level paving and concreting was underway on the at-grade roadway segments between the 
High Viaduct and the toll plaza, along Battery Bluff between the High and Low Viaducts, and at 
the east end of the alignment in the vicinity of Marina Boulevard.186  On May 12, 1937, Strauss 
reported that: 

All of the pavement has been laid between Lyon Street and the toll plaza.  The curb along 
the north side of the roadway is completed and all of the sidewalk between the High 
Viaduct and the underpass at Lincoln Boulevard has been poured.  This Contractor 
[Eaton and Smith] is now starting to place the curb on the south side of the roadway.  The 
Lincoln Boulevard underpass road is complete with the exception of one section of 
asphalt pavement at the North end.  Grading of this last section is under way, and this 
road should be ready for traffic some time during the week. 

Clean-up work on the deck construction effort was completed the following week.187 

5.6  Electrical System and Lighting 

Alta Electric & Mechanical Company laid the eastern approach road’s electricity conduit and 
wiring.  The company installed electroliers in concrete anchorages built into the balustrades 
along portions of the viaducts, or in square concrete pedestals built adjacent to portions of the 
viaduct balustrades and along the concrete barriers of the at-grade roadway segments.  In 
addition to the Golden Gate Bridge and the eastern approach road, the company also installed the 
roadway electroliers on the Sausalito lateral, one of the approach roads on the north side of the 
Golden Gate.  Plans indicate that across the entire north side of the eastern approach, 0’-3”-
diameter transite conduits were laid in the sidewalk concrete.  Additional 0’-1-1/4” diameter 
conduit appears to have been laid in the concrete below the barrier separating the road from the 
sidewalk on the north side of the viaducts, as well as in the concrete just inside the curb and 
below the balustrade on the south side of the viaducts (plans indicate that between bents 12 and 
29, the conduit measured 0’-1-1/2” diameter).  Along the at-grade approach segments, the 0’-1-
1/4” diameter conduit on each side of the roadway appears to have been laid in the earthen fill 
just outside the vertical planes of the barrier and curbs on each side of the road.188 

                                                 

185 Strauss, Report to GGB&HD Board of Directors, December 9, 1936: 1, Derleth Bancroft, BANC 91/116 c, 
Carton 3, Folder 1: Golden Gate Bridge, Vol. 33, Dec. 1936–Jan. 1937; “Golden Gate Bridge Cable Wrapping Starts 
Soon,” Pacific Constructor, 19 (December 12, 1936): 5. 
186 “Span Ready by Opening Date, Engineer Says,” Pacific Constructor, 20 (February 6, 1937): 6.  Also see from 
Derleth Bancroft, BANC 91/116 c, Carton 3, Folder 2, Vol. 34, Feb.–Apr. 1937:  “Paving Work to Be Resumed,” 
San Francisco Chronicle, April 5, 1937; Strauss, Report to GGB&HD Board of Directors, April 14, 1937: 1.   
187 Strauss, Report to GGB&HD Board of Directors, May 12, 1937: 1, Derleth Bancroft, BANC 91/116 C, Carton 3, 
Folder 2, Vol. 35, May–June, 1937; “Final Touches Due This Week on Gate Bridge,” [unspecified newspaper] April 
1, 1935, SFPL Microfilmed Golden Gate Bridge Newspaper Clippings. 
188 Strauss Engineering Corporation, High and Low Viaducts, Balustrade Reinforcing, Sheet No. F-216, October 17, 
1935, Caltrans District 4 Map Room; Strauss Engineering Corporation, High Viaduct, Electrolier Anchorage and 
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The main electrical work on the eastern approach appears to have followed deck concreting 
efforts that included installation of the conduits for the electrical wiring.  On February 10, 1937, 
Strauss reported that Alta Electric crews had “pulled conduits on the Low and High Viaducts and 
in the two main [span] towers.”  In March the GGB&HD authorized Alta Electric to install an 
emergency telephone system and associated cable on the eastern approach.  Alta Electric crews 
completed the electric conduit and telephone system by early May 1937.  Electricity for the 
roadway telephones and lights was provided by a substation constructed in the toll plaza area.189 

Alta Electric’s electricity transmission system powered lamps elevated by electroliers installed in 
anchorages built into two types of concrete features.  Most of the approach road’s streetlight 
anchorages were housed in four-sided, bevel-topped concrete pedestals that approximated the 
height of the road’s concrete barriers.  Anchorages of this type were built on the north side of the 
concrete pedestrian barrier along the sidewalk running the length of the road’s north side, and on 
the south side of the barrier running along the south side of the at-grade roadway segments.  On 
the south sides of the viaducts, Alta Electric crews installed the anchorages in some of the 
engaged piers projecting from the outer faces of the balustrades.190  Alta Electric appears to have 
installed the electrolier anchorages immediately following completion of the concreting and the 
conduit installation.  Crews had finished work on the viaduct anchorages by mid-April 1937, and 
appear to have completed the anchorages along the at-grade roadway in early May 1937.191 

The electroliers on the eastern approach created a significant measure of aesthetic continuity 
between the Golden Gate Bridge and the approach road.  The same electroliers would also be 
installed along the ramps that would connect the eastern approach road to the Lyon-Lombard 
Diagonal and its ramps.  It appears that by 1935, architect Irving F. Morrow, Strauss, and the 
other bridge engineers had chosen to make use of sodium vapor lamps.  These recently 
developed illuminants projected relatively low levels of light to create a soft, golden glow.  In so 
doing, they eliminated the glare that would have been produced by white light emanating from 
the era’s tungsten filament lamps, especially in the frequently thick fog of the Golden Gate.  
Architect Morrow developed a detailed lamp plan for the main-span deck, approach viaducts, 

                                                                                                                                                             

Balustrade Details, Sheet Nos. F-211 and F-212, August 1, 1934, Caltrans District 4 Map Room; Strauss 
Engineering Corporation, Presidio Road, Electrolier Anchorage for Graded Roadway, Sheet No. F-7 [no date]; 
Caltrans District 4 Map Room.   
189 See, from Derleth Bancroft, BANC 91/116c, Carton 3, Folder 2, Vol. 34, Feb.-Apr. 1937:  Strauss, Report to 
GGB&HD Board of Directors, February 10, 1937: 1; Strauss, Report to GGB&HD Board of Directors, March 31, 
1937: 2.  Also see R.G. Cone, Daily Construction Report, May 4, 1937: 1, Derleth Bancroft, BANC 91/116 C, 
Carton 3, Folder 2, Vol. 35, May–June, 1937.   
190  Strauss Engineering Corporation, High Viaduct, Electrolier Anchorage and Balustrade Details, Sheet Nos. F-211 
and F-212, August 1, 1934, Caltrans District 4 Map Room; Strauss Engineering Corporation, Presidio Road, 
Electrolier Anchorage for Graded Roadway, Sheet No. F-7 [no date], Caltrans District 4 Map Room. 
191 R.G. Cone, Daily Construction Report, May 4, 1937: 1, Derleth Bancroft, BANC 91/116 C, Carton 3, Folder 2, 
Vol. 35, May–June, 1937; “Span Approach Sidewalk Work Nearing Finish,” Pacific Constructor, 20 (May 8, 1937): 
5.   



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 108) 

piers, towers, and approach roads in 1935.192  “While the roadway lamp is installed for practical 
purposes,” wrote Morrow, “it will have a decorative value as well.  The long line of yellow glow 
marking the roadway will serve as the one constant bond uniting the various parts of the 
structure.”193 

The steel electroliers that would eventually line both the Golden Gate Bridge and the eastern 
approach through the Presidio were notable for their futuristic, Streamline Moderne shapes.  
Morrow designed the electroliers.194  Manufactured by General Electric, the electroliers would 
rise to heights of 25’-0”, and consist of what Engineering News-Record described as “steel H-
beams whose tops have been worked over to provide a convenient support.  The webs in the tops 
of the beams . . . are split, and the flanges are separated and bent into curves suitable for carrying 
the luminaires.”  Installed symmetrically on the bridge span, with two units positioned on each 
side of the roadway 150’-0” apart, the electroliers would be positioned in a staggered pattern on 
each side of the eastern approach roadway.  It appears that during May 1937, Alta Electric crews 
installed the steel electroliers and sodium-vapor lamps across the eastern approach road, the 
completed Lyon-Lombard diagonal ramp, and the portion of the diagonal aligned through the 
northeastern Presidio (Richardson Avenue).  The electroliers represented one of the last 
components of the approach-road construction process.195 

                                                 

192 Morrow & Morrow Architects to GGB&HD, Decorative Illumination Study, April 6, 1935, Derleth WRCA, 
Folder 36, Box 5.  Morrow’s report indicates that the choice of sodium vapor lighting had not been made by 1935. 
The GGB&HD did announce the decision in favor of sodium vapor lighting in early 1936.  See “Commuters to Aid 
Span Bus Survey,” San Francisco News, January 15, 1936, Derleth Bancroft, BANC MSS 91/116C, Carton 2, 
Folder 22, Vol. 29, Jan-Apr 1936. 
193 Morrow & Morrow Architects, Decorative Illumination Study, 12; Frank L Stahl, Daniel E. Mohn, and Mary C. 
Currie, The Golden Gate Bridge: Report of the Chief Engineer, Volume II (San Francisco: Golden Gate Bridge, 
Highway, and Transportation District, Second Edition, 2007), 174, 178–79. 
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Environmental Design Archives of the University of California, Berkeley.  Irving F. Morrow, Sketch of “Electrolier, 
Golden Gate Bridge,” May 5, 1934, Irving F. and Gertrude Comfort Morrow Collection, 1914–1958, FF36, 
Environmental Design Library Archives, University of California Berkeley (hereafter referred to in footnotes as 
Morrow Berkeley Environmental Design). 
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Morrow’s design of the electroliers, see  Macdonald and Nadel, Golden Gate Bridge: History and Design of an Icon, 
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Charles Derleth, Jr. to James Reed, May 4, 1937: 1; James Reed to Joseph B. Strauss, Correspondence Regarding 
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[unspecified newspaper] May 17, 1937, SFPL Microfilmed Golden Gate Bridge Newspaper Clippings; Strauss 
Engineering Corporation, Presidio Roadway Lighting, Sheet No. 1117, January 31, 1936, Caltrans District 4 Map 
Room.  
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5.7  Painting on the Eastern Approach Road and Connecting Ramps 

The paint that would color steel features of the eastern approach road was determined by the 
choice of paint for the steel features that dominated the Golden Gate Bridge structure visible to 
the northwest.  Consulting Engineer Ammann and General Manager Reed initially recommended 
aluminum paint.  Concerned with the bridge’s visibility, the Navy stated its preference for the 
bridge to be painted in yellow and black stripes.  Architect Morrow, however, successfully urged 
an orange-red color that would eventually be branded International Orange.  The earth-toned 
orange-red color promised to accentuate the bridge’s presence at the Golden Gate while 
complementing the surrounding landscape of the Presidio’s green forests and the gold-colored 
hills of the Marin Headlands, a landscape which was typically dominated by either foggy 
grayness or, during sunlit days, the blue hues of the sea and sky.  After several manufacturers 
submitted samples, the selection of International Orange was approved by the GGB&HD in 
October 1936.196 

Once painted, the abundance of steel on the High Viaduct would, in conjunction with its overall 
design, give that structure the strongest aesthetic continuities with the Golden Gate Bridge of any 
portion of the eastern approach.  All of the truss steel and deck stringers along the High Viaduct 
were painted International Orange.  The steel electroliers lining the entirety of the approach road 
would also be painted International Orange.  Apart from the electroliers the application of 
International Orange along the Low Viaduct would be limited to the single irregular span of steel 
stringers supporting the Low Viaduct deck over the northbound ramp connection with the Lyon-
Lombard diagonal. 

August Gerske’s Pacific Bridge Painting Company received the contract to paint the High 
Viaduct trusses and other steel along the eastern Presidio approach road.  Painting began on the 
High Viaduct in late December 1936, as concrete work continued atop the structure’s deck.  
Pacific Bridge Painting Company finished the steel features of the eastern approach viaducts in 
February 1937.197  Electroliers appear to have been painted later. 

5.8  Construction of the Lyon-Lombard Diagonal and Connecting Ramps 

In June 1936, the GGB&HD accepted final plans for the viaduct  ramps that would connect the 
Low Viaduct to the Lyon-Lombard diagonal.198  The ramps would be constructed mainly by 

                                                 

196 The process of paint selection is discussed Van Der Zee, The Gate, 150–51, 206–07, 219–220, 264–65.  Also see 
Minutes of the Meeting of the GGB&HD, Book 3, July 29, 1936: 274, Historical Records of the GGBH&TD; 
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WPA laborers under federal WPA Grant Nos. 5640 and 8264.199  Private contractors would also 
contribute to the project.  Trucks and buses traveling between San Francisco and the Golden 
Gate Bridge would be required to access the eastern approach road via the Lyon-Lombard 
diagonal.200  During construction of the diagonal, the City of San Francisco would name the road 
Richardson Avenue for the English navigator William A. Richardson.  In 1835 Richardson 
founded the village of Yerba Buena, which subsequently became the early center of San 
Francisco.201  Richardson Avenue would extend between the Low Viaduct to the northwest and a 
southeasterly connection to Lombard Street (State Route 2 at that time).  The Richardson Avenue 
diagonal would connect to Lombard Street approximately 150’ west of the intersection of 
Broderick and Lombard Streets. 

WPA crews began clearing the alignments of the at-grade roadway and viaduct ramps through 
the Presidio in late July 1925.202  At the same time, the GGB&HD authorized expenditure of 
$20,000.00 for military replacements associated with Richardson Avenue construction.  
Although the financing arrangement involving the GGB&HD, the City of San Francisco, and the 
WPA had yet to be finalized, the GGB&HD counted this expenditure as part of the 20 percent 
sponsor’s contribution required under WPA grants.203  The City’s portion of the sponsor’s 
contribution would be paid from its annual share of state gas-tax funds.  Military replacement 
work associated with the construction of the ramps and at-grade roadway would include 
relocation of the railroad lines between Halleck Street and the North Cantonment warehouses, 
removal of the tennis court southeast of the southerly North Cantonment warehouses and 
construction of a new court southwest of Gorgas Avenue, rehabilitation of several buildings,  
construction of sewer and electricity lines, and removal of the Letterman Club building along 
Lyon Street just south of the Palace of Fine Arts grounds.204 

The City of San Francisco began requesting bids from private contractors for portions of work on 
the project in September 1936.  The Bay Area construction journal, Pacific Constructor, 
published estimates of construction materials in advertisements for private bids on some of the 
Richardson Avenue work.  The first contract was awarded to M. B. McGowan for an estimated 

                                                 

199 Clyde E. Healy, Report of Clyde E. Healy, Assistant City Engineer—City of San Francisco—and Coordinator of 
WPA Projects; Period: October 10, 1935 to August 31, 1939 (San Francisco, 1939), 48; Mooser, Report on Progress 
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Constructor, 19 (December 26, 1936): 3; Healy, Report of Clyde E. Healy . . . Coordinator of WPA Projects, 1939, 
48; Straus & Paine, Inc., Lyon Street Connection—Plan and Profiles, Sheet No. F-127, April 25, 1936, Drawer 228, 
Folder 2, Golden Gate N.R.A. Park Archives.   



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 111) 

2,395 cubic yards of foundation excavation, and for furnishing and driving 33,275’-0” (linear) of 
timber piles at a price of $23,000.00.  McGowan crews began the work in October 1936 and 
continued through December.205 

At that time, the City of San Francisco also advertised bids for construction of the diagonal 
Richardson Avenue roadway segment to be built beyond the Presidio through two city blocks.  
The cost estimate offered by the City was $48,000.00.  Pacific Constructor listed the “principle 
items involved:” 

6000 cubic yards of excavation; 69,600’-0” [square] asphaltic concrete pavement; 
10,700’-8” [square] concrete pavement; 30,200’-0” [square] x 0’-6” x 0’-2” asphalt-
concrete pavement; 1814’-0” [lineal] C.C. pipe sewer of various sizes; relocation of a 
high pressure hydrant; 43 tons asphaltic concrete binder; 62 tons asphaltic concrete 
wearing surface, and 18,000’-0” [square] two-course concrete sidewalk. 

The contract was awarded to the San Francisco outfit A. G. Raisch at price of $45,799.35.206  
The City announced and awarded several additional contracts in March and April 1936.  Fay 
Improvement Company received a $3,703.60 contract for furnishing and “rolling approximately 
940 tons asphaltic concrete binder course and wearing surface on Lyon Street, Gorgas Avenue 
and other streets, for approaches to the Golden Gate Bridge.”  J. Philip Murphy appears to have 
been awarded the contract for furnishing and erecting the structural steel of the elevated ramps 
connecting Richardson Avenue to the Low Viaduct.  Chas. L. Harney won a $9,133.05 contract 
to construct the roadway segment connecting the east end of the main Low Viaduct ramp to 
Marina Boulevard.207 

Several elements of the Richardson Avenue roadway and its viaduct-elevated ramps would link 
these features aesthetically to the main eastern approach road.  Although roughly half as wide as 
the main Low Viaduct structure, the viaduct portion of the connecting ramps would repeat the T-
beam deck structure and two-column-bent arrangement of the Low Viaduct.  Curved Streamline 
Moderne electroliers painted International Orange would line the north and northeast side of the 
curving on-ramp and the south and southwest side of the curving off-ramp.  The electroliers 
would be installed in anchorages built into some of the engaged balustrade piers patterned 
regularly along the ramps’ outer balustrade faces, which repeated the balustrade design of the 
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Low Viaduct.  Apart from a median divider that would separate the north and southbound lanes, 
the Richard Avenue roadway between the ramps and Lyon Street would feature concrete curbs, 
concrete barriers, outer fences, and Streamline Moderne electroliers anchored in concrete 
pedestals, all arranged identically to the at-grade portions of the main eastern approach road.208 

In addition to private contractors’ crews, 500 WPA laborers were working on the Richardson 
Avenue roadway and ramps through the Presidio by February 1937.209  By this time the City of 
San Francisco had initiated legal action to condemn property located within the alignment 
through the city blocks bordered by Lyon, Francisco, Broderick, and Lombard streets.  Much of 
the form work for the viaduct ramps had been completed by this time as well.210 

By late March, after rain delays, crews had begun pouring concrete on the off-ramp extending 
southeast from the Low Viaduct, and had completed demolishing buildings within the 
Richardson Avenue alignment east of the Presidio.  At this time the City of San Francisco 
announced the bad news that the Richardson Avenue on-ramp to the Low Viaduct would not be 
completed by the May 27 date set for the Golden Gate Bridge opening.  San Francisco News, the 
press’s most vocal critic of the approach problems, reported that the GGB&HD Board of 
Directors received the news in “stunned silence.”211 

Final paving of the roadway and viaduct off-ramp took place in May, with electrical crews 
installing electroliers and sodium vapor lamps along concreted segments.212  Richardson Avenue 
and its off-ramp connection to the Low Viaduct were completed in time for the Golden Gate 
Bridge’s opening day ceremony on May 27, 1937.  The on-ramp viaduct was completed 
approximately seven months later, on January 22, 1938.213 

                                                 

208 This paragraph is based on present-day surveys of the eastern Doyle Drive corridor and historic photographs in 
Mooser, Report on Progress of the Works Program in San Francisco, 1938, 44–47.   
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5.9  The Question of Engineering and Architectural Credit for the Eastern Approach Road 
through the Presidio 

Available evidence indicates that the viaducts and at-grade roadway segments of the eastern 
approach were largely products of collective engineering and design efforts.  A limited number 
of eastern approach features can be attributed to specific individuals.  The research for this report 
does indicate that architect Irving F. Morrow had a role in the architectural treatments of the 
High and Low Viaducts.  Hired by Strauss in 1930, Morrow designed many of the Art Deco and 
Streamline Moderne elements of the bridge’s architectural detailing.  Morrow was also the 
original advocate of International Orange paint.  In addition to a drawing of the electrolier 
prototype (discussed in Section 5.6), two additional surviving Morrow drawings specify limited 
design details for the High Viaduct and the Low Viaduct balustrades (discussed in Section 5.5). 
The archival research for this report provides less conclusive evidence indicating individual 
contributions to the engineering of the High Viaduct and Low Viaduct.  It cannot be assumed 
that these structures were engineered by Joseph Strauss himself, and available evidence suggests 
that, like the Golden Gate Bridge, the approach viaducts were products of collaboration.  In The 
Gate, which includes the most critical historical assessment of Strauss’s role as Chief Engineer, 
John Van Der Zee argues that although Strauss insisted on receiving credit as the primary creator 
of the Golden Gate Bridge, his activities during the late 1920s and 1930s centered on mainly 
promotion, negotiation, and management.  Clifford Paine, Strauss’s right-hand-man at the 
Strauss Engineering Corporation, and Russell Cone, the man Strauss hired to manage 
construction on the site, likely contributed to the approach engineering.214  The Strauss 
Engineering Corporation (renamed Strauss & Paine, Inc. by 1936) produced all of the plans for 
the eastern approach road through the Presidio (Doyle Drive), the viaduct ramp connections to 
Richardson Avenue, and the Richardson at-grade roadway segment through the Presidio.215 

The reinforced-concrete piers of the High Viaduct, which repeat the portal patterns of the Golden 
Gate Bridge towers, were shaped at least to some degree not only by Morrow, but also by 
engineer Charles A. Ellis and architect John Eberson.  Ellis and Eberson made important 
contributions to the Golden Gate Bridge towers, which rise above the deck of the main span in a 
series of rectangular shapes.  Ellis worked for Strauss’s engineering firm from 1922 to 1931, 
when Strauss fired him.  The Chief Engineer claimed that Ellis was spending an inordinate 
amount of time on engineering calculations.  These calculations, however, turned out to be 
essential to the eventually successful construction of the Golden Gate Bridge.  Ellis was 
responsible for the horizontal struts that provide cross-bracing for the tower legs above the deck 
of the main span.  Marking an innovative turn away from typical diagonal bracing on large 

                                                 

214 Van Der Zee, The Gate, 156, 169–172, 246–48.  Van Der Zee offers a colorful description of the working roles 
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suspension bridge towers, this feature laid the basis for the rectangular portals of the Golden 
Gate Bridge towers.216  Eberson worked for Strauss in 1930 and introduced the Art Deco pattern 
of successive indentations or steps to the main span tower legs.  Morrow would subsequently add 
other Art Deco elements to the bridge’s architectural design, dispensing with ornamental clutter 
in favor of a sleek, modern look.  Such elements included vertical fluting, non-structural 
brackets, and plate covers for the struts that featured chevron patterns, which were repeated on 
the bridge’s concrete pylons and handrailing.217 

Morrow also incorporated the new and increasingly popular Streamline Moderne style to 
elements of the Golden Gate Bridge project.  Many of Morrow’s aesthetic contributions to the 
bridge could be characterized as streamlined Art Deco for their restrained or minimalist use of 
Art Deco ornamentation.  However, recent interpretation tends to characterize Streamline 
Moderne as a style which marked a move away from Art Deco.  Art Deco tended to make use of 
so-called “primitive” forms—ornamental patterns and structural arrangements borrowed from 
Mayan temples, for example.  Streamline Moderne designers dispensed with Art Deco 
ornamentation and made use of rounded corners and horizontal banding, features that evoked 
transportation technology and echoed the era’s newest appliance designs.  Inasmuch as Art Deco 
looked to the past and celebrated the so-called primitive, Streamline Moderne looked to the 
future and emphasized movement.  One recent scholarly study has shown that biological 
concepts and forms also influenced both Streamline Moderne architecture and the general trend 
toward streamlining in 1930s design.218  Streamline Moderne elements of the Golden Gate 
Bridge project included the original toll booths, which were banded and rounded, as well as the 
curved-steel electroliers. 

5.10  The Eastern Approach, the Golden Gate Bridge, and 1930s Modernism: Opening 
Day, May 27, 1937 

On May 27, 1937, hundreds of thousands of San Franciscans and visitors to the city flocked to 
the first day of the Golden Gate Bridge Fiesta.  During this first day of celebrations, only 
pedestrians were permitted to cross the bridge.219  The initial features of the Golden Gate Bridge 
project which most of the attendees experienced up close that day were the viaducts and roadway 
of the eastern approach road through the Presidio. 

Coming upon the entrance-exit for the Marina Boulevard ramp at the intersection of Marina 
Boulevard and Lyon Street, Pedestrian Day attendees would have encountered a sign with Art 
Deco lettering designed by Morrow that read: “Golden Gate Bridge, No Toll North Bound.”  On 
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their trek to the bridge, pedestrians would likely have made immediate notice of the curving, 
Morrow-designed electroliers painted International Orange.  Protruding over the sides of the 
roadway, the lights doubtlessly appeared technologically futuristic while perhaps also evoking 
organic associations (such as a stem bent at its end with the weight of a yet-to-blossom flower 
bud). 

Continuing several hundred yards northwest, Pedestrian Day attendees would have come upon 
the Low Viaduct.  Engineered in a simple manner, with unadorned two-column bents and cross-
girder beams, the Low Viaduct also featured a balustrade with decorative elements executed in a 
subdued Art Deco style.  These decorative elements were repeated on the ramp connections to 
Richardson Avenue.  Observing the balustrade detailing, pedestrians encountered bold but 
simple, sometimes angular lines forming repetitively symmetrical shapes that appeared modern 
while also echoing nonclassical design arrangements typically associated with Art Deco. The 
inner balustrade faces featured a basecourse and table that combined with recesses to create 
rectangular friezes at regular intervals.  The friezes accentuated the visual theme of rectangular 
verticality observable in the shapes of the bridge towers and pylons to the northwest.  Opposite 
the friezes, engaged piers were built into the outer balustrade faces at regular intervals.  On the 
Low Viaduct, the engaged piers took shape as beveled extensions of the bent caps at each side of 
the roadway.  The outer balustrade face also featured a basecourse and a caprail that continued 
across the tops of the engaged piers.  A limited number of the engaged piers on the south side of 
the Low Viaduct and the elevated ramps connecting to Richardson Avenue functioned as 
anchorages for the electroliers.  On the north side of the Low Viaduct, the electroliers were 
anchored in bevel-topped pedestals built adjacent to the concrete pedestrian barrier between the 
road and sidewalk. 

Research for this report identified a single Morrow drawing specifying the arrangement of the 
engaged piers and other detailing along the Low Viaduct. 220  In the absence of additional 
evidence indicating a possible earlier contribution to the design by Eberson, it appears likely that 
the decorative elements of the Low Viaduct balustrade were products of Morrow’s work. 

Pedestrians traveling to the bridge over the High Viaduct on May 27, 1937 likely noticed only 
the interior faces of the High Viaduct balustrades.  Viewing the Golden Gate Bridge to the 
northwest from the top of the viaduct, observant pedestrians would have noticed the way the 
combination of insetting and both vertical and horizontal lines on the interior balustrades echoed 
the more dramatic, three-dimensional mix of the insetting, tower verticality, and horizontal deck 
line of the Golden Gate Bridge.  Here again, research for this report identified a single 1934 
Morrow drawing specifying design details on the High Viaduct.221 

Pedestrian Day attendees traveling along Presidio roads, as well as attendees at the official 
dedication ceremonies at Crissy Field on May 28, would have certainly noticed the High 
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Viaduct’s complementary visual relationship to the Golden Gate Bridge.  The High Viaduct’s 
combination of color, shape, and structural arrangement resulted in Doyle Drive’s most striking 
visual continuities with the Golden Gate Bridge.  On High Viaduct piers 3–8, the stepped 
battering of the easterly and westerly column (or leg) faces, the simple angular brackets between 
columns and girder beams, and the rectangular space formed by the piers’ overall shapes echoed 
the rectangular portals and stepped pattern of the Golden Gate Bridge towers.  Without the 
chevrons or ornamental brackets visible on the bridge towers, piers 3–8 represented more sharply 
angular variations on the bridge tower design.  Doubtlessly the most universally striking parallel 
between the viaduct and the bridge was the viaduct’s International Orange stiffening-truss spans.  
More than any other element of the eastern approach road, the High Viaduct would have 
reminded the first public crowds that the eastern approach road was an integral part of the larger 
Golden Gate Bridge project. 

5.11  Final Planning of the Funston Avenue Approach Road  

Throughout winter and spring 1937, the question of the size of the tunnel under the Presidio golf 
course continued to delay progress on finalizing plans for the proposed southerly Funston 
Avenue approach that would subsequently be named Veterans Boulevard (Park Presidio).  Just 
weeks before the opening of the Golden Gate Bridge, the GGB&HD received news that the War 
Department had rejected the latest set of survey maps submitted by the California State 
Department of Public Works for a right-of-way to develop the Funston Avenue approach.  It 
appears that the War Department’s main objection involved insufficient tunnel length and 
encroachments on extant Presidio roads.222 

By mid-June, one Bay Area newspaper was reporting that the Presidio’s General Simmonds had 
tentatively agreed to a new proposal for an approach consisting of several viaducts and “a tunnel 
longer than the 1,100-foot one proposed by the state.”  By this time, the Redwood Empire 
Association, San Francisco’s Civic League of Improvement Clubs, and several local Bay Area 
congressional representatives (including Richard Welch) had brought heavy pressure to bear on 
the War Department and the state to reach an agreement.  Indeed, Welch went so far as to 
propose that a congressional bill to appropriate $7 million for Presidio improvements be 
amended to require the War Department to grant right-of-way for the Funston Avenue approach, 
and to repay the GGB&HD the money it had spent on military replacements.223  In December 
1937, as the City of San Francisco and WPA workers completed the off-ramp from the eastern 
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approach to Richardson Avenue, the GGB&HD endorsed the state’s new plans for a Funston 
Avenue approach that would include a 1,400’-0” tunnel and several viaducts.224 

The state’s evolving plans drew criticism as well.  Casting the GGB&HD Board’s sole dissenting 
vote on the most recent Funston plans, Director Hugo Newhouse that the District was “being 
handed a lemon by the Army and the state again.”  Complaining that the Army was “just trying 
to get sightseers off its roads and onto a state road,” Civic League of Improvement Clubs 
Secretary George Gerhard charged that bridge-bound travelers would be slowed by traffic jams 
resulting from the plan to allow motorists to travel toll free between the Richmond and Marina 
Districts via a ramp connecting the proposed Funston approach and the eastern approach.225 

Once the bridge had been open for a while, many San Franciscans doubtlessly came to accept the 
reasonableness of the Army’s insistence that traffic through the Presidio not interfere with 
military traffic and operations on the Presidio.  Gerhard’s complaints echoed those of the earlier 
San Franciscans who had dreamt of a Presidio not subject to federal military authority, and open 
to unencumbered public use or commercial development.  The new plan described by Newhouse 
as “a lemon” was at least partly a product of the precedents established during the planning of 
the eastern approach road, and largely a continuance of the history of mixed military and public 
use of Presidio lands.  Every day thousands of bridge-crossing automobiles traveled through the 
Presidio on the eastern approach road.  The only way the Army could maintain the character and 
function of the Presidio as a military reservation open to civilian recreation, and serving military 
needs, was to insist that traffic be channeled through the Presidio with minimal impact on the 
landscape, and with complete separation from established Presidio traffic patterns. 

With the Golden Gate Bridge operating at a loss during its first fiscal year, the lack of a southerly 
approach road through the Presidio remained the GGB&HD’s most pressing problem.  “The 
district has been seriously handicapped in developing revenue traffic and motorists have been 
greatly inconvenienced by the lack of adequate approaches to the Bridge,” announced the 
GGB&HD in its annual report for 1937–1938.  The report listed the Funston Avenue approach as 
the most important proposed improvement needed to realize the full benefits of public 
investment in the bridge.  Second on the District’s list of needed improvements was the proposed 
widening of Lombard Street between Van Ness Avenue and Richardson Avenue.226  A majority 
of the GGB&HD Directorate and much of the public were doubtlessly relieved when, in 
February 1938, the War Department announced its approval of the State Highway Commission’s 
latest plan for the Funston approach, which provided for a 1,400’-0” tunnel and several viaducts.  
Nevertheless, the GGB&HD continued to clash with military officials over the Army’s insistence 
that all military personal (including Army retirees) be granted toll-free access to the bridge, as 
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well as its refusal to allow bridge-crossing motorists to use the segment of Lincoln Boulevard 
through the western Presidio (between roughly the toll plaza and Camino Del Mar) as a 
temporary southern approach route.227 

In July 1938, approximately two months after former Golden Gate Bridge Chief Engineer Joseph 
B. Strauss died of a heart attack in Los Angeles, the Army at last issued a right-of-way permit for 
the Funston Avenue approach.  By this time, the GGB&HD had also received news that the 
state’s leading regulatory body, the California Railroad Commission, had ordered termination of 
the Golden Gate ferry operations between Sausalito and San Francisco, which promised to 
increase the District’s toll income by a sum of $200,000.00 annually.  In early August 1939, 
Secretary of the Interior Harold Ickes announced a federal PWA grant to the State of California’s 
Department of Public Works to help finance construction of the approach road.  The state 
assumed responsibility for two thirds of the estimated $1,450,000.00 cost of the road to be 
financed by the PWA grant and state gas-tax funds.  The City of San Francisco would bear the 
remaining third of the total cost.  Department of Public Works, District 4 State Highway 
Engineer John H. Skeggs was instrumental in negotiating the agreements that allowed for 
construction of the Funston Avenue approach road.228 

5.12  Construction of the Funston Avenue Approach Road’s Northerly Viaducts: Viaducts 
B (Kobbe Avenue Undercrossing, Bridge No. 34-0017) and C (Ruckman Avenue 
Undercrossing, Bridge No. 34-0018) 

Final plans for the Funston Avenue approach road to the Golden Gate Bridge, which would 
become known popularly as the Park Presidio approach beginning in the 1940s, appear to have 
been completed prior to announcement of the PWA grant.  In the June 1939 issue of California 
Highways and Public Works, engineer T. E. Ferneau described the general alignment of road: 

The approach is to extend from the intersection of Lake Street and Park Presidio 
Boulevard on the south side of the Presidio to the Marina [eastern] approach to the 
Golden Gate Bridge.  The length of the main approach is 1.44 miles, but with the addition 
of two off ramps and two on ramps at the bridge connection [with the eastern approach] 
the length will total 2.10 miles.  Of this length, 2.03 miles are located within the Presidio 
boundaries. 229 

Ferneau also described the terms of the right-of-way permit granted by the War Department, 
which required inclusion of the tunnel, several viaducts, and relocation of two Presidio roads: 
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A requirement of the Army permit is that the approach be a freeway through the Presidio, 
with no access except at the termini. 

In two instances where the Presidio roads cross the new alignment, relocations of the 
roads are to be made passing under the new viaducts.  Right of way is limited to toe of 
slope on cuts, top of embankment in fill, exterior faces of retaining walls and outer railing 
of viaducts.  However, the Division of Highways is required to plant and permanently 
maintain all slopes outside the actual right of way lines.  Title to ground underneath all 
viaducts and over a section of road and tunnel remains with the Army. 

Distribution and segregation of traffic from the new highway to and from the Marina 
approach to the Golden Gate Bridge is to be handled by two on-, and two off-ramps, all 
of two-lane-highways.  These distribution roads permit vehicles coming from any 
direction to turn towards their ultimate destination without crossing another traffic 
stream.  No pedestrian facilities will be provided, although it is necessary to construct 
two pedestrian underpasses for relocations of the sidewalk on the existing . . . . approach 
to the Golden Gate Bridge.230 

Work on the Funston approach to the Golden Gate Bridge began in October 1938.  That month 
Macco Construction Company began clearing the alignment in anticipation of extensive 
excavation, fill, and grading work, much of which would involve preparation for construction of 
the 1,300’-0” tunnel under the Presidio golf course.  In addition to clearing and grading the 
alignment, Macco Construction Company would build the cut-and-cover arch tunnel and the 
approach’s extensive drainage system as Unit No. 1 of the project for an approximate cost of 
$576,300.  Macco crews excavated a massive ditch in the sandy soil for the entire length of the 
tunnel.  The tunnel forms were framed with bolted steel trusses.  Macco workers poured the 
tunnel’s concrete in 28’-0” sections, which formed expansion joints.  Crews completed the 
concreting at a rate of approximately three sections per week.  The tunnel would eventually be 
covered by soil; only ventilation units would be visible on the Presidio golf course.  Macco 
Construction also built the extensive drainage system required by military authorities.  This 
system would function independently of extant Presidio drainage facilities.  From the midpoint 
of the tunnel south, the approach drainage would empty into Mountain Lake, located just east of 
the southern portion of the roadway.  North of the tunnel midpoint, roadway runoff would be 
drained by a system emptying into the bay.  Macco’s portion of the approach work constructed 
south of the present-day Doyle Drive replacement project area was reported 78 percent complete 
by October 1, 1939.231 

North of the tunnel, the Funston Avenue approach would consist of three at-grade roadway 
segments and three viaducts.  The most northerly viaduct would provide a ramp connecting 
northbound traffic to the eastbound High Viaduct lanes of the eastern approach (all of these 
viaduct bridges are located within the present Doyle Drive replacement project area).  The 
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southernmost crossing, Viaduct B, would become known as the Kobbe Avenue Viaduct or 
Kobbe Avenue Undercrossing (Bridge No. 34-0017).  The middle viaduct, Viaduct C, would 
become known as the Ruckman Avenue Viaduct or Ruckman Avenue Undercrossing (Bridge 
No. 34-0018).  The northern viaduct ramp, Viaduct F (which passes over a segment of Lincoln 
Boulevard) would become known as the North 1/S101 Connector Overcrossing, or the Presidio 
Viaduct Ramp (Bridge No. 34-0040, and later 34-0040G). 

Union Paving Company won the contract for construction of the Kobbe and Ruckman Viaducts 
(Viaducts B and C respectively), along with the viaduct crossing over West Pacific Avenue 
(Viaduct A) south of the tunnel, as Unit No. 2 of the Funston Avenue approach project.  Work on 
Unit No. 2 began in March 1939.  The Ruckman Viaduct (Viaduct C) was originally known as 
the Storey Avenue Viaduct.  State Highway Engineer C.H. Purcell described the utilitarianism of 
the Funston approach and its viaduct bridges in 1939: 

It [the approach road] is marked by simplicity, graceful lines, and studied proportions, 
and above all economy in the use of materials.  The artistic concept is that of a 
continuous ribbon of concrete carrying through the continuity of the highway.  To gain 
this effect, the supports are esthetically minimized.  In plan area they are, of course, no 
larger than need be, and in addition are set back from the plane of the outer-most girder.  
The plane of the rail and of this girder closely coincide, and projections, setbacks, 
overhangs, and corbels [brackets] are reduced or eliminated.232 

Completed within a three-year period, the eastern approach and the southerly Funston approach 
to the Golden Gate Bridge embodied contrasting design principles, marking an important 
transition in the development of American highways.  While the Art Deco and Streamline 
Moderne design elements of the eastern approach viaducts, balustrades, and electroliers 
represented later-period examples of the post–World War I turn away from more ornate late 
Victorian bridges, the Funston approach structures were products of a conscious move toward 
greater utilitarianism in freeway engineering and design. Such utilitarianism would come to 
dominate freeway development in the post–World War II age of expansive interstate highway 
development.233  As Assistant State Highway Engineer B. W. Booker remarked in 1954, the 
completed Funston Avenue approach road (known popularly as the Park Presidio approach by 
that time) “contained most of the essential features of a controlled access freeway and provided 
an example for the people of the Bay Area of what was to come in highway development.”234 

District 4 Engineer John. H. Skeggs described the Funston approach viaducts in his final report 
on the Unit No. 2 contract: 

The three viaducts constructed under this contract are all continuous reinforced-concrete 
girder multiple-spans supported on reinforced-concrete column bents.  All girders are of a 
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uniform depth.  All three structures are of an overall superstructure [deck] width of 51’-
0” which provides two roadways of 22’-0” clear width separated by a solid 1’-6” dividing 
strip.  Side curbs 1’-0” high and 2’-7” wide flank the roadways and on these curbs steel 
had railing has been installed.  Electroliers with appurtenant electrical conduits, boxes, 
and other items are provided.  All curbs are recessed.235 

The undersides of the viaduct deck spans would include five longitudinal girders with transverse-
girder bent caps and transverse diaphragms longitudinally positioned midway between the bent-
cap girders.  The arrangement formed eight rectangular shapes (four across) between each bent, 
giving the deck undersides a “waffle-slab” appearance. 

Viaduct B (Kobbe Avenue Undercrossing) was constructed to a length of 707’-0” and 
accommodated a roadway grade of 6 percent descending to the north.  As Skeggs explained, the 
structure stretched “a considerable distance” north of Kobbe Avenue in order to “eliminate 
necessity of a high fill parallel to nearby Park Boulevard,” located east of the structure.  The 
Viaduct B deck was formed by one 41’-0”-long span, one 47’-0” span, eleven 55’-0” spans, and 
a 14’-0” cantilevered span at the north end.  The bent column foundations were constructed on 
spread footings.  At the west side of the viaduct’s south end, Union Paving built a 14’-0” x 25’-
0” reinforced concrete substation with a reinforced concrete stairway leading from the substation 
doors to the roadway deck.  The substation would include a steel door and gate, and a fence 
around the substation entrance and stairway.  Viaduct B included four expansion joints atop cast 
steel rockers.  At the north end of the structure, Union Paving crews built an abutment that 
included decorative curving wing walls that rose above each side of the roadway deck.  Identical 
curving wing walls, as well as several retaining walls, were constructed at the south end of the 
structure.236 

Union Paving crews constructed Viaduct C (Ruckman Avenue Undercrossing) to a length of 
444’-0”.  This viaduct consisted of seven 55’-0” spans and one 41’-0” span, as well as a single 
14’-0” cantilevered span at the north end of the structure.  The deck included two expansion 
joints on steel rockers, each filled with expansion joint material.  As with Viaduct B, Viaduct C 
was built to accommodate a roadway grade of 6 percent, and Union Paving crews constructed 
curving wing walls at each end of the structure.  Near the north abutment of Viaduct C, Douglas 
fir piles were driven for bents 7 and 8 using a Vulcan No. 1 single-acting steam hammer.  Crews 
drove batter piles for the structure’s north abutment.  Spread footings comprised the foundations 
for the remainder of the structure.  As Skeggs explained, “the decks and girders of Viaducts B 
and C were poured integrally” using concrete supplied by Pacific Coast Aggregates.  The north 
abutment of Viaduct C included two curving retaining walls separated by a joint on the west side 
of the structure.  These walls were built above the deck level to form decorative wing walls 
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matching the curving walls at the ends of Viaduct B.  A line of jointed retaining walls were built 
to the north, from the east side of the Viaduct C abutment to the east side of the Viaduct F 
(N1/S101 Connector Overcrossing) abutment.237 

Construction of the viaducts and tunnel was achieved largely through human labor rather than 
machines.  Concrete was delivered to the site by Pacific Coast Aggregates Company, the mix of 
which included sand from the Niles and Coyote plants of Pacific Coast and cement supplied by 
the Calaveras Cement Company plant at San Andreas, all of which were inspected by state 
officials.  According to Skeggs, the concrete was transported from mixer trucks into hoppers and 
then delivered to forms in “concrete buggies.”  As Purcell noted, whereas the grading work 
involved a variety of mechanical equipment, including “tractors, scrapers, power shovels, and 
large trucks,” the contractors for the structural work required “practically nothing” in terms of 
equipment except for “small tools such as shovels, concrete buggies, vibrators, and light pick-up 
truck.”238 

Union Paving crews also fitted Viaducts B and C with several different kinds of drainage 
conduits.  Deck drains fed into 0’-6” diameter steel pipes extending from the east to the west 
sides of Viaducts B and C.  These conduits fed into a 0’-8” main drain pipe installed along the 
interior of Viaduct B’s westerly longitudinal girder and a 0-8”-diameter main pipe fitted along 
the interior of Viaduct C’s westerly girder.  Additional drainage included an 0’-8”-diameter 
corrugated metal pipe culvert at the south end of Viaduct B, 1’-0”-diameter corrugated metal 
pipe culverts at the north end of Viaduct B and both ends of Viaduct C, and 0’-8”-diameter 
perforated metal pipes along the south, east, and west substation walls at the north end of 
Viaduct B.  These additional drains emptied into drop inlets and culverts which, along with the 
drain pipes along the viaduct undersides, fed into the master drainage system constructed under 
Unit No. 1 of the project according to Army stipulations.239 

The viaducts and portions of the at-grade road would be lined with simple steel railing, as well as 
right-angle (or inverted L-shaped) electroliers and a few T-shaped electroliers, all painted green 
and consisting of four-sided steel.  The lights would be powered by electrical conduit run 
through the 1’-0”-high and 2’-7”-wide curbs by Matson Electrical Equipment Company crews.  
The electrical system extended the length of the roadway from the substation and included, as 
Skeggs wrote, “galvanized metal pull boxes, transformer vaults, and grounds.”  Eleven 
anchorages were installed in the curbs of Viaducts A, B, and C to accommodate electroliers 
supplied by Western Pipe and Steel Company.240  The steel railing was installed on both sides of 
the viaducts and along the easterly retaining wall segment between Viaducts C and F.  The steel 
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for the railing was produced in Pennsylvania and fabricated at the Judson Pacific shops in the 
East Bay city of Emeryville.  Painted green along with the right-angled and T-shaped 
electroliers, the railing consisted of uniform posts, beams, and vertical balustrade panels.  As 
State Engineer C. H. Purcell explained, the railing would be painted “a soft gray-green in color, 
harmonizing with the lawns of the [Presidio] reservation.  Steel rail was chosen because it 
affords greater visibility and makes possible the added touch of color.  The rail also shows the 
result of streamline design, projections and offsets being reduced to a minimum.”241 Work began 
on Viaducts B and C in late March 1939 and was completed by late December 1939.  The final 
cost for the contract to construct Viaducts A, B, and C was $223,204.24.242 

Between the viaducts, the approach would consist of at-grade roadway segments accommodating 
two 11’-0”-wide lanes on each of the northbound and southbound sides of the roadway.  The 1’-
6”-high concrete center divider on Viaducts B and C was extended across the at-grade segments 
between viaducts.  The at-grade segments included 9’-0” shoulders on each side.243 

5.13  Construction of the Funston Avenue Ramp Connections to the Eastern Approach: 
Underpass D (Bridge No. 34-0020), Viaduct E (Bridge No. 34-0021), Viaduct F 
(N1/S101 Connector Overcrossing, Bridge No. 34-0021), and Pedestrian Subways G 
(Bridge No. 34-0025G) and H (Bridge No. 34-0023G)  

Four interchange ramps would provide traffic connections between the easterly approach and 
southerly Funston Avenue approaches to the Golden Gate Bridge.  Elevated by Viaduct F, one 
ramp crossing over Lincoln Boulevard and connecting to the High Viaduct (N1/S101 Connector 
Overcrossing, Bridge No. 34-0040G) would provide for northbound Funston approach traffic to 
access to the Marina-District–bound lanes of the easterly approach constructed by the 
GGB&HD.  An at-grade ramp (N1/N101 Connector) would carry northbound Funston approach 
traffic underneath the west end of the High Viaduct, curve to the west north of the High Viaduct, 
and connect to the northbound (bridge-bound) lanes of the easterly approach road.  Near this 
ramp’s connection with the eastern approach, a subway structure (Subway H, Bridge No. 34-
0023G) would provide pedestrians traveling on sidewalks along the north side of the eastern 
approach to cross underneath the ramp’s roadway. 

An additional looping ramp would provide a connection between the northbound lanes of the 
eastern approach and the southbound lanes of the Funston Avenue approach.  Built south and 
west of the N1/N101 connector ramp, the loop ramp required construction of several structures: 
Viaduct E (Bridge No. 34-0021), Pedestrian Subway G (Bridge No. 34-0025G), Underpass D 
(Bridge No. 34-0020).  Viaduct E would provide the substructure of the ramp’s initial branch off 
the north side of the High Viaduct, with Subway G built into Viaduct E to allow pedestrians 
traveling the sidewalk on the north side of the easterly approach to pass underneath the roadway 

                                                 

241 Purcell, “Presidio Approach to Golden Gate Bridge,” 644; Skeggs, Final Construction Report of Three 
Reinforced Concrete Continuous Girder Viaducts A, B, C, 12.   
242 Skeggs, Final Construction Report of Three Reinforced Concrete Continuous Girder Viaducts A, B, C, 22–23, 
33. 
243 Purcell, “Presidio Approach to Golden Gate Bridge,” 643.  
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carried by this viaduct.  As the ramp curved to the south, Underpass D and associated retaining 
walls would allow traffic to travel below grade and pass underneath the easterly approach road 
immediately west of the High Viaduct.  The remainder of the loop ramp would curve to the 
southeast.  A fourth at-grade ramp would provide a connection from the Marina District–bound 
lanes of the eastern approach to the southbound lanes of the Funston Avenue approach (S101/S1 
connector).  This ramp would converge with the looping (N1/N101 connector) southeast of 
Underpass D. 

Of all the Funston Avenue approach viaducts constructed to avert at-grade crossings with 
Presidio roads, the one that appears to have involved the most notable engineering innovations 
was the Viaduct F ramp (1N/S101 Connector Overcrossing).  “Design of the ramps presented no 
particular problems,” wrote Purcell, “except for the complications resulting from the connections 
to the Golden Gate Bridge structure [the High Viaduct], and for the sharp curvature of the 
[Viaduct F] alignment.”  State engineers built the bent columns and girders of Viaduct F to 
accommodate a 300’-0” radius for the roadway curvature.  The completed structure would have a 
maximum skew of 54 degrees and a superelevation of 1’-6”.  The southwest end of the ramp 
would be supported by an abutment and two three-column bents on each side of the Lincoln 
Boulevard segment passing underneath the High Viaduct.  Further east, the deck would be 
elevated by two two-column bents and a single column support at the Viaduct F deck connection 
with the High Viaduct.  The diaphragms between the curving longitudinal girders of Viaduct F 
were built notably thinner than the diaphragms of the other Funston approach viaducts. 244 

Purcell explained the engineering calculations made for Viaduct F in the November 1939 issue 
of Civil Engineering: 

The torsional moment in the girders was computed by assuming the loading to act with a 
mean moment arm of two-thirds the middle ordinate of the arc, which was 2.99 ft. for the 
maximum span of 78 ft.  This method was sufficiently accurate, as the girders were made 
wide enough to allow a straight line connecting the two reactions to stay within the 
bounds of the girder.  In other words, the girder was made as wide as the middle ordinate. 

Purcell also noted that state engineers were able to find little information on torsion in concrete 
as they went about engineering Viaduct F, particularly information on torsional moment between 
concrete slabs and girders.  State engineers decided on what Purcell described as a distribution 
calculated “arbitrarily” by “allotting 20 percent of the torsional moment to the slab and 80 
percent to the girders,” based on a formula developed by Dr. E. Morsch.  State engineers checked 
the torsional reinforcement using a method which had recently been devised and described by 
engineer Paul Andersen in the Transactions of the American Society of Civil Engineers.  “This 
method takes into account the sheering stress due to vertical loading and torsional moments,” 
wrote Purcell, “which for loaded beams usually requires more reinforcement than the method 
used in design.  The agreement, however, was close enough to be acceptable, considering the 
conservative assumptions made for torsional moment distribution between the slab and beam.”245 

                                                 

244 Purcell, “Presidio Approach to Golden Gate Bridge,” 644, 646.   
245 Purcell, “Presidio Approach to Golden Gate Bridge,” 644, 646.   
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Viaduct F would carry a 24’-0”-wide roadway initially accommodating two lanes (at an 
unknown date the viaduct was converted to single-lane ramp, likely to improve safety).246  In 
addition to construction of the viaduct, the work under this contract included construction of a 
1’-0”-high, 3’-0”-wide curb with an integral 1’-0” gutter atop the retaining wall lining the at-
grade roadway segment to the south.  Original, green-painted steel features included 2’-9”-high 
railing and two right-angle electroliers with sodium vapor lamps.  Union Paving Company crews 
began work on Viaduct F as Unit No. 4 of the approach project on May 1, 1939, and completed 
the structure in on November 30, 1939 at a cost of $53,096.88.247 

The remaining interchange system structures and graded ramps would be built as part of two 
additional contracts.  Under Unit No. 3 of the project, contractor M. J. Lynch would construct the 
remaining interchange structures, which included Viaduct E, Underpass D, and Pedestrian 
Subways G and H.  Under Unit No. 5, Union Paving Company would grade the at-grade ramp 
alignments and pave the entire roadway, as well as install light fixtures, curbs, sidewalks, and 
drainage features. 

M. J. Lynch’s work on the remaining interchange structures began on June 26, 1939.  All major 
concrete structures under this unit were constructed using Class A Portland cement concrete.  
Serving as the deck for the initial branch of the 24’-0”-wide ramp connecting northbound traffic 
on the eastern approach to southbound traffic on the Funston approach (N101/S1 connector), 
Viaduct E (Bridge No. 34-0019) was constructed as a reinforced-concrete cellular structure with 
a single reinforced-concrete column on the north side of the High Viaduct.  The single column 
supporting the southeasternmost portion of Viaduct E measured 2’-0” x 5’-6” in thickness and 
rose from the west side of the ramp crossing under the High Viaduct to the level of the High 
Viaduct deck.  Of the remaining northward and northwestwardly curving cellular structure of 
Viaduct E, only the outer walls along the east and northeast side of the looping ramp’s initial 
curve were visible as constructed.  Graded earth covered the cellular structure of Viaduct E on 
the opposite side of the ramp.  Fronted by a double steel door, a substation was built into one of 
the viaduct’s cellular structures.  The construction of Subway G (Bridge No. 34-0025G) 
provided pedestrians traveling the eastern approach sidewalk with a means of passing underneath 
the portion of the ramp supported by Viaduct E.  A cantilevered 5-0’ sidewalk with steel railing 
(6’-1” total width) was constructed to descend along the easterly walls of Viaduct E to Subway 
G.  The entire structure, including retaining walls, 24’-0”-wide roadway, sidewalk ramp, and 
Subway G was built at a width of 36’-3”.248  Accommodating a 5’-0”-wide sidewalk with 0’-6”-

                                                 

246 Purcell, “Presidio Approach to Golden Gate Bridge,” 644, 646.   
247 John H. Skeggs, Final Report of the Construction of a Reinforced Concrete Continuous Girder Viaduct over 
Lincoln Boulevard on the State Highway in San Francisco between Lake Street and Golden Gate Bridge, Road IV-
SF-56-SF, Contract 04WC9-04WMC4, Unit No. 4, PWA 2013-F, Contract No. 5, Union Paving Company, 
Contractor, T. E. Ferneau, Resident Engineer, July 12, 1940: 4, 19–20, 26, provided by Caltrans Library and History 
Center. 
248 John H. Skeggs, Final Report for the Construction of an Underpass, a Viaduct Connection, and two Pedestrian 
Undercrossings on the State Highway in San Francisco County, Between Lake Street and Golden Gate Bridge, Road 
IV-SF-56-SF, Unit No. 3, Contract 24WC1, PWA 2013-F, M. J. Lynch, Contractor, T. E. Ferneau, Resident 
Engineer, July 31, 1940: 1, 6, provided by Caltrans Library and History Center; Department of Public Works, State 
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wide curbs on each side, the 8’-8”-wide reinforced-concrete Subway G structure was built on 
spread footings to a length of 31’-0” (transversely, under the ramp).  On the west side of Viaduct 
E, the ends of the subway’s walls were constructed at angles conforming to the slope of the 
graded earth on that side of the ramp. 249 

As designed, the looping, predominantly 150’-radius N101/S1 connector ramp would curve to 
the south after passing over Viaduct E and Subway G.  This westerly portion of the ramp 
consisted of a crescent-shaped, below-grade section of roadway with retaining walls built on 
each side.  Portions of the retaining walls provided support for Underpass D (Bridge No. 34-
0020).  Described by State Engineer John Skeggs as a “31’reinforced concrete rigid span on 
spread footings providing a 24’clear roadway,” this underpass would allow traffic traveling the 
loop-shaped ramp to cross underneath the eastern approach road west of the High Viaduct.  
During the construction of Underpass D, bridge-bound traffic on the eastern approach was 
temporarily diverted immediately north of the underpass.  Once the main structure was 
completed, a new sidewalk was constructed on the north side of Underpass D.250  In the 1950s, 
Underpass D would be widened along with most of the eastern approach segment west of the 
High Viaduct (discussed in more detail below). 

Contractor M. J. Lynch also built Subway H (Bridge No. 34-0023G), the reinforced-concrete 
structure that would allow pedestrians traveling the eastern approach sidewalk north of 
Underpass D to pass underneath the ramp connecting the northbound Funston approach lanes to 
bridge-bound traffic on the north side of the eastern approach (N1/N101 connector).  Subway H 
was constructed approximately 240’ southeast of the point where the connector ramp would 
merge with the bridge-bound lanes of the eastern approach.  Both sides of the Subway H 
structure were arranged similarly to the west side of Subway G, with the ends of the walls angled 
in conformance to the slope on each side of the ramp.  Consisting of reinforced concrete and 
built on spread footings, the Subway H tunnel was built 6’-0” wide, 31’-0” long, and 
approximately 8’-0” high.  M. J. Lynch began work on Unit No. 3 of the Funston approach 
project in June 26, 1939.  The work was completed on February 21, 1940 at a cost of 
$105,334.52.251 

Union Paving Company performed the work outlined under Unit No. 5 of the Funston Avenue 
approach project.  This portion of the project involved grading all the at-grade portions of the 

                                                                                                                                                             

of California, Funston Ave. Viaducts to Golden Gate Bridge, Viaduct E, Plan of Deck Slab, Unit No. 3, Sheet No. 2, 
April 11, 1939, and Viaduct E, Pier and Girder Details, Unit No. 3, Sheet No. 9, April 11, 1939, both from Caltrans 
District 4 Map Room.  
249 Department of Public Works, State of California, Funston Ave. Viaducts to Golden Gate Bridge, Pedestrian 
Undercrossings G & H, Unit No. 3, Sheet No. 14, April 11, 1939, Caltrans District 4 Map Room. 
250 Skeggs, Final Report . . . . Unit No. 3, Contract 24WC1 . . . . July 31, 1940, 1;  Department of Public Works, 
State of California, Funston Approach , Construction Center Lines on 24’ Roadway, Unit No. 5, Sheet No. 9, August 
14, 1939, Caltrans District 4 Map Room. 
251 Skeggs, Final Report . . . . Unit No. 3, Contract 24WC1 . . . . July 31, 1940, 1, 4, 9, 22;  Department of Public 
Works, State of California, Funston Ave. Viaducts to Golden Gate Bridge, Pedestrian Undercrossings G & H, Unit 
No. 3, Sheet No. 14, April 11, 1939, and Funston Approach, Construction Center Lines on 24’ Roadway, Unit No. 
5, Sheet No. 9, August 14, 1939, Caltrans District 4 Map Room.  
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interchange ramps, constructing curbs and sidewalks with Class B Portland cement concrete, 
paving of the entire approach roadway and interchange ramps, and constructing drainage 
conduits, gutters, and ditches.  The longest of the at-grade ramps, the N1/N101 connector was 
aligned to pass underneath the High Viaduct west of Lincoln Boulevard and curve to the 
northwest on the north side of Doyle Drive.  Built on a radius of 514’-0” at its sharpest curvature 
east of Viaduct E, the two-lane ramp merged with the northernmost bridge-bound lane of the 
eastern approach approximately 1,300’ northwest of the ramp’s Y branch from the N1/S101 
Connector Overpass (Viaduct F).  Under this contract, Union Paving also constructed the 
roadway and curbs of the loop ramp (N101/S1) accommodated by the Viaduct E and Underpass 
D structures.  Approximately 250’ southeast of Underpass D, the loop ramp connector was 
arranged to terminate as it merged with a ramp branching southeast off of the Marina District–
bound lanes of the eastern approach.  From that point southeast, the merged ramp lanes 
comprised a two-lane roadway that curved to the south, forming the two southbound lanes of the 
Funston approach over the Ruckman Avenue and Kobbe Avenue Undercrossing viaducts.252 

Available sources do not specify which portions of the sidewalk on the north side of the eastern 
approach were built by M. J. Lynch under Unit No. 3 and which portions were built by Union 
Paving Company under Unit No. 5.253  Beyond the Subway G tunnel through Viaduct E, the 5’-
0”-wide sidewalk with 0’-6”-wide curbs was built in a crescent shape running along the southern 
side of the looping ramp (N101/S1 connector) north of the eastern approach.  Built at an incline 
nearer to Underpass D, the sidewalk rose with the height of the hillside reinforced by the 
southeasterly retaining wall segment leading to Underpass D.  Spanning this underpass, the 
sidewalk was built to the northwest along the north side of the eastern approach to Subway H, 
and then built further north to the Golden Gate Bridge toll plaza.254  The sidewalk between 
Underpass D north to the toll plaza was subsequently reconstructed in the mid-1950s, during the 
widening of the eastern approach north of the High Viaduct (discussed below). 

Union Paving Company’s contract for Unit No. 5 of the Funston Avenue approach project also 
entailed construction of fencing and drainage facilities.  Steel-wire fences were constructed 
across the alignment to prohibit access to the at-grade segments of the alignment, and to prohibit 
access from the pedestrian sidewalks to the roadway decks of the eastern approach and the 
interchange ramps.  The U. S. Army also required the State Department of Public Works to 
construct a drainage outfall from the interchange area north to the San Francisco Bay shore.  Fed 
by pipes, gutters, and ditches built into or adjacent to the Funston approach ramps, viaducts, and 

                                                 

252 John H, Skeggs, Final Report for the Construction of a Portion of State Highway in San Francisco County 
between Lake Street and Golden Gate Bridge Approach, Road-SF-56-SF, Contract 24WC3, Unit No. 5, PWA Calif. 
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254 This original alignment of the pedestrian sidewalk is represented in Department of Public Works, State of 
California, Funston Ave. Viaducts to Golden Gate Bridge, Unit No. 3 General Plan, Sheet No. 1, April 11, 1939, 
Caltrans District 4 Map Room.   
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at-grade roadway segments, this main northerly drainage conduit consisted of 0’-30”-diameter 
vitrified clay pipe laid from the north side of the High Viaduct just west of Lincoln Boulevard, 
down the coastal bluff, across Crissy Field, and on to an outfall in the bay (the surface-level 
drainage features comprising this system are discussed in the Historic American Landscape 
Survey [HALS] for the Doyle Drive Corridor and northerly Veterans Boulevard [Park Presidio]).  
This and other drainage work for the project was divided between two contracts: Macco 
Construction Company’s contract 04WC4-04WMC2 (Unit No. 1) and Union Paving Company’s 
contract 24WC3 (Unit No. 5).  Union Paving Company commenced work on Unit No. 5 of the 
Funston approach project on November 27, 1939, and completed the job on June 3, 1940, after 
the opening of the Funston Avenue approach road in April 1940.  The net cost of Unit No. 5 was 
$178,961.53.255 

The contract for Unit 6, the job of landscaping the alignments and areas of the Presidio landscape 
disturbed by construction, was awarded to Leonard Coates Nurseries, Inc.  The contractor began 
work on this contract on December 12, 1939.  As described by Skeggs, the work “consisted, in 
general, of planting trees, shrubs, ground cover and lawn, and maintaining the project for a 
period of six months” (landscape features such as plantings performed as part of approach 
construction are discussed in more detail in the HALS for the Doyle Drive Corridor and 
northerly Veterans Boulevard (Park Presidio).  Leonard Coates Nurseries completed the major 
planting on May 21, 1940, and maintained the landscape until November 22, 1940.  The net cost 
of this contract was $40,761.34.256 

The construction of the Funston Avenue approach would mark the completion of a major new 
traffic route through western San Francisco and across the Golden Gate to the “Redwood 
Empire” in the North Bay counties.  The Funston Avenue approach was designated as part of 
State Route 56 and U.S. 1.  This route entered San Francisco from the south at Junipero Serra 
Boulevard.  That road had been connected to the El Camino Real (State Route 2, U.S. 101) 
through San Mateo County in 1934.  From the intersection of Junipero Serra and 19th Avenue, 
the new State Route 56 continued along 19th Avenue, which, during the construction of the 
Funston approach, was widened from 70’-0” to 100’-0” between its southerly intersection with 
Sloat Boulevard and its northerly terminus at Golden Gate Park.  The City of San Francisco 

                                                 

255 See Skeggs, Final Report . . . Contract 24WC3, Unit No. 5, July 25, 1940, 1, 4–5, 9, 38A; Skeggs, Final Report, 
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undertook this widening project with financing from the state gas-tax fund.257  Bridge-bound 
travelers on Route 56 and U.S. 1 would cross Golden Gate Park on the Park Presidio Bypass, 
which was constructed between April 1937 and November 1937 as a WPA project under Grant 
No. 6771, with the City of San Francisco as the sponsoring agency.258  From the north side of the 
Golden Gate Park, the route would continue north on the recently widened Park Presidio 
Boulevard to its intersection with Lake Street, and extend further north on the Funston Avenue 
approach to the western portion of the eastern approach.259 

The Funston Avenue approach road and interchange connections with the eastern approach road 
were dedicated along with the widened 19th Avenue in ceremonies that took place on Sunday, 
April 21, 1940.  The ceremony included motorcades representing the Redwood Empire 
Association and the Marina District, which converged just south of the interchange and 
continued toward Lake Street.  There a grandstand had been erected for attendees, who observed 
the motorcade stopped at a ceremonious “chain” formed by twenty young women, with the San 
Francisco City and Presidio bands playing in unison.  The ceremony included numerous 
speeches from state, City of San Francisco, and GGB&HD officials.  During the first few days 
following the opening of the Funston Avenue approach road, San Francisco motorists noticed an 
immediate easing of traffic through the Marina and Richmond Districts.260 
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5.14  Changing the Names of the Eastern Approach and the Funston Avenue Approach: 
Doyle Drive and Veterans Boulevard (Park Presidio)  

On February 28, 1940, the GGB&HD Board of Directors passed Resolution No. 1959 to name 
the soon-to-be-completed Funston Avenue approach road “Doyle Drive.”  In the minutes of the 
meetings of the GGB&HD Board of Directors, Resolution No. 1959 is recorded as follows: 

Whereas for many years Frank P. Doyle, one of California’s best beloved citizens worked 
faithfully to accomplish the organization of the Golden Gate Bridge and Highway District 
having for its purpose the construction of the Golden Gate Bridge 

Whereas largely through his efforts the District was organized and the Bridge built, 
which is today serving thousands of persons in commercial, educational, social and 
various other ways; 

Whereas, a grateful public, recognizing Mr. Doyle’s great contribution through the 
Golden Gate Bridge to their prosperity, safety and comfort, have affectionately bestowed 
upon him the title “Father of the Bridge”; and 

Whereas, it is fitting that Mr. Doyle’s great contribution to the people of the Golden Gate 
Bridge and Highway District should be commemorated in a suitable way; 

Therefore, be it hereby resolved that the section of the Funston Avenue approach to the 
Golden Gate Bridge within the Presidio of San Francisco be and hereby is named ‘Doyle 
Drive’ in honor of the valuable service rendered by Frank P. Doyle, particularly to the 
people of the Bridge District and generally to the entire State of California; and 

Be it hereby further resolved that signs be erected at suitable locations designating 
“Doyle Drive.”261 

In a promotional sense, Joseph B. Strauss had reason to vie for the title of “Father of the Bridge,” 
as did Warren Shannon, the San Francisco politician who joined Frank Doyle on the early board 
of the GGB&HD.  Yet Doyle also had a reasonable claim to the title. 

After organizing the 1923 meeting at Santa Rosa City Hall that gave birth to the Bridging the 
Gate Association, Doyle became one of the leading promoters of the Golden Gate Bridge, 
particularly in the North Bay counties where the formation of the GGB&HD had proved so 
controversial.  Whereas engineers such as M. M. O’Shaughnessy, Joseph B. Strauss, and Charles 
A. Ellis were likely attracted to the challenge of bridging the Golden Gate largely as an 
opportunity to achieve the kind of engineering feat that would be remembered for generations, 
Doyle’s goals centered on the economic benefits to be derived by North Bay county citizens 
from a Golden Gate Bridge.  Doyle and other North Bay bridge proponents embraced the 
Redwood Empire Association’s vision of automobile transportation bringing new prosperity to 
the predominantly agrarian economy of the North Bay counties through recreational tourism and 
the development of suburban housing.  Doyle’s activity on behalf of promoting the bridge 
symbolized the economic boosterism that ultimately made the project financially feasible, and 
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ultimately allowed engineers such as Ellis, Strauss, Clifford Paine, and Russell Cone to translate 
the idea of a Golden Gate Bridge and associated approach roads into physical reality, with 
essential contributions by thousands of skilled and unskilled workers.  It was oddly fitting that an 
approach road on the San Francisco side of the Golden Gate would be named for the most 
influential bridge promoter from the North Bay.  Doyle’s commitments to and activity on behalf 
of the Golden Gate Bridge’s construction symbolized the aspirations for economic growth that 
made the great span and its approach roads possible.262 

Despite the GGB&HD’s February resolution, however, the Funston Avenue approach would not 
be officially named after Frank Doyle.  For reasons not made known by the research conducted 
for this report, on May 15, 1940 the GGB&HD Board of Directors rescinded the resolution 
naming the Funston Avenue approach road “Doyle Drive.”263 

Instead, the eastern approach road through the Presidio of San Francisco, including the Low and 
High Viaducts, would be named Doyle Drive.  On May 15, 1940, the GGB&HD passed 
Resolution No. 1994 to designate as “Doyle Drive” the “portion of the main . . . approach to the 
Golden Gate Bridge, beginning at the toll islands in the center of the toll plaza and extending 
eastward on the section of the main approach for a distance of approximately 8,671’ to the 
connection with Marina Boulevard at Lyon Street.”  Since then, the eastern Golden Gate Bridge 
approach road through the Presidio has been known primarily as Doyle Drive.264 

Beginning in the 1940s, the Funston Avenue approach increasingly became known as the Park 
Presidio approach to the Golden Gate Bridge.  Indeed, as early as 1940, District 4 State Engineer 
John H. Skeggs was referring to this road as the “Park Presidio Approach to the Golden Gate 
Bridge” in his final reports on the road’s construction.265  Skeggs’ reference reflected the 
approach road’s southerly connection with Park Presidio Boulevard.  In 1998, the California 
State Legislature formally adopted Resolution No. 73, officially naming the Park Presidio 
approach to the Golden Gate Bridge “Veterans Boulevard.”266  Many San Franciscans, however, 
continue to refer to this approach road as the “Park Presidio approach” or “Park Presidio.”  
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One important figure in the development Golden Gate Bridge approach roads who never 
received an honor for his difficult work was James Reed, the GGH&HD General Manager who 
became the scapegoat for the approach crisis of 1936 and early 1937.  Much of Reed’s job 
involved negotiating the Doyle Drive outlets and the Funston Avenue approach, as well as the 
controversial Waldo approach on the north side of the bridge.  His job was complicated by the 
Great Depression, and within that context, the challenge of dealing with the War Department, the 
City of San Francisco, and the state, all of which aggressively pursued their interests in lean 
times while seeking to benefit from New Deal funding.  Neither Reed, nor Strauss, nor any 
member of the GGB&HD Board of Directors had prior experience that could properly prepare 
them for negotiating bridge approach alignments in the evolving context of the Great Depression 
and the New Deal.  It appears likely that Strauss’s effort to transform Beach Street into a 
boulevard approach to Doyle Drive worsened the often strained relationship between Reed and 
the Chief Engineer, who became an increasingly grandiose and remote figurehead, losing touch 
with the kinds of intense planning challenges that burdened Reed. 

In July 1941, three years after a heart attack felled Joseph Strauss, James Reed also succumbed 
to a heart failure.267  After earning a reputation as a major North Bay philanthropist, in addition 
to being known in the North Bay especially as “Father of the Bridge,” Frank P. Doyle died of 
heart failure on August, 1948.268 
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6.  Changes to the Doyle Drive and Veterans Boulevard (Park Presidio) Approaches to the 
Golden Gate Bridge: 1937–Present 

During the late 1930s and 1940s, Doyle Drive and Park Presidio appear to have functioned well 
both as bridge approach roads and as urban highways connecting San Francisco’s Marina and 
Richmond districts.  The two approach roads accommodated increasing bridge traffic during 
these decades. During the fiscal year ending June 30, 1938, the first year-long period of the 
bridge’s operation, the GGB&HD reported 3,311,512 automobile crossings.  During the 1941 
fiscal year, the first full year during which both the Doyle Drive and Park Presidio approaches 
served bridge traffic, 4,764,758 automobiles crossed the span.  The number of annual crossings 
remained in the upper 4 million range through World War II.269 

Bridge traffic increased steadily following World War II.  The number of annual crossings rose 
from 4,783,645 in the 1945 fiscal year to 10,110,746 in the 1951 fiscal year, and surpassed 15 
million by the end of the 1960s.  During the 1970 fiscal year, approximately 32.7 million 
vehicles crossed the bridge.270  The increase was the product of North Bay suburban 
development (particularly in southern Marin County) and growth in tourism.  The hopes for 
economic and geographical expansion that motivated early bridge promoters had certainly been 
realized by the 1970s.  The mutually reinforcing increases in bridge traffic and North Bay 
economic growth were also fueled in part by larger economic trends and development initiatives.  
The post–World War II automobile industry flourished as car ownership became a standard 
feature of everyday life for members of the dramatically expanding American middle class and 
for working-class Americans.  The federal government facilitated the emergence of the multiple-
car-owning family with massive public investment in highway development under the Interstate 
Highway Act of 1956.271 

To the extent that federal highway policy directly shaped the physical properties of the Doyle 
Drive and Park Presidio approaches to the Golden Gate Bridge between 1940 and the 1990s, it 
did so mainly (and ironically) through absence.  Beginning in the 1950s, plans to widen Doyle 
Drive to accommodate the Golden Gate Bridge’s increasing traffic were largely thwarted by the 
so-called “San Francisco Freeway Revolt,” which lasted into the 1970s.  Despite State Highway 
Commission plans to widen the entirety of Doyle Drive to at least eight lanes, the only widening 
project to be implemented involved the Doyle Drive segment between the High Viaduct and the 
toll plaza, which required alteration of portions of the interchange ramps and associated 
pedestrian subways.  Doyle Drive, particularly the Low Viaduct, required constant and often 
costly repair and maintenance throughout the mid-twentieth century.  The Park Presidio 
approach viaducts proved more durable. 
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Concerns over the approach viaducts’ structural capacity for withstanding potential seismic 
events ultimately motivated the most extensive alterations and additions to the Doyle Drive and 
Park Presidio approaches, which took place during the 1990s.  As motorists grew accustomed to 
ramp curvatures and median dividers designed for the greater speed afforded by advancing 
automobile technology, the lack of a median divider on Doyle Drive, and the sharp curves of the 
Doyle Drive and Park Presidio interchange ramps, resulted in increasingly hazardous driving 
conditions.  Beginning in the 1970s, the combination of the approach viaducts’ seismic 
vulnerability and increasing public outcry over  fatal accidents generated a new effort to replace 
rather than widen Doyle Drive. 

In the remainder of this history of changes to Doyle Drive and Veterans Boulevard (Park 
Presidio), the first subsection will discuss alterations to Doyle Drive in 1937 and 1938.  The 
second subsection will discuss the 1954–1955 widening project that resulted in changes to Doyle 
Drive north of the High Viaduct, and to portions of the Doyle Drive and Park Presidio 
interchange ramps and associated pedestrian subways .  The third subsection will examine state 
highway planning, the San Francisco Freeway Revolt, and proposed alterations to Doyle Drive 
between the 1940s and 1980s, which will provide context for a subsequent fourth subsection 
examining maintenance and repair of the Doyle Drive and Park Presidio approach roads during 
these decades.  The fifth subsection will recount and describe alterations to the Doyle Drive and 
Park Presidio approaches during seismic retrofitting projects undertaken during the early 1980s 
and 1990s.  The final subsection will briefly discuss the evolution of the current project to 
replace Doyle Drive, the northerly portion of the Veterans Boulevard (Park Presidio approach), 
and the associated interchange system. 

6.1  Early Alterations to the Doyle Drive Low Viaduct 

Within two weeks of the opening of the Golden Gate Bridge, Chief Engineer Strauss reported 
that inspections had revealed defects in many of the bearing plate arrangements at the ends of the 
longitudinal girders forming the Low Viaduct’s drop-in deck spans.  Strauss also reported that 
Eaton and Smith had denied responsibility for the problem.272 

Consulting Engineer Charles Derleth’s June 1937 report offers the most thorough description of 
the problem.  Derleth explained that out of the 730 bearing plates at the expansion joints formed 
by the Low Viaduct’s drop-in spans, “58 have the plates open 0’-1/8” or more; 87 are open 0’-
1/16” and 132 are open 0’-1/32”.  This means that these bearing plates are not in contact.”  
Derleth offered an explanation as to why the problem had occurred: 

After columns, supporting girders, and their brackets were poured, the lower bearing 
plates for each expansion stringer were placed in the soft concrete of the supporting 
brackets and allowed to set.  Later forms for the floor stringers and floor slabs were built, 
reinforcing steel placed and the upper bearing plates set upon lower ones.  The upper 
bearing plate has projections into the concrete. 
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Concrete was then poured.  The specifications required vibration upon the forms during 
tamping.  Instead the engineers and the contractor used internal vibrators which 
experience has shown produce better and sounder concrete.  These vibrators, when 
operating in the vicinity of bearing plates, doubtless caused the upper bearing plate to 
vibrate also, allowing grout and in some cases small pebbles to enter the space between 
the plates while the concrete was liquid.  These operations caused the openings which 
have been reported, with the maximum conditions occurring where the vibrator touched 
the upper bearing plate or its prongs. 

These unsatisfactory results might have been avoided had the upper bearing plates been 
firmly held in position so that they could not move even during vibration, either by 
welding them to the reinforcement in the stringers or by temporarily holding them 
positive against the lower bearing plates. 

Derleth opposed Strauss and Paine’s plan to “cut away the concrete end of the stringer, remove 
the upper bearing plate and then reset it in full contact against the lower plate,” and finally “patch 
the concrete of the stringer above the plates.”  Derleth considered the repair plan too costly and 
urged the GGB&HD to “let well enough alone” at all but the six locations where the bearing 
plates were separated 0’-1/4” or more.273 

The GGB&HD Board of Directors sided with Strauss and Paine.  Their plan for correcting the 
bearing plate problem appears to have been carried out at a cost of $12,000.00 beginning in fall 
1937, soon after the GGB&HD announced the completion of Strauss’s contract and released him 
from his duties as Chief Engineer.274  Over the next four decades, problems with the Low 
Viaduct bearing plates, and with the points of connection between the structure’s longitudinal 
girders and bent caps, would continue to prove costly. 

The other noteworthy early change to the Low Viaduct was the construction of the steel 
pedestrian underpass approximately 100’ west of Halleck Street.  The underpass would enable 
pedestrians traveling the Low Viaduct sidewalk to cross under the northbound Richardson ramp 
connection and access the Low Viaduct sidewalk west of the ramp connection.  Assistant San 
Francisco City Engineer Clyde Healy proposed such a ramp underpass in July 1937.275  Strauss 
quickly determined that the structure envisioned by Healy would extend “outside of the District’s 
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right-of-way” and recommended “a simpler structure.”276  Healy revised the plan, replacing the 
more elaborately designed underpass with a plan for two stairways and a catwalk, which Army 
officials approved.  The ramp was constructed sometime after late September 1937, when the 
GGB&HD Directorate approved an expenditure of $2,050.00 in an arrangement that split the 
construction equally between the District and the City.277 

6.2  Widening of the At-Grade Doyle Drive Roadway between the Toll Plaza and High 
Viaduct, 1954–1955 

As bridge traffic increased in the late 1940s and early 1950s, the GGB&HD undertook to address 
the bottleneck situation formed by the transition between the six lanes of northwesterly Doyle 
Drive and the fourteen lanes of the toll plaza.  Acquiring additional right of way from military 
authorities, the GGB&HD entered into a cooperative arrangement with the California 
Department of Public Works to improve traffic flow by adding one lane to each side of the Doyle 
Drive approach segment between the High Viaduct and the toll plaza, a distance of 
approximately 2,600’.278  The Department of Public Works awarded the contract to Lowrie 
Paving Company, Inc., which began the widening work on August 23, 1954.279 

The project required expansion not only of the at-grade roadway, but also the Lincoln Boulevard 
Undercrossing and Underpass D bridges supporting portions of Doyle Drive.280  Each side of the 
Lincoln Boulevard Undercrossing was built outward transversely, with reinforced-concrete 
girder construction extending the structure approximately 22’ on the south side (four new 
girders) and 39’-0” on the north side (seven new girders, for a total of 25 girders).  Supported by 
extensions of the abutments and retaining walls, the enlarged girder span accommodated a 116’-
0”-wide roadway and new 5’-0”-wide sidewalk segment.  The bridge was lined on its south side 
by a 0’-9” x 0’-9” curb, and an outer parapet measuring 1’-6” high and between 0’-6” and 0’-8” 
in width.  The roadway and sidewalk were divided by a curb and reinforced-concrete barrier 
matching the dimensions of the curb and parapet on the south side.  Lowrie Paving Company 
crews also erected a 3’-0”-high steel post-and-rail balustrade lining the northern side of the 
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bridge adjacent to the sidewalk.281  The widening of the undercross also required new utility 
arrangements.  A 0’-1-1/2”-diameter galvanized iron water supply pipe and a 0’-8”-diameter 
cast-iron sewer pipe were extended through the underpass and affixed to the face of the eastern 
abutment with hangers, brackets, and clamps (several more conduits have since been similarly 
run along the eastern abutment).282 

Toward the eastern end of this project, approximately 300’ north of the High Viaduct’s west 
abutment, crews also widened Underpass D.  Limited descriptions and plans indicating the scope 
of the work performed on Underpass D have been located in the research for this report.  The 
contract for the project stated that Underpass D was “to be widened with concrete-slab 
construction to provide an increase in roadway width from 6’-0” to 9’-0”.”283  Upon completion 
of the project, the tunnel formed by the underpass was 27’-8” wide, accommodating both the 
loop ramp’s (N101/S1 connector) 24’-0”-wide roadway, which was tilted at a superelevation of 
approximately 6”, and 1’-10”-wide curbs lining each side of the roadway.  The ceiling of the 
structure had a slightly convex shape and allowed for a 15’-1” clearance.  Atop the widened 
underpass structure, the widened Doyle Drive roadway measured approximately 80’ in width on 
the north side of the ramp underneath, and approximately 86’ in width on the south side of the 
ramp underneath.  From the northern underpass portal, retaining walls of descending height 
curved to the northeast at lengths of approximately 90’ on the northwest side of the roadway and 
approximately 125’ southeast side of the roadway.  The retaining walls on the south side of 
Underpass D also descended in height while curving southeast at lengths of approximately 255’ 
on the southwest side of the ramp roadway and approximately 105’ on the northeast side of the 
roadway.284 

As part of the widening project, the Department of Public Works also undertook to alter the 
Doyle Drive sidewalk, electroliers along the widened roadway, and various drainage features and 
electricity conduits built during the original 1934-1940 era of approach construction.  Whereas 
portions of the sidewalk north of Underpass D were originally laid several yards north of the 
Doyle Drive roadway, the widening project entailed construction of new 5’-0”-wide sidewalk 
segments adjacent to the north side of the widened roadway between Underpass D and Subway 
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H, and between the N1/N101 ramp’s merger point with Doyle Drive and Merchant Road to the 
northwest.  Crews lined the north side of the sidewalk with 0’-6” x 0’-6” curbs and steel-wire 
fencing.  Curbs measuring 0’-9” x 0’-9”, and reinforced-concrete parapets (balustrade on the 
north side) measuring 1’-6” high and from 0’-6” to 0’-8” in width, were constructed on each side 
of the roadway.  Crews also laid electricity and telephone conduits beneath the new sidewalk 
segments.  New drainage ditches were constructed on each side of the roadway west of the 
interchange ramps (more detailed discussion of drainage features built during the 1954–55 
widening project is available in the Doyle Drive Corridor HALS).285 

Finally, Lowrie Paving Company installed new electroliers across the widened roadway.  
Available as-built plans and textual descriptions of the project’s electroliers indicate that 
although cobrahead electroliers were initially slated for installment, the final arrangement of the 
electroliers differed somewhat from the cobrahead electroliers that became typical in California 
during the second half of the twentieth century.  The Streamline Moderne electroliers on the 
widened roadway segment were removed, salvaged, and stored—presumably to replace 
deteriorated Streamline Moderne electroliers on the Golden Gate Bridge and more easterly 
segments of Doyle Drive in the future.  Specifications for the new electroliers called for “30’-0” 
No. 11 U.S. gauge tapered shafts with fabricated steel transformer bases, removable shaft caps, 
[and] 4’-0”-long 0’-2” slip-fitter type luminaire mast arms with rain-tight sockets” (some of the 
specified mast arms would also be 8’-0” long).  Photographs indicate that the installed lamps 
deviated somewhat from the cobrahead design specified in as-built plans.  As constructed, the 
electroliers resembled cobraheads except at the ends of mastheads, where, instead of cobrahead-
style lamps, the lamps installed were housed in conically shaped metallic units affixed to the 
masthead ends.286  These electroliers have since been replaced by typical cobrahead units. 

Lowrie Paving Company, Inc. completed the widening project August 8 1955 for a total cost of 
$323,508.99. 

6.3  Highway Planning, the Freeway Revolt, and Doyle Drive Safety Concerns 

The San Francisco Freeway Revolt of the mid twentieth century undermined various plans to 
widen Doyle Drive or replace it with a system of wider viaducts and at-grade roadway segments.  
Over the course of several decades, continued controversy and delays involving these proposals 
ended up determining the manner in which Doyle Drive was maintained and altered. 
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By 1945, Richardson Avenue, its connecting ramps, and the portion of Doyle Drive between the 
Richardson connecting ramps and the Park Presidio approach interchange to the west had been 
incorporated into the State Highway System as Route 480 and U.S. 101.  The California 
Department of Public Works maintained this portion of Doyle Drive in consultation with the 
GGB&HD.  The Doyle Drive segment between the Richardson connecting ramps and the Marina 
Boulevard outlet/inlet ramp to the east remained under jurisdiction of the GGB&HD.  Into the 
1970s, maintenance responsibility was apportioned to District 4 of the California Department of 
Public Works (later Caltrans) and to the GGB&HD based on this division.  After World War II, 
the state developed plans to widen Doyle Drive to an eight-lane freeway with a 12’-0’ median. 
Over the next two decades, the state also developed plans to reconstruct the road and its viaducts 
as part of San Francisco freeway-improvement initiatives slated to receive federal funding under 
the Interstate Highway Act.287 

The state’s plans included development of multiple freeways in and around San Francisco.  
Several of these were built or partially built during the decades following World War II: the 
Bayshore Freeway, the Southern Freeway, and portions of the Central and Embarcadero 
Freeways (the latter two were demolished or partially demolished following the 1989 Loma 
Prieta earthquake).  Three of the more controversial mid-century freeway proposals included the 
Panhandle Freeway, the Western Freeway, and the Golden Gate Freeway.  As planned, the 
Panhandle Freeway would extend from the Central Freeway at the edge of downtown to the west 
through the Western Addition area and parts of Golden Gate Park.  The Panhandle Freeway 
would intersect with the Western Freeway, which would replace the north–south 19th Avenue 
/Park Presidio/Highway 1 route south of the Presidio.  The planned Golden Gate Freeway would 
run through northeastern San Francisco between an extended multilevel Embarcadero Freeway 
and a widened or reconstructed Doyle Drive and Richardson Avenue segment connecting to the 
Golden Gate Bridge.288 

Throughout the 1950s and 1960s these highway plans met strong local resistance, which became 
known at the San Francisco Freeway Revolt.  While the state’s freeway development plans did 
have significant support in San Francisco, particularly from labor unions and business leaders, 
citizens groups in the Sunset, Telegraph Hill, and Marina districts reacted strongly against the 
prospect of displacing hundreds of homes and businesses to make way for freeways.  Resistance 
to San Francisco freeway development was emboldened in the 1950s and 1960s by initial 
planning for the metropolitan mass-transit system that would become known as the Bay Area 
Rapid Transit System (BART), completed in the 1970s.  By the 1960s, the revolt received an 
added boost of energy from early environmentalists who adopted the slogan “Save Our City” in 
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their campaigns against freeway development.  During the mid-1960s, the San Francisco Board 
of Supervisors narrowly rejected the Golden Gate and Panhandle Freeways in a six-to-five vote.  
As historian William Issel writes, by 1966 San Francisco Mayor John F. Shelley and Governor 
Edmund “Pat” Brown “resigned themselves to cancellation of federal funds for interstate 
highways through San Francisco.”289 

This long process had an important impact on the Doyle Drive and Park Presidio approaches in 
that it delayed major repairs.  In 1963, the federal government mandated that improvements to 
Doyle Drive be part of the interstate plan to develop the Golden Gate Freeway.  In rejecting the 
state’s freeway plans, the San Francisco Board of Supervisors rejected any freeway construction 
involving the San Francisco approaches to the Golden Gate Bridge, causing the Doyle Drive and 
the Park Presidio approaches to be removed from the interstate system.290  Throughout this 
process, as state highway engineers anticipated and planned for major alterations or 
reconstruction of the Doyle Drive and Park Presidio approaches, these roadways and viaduct 
structures received minimal repairs.  State engineers recommended repairs intended to keep them 
in service until a major widening or reconstruction project was launched as part of the state’s 
highway plans for San Francisco.  By the end of the 1960s, with the Golden Gate and Western 
freeway proposals defeated, much of Doyle Drive—especially the Low Viaduct and elevated 
ramp connections to Richardson Avenue—had significantly deteriorated. 

During the 1970s, safety concerns refocused planning attention on Doyle Drive.  In 1966, the 
GGB&HD altered the historic arrangement of Doyle Drive as a roadway with three lanes feeding 
the toll plaza and three lanes carrying traffic from the toll plaza to Marina Boulevard and 
Richardson Avenue.  That year, the GGB&HD implemented a new program to provide four 
eastbound lanes for morning commuters traveling to the city from the North Bay, and four 
westbound lanes for the reverse afternoon commute.291  To implement the new system, 
GGB&HD crews used movable plastic lane markers (tubes or pylons) that were shifted on 
regular schedules to change the lane allotments.  With no permanent median barrier, narrow 
lanes, and abruptly sharp curves at its interchange connections with Park Presidio, Doyle Drive 
proved increasingly dangerous.  The growing hazards of Doyle Drive were partially a result of 
motorists growing more and more accustomed not only to the increasing speeds afforded by 
advancing automobile technology, but also to the modern freeways constructed under national 
highway programs.  Such post-World War II freeways provided wider lanes and interchanges, 
with longer transitions and curves, all designed to ensure safety at higher speeds.292  As Doyle 
Drive deteriorated structurally, the road’s design grew increasingly outdated and dangerous for 
motorists habituated to driving on more recently constructed freeways.  On July 11, 1970, nine 
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people were killed when the driver of a Porsche speeding eastbound on Doyle Drive lost control, 
crossed into oncoming traffic, and collided with a Ford Mustang.  Between that tragic 1970 
accident and March 1973, eight more people were killed in head-on collisions on Doyle Drive.293 

By then, new plans for altering or replacing Doyle Drive were being developed by Caltrans, into 
which most of the state’s transportation agencies were merged in 1972, and subsequently 
administered by a single governor-appointed director.  Caltrans developed alternate plans to 
widen the extant six lanes and install a median barrier, or to construct a new eight-lane road with 
a median barrier.  Caltrans received approval from military officials to pursue these alternatives, 
but by the mid-1970s, controversy again delayed action on Doyle Drive.  The City of San 
Francisco’s planning staff objected to Caltrans’s insistence that the six-lane alternative would 
require traffic traveling between Doyle Drive and Park Presidio (traffic not bound for the Golden 
Gate Bridge) to be eliminated or substantially controlled during peak commute hours.  City 
planners, the Board of Supervisors, and the Marina District Residents’ Association objected to 
the eight-lane alterative on the grounds that it would increase traffic—indeed, this coalition 
refused to accept any plan that would increase the number of automobiles in San Francisco.  In 
yet another chapter of the San Francisco Freeway Revolt, organizations and agencies opposed to 
the eight-lane alternative rejected Caltrans officials’ argument that the six lanes of the Golden 
Gate Bridge already restricted the flow of traffic into San Francisco.  Under the circumstances, 
the only option available to Caltrans was to create a buffer lane and install a median barrier on 
Doyle Drive, which was certain to impose further delays on the already crowded and often slow 
daily commute.  Although ferry service between Marin County and San Francisco had recently 
been reestablished, Marin County officials and residents opposed the buffer lane and median 
barrier proposal.294 

By 1978, Caltrans had assumed full responsibility for structural maintenance of the San 
Francisco approach roads to the Golden Gate Bridge.  Over the next decade, Caltrans and the 
City of San Francisco remained at loggerheads over Doyle Drive.  In 1988, however, Caltrans’s 
San Francisco office director, Burch Bachtold, announced the agency’s intention to reopen 
dialogue on the Doyle Drive problem with the City of San Francisco and the District (which had 
been renamed the Golden Gate Bridge, Highway, and Transportation District [GGBH&TD] in 
the early 1970s.)  By then Caltrans had warmed to the prospect of replacing the extant six 10’-0” 
lanes with six 12’-0” lanes and incorporating a permanent median barrier.  But Buchtold and 
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Caltrans engineers had also determined that any real solution to the Doyle Drive problem would 
have to involve a plan for eventually replacing the deteriorating High and  Low Viaducts.295 

6.4  Maintenance and Repair of the Doyle Drive and Veterans Boulevard (Park Presidio) 
Approach Roads, 1940s–1980s 

The bearing plates at the Low Viaduct expansion joints, as well as the concrete in the vicinity of 
the bearing plates, created chronic and costly maintenance problems.  In 1940 a state bridge 
inspector recorded 20 cases of spalled or cracked brackets supporting longitudinal girders at 
expansion joints.296  Deterioration and failure of the drainage system appears to have been the 
other continuing problem with the Low Viaduct.  Failed concrete at the bearing plates was 
patched throughout the 1940s.  In 1954, a state bridge inspection report recommended thorough 
repair of the problematic bearing plate assemblies and associated concrete failure during the 
1957–1958 fiscal year, when the structure was scheduled to be “widen[ed] . . . to an 8 lane 
freeway with a 12’-0” median.”  By 1960, with the Freeway Revolt growing ever more intense in 
San Francisco and the problem going uncorrected, one observer estimated that the faulty bearing 
plates and failing concrete would require repairs costing $150,000.00.  This observer 
acknowledged the “advantage” of “having the bearing repairs made under the [pending] 
widening contract” but warned that the “repairs cannot be delayed indefinitely.”297  The 
widening, however, never occurred. 

In 1962 the failing bearing plates appear to have been replaced with rocker or roller bearings. 
Cap-tie bolts were also installed.  In 1968, most of the deteriorating deck drain pipes were cut off 
a few feet aboveground and concrete splash pads were placed underneath them to limit erosion at 
the bases of bent columns.  Most of the original cast-iron drain pipes had been replaced with 
plastic ones by then. 

By 1974 the Low Viaduct was in need of extensive, costly repairs.  Caltrans engineer D. D. 
Loftin’s inspection report for that year recommended more than $200,000.00 worth of repairs on 
the structure’s fifty-one spalled and cracked girders, 197 corroded and frozen bearing plates, 188 
corroded rocker or roller bearings, 162 spalled or cracked girder brackets, 611 cap tie bolts in 
need of cleaning, sixty-six spalls or cracks in columns and caps, and 114 deck spalls.  This 
extensive work was completed by 1977.  That year, crews also grooved the Low Viaduct deck to 
increase friction, and repaved the ramps connecting to Richardson Avenue with asphaltic 
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concrete.  In the damp coastal environment of the Golden Gate, however, the aging structure had 
begun deteriorating at a rate requiring extensive annual repairs of the kind listed above.  In 1978, 
a pair of Caltrans engineers recommended that the Low Viaduct be considered “not widenable 
due to its generally poor condition, which requires constant and expensive maintenance.”  These 
engineers estimated the structure’s remaining “service life” to be limited to “20 to 25 years.”298 

The High Viaduct proved less costly than the Low Viaduct to maintain through the 1950s, but 
subsequent deterioration of the trusses and other steel proved extremely costly.  As with the Low 
Viaduct, the High Viaduct was subject to problems associated with bearing plates along bent 
caps at expansion joints.  The other early problem involved rust on the steel trusses and deck 
stringers.  In 1951 the High Viaduct steel was cleaned and painted at a cost of $41,386.58.  In 
1952, a state engineer diagnosed the chronic spalling of bent-cap concrete at bearing points 
under stringers as the result of “frozen expansion plates which are poorly designed,” noting that 
“the fact that the anchor bolts are cinched down tight also contributes to the failure of the joint.”  
In 1954 another engineer observed that apart from steel rust and the chronic bearing plate 
problem, “the physical condition of the structure is fairly good.”299  Engineer C. F. Stewart 
explained the bearing plate problem in 1961: 

Allowance for thermal expansion and contraction in the steel girder spans of this 
structure was originally provided for by an assembly of steel and bronze sliding plates 
placed under one end of the girders.  Such a detail was a common practice at the time this 
structure was constructed.  Subsequently, the detail has proven to be undesirable due to 
the high coefficient of friction that ultimately results from the formation of rust on the 
steel plate.  It frequently happens that the coefficient of friction becomes so great that the 
resulting built up forces will cause a failure to the structure before the frictional force is 
overcome.  These resulting failures are usually of the following: the grout pad cracks or 
spalls; the concrete bent cap cracks or spalls; or the bottom plate slides on the grout pad, 
this is not considered a failure unless the back and forth movement of the plate ultimately 
causes the pad to crumble.  If the detail is used on a concrete girder, the built up forces 
sometimes sheers the end of the girder.”300 
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It appears that Caltrans began replacing some of the most severely frozen bearing plates with 
elastomeric pads in 1961.301 

Because state engineers expected the High Viaduct to be widened or replaced in a major 
undertaking, the bearing plate defects were corrected only at locations where the problem 
threatened structural integrity (the same manner in which the Low Viaduct defects were 
corrected).  Deteriorating drains were also replaced only when they completely failed or posed 
safety hazards.302  In 1973, Caltrans crews grooved the deck of the High Viaduct and 
reconstructed and backfilled portions of the concrete channels into which the drains along the 
sides of piers continued to empty.303 

Caltrans completed its most extensive High Viaduct repairs to date in 1982, investing more than 
$1,300,000 in the structure.  This work included cleaning and spot-painting the steel, repairs to 
deteriorated steel truss members, substitution of nuts and bolts for failed rivets, replacement of 
bearing plates with elastomeric bearing pads, and repairs to concrete spalls, cracks, and deck 
potholes.  Crews also cleaned and painted the electroliers at this time.  Within a year of this 
work, a Caltrans engineer determined that “recent structural repairs have not solved the long 
range deterioration problems in the structural steel girders and trusses, and in the reinforced-
concrete deck and barriers.”304  The most extensive repairs and alterations to both the Low 
Viaduct and the High Viaduct would take place as part of the seismic retrofitting of these 
structures during the early 1990s. 

In 1972, the Streamline Moderne electroliers across Doyle Drive and Richardson Avenue were 
retrofitted to allow installation of new lamps.  The original low-pressure sodium vapor lamps 
were replaced with new high-pressure sodium lamps covered with yellow plastic lenses that 
approximated the glow of the original low-pressure lamps.305  It appears that at this time, the 
proto-cobrahead electroliers installed on Doyle Drive west of the Underpass D in the mid-1950s 
were replaced with standardized cobrahead electroliers painted International Orange.306 
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Between the 1940s and 1980s, the Park Presidio viaducts, particularly the N1/S101 Connector 
Overcrossing (Viaduct F) to eastbound Doyle Drive, held up better than Doyle Drive’s viaducts.  
The deck drains and associated drain pipes underneath the decks of the Kobbe and Ruckman 
Viaducts (Viaducts B and C, respectively) were repeatedly clogged and required cleaning, 
particularly the right-angle connections.  The deck expansion joints required repeated 
replacement of deteriorated filler.  Concrete spalls and cracks in the deck and bents were repaired 
as needed.  The steel railing and electroliers along the Park Presidio approach were all re-painted 
in 1951 and again in the late 1950s. 307  These structures had none of the kinds of chronic 
problems which arose at the bearing points of the Low and High Viaducts’ expansion joints 
above bents.  It appears that many of the deck lanes were grooved to increase friction during the 
1970s.  In 1973, a concrete median divider wall several feet higher than the original was 
constructed between the northbound and southbound lanes from the tunnel north to the 
interchange.  New replacement railing approximating the design of the original railing appears to 
have been installed along portions of the Park Presidio approach viaducts in the late 1970s.  The 
lamps of the roadway electroliers were also replaced at this time.308 
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6.5  Seismic Retrofit Projects and Other Alterations, 1980s and 1990s 

The most noteworthy changes to the viaducts of the Doyle Drive and Park Presidio approaches 
were undertaken as part of Caltrans seismic retrofitting projects during the early 1980s and 
1990s.  Most of the lasting seismic alterations to these structures took place following the Loma 
Prieta earthquake of 1989. 

As historian William P. McGowan has explained, Caltrans initiated plans for seismically 
retrofitting aging highway bridges throughout California in the 1970s.  However, the changing 
political economy of the state and its government delayed these plams.  Deficits inherited from 
the gubernatorial administration of Ronald Reagan, coupled with the inflation of the 1970s and 
the California Tax Revolt of the late 1970s and early 1980s, limited implementation of the 
seismic retrofit program developed by Caltrans engineers.  During most of the 1970s, Governor 
Jerry Brown pursued a policy intended, as McGowan writes, “to accelerate the shift away from 
construction and toward a greater emphasis on maintenance and mass transit.”  With new laws 
limiting taxation, however, Caltrans was forced to pull back on programs such as seismic retrofit, 
which was not eligible for federal matching funds.  In addition, layoffs stemming from budget 
tightening significantly reduced the Caltrans engineering staff.  From 1983 to 1990, under 
Governor George Deukmajian, who pledged to not raise taxes and was unable to achieve passage 
of bond measures that would fund Caltrans projects, the retrofit program continued to suffer.309 

Caltrans minimally retrofitted the Doyle Drive and Park Presidio approach viaducts under 
projects completed between 1981 and 1983.  On the Kobbe Avenue Undercrossing viaduct of the 
Park Presidio approach, Caltrans crews installed cable restrainers that connected the ends of 
adjacent girders on each side of the  deck’s transverse expansion joints south of bent 6 and north 
of bent 8.  The same cable restrainer assemblies were installed along the expansion joints north 
of bent 3 and south of bent 7 on the Ruckman Avenue Undercrossing viaduct.310 

The Low Viaduct received both seismic retrofitting and other repairs in the early 1980s.  As 
Caltrans engineer Mark Yashinsky explained, the retrofitting “consisted of threading restrainer 
cables through the drop-in spans,” thereby “anchoring them [the drop-in spans] into the adjoining 
bent caps.”  Both transverse and longitudinal restrainers were installed in 1981.311  Caltrans 
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crews performed repeated as-needed repair of cracks or spalls in girder brackets, columns, and 
bent caps.  In 1986, a Caltrans engineer recommended $10 million in repairs that included 
complete rehabilitation of the bent cap and deck girder arrangement, other substructure 
rehabilitation, replacement of the drains along the entire structure, cleaning and painting of steel 
span and electroliers, and repairs to the deck.312 

Caltrans crews also seismically retrofitted the High Viaduct in 1981.  Plans indicate that at this 
time concrete blocks were installed atop the girder beams of piers 3–8 to restrain the lower 
chords of the truss spans atop these piers.313  Piers 1, 2, and 9 were retrofitted with restrainer 
assemblies extending from the tops of the piers to anchor frames installed in one of the bottom 
chords of adjacent trusses.  As part of this project, various chords and members of the steel 
trusses were repaired.  By 1983, several single-cable restrainers were installed at bents 2 and 5 of 
the High Viaduct’s western approach.314 

The High Viaduct and Low Viaduct of Doyle Drive, as well as the Park Presidio approach 
viaducts, survived the Loma Prieta Earthquake of 1989 without major structural damage.  With 
no replacement plans in place for the Doyle Drive viaducts, and in the absence of any 
consideration of replacing the Park Presidio viaducts, Caltrans developed plans for seismic 
retrofitting and other rehabilitation work on all of these structures.  This work would result in the 
most extensive alterations to the approach viaducts to date.   

Much of the retrofit on the Low Viaduct involved concrete construction.  Prior to the retrofitting, 
the Low Viaduct deck was repaired with 0’-1” polyester concrete overlay, and joints were 
resealed.315  The Low Viaduct retrofit project began in 1994.  Along the entirety of the Low 
Viaduct and the viaduct ramp connections to Richardson Avenue, crews faced both sides of the 
bent caps with continuous reinforced-concrete stiffening beams matching the shapes of the 
original bent caps.  These performed the support function of the brackets which had continually 
failed for decades.  Elastomeric pads were placed in the bearing-point expansion joints between 
the drop-in spans across the Low Viaduct and elevated connecting ramps. On the western portion 
of the Low Viaduct, where the roadway deck reaches its highest aboveground elevation, the 
bases of the southerly columns at bents 62–71 and 94 were retrofitted with steel-shell and 
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concrete casings.  Crews constructed infill walls between the columns of bents L and K on each 
side of the northbound Richardson Avenue ramp crossing underneath the main Low Viaduct 
structure.  Along the viaduct-elevated portions of the ramps connecting Richardson Avenue and 
Doyle Drive, cap girders at bents A1 through A10, and B1 through B31 were transversely pre-
stressed.  Although extant cable restrainers appear to have been retained, crews installed new 
hinge and cable restrainer assembles to provide more thorough longitudinal and transverse 
seismic protection.316  On the main abutment walls at the ends of the Low Viaduct and the 
Richardson Avenue ramp viaducts, crews constructed between three and six reinforced concrete 
buttresses and reinforced concrete abutment seats under the deck girders.317  The main contractor 
for this project was Christie Constructors, Inc., who completed the work in January 1996 at a 
cost of $6,141,135.00.318 

Prior to the seismic retrofitting of the High Viaduct, the deck of the structure was repaired with 
methacrylate seal.319  The High Viaduct seismic retrofit project began in May 1995.  Crews 
removed the cable restrainer assemblies at piers 1, 2, and 9, as well as the concrete-block 
restraints atop piers 3–8, all of which had been installed in 1981.  The High Viaduct bents 
underwent extensive alterations in the mid-1990s retrofit project.  Crews fitted the bent columns 
with a combination of reinforced-concrete footing jackets and cylindrical steel-shell concrete 
casings.  Each side of the bent caps received additional reinforced concrete, and alternating bent 
caps were topped with either three or six reinforced-concrete shear keys between the steel deck 
stringers.  Crews also retrofitted the bent caps with new cable-restrainer assemblies.  It appears 
that steel diaphragms were installed between the deck stringers across the High Viaduct at this 
time.  The viaduct’s abutments were also fitted with reinforced-concrete shear keys and stringer 
support beams.320 

                                                 

316 D. Darryl Loftin, Supplementary Bridge Inspection Report, Bridge No. 34-14, Marina Viaduct, IV-SF-2-SF, 
March 30, 1995: 1, Caltrans Bridge Inspection Records.  This report states that steel-column casings were installed 
between bents 62 and 94, but casings appear to have actually been constructed along the southern columns of bents 
62–74, and 94.   
317 Caltrans, Marina Viaduct Abutment A Retrofit (Bridge No. 34-14), Sheet Nos. 26 and 27, October 24, 1994, 
Caltrans District 4 Map Room; Caltrans, Marina Viaduct Abutment 95 Retrofit (Bridge No. 34-14), Sheet Nos. 28 
and 29, October 24, 1994, Caltrans District 4 Map Room; Caltrans, Marina Viaduct Abutment Retrofit Ramps A11 
and B32 (Bridge No. 34–14), Sheet No. 30, October 24, 1994, Caltrans District 4 Map Room.   
318 Caltrans, Report of Completion—Bridges, Marina Viaduct, Bridge No. 34-14, August 26, 1997, Caltrans Bridge 
Inspection Records.   
319 Carroll D. Harris, Chief Office of Structure Maintenance and Investigations, M. W. Horn, Acting Chief Office of 
Structure Design, Caltrans, Memorandum on Marina and Presidio Viaduct, January 18, 1994: 1, Caltrans Bridge 
Inspection Records. 
320 Pete J. Whitfield, Supplementary Bridge Report, Presidio Viaduct (Bridge No. 34-19), March 31, 1997: 1, 
Caltrans Bridge Inspection Records;  Caltrans, Typical Sections, Bents 1–8, Earthquake Retrofit Project No. 628, 
Presidio Viaduct (Bridge No. 34-19) Sheet No. 13, February 6, 1995, Caltrans District 4 Map Room; Caltrans, 
Typical Sections, West Abutment Plan and Elevation, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge 
No. 34-19) Sheet No. 18, February 6, 1995, Caltrans District 4 Map Room; Caltrans, Typical Sections, East 
Abutment Plan and Elevation, Bents 1–8, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-19), 
Sheet No. 19, February 6, 1995, Caltrans District 4 Map Room;  Caltrans, Bents 2–4 Cable Restrainer Details, 
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The High Viaduct piers also underwent notable alteration, but retained their fundamental shapes 
and leg battering, maintaining their visual relationship to the towers of the Golden Gate Bridge.  
Crews reinforced the pier footings with additional reinforced concrete and strengthened the bases 
of the legs with steel casings.  Reinforced concrete was added to the north and south sides of 
each pier column.  The new concrete was built higher than the level of the girder beam tops to 
form transverse reinforcing blocks anchored to the steel truss spans with brackets and bolts.  
Additional longitudinal restraining blocks were installed at the corners of the westerly tops of 
piers 4–9, and at the corners of the easterly tops of piers 1–4 (pier 4 received such bolsters on 
both sides).  These blocks were faced with steel anchor plates bolted to brackets connected to the 
truss rockers.  Reinforced concrete shear keys were installed atop the centers of the piers’ girder 
beams, and the ends of the bottom easterly and westerly chords of the trusses were fitted with 
steel extensions fitted to anchor the truss to the shear key.  At piers 2–8, crews strung cable 
restrainers through the rockers of adjacent truss spans.  The cables were bolted to the bottom of 
the southerly and northerly chords of adjacent trusses.321  New drain pipes were also fitted to the 
sides of the pier columns.322  Contracted jointly to Nationwide Construction and Shimmick 
Construction Company, Inc., the High Viaduct seismic retrofit project was completed in 
February 1997 at a cost of $6,092,023.43.323 

Along the Park Presidio approach, the elevated ramp connector (Viaduct F) from Park Presidio 
to Doyle Drive underwent its most notable changes during the 1990s retrofit projects.  All of the 
columns except the highest, most northeasterly four-sided one were fitted with cylindrical full-
length steel-shell column casings.  By 1965, the deck joint at the connection between Doyle 
Drive and the Viaduct F ramp had been offset 0’-1”.  It is unclear whether the offset worsened 
over the decades.  However, Caltrans elected to replace the joint arrangement with a new one.  
This involved removal of an approximately 8’-wide and 30’-long portion of Doyle Drive deck 

                                                                                                                                                             

Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-19), Sheet No. 27, February 6, 1995, Caltrans 
District 4 Map Room.    
321 Examples of these retrofit features are recorded in the following as-built certified plans;  Caltrans, Pier 1 Plan and 
Elevations, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-19), Sheet No. 36, February 6, 
1995, Caltrans District 4 Map Room; Caltrans, Pier 1 Plan and Elevations, Earthquake Retrofit Project No. 628, 
Presidio Viaduct (Bridge No. 34-19), Sheet No. 19, February 6, 1995, Caltrans District 4 Map Room; Caltrans, Pier 
2 Plan and Elevations, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-19), Sheet No. 39, 
February 6, 1995, Caltrans District 4 Map Room; Caltrans, Pier 9 Plan and Elevations, Earthquake Retrofit Project 
No. 628, Presidio Viaduct (Bridge No. 34-19), Sheet No. 42, February 6, 1995, Caltrans District 4 Map Room; 
Caltrans, Piers 3–8 Plan and Elevations, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-19), 
Sheet No. 47, February 6, 1995, Caltrans District 4 Map Room; Caltrans, Pier 1 and 9 Longitudinal Plan and 
Elevations, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-19), Sheet No. 54, February 6, 
1995, Caltrans District 4 Map Room; Caltrans, Pier 4 Cable Restrainer Details 1, Earthquake Retrofit Project No. 
628, Presidio Viaduct (Bridge No. 34-19), Sheet No. 19, February 6, 1995, Caltrans District 4 Map Room; Caltrans, 
Pier 2, 3 and 5–8 Cable Restrainer Details, Earthquake Retrofit Project No. 628, Presidio Viaduct (Bridge No. 34-
19), Sheet No. 57, February 6, 1995, Caltrans District 4 Map Room. 
322 Pete J. Whitfield, Supplementary Bridge Report, Presidio Viaduct, Bridge No. 34-19, March 31, 1997: 1, 
Caltrans Bridge Inspection Records. 
323 Caltrans, Report of Completion—Bridges, Presidio Viaduct, Bridge No. 34-19, May 12, 1997, Caltrans Bridge 
Inspection Records.   
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concrete and installation of a steel-plate isolation joint at the junction of the ramp and Doyle 
Drive.  Contracted to Nationwide Construction and Shimmick Construction Company, Inc. as a 
joint venture, this retrofit project began in May 1995 and was completed in February 1997 at a 
price of $175,106.00.324  The Kobbe Avenue and Ruckman Avenue Undercrossing viaducts, 
along with the viaduct ramp connection from northbound Park Presidio to eastbound Doyle 
Drive, were all lined with new reinforced-concrete barriers constructed adjacent to the extant 
steel railing between 1992 and 1994.325 

The Kobbe and Ruckman Underpass viaducts (Viaducts B and C) also underwent additional 
seismic retrofitting and other repairs in the 1990s.  During the early 1990s, workers replaced the 
joint seals along both viaducts.  As part of the seismic retrofitting projects, the bent columns 
supporting both viaducts were fitted with cylindrical full-length steel-shell column casings.  
Seismic pipe restrainers were also installed to provide additional support toward each end of the 
expansion-joint hinges, between the outer two longitudinal girders at each joint.  New continuous 
shotcrete seats were added to the northern abutments of both viaducts.  The retrofit contract for 
the Kobbe Avenue Underpass viaduct was awarded to Anderson Pacific Engineering 
Construction, Inc., which started the project in August 1994 and completed it at a cost of 
$229,100.00 in January 1995.  Anderson Pacific also won the retrofit contract for the Ruckman 
Avenue Underpass viaduct, which the company completed between September 1994 and January 
1995 at a cost of $139,450.00.326 

                                                 

324 Anthony R. Traina, Supplementary Bridge Report, Presidio Viaduct, Bridge No. 34-40G, March 27, 1996: 1, and 
Caltrans, Report of Completion—Bridges, Presidio Viaduct Ramp, Bridge No. 34-40, May 12, 1997, Caltrans 
Bridge Inspection Records.  Also see Caltrans, Presidio Viaduct, Ramp Isolation Joint Plan and Sections, Presidio 
Viaduct (Bridge No. 34-19), Sheet No. 68, February 6, 1995, Caltrans District 4 Map Room; Caltrans, Presidio 
Viaduct Ramp, General Plan (Bridge No. 34-40) Sheet No. 77, February 6, 1995, Caltrans District 4 Map Room.  
325 Samir Ead, Supplementary Bridge Report, Presidio Viaduct (Viaduct F), Bridge No. 34-40G, May 11, 1994, 
Caltrans Bridge Inspection Records;  D. D. Loftin, PE, Supplementary Bridge Report, Kobbe Avenue Undercrossing 
Viaduct, Bridge No. 34-17, January 22, 1992, Caltrans Bridge Inspection Records; Samir Ead, Supplementary 
Bridge Report, Kobbe Avenue Undercrossing Viaduct, Bridge No. 34-17, January May 11, 1994, Caltrans Bridge 
Inspection Records.  
326 Anthony R. Traina, Supplementary Bridge Report, Kobbe Avenue Undercrossing (Bridge No. 34-17), March 27, 
1996: 1, Caltrans Bridge Inspection Records; Caltrans, Report of Completion—Bridges, Kobbe Avenue 
Undercrossing, Bridge No. 34-17 [No Date Stamp], Caltrans Bridge Inspection Records; Caltrans, Report of 
Completion—Bridges, Ruckman Avenue Undercrossing, Bridge No. 34-18 [No Date Stamp], Caltrans Bridge 
Inspection Records.  Also see Caltrans, Kobbe Avenue Undercrossing, General Plan, Earthquake Retrofit Project 
No. 300 (Bridge No.: 34-17), Sheet No. 25, May 2, 1994, Caltrans District 4 Map Room; Caltrans, Kobbe Avenue 
Undercrossing, Hinge Retrofit Details, Kobbe Avenue Undercrossing, General Plan, Earthquake Retrofit Project No. 
300 (Bridge No. 34-17), Sheet No. 28, May 2, 1994, Caltrans District 4 Map Room;  Caltrans, Kobbe Avenue 
Undercrossing, Steel Column Casings, Hinge Earthquake Retrofit Project No. 300 (Bridge No. 34-17), Sheet No. 29, 
May 2, 1994, Caltrans District 4 Map Room;  Caltrans, Kobbe Avenue Undercrossing, Abutment Retrofit Details, 
Earthquake Retrofit Project No. 300 (Bridge No. 34-17), Sheet No. 29, May 2, 1994, Caltrans District 4 Map Room;  
Caltrans, Joint Seal Replacement, Routes 1, 101, 114 & 280 Bridges, General Plan No. 1 (Bridge No.: Variable), 
Sheet No. 2, November 2, 1992, Caltrans District 4 Map Room; Caltrans, Ruckman Avenue Undercrossing, General 
Plan, Earthquake Retrofit Project No. 300 (Bridge No. 34-18), Sheet No. 30, May 2, 1994, Caltrans District 4 Map 
Room; Caltrans, Ruckman Avenue Undercrossing, Abutment Retrofit Details, Earthquake Retrofit Project No. 300 
(Bridge No. 34-18), Sheet No. 31, May 2, 1994, Caltrans District 4 Map Room; Caltrans, Ruckman Avenue 
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Much of the approach system between the toll plaza and the northeastern Presidio border appears 
to have been repaved in the late 1990s and early 2000s.  Caltrans repaved Richardson Avenue 
between the Low Viaduct and Lombard Street in late September 1990.  In October 2003, 
Caltrans crews repaved the entirety of Doyle Drive, and drilled new holes for the lane divider 
tubes in the fresh pavement.327 

6.6  Planning to Replace Doyle Drive 

Caltrans had undertaken the seismic retrofitting of the Doyle Drive and Park Presidio approach 
viaducts as part of a larger statewide plan.  The retrofitting was intended to fortify the structures 
to withstand a major earthquake until they could be replaced.  By 1995, when Doyle Drive was 
removed from the state highway system as Route 480 (remaining part of U.S. Route 101),328 a 
variety of stakeholders with interests in the San Francisco approaches to the Golden Gate Bridge, 
including the National Park Service, and, beginning in 1996, the Presidio Trust, had developed a 
new plan for replacing most of the Golden Gate Bridge approach road system through the 
northern Presidio.  In 1994, soon after the end of the Cold War, the Presidio of San Francisco 
became part of the Golden Gate National Recreation Area managed by the National Park 
Service, with Sixth Army forces remaining as a tenant.  Within a short time, the Department of 
Defense announced deactivation of the Sixth Army, which vacated the Presidio by September 
1995.  In 1996, the U.S. Congress created the Presidio Trust to preserve the cultural, natural, and 
recreational resources of the Presidio as a National Park intended to become financially self 
sufficient.  Generally, most of the extant built environment of the Presidio dating to 1945 or 
before comprises the Presidio of San Francisco National Historic Landmark District, although a 
number of buildings and structures built after 1945 have been included in the Landmark 
District.329 

The new efforts to replace Doyle Drive were sparked in part by local landscape architect and 
Marin resident Michael Painter.  By 1991, Painter was promoting a replacement design that 
provided for a parkway approach intended to increase safety and beautify the Presidio landscape.  
The plan proposed to widen the High Viaduct and eliminate the Low Viaduct, widen the main 
approach roadway to allow for six 12’-0” wide lanes, include median barriers across the entire 
approach, and create an underground tunnel between Crissy Field and the Main Post that would 

                                                                                                                                                             

Undercrossing, Hinge Retrofit Details, Earthquake Retrofit Project No. 300 (Bridge No. 34-18), Sheet No. 33, May 
2, 1994, Caltrans District 4 Map Room; Caltrans, Ruckman Avenue Undercrossing, Steel Column Casings, 
Earthquake Retrofit Project No. 300 (Bridge No. 34-18), Sheet No. 34, May 2, 1994, Caltrans District 4 Map Room. 
327 “Drivers Warned to Circumvent Repaving Work,” San Francisco Chronicle, September 24, 1999; Michael 
Cabanatuan, “Repaving Doyle Drive, Adding Cameras,” October 5, 2005, both news clips from SF101 Folder—San 
Francisco County, Caltrans Library and History Center. 
328 D. Darryl Loftin, Supplementary Bridge Report, Presidio Viaduct (Bridge No. 34-19), March 31, 1995: 2, 
Caltrans Bridge Inspection Records. 
329 Thompson, Defender of the Gate, Vol. II, 789–790, 793; Presidio Trust, Presidio History—Post to Park (1994–
Present), www.presidio.gov/history/history/park.htm, accessed March 23, 2010. 
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provide for a new park landscape above ground.  The plan also proposed to reorient the 
connection to Marina Boulevard.330 

In 1992 the San Francisco Board of Supervisors created the Doyle Drive Task Force, which 
brought together neighborhood, environmental, civic, and business groups, the City of San 
Francisco, the GGBH&TD, Caltrans, law enforcement, and National Park Service officials to 
attempt to reach consensus on a plan to replace Doyle Drive.  After often contentious hearings 
and negotiations, the Task Force approved the outline of a plan to replace Doyle Drive with a 
new parkway approach.  In a momentous vote, the San Francisco Board of Supervisors adopted 
the Task Force’s recommendations in 1993.331 

For more than a decade, the replacement plan was subject to alterations and negotiations 
involving design, compliance with environmental regulations, and funding arrangements.  The 
new Presidio Parkway will include two viaduct structures replacing the High Viaduct, a tunnel 
segment between the San Francisco National Cemetery and Battery Bluff, a second tunnel 
segment between the Main Post and the Crissy Field Marsh, and at-grade roadway segments 
featuring landscaped or barrier-divided medians.  At an estimated cost of $1.045 billion, the 
Presidio Parkway project is being funded by federal grants (including grants from the American 
Recovery and Reinvestment Act); California’s Traffic Congestion Relief Program (TCRP) and 
State Highway Operation and Protection Program (SHOPP); and local sources and agencies, 
including the San Francisco County Transportation Authority’s (SFCTA’s) Proposition K local 
transportation sales tax, the Regional Transportation Improvement Plan, Metropolitan 
Transportation Commission bridge tolls, the GGBH&TD, the Transportation Authority of Marin, 
and the Sonoma Transportation Authority.  The new Presidio Parkway is scheduled to begin 
carrying traffic in 2014.  Construction commenced in fall 2009 as crews began clearing work for 
the new alignment areas.332 

Based on recent events, it appears that the second phase of the Presidio Parkway project will be 
undertaken under a new public-private partnership known as “P3.”  In February 2009, Governor 
Arnold Schwarzenegger approved California Senate Bill 4, which enables Caltrans and regional 
transportation agencies such as the SFCTA to enter into public-private partnerships to undertake 
major infrastructure projects.  Under the currently proposed P3 arrangement for the second phase 
of the Presidio Parkway project, Caltrans will provide a portion of the construction costs and pay 

                                                 

330 Harre W. Demoro, “S.F. Architect Reveals His Vision for Doyle Drive,” San Francisco Chronicle, September 
26, 1991, News Clip from Vertical Files—S.F. Streets—Doyle Drive, SFPL History Center Vertical Files; San 
Francisco Planning and Urban Research Association, SPUR Report No. 286, “An Alternative for the Presidio: the 
Redesign of Doyle Drive,” November 1991.  
331 David Dietz, “S.F. Supervisors OK Doyle Drive Plan,” San Francisco Chronicle, February 23, 1993, News Clip 
from Vertical Files—S.F. Streets—Doyle Drive, SFPL History Center Vertical Files; San Francisco Planning and 
Urban Research Association, SPUR Report No. 324, “Federal Funds for Doyle Drive Should Be Managed in San 
Francisco,” July 1997. 
332 Michael Cabanatuan, “A Plan to Pay for the New Doyle Drive,” San Francisco Chronicle, November 7, 2008, 
News Clip from S.F. Streets—Doyle Drive, SFPL History Center Vertical Files; Presidio Parkway: Presidio 
Parkway Features, http://www.presidioparkway.org/presidio_pkwy_features/, accessed March 23, 2010; Presidio 
Parkway: About the Project, http://www.presidioparkway.org/about/funding.aspx, accessed March 23, 1010. 
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the remainder incrementally, as the private entities responsible for completing the project meet 
specific obligation requirements and continue to maintain the road for a period of 30 years. 
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DISCUSSION OF SOURCES 

A majority of the primary sources consulted for this report are part of archival collections, or 
consist of historical documents which public agencies have provided ICF International staff.  
Most of the primary source materials cited in the footnotes of this report can be accessed at 
archives that are open to the public.  Some of the sources provided by public agencies, however, 
are not readily accessible for historical research due to security restrictions, or to the agency’s 
lack of provisions for accommodating historical researchers on a regular basis (such instances 
are addressed more detail below). 

Portions of the history narrated in this HAER required intensive research and synthesis of 
fragmentary historical documentation, while in other cases, sections of the report were based on 
a limited number of particularly rich primary sources.  The history of the construction of 
Veterans Boulevard (Park Presidio), originally known as the Funston Avenue approach, was 
based largely on several published articles and construction reports produced by John H. Skeggs, 
the State of California Department of Public Works District 4 engineer during the years 1938–
1940.  Skeggs’ construction reports were either transmitted to ICF International staff by Caltrans 
District 4 staff or consulted at the Caltrans Library and History Center. 

The history of approach-road planning and Doyle Drive construction required ICF International 
staff to piece together the story from hundreds of documents—including hundreds of 
contemporaneous newspaper articles reporting on the Golden Gate Bridge, articles that typically 
devoted a sentence or two to approach road construction.  This portion of the research proved 
necessary due to the minimal information on approach-road planning and the construction of 
Doyle Drive in the extant historical literature on the Golden Gate Bridge.  Most historians have 
followed the lead of GGB&HD Chief Engineer Joseph B. Strauss’s Golden Gate Bridge: Report 
of the Chief Engineer to the Board of Directors of the Golden Gate Bridge & Highway District 
(1937), focusing attention on the iconic historical significance, engineering, and architecture of 
the Golden Gate Bridge while giving little or no attention to the history of the planning and 
construction its approach roads. 

ICF International staff made use of documents archived at several Bay Area locations.  The 
Charles Derleth Papers collection at the University of California (UC), Berkeley proved to be an 
indispensible archival resource for this report.  Information on the planning of the Golden Gate 
Bridge’s approach roads was gathered mainly from the Water Resources Collection and 
Archives’ (WRCA) portion of the Derleth collection, recently relocated from Berkeley to UC 
Riverside.  The San Francisco Public Library History Center (SFPL History Center) also 
providing several notable sources.  This report’s sections on the construction of Doyle Drive 
prior to 1936 were based largely on construction journal articles and newspaper clippings 
gathered from the WRCA’s portion of the Derleth collection, as well as the SFPL History 
Center, particularly the SFPL’s Microfilmed Scrapbook of Golden Gate Bridge News Clippings.  
This report’s discussions of Doyle Drive construction during the years 1936–37 were based 
largely on progress reports and newspaper clippings from the portion of the Derleth collection 
archived through UC Berkeley’s Bancroft Library.  The Golden Gate Bridge, Highway, and 
Transportation District (GGBH&TD) also allowed ICF International staff to access its records of 
the Minutes of the Meetings of the Golden Gate Bridge and Highway District (GGB&HD) Board 



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 155) 

of Directors for the years 1933–1940.  These records were also indispensible to this report’s 
sections on the construction of Doyle Drive.  Plans and maps gathered at the Golden Gate 
National Recreation Area (NRA) Park Archives and Records Center, or provided by Caltrans 
District 4 also proved indispensible to the process of reconstructing the planning and 
construction history of the Golden Gate Bridge’s San Francisco approach roads.  This HAER’s 
final section discussing maintenance and alterations to the Doyle Drive and Veterans Boulevard 
Exchange relied heavily on materials provided by Caltrans District 4, materials gathered at the 
Caltrans Library and History Center, and documents collected in SFPL History’s Center’s 
vertical file on Doyle Drive. 

The following archives, archival collections, and agency offices were consulted during the 
research for this report (abbreviations or shortened identifiers used in this report’s footnotes to 
indicate these collections, archives, and agencies appear in parentheses): 

Caltrans District 4, (“Bridge Inspection Records” and “Caltrans District 4 Map Room”), 
Oakland, California 

Caltrans Library and History Center (“Caltrans Library and History Center”) Sacramento, 
California 

California State Archives, Sacramento, California. 

Charles Derleth Papers, 1893–1953, Bancroft Library, University of California, Berkeley 
(“Derleth Bancroft”), Berkeley, California 

Charles Derleth Papers, 1865–1952, Water Resources Collection and Archives, University of 
 California, Riverside (“Derleth WRCA”), Riverside, California (research for this HAER 
 was conducted at WRCA’s former offices on the camps of the University of California, 
 Berkeley).   

Golden Gate Bridge, Highway, and Transportation District (“Historical Records of the 
 GGBH&TD”), San Francisco, California 

Golden Gate National Recreation Area Park Archives and Records Center (“Golden Gate NRA 
 Park Archives”), San Francisco, California 

Irving F. and Gertrude Comfort Morrow Collection, Environmental Design Archives, University 
 of California, Berkeley (“Morrow Berkeley Environmental Design”), Berkeley, 
 California 

San Francisco Public Library History Center, Photograph Collection and Vertical Files, 
 including Microfilmed Golden Gate  Bridge Scrapbook of News Clips, 1932–58— 
 Golden Gate Bridge Vertical Files (“SFPL Microfilmed Golden Gate Bridge Newspaper 
 Clippings” and “SFPL History Center Vertical Files”), San Francisco, California 

Sonoma County Library History and Genealogy Annex 

Detailed description of each of these archival collections and agency-provided document 
collections is provided below: 
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Caltrans District 4, “(Bridge Inspection Records” and “Caltrans District 4 Map Room”), 
Oakland, California 

Located in Oakland, California, the Caltrans District 4 Office provided ICF International with 
several types of primary-source research materials essential to this HAER report.  Caltrans 
Senior Environmental Planner (District 4) Meg Scantlebury gathered electronic copies of 
hundreds of as-built plans for the Doyle Drive & Veterans Highway Exchange dating from the 
1930s to the 1990s.  These as-built plans are on file in the Caltrans District 4 Map Room.  
Caltrans Architectural Historian Douglas Bright conveyed the as-built plan to ICF International 
staff. 

Mr. Bright also gathered and conveyed to ICF International staff electronic copies of the bridge 
inspection records for the Doyle Drive Low Viaduct (Marina Viaduct, Bridge No. 34-0014), the 
Doyle Drive High Viaduct (Presidio Viaduct, Bridge No. 34-0019), the Kobbe Avenue 
Undercrossing, (Viaduct B, Bridge No. 34-0017), the Ruckman Avenue Undercrossing (Viaduct 
C, Bridge No. 34-0018), the N1/S101 Connector Overcrossing (Viaduct F, Bridge No. 34-
0040G), and the N1/N101 Connector Pedestrian Underpass (Subway H, Bridge No. 34-0023G).  
These bridge inspection records served as crucial primary source material for understanding the 
history of maintenance and alteration of the Doyle Drive & Veterans Highway Exchange system 
from the late 1930s through the 1990s.  Mr. Bright also transmitted to ICF International staff 
electronic copies of several of the final construction reports for portions of the Veterans 
Boulevard (Park Presidio) approach road, viaducts, and interchange ramps, which were provided 
by the Caltrans Library and History Center in Sacramento, California (discussed in more detail 
below). 

A list of as-built plans cited in this HAER is included below under the bibliographical headings: 
“Plans and Maps—Maps Caltrans District 4 Map Room.”  The voluminous bridge inspection 
reports are identified as “Caltrans Bridge Inspection Reports” in the footnotes of this HAER. 

Contact: Caltrans District 4, 111 Grand Avenue, Oakland, CA 94612 (510-286-4444). 

 

Caltrans Library and History Center, Sacramento, California: 

The Caltrans Library and History Center, and former Librarian Deborah Cismowski, provided 
ICF International the original contract files documenting construction of the Veterans Boulevard 
(Park Presidio) approach, initially known as the Funston Avenue Approach to the Golden Gate 
Bridge.  These files include the final construction reports and, in some cases, specifications and 
preliminary reports for: Unit No. 1, Contract 04WC4-04WMC2, grading, drainage development, 
construction of tunnel; Unit No. 2, Contract 04WC8-04WMC3, viaduct construction, including 
construction of Viaduct B (Kobbe Avenue Undercrossing, Bridge No. 34-0017) and Viaduct C 
(Ruckman Avenue Undercrossing, Bridge No. 34-0018);  Unit No. 3, Contract 24WC1 for 
construction of Viaduct E (cellular connector for N101/S1), Underpass D (N101/S1 Connector 
Undercrossing, Bridge No. 34-0020), Subway G (N101/S1 Connector Pedestrian Underpass, 
Bridge No. 0025G), and Subway H (N1/N101 Connector Pedestrian Underpass, Bridge No. 34-
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0023G);  Unit No. 4, Contract 04WC9-04WMC4, for construction of Viaduct F (N1/S101 
Connector Overcrossing, Bridge No. 34-0040G); Unit No. 5, Contract 24WC3, for paving and 
construction of curbs, sidewalks, and drainage; Unit No. 6, Contract 24WC4, for landscaping and 
planting.  The contract files for the 1954–55 widening of Doyle Drive west of the High Viaduct 
(Contract 55-4ZC) were also provided by the Caltrans Library and History Center.  Electronic 
copies of the contract files and final reports were provided for Unit No. 1, Contract 04WC4-
04WMC2, Unit No. 2, Contract 04WC8-04WMC3, and Unit No. 4, Contract 04WC9-04WMC4.  
Files for the other contracts listed above were photocopied by ICF International staff at the 
Caltrans Library and History Center.  Reports consulted and cited from these contract files are 
indicated with “Caltrans Library and History Center” in footnotes, and listed below under the 
bibliographic heading “Primary Sources—Published Books, Major Published and Unpublished 
Reports.” 

Information on the history of maintenance and alteration of the Doyle Drive & Veterans 
Boulevard Highway Exchange, as well as on the long process of planning the present-day Doyle 
Drive Replacement project, was gleaned partly from the Caltrans Library and History Center’s 
vertical files.  The following files were consulted for this report: SF Rt. 480—Doyle Drive 
Vicinity—Books 8 and 9; and Highway 101—SF County.  These files contain a variety of 
documents, including newspaper clippings, copies of State Highway Commission meeting 
minutes, planning reports, and correspondence.  Documents from these library files are cited in 
this HAER’s footnotes with the indicator, “Caltrans Library and History Center.” 

Contact: Caltrans Library and History Center, 1120 N Street, Room 1430, Sacramento, CA, 
95814 (916-654-4601). 

 

California State Archives, Sacramento, California 

The California State Archives houses a collection of State Department of Public Works 
documents pertaining to the development of the Golden Gate Bridge and its approach roads.  
Most of the approach road material involves the Sausalito Lateral approach and the Waldo 
approach, both located on the north side of the Golden Gate Bridge in Marin County.  Primary 
sources gathered for this HAER come from: Title 1, Golden Gate Bridge Files, Department of 
Public Works, 1932–1937, R386.114.  The sole document cited from that collection in this 
HAER’s footnotes has the indicator “California State Archives.” 

Contact: 1020 O Street, Sacramento, CA 95814 (916-653-7715). 

 

Charles Derleth Papers, 1893-1853, Bancroft Library, University of California, Berkeley 
(Derleth Bancroft), Berkeley, California 

Together, the two Charles Derleth collections at the University of California, Berkeley represent 
perhaps the most extensive archive of primary source material documenting construction and 
early maintenance of the Golden Gate Bridge, Doyle Drive, and the Sausalito Lateral available to 
the researcher.  A civil engineer, Charles Derleth, Jr. was a member of the University of 
California, Berkeley faculty from 1903 to 1943.  He served as a member of the GGB&HD’s 
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Board of Consulting Engineers during the construction of the Golden Gate Bridge.  The Bancroft 
Library portion of the Derleth Papers is catalogued as BANC MSS 91/116c.  This collection is 
particularly rich in documents showing week-by-week progress of Golden Gate Bridge and 
associated approach-road construction during the years 1936 and 1937. 

Sources from the Bancroft Library portion of the Charles Derleth Papers that were consulted for 
and cited in this HAER include: GGB&HD correspondence; bi-monthly memoranda of minutes 
for the meetings of the GGB&HD Board of Directors, 1936–1937; Golden Gate Bridge Chief 
Engineer Joseph B. Strauss’s regular reports to the GGB&HD Board of Directors, 1936–1937; 
General Manager James Reed’s regular reports to the GGB&HD Board of Directors, 1936–1937; 
A. R. O’Brien’s GGB&HD Traffic Committee reports to the GGB&HD Board of Directors, 
1936–1937;  newspaper clippings from the San Francisco Chronicle, San Francisco News, Post 
Enquirer, San Francisco Examiner, Berkeley Gazette, and Oakland Tribune, and the Annual 
Report of the Golden Gate Bridge & Highway District, 1937–1938: First Annual Report of 
Operations, Covering the Period May 27, 1937 to June 30, 1937 and the Fiscal Year July 1, 
1937 to June 30, 1938. 

Documents from this collection are cited in this HAER’s footnotes with the indicator “Derleth 
Bancroft.”  These documents are not listed in the bibliography section below.  This applies to the 
newspaper clippings from this collection as well, which typically lack page numbers and in some 
cases lack titles. 

Contact: Bancroft Library, University of California, Berkeley, Berkeley, CA 94720 (510-642-
3781).  A guide to the Bancroft Library portion of the Derleth Papers is available at 
http://www.oac.cdlib.org/findaid/ark:/13030/kt0b69p857. 

 

Charles Derleth Papers, 1865–1952, Water Resources Collection and Archives, University 
of California, Riverside (Derleth WRCA), Riverside California. 

A large portion of the Charles Derleth Papers is archived at the Water Resources Collection and 
Archives (WRCA).  Research for this HAER report was conducted at the WRCA’s former 
location on the campus of the University of California, Berkeley.  The WRCA has since moved 
to the campus of the University of California, Riverside.   

Whereas the Bancroft Library’s Derleth collection is particularly strong on documents involving 
the process of Golden Gate Bridge construction during the years 1936–1937, the WRCA’s 
portion of the Derleth Papers contains extensive material on the planning and engineering of the 
Golden Gate Bridge, Doyle Drive, and the Sausalito Lateral. 

In terms of this HAER’s source base, perhaps the most important documents from the WRCA’s 
portion of the Derleth Papers are Chief Engineer Joseph Strauss’s special reports on issues 
surrounding the effort to plan the Golden Gate Bridge’s San Francisco approach roads (Folder 
32, Box 4).  These include several reports on the eastern or Marina approach road (Doyle Drive), 
as well as reports on the Funston Avenue approach, and Strauss’s proposed plan for a Beach 
Street approach, which includes associated documents such as correspondence and high-quality 
copies of Chesley Bonestell’s drawing of the proposed Beach Street approach.  Additional 
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sources cited in this report from the WRCA’s Derleth holdings include: newspaper clippings 
from the San Francisco Chronicle, San Francisco News, San Francisco Journal, and the 
Oakland Tribune; major planning reports such as Joseph B. Strauss’s Golden Gate Bridge at San 
Francisco, California: Report of the Chief Engineer with Architectural Studies (1930) and 
Morrow & Morrow Architects’ “Decorative Illumination Study” (1935); minutes of the meetings 
of the GGB&HD Board of Consulting Engineers; a copy of the 1930 permit to the GGB&HD to 
construct the eastern approach road (Doyle Drive) through the Presidio, with transmittal letter 
from F. H. Payne, U. S. War Department; and correspondence written by or to Derleth (as a 
GGB&HD Consulting Engineer), GGB&HD Chief Engineer Joseph Strauss, Consulting 
Engineer Leon S. Moisseiff, Consulting Engineer O.H. Amman, GGB&HD Director and Traffic 
Committee Chair A. R. O’Brien, GGB&HD Director Francisco V. Keesling, and GGB&HD 
Director William Parker Filmer. 

Of the above, only the major reports produced by Strauss and Morrow & Morrow are included in 
the bibliographic listings below (see “Primary Sources—Published Books, Major Published and 
Unpublished Reports”).  The other documents from the collection are listed solely in the 
footnotes with the identifier “Derleth WRCA.” 

Contact information for the WRCA is as follows:  Water Resources Collections and Archives, 
Orbach Science Library, P.O. Box 5900, Room 118, University of California, Riverside, CA 
92517-5900  (951-827-2934).  An inventory of the WRCA portion of the Derleth Papers is 
available at http://www.oac.cdlib.org/data/13030/w5/tf687005w5/files/tf687005w5.pdf. 
 

Golden Gate Bridge, Highway, and Transportation District (Historical Records of the 
GGBH&TD), San Francisco, California 

The GGBH&TD does not have a publically accessible archive of its historical records.  Mary 
Currie, GGBH&TD Public Affairs Director, provided ICF International staff with access to the 
bound volumes of the Minutes of the Meetings of the Golden Gate Bridge and Highway District 
for the years 1933–40, and graciously arranged for ICF International staff to photocopy approach 
road–related passages from these bound volumes.  In the footnotes of this HAER citations of the 
board meeting minutes are indicated with “Historical Records of the GGBH& TD.” 

Ms. Curie also provided ICF International with copies of the specifications for construction of 
Doyle Drive, Volume 5: Specifications for the Construction of the Presidio Road, Contract 5, the 
North Lateral (Sausalito) Road, Contract 5I, and the Paving of the Main Span and the San 
Francisco and Marin Approach Spans, Contract 5II, of the Golden Gate Bridge at San Francisco 
(ca. 1932), as well as The Golden Gate Bridge: Report of the Chief Engineer, Volume II (2007).  
These research materials are listed in the bibliographical section below. 

Contact: Golden Gate Bridge, Highway, and Transportation District, Administration Building, 
Golden Gate Bridge Toll Plaza, San Francisco, CA 94129-0601. 

 

Golden Gate National Recreation Area Park Archives and Records Center (Golden Gate 
NRA Park Archives), San Francisco, California 
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ICF International staff received research assistance at the Golden Gate National Recreation Area 
Park Archives and Records Center (Golden Gate NRA Park Archives) from Assistant Archivist 
Amanda Williford.  For this HAER, the most important materials consulted and copied from this 
archive consisted of Doyle Drive plans and maps and Presidio of San Francisco plans and maps.  
Additional documents related to the development of the Golden Gate Bridge approach roads 
through the Presidio, as well as revisions to military right-of-way permits for parking lot 
development and roadway widening, can be found in the Presidio of San Francisco Real Estate 
Files (GOGA 35159, Box 5).  Documents from this archive are cited in the footnotes of this 
report with the indicator “Golden Gate NRA Park Archives.”  Cited maps and plans from this 
archive are listed below (“Plans and Maps Cited—Golden Gate NRA Park Archives”). 

Contact: Golden Gate National Recreation Area Park Archives and Records Center, Building 
667, McDowell Avenue, Presidio of San Francisco, 94129  (415-561-2808). 

 

Irving F. and Gertrude Comfort Morrow Collection, 1914–1958, Environmental Design 
Archives, University of California, Berkeley (Morrow Berkeley Environmental Design), 
Berkeley, California 

This collection primarily documents the professional activities and architectural projects of 
Gertrude Comfort Morrow and Irving F. Morrow, including Irving Morrow’s work as 
Architectural Consultant for the Golden Gate Bridge project.  The Golden Gate Bridge materials 
are filed in II. Project Records, 1914–1952, and include drawings, interviews, and articles from 
journals and newspapers.  The drawings focus mainly on the Golden Gate Bridge and the toll 
plaza.  The drawings consulted for this HAER include: “[Sketch of] Electrolier, Golden Gate 
Bridge,” May 5, 1934; “Low Viaduct, Golden Gate Bridge,” February 20, 1935; and “High 
Viaduct,” June 2, 1934.  The Low Viaduct and High Viaduct drawings include multiple sketches 
of the balustrades (cross section and each side).  These drawings are filed in Folder FF36, and 
are cited in the footnotes of this report with the indicator “Morrow Berkeley Environmental 
Design.” 

Contact: Environmental Design Archives, College of Environmental Design, 230 Wurster Hall, 
#1820, University of California, Berkeley, Berkeley, California, 94720 (510-642-5124) 

 

San Francisco Public Library History Center (SFPL History Center), Photograph 
Collection and Vertical Files, including Microfilmed Golden Gate Bridge Scrapbook of 
News Clips, 1932–58—Golden Gate Bridge Vertical Files (“SFPL Microfilmed Golden 
Gate Bridge Newspaper Clippings and SFPL History Center Vertical Files”), San 
Francisco, California 

The SFPL History Center houses a variety of materials that proved critical to the research for this 
HAER. Of particular usefulness for any researcher of the original Golden Gate Bridge project is 
the SFPL History Center’s Microfilmed Golden Gate Bridge Scrapbook of News Clips, 1932–
1958, which is part of the SFPL History Center collection of vertical files.  Additional newspaper 
articles, journal articles, plans, and correspondence related to the planning and construction of 
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the Golden Gate Bridge can be found under the vertical file heading S.F. Bridges—G.G. Bridge.  
Vertical files consulted for this HAER include the subheadings G.G. Plans, Planning—Proposed; 
Dedication and Resolution (1930); and Correspondence.  Newspaper clippings and other primary 
source materials on the history of Doyle Drive are collected in the vertical file S.F. Streets—
Doyle Drive.  This HAER also makes frequent reference to the Bay Area construction journal 
Pacific Constructor.  The SFPL History Center’s holdings for Pacific Constructor cover the 
years 1914–1932. 

This HAER references a number of photographs from the SFPL History Center’s collection of 
historic photographs focusing on Bay Area events and the Bay Area built environment.  The 
SFPL maintains a webpage with approximately 38,000 searchable and downloadable historic 
images.  This page can be accessed at http://sflib1.sfpl.org:82/. 

References to these materials in the footnotes of this HAER include the indicator “SFPL History 
Center.”  Newspaper articles from the microfilmed scrapbook are referenced in the footnotes 
with the indicator “SFPL Microfilmed Golden Gate Bridge Newspaper Clippings.” 

Contact: San Francisco Public Library History Center, 100 Larkin Street, 6th Floor, San 
Francisco, California 94102 (415-557-4567). 

 

Sonoma County Library History and Genealogy Annex 

Katherine Rinehart, Librarian, assisted ICF International staff conducting research at the Sonoma 
County Library History and Genealogy Annex.  Much of the research on Frank Doyle was 
conducted here, utilizing this library’s vertical file on the Golden Gate Bridge promoter and 
founding member of the GGB&HD Board of Directors.  ICF International staff also made use of 
several local (Santa Rosa and Sonoma County) histories on file at the Sonoma County Library 
History and Genealogy Annex, as well as the document, “Brief History of the Redwood Empire 
Association,” (call no.: Calif. 388.1). 

Contact: Sonoma County History and Genealogy Library, Third and E Streets, Santa Rosa, 
California 95404 (707-545-0831). 
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APPENDIX A 

List of Contractors and Known Subcontractors and Suppliers for Construction of the Doyle 
Drive, Richardson Avenue, and Veterans Boulevard (Park Presidio)  

Table 1. Construction of Doyle Drive, 1934-1937 

Main Constructor Work Performed and Date Awarded Total Cost 

Eaton & Smith Construction of approach roadway and viaducts,  
October 14, 1932 

$1,314,000.00 

Known Subcontractors to Eaton & Smith for Construction Related to Doyle Drive,  
Contract 5, Part 2: 

Subcontractors to 
Eaton & Smith for 
Part 2, Contract 5 

Work Performed and Date Awarded Contract Cost 

Concrete 
Engineering 
Company 

Placement of reinforcing steel, February 28, 1934 Unknown 

Pacific Coast 
Aggregates 

Pacific Coast Aggregates Unknown 

Raymond Concrete 
Pile Company 

Construction of pile foundations, May 9, 1934 Unknown 

J. Phillip Murphy Furnishing and installing reinforcing steel bars, June 13, 1934 Unknown 

Judson-Pacific 
Company 

Furnishing, fabricating, erecting and painting structural steel and 
castings for the high and low viaducts, June 20, 1934 

Unknown 

Neal Lambert Key man on low viaduct work, July 25, 1934 Unknown 

Harry Drake Masonry work on reconstruction of Crissy Field Mess Hall 
(Stilwell Hall) south wing at High Viaduct  alignment, October 
10, 1934 

Unknown 

Hermon Bosch Plastering work on reconstruction of Crissy Field Mess Hall 
(Stilwell Hall) south wing at High Viaduct alignment, October 
10, 1934 

Unknown 
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J.W. Bender 
Roofing & Paving 

Tile roofing on reconstruction of Crissy Field Mess Hall (Stilwell 
Hall) south wing at High Viaduct alignment, October 10, 1934 

Unknown 

Jack Carmody Plumbing work on reconstruction of Crissy Field Mess Hall 
(Stilwell Hall) south wing at High Viaduct alignment, Jack 
Carmody, October 10, 1934 

Unknown 

Anderson Bros. 
Plaining Mill & 
Manufacturing 
Company 

Mill work on reconstruction of Crissy Field Mess Hall (Stilwell 
Hall) south wing at High Viaduct alignment, October 10, 1934 

Unknown  

Morasky Company Magnesite flooring work on reconstruction of Crissy Field Mess 
Hall (Stilwell Hall) south wing at High Viaduct alignment, 
October 10, 1934 

Unknown 

J. B. Rogers Borings for Eastern approach road between Lyon Street and toll 
plaza site (Doyle Drive), August 23, 1933 

$1,732.50 

Known GGB&HD Contracts Awarded for Presidio Military Replacement Construction Associated 
with Development of Doyle Drive: 

Contractor Work Performed and Date Awarded Contract Cost 

Barrett & Hilp Removal and relocation of Presidio Post Exchange Buildings No. 
194 and 90, June 26, 1935 

Unknown 

Barrett & Hilp  Construction of new 49th Motor Transport Barracks, October 9, 
1935 

$40,875.00 

J. H. Pomeroy and 
Co., Inc. and 
Raymond Concrete 
Pile Co. 

Replacement construction of two warehouses: one at Fort 
Winfield Scott and one on Presidio grounds to the east, October 
30, 1935. 

$117,098.00 

Unspecified Unspecified extra work on reconstructed bombproof magazine to 
meet military demands, August 12, 1936 

$10,041.00 

Unspecified Extra work on 49th Motor Transport Barracks to meet additional 
military demands, August 12, 1936 

$845.47 
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August Gerske, 
under the company 
name: Pacific 
Bridge Painting 
Company 

Applying the fourth and final coat of paint to the High Viaduct 
steel trusses as part of the contract for the final paint work on 
main span’s approach structures and steel stiffening truss, 
October 28, 1936 

$102,131.00 

Known Extra Work Orders and Lump Sum Contracts Associated with Doyle Drive, under 
Contract 5 

Contractor Work Performed and Date Awarded Contract Cost 

Eaton & Smith Dismantling gun carriages at Battery Lancaster, June 28, 1933 $1,692.00 

Eaton & Smith For Presidio roadway, clearing of the entire right-of-way and the 
hauling of the wood and burning of the brush for Presidio 
roadway (Eastern or Marina approach / Doyle Drive), January 
10, 1934 

$2260.00 

Eaton & Smith Removal of approximately 20,000 cubic yards of material from 
borrow pit back of Crissy Field officers’ quarters, May 9, 1934 

$0.375 per 
cubic yard 

Eaton & Smith Relocation of target range in approach road right of way, May 
16, 1934 

$2,000 
(estimated) 

Eaton & Smith Change from spread footings to piles for piers 5 to 8 inclusive, in 
the High Viaduct, July 25, 1934. 

$38,011.85 

Eaton & Smith Change in quantities of concrete, reinforcing steel, and cast steel 
incident to the installation of transite conduits, August 29, 1934 

$11,388.95 

Eaton & Smith Removal of south wing of Crissy Field Mess Hall at High 
Viaduct, and reconstruction of the wing in a westerly direction, 
September 12, 1934 

$6,007.00 

Eaton & Smith Removal and reinstallation of oil house, gasoline pump and tank, 
and Third Motor Repair Body Shop, January 10, 1934. 

Unknown 

Eaton & Smith Construction of redesigned handrailing [concrete redesign] on 
low and high viaduct, March 13, 1935 

$6750.00 

Eaton & Smith Substitution of concrete piles for composite piles on Piers 5, 6, 7, 
and 8 of the High Viaduct, and lowering of footings on Pier 9, 
April 24, 1935 

$5,936.30 

Eaton & Smith Removal and replacement of pavement at 49th Motor Transport 
Corps gas pump 

$176.00 
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Eaton & Smith Relocation of 7-Stall Garage in Presidio, October 9, 1935 $215.00 

Eaton & Smith Construction of 355 lineal feet of concrete curb on Lincoln 
Boulevard near Band Barracks at Presidio’s Main Post, October 
9, 1935 

$284.00 

Eaton & Smith Relocation of 762 feet of fencing, including one pair of gates, 
November 27, 1935 

$393.00 

Eaton & Smith Asphalt paving on roads in the vicinity of the Presidio Post 
Exchange, November 27, 1935 

$4,900.00 

Eaton & Smith Placing asphalt roadway in the vicinity of the Presidio Post 
Exchange, December 11, 1935 

$6,000 

Eaton & Smith Military replacement drainage and fencing work occasioned by 
approach road construction at unspecified Presidio location, 
January 29, 1936 

$1447.00 

Eaton & Smith Drainage and fencing at approach road according to military 
demands, March 18, 1936 

$1447.00 

Eaton & Smith Paving requested by military authorities in the vicinity of 
unspecified military buildings, March 18, 1936 

$443.60 

Eaton & Smith Construction of drainage ditches under High Viaduct and Low 
Viaduct 

$1003.95 

Eaton & Smith Changes in size, depths of footings, length and kind of piling, at 
low viaduct bent 61; addition of bent 94 and one additional span; 
relocation of the west abutment of the Low Viaduct, August 12, 
1936 

$1173.56 

Eaton & Smith Placement of 0’-8” white traffic stripe to divide north and south 
traffic on entire length of high and low viaducts, February 10, 
1937 

$918.64 

Eaton & Smith Construction of bulkhead wall at Battery Baldwin, east end of 
high viaduct, per military authorities’ requirement, February 10, 
1937 

$297.34 
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Eaton & Smith miscellaneous work requested by Chief Engineer on eastern 
approach road through Presidio (cast-iron drains and scuppers, 
reinforcing steel in pavement at Battery Slaughter, overtime on 
fence work for bridge opening, change to accommodate Funston 
Avenue connection, slopping and paving cut through Battery 
Lancaster, added curb and pavement patch at Palace of Fine 
Arts), July 21, 1937 

$5,889.78, 

Contract 8, Electrical Work on Golden Gate Bridge and Associated Approach Roads, and Known 
Extra Work Orders on Doyle Drive: 

Contractor Work Performed and Date Awarded Contract Cost 

Alta Electric  & 
Mechanical 
Company 

Electrical system and lighting on bridge and approach roads, 
November 1932 

$270,000.00 

Contract 8, Extra Work Orders in Association with Construction of Doyle Drive: 

Contractor Work Performed and Date Awarded Contract Cost 

Alta Electric & 
Mechanical 
Company 

Modification of underground wiring on Presidio approach road 
Station s 27+00 to 51+00, April 18, 1934 

$9,240.00 

Alta Electric & 
Mechanical 
Company 

Installation of two electric conduit lines, run during construction 
on eastern approach road during its construction, June 20, 1934 

$0.65 per foot 
per line 

Alta Electric & 
Mechanical 
Company 

Removal of telephone and power lines in the Presidio, June 26, 
1934 

Unknown 

Alta Electric & 
Mechanical 
Company 

Rerouting of power line re-installation of Crissy Filed radio poles 
(including painting, guying, lighting, electrical connections, and 
all work except resetting poles themselves), August 19, 1936 

$1650.00 

Alta Electric & 
Mechanical 
Company 

Furnishing and installing three telephones and associated cable 
on eastern approach through Presidio, March 31, 1937 

$1,639.00 

WPA Grants Contributing to the Construction of Doyle Drive: 

WPA Grant Work Performed Cost Apportionment 
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3538 to GGB&HD Presidio military replacement work, including 
construction of wood frame and reinforced concrete 
structure, underground electrical power, light, telephone, 
sewers and water lines. 

Federal Government:  
$117,416.00/GGB&HD 
(Sponsor): $151,432.00. 

4418 to GGB&HD Construction of drainage facilities along the Marina 
approach (Doyle Drive), excavation of trenches, laying 
of pipe and of rock filling, construction of retaining 
walls and paved gutters as required.   

Federal Government:  
$90,281.00/GGB&HD 
(Sponsor): $16,831.00 

7360 to GGB&HD Excavation and fill, grading and paving roads, 
construction of drainage curbs and retaining walls and 
street lighting; electrical power, light, telephone, sewer, 
storm drains and water lines; special drainage and 
landscaping of right of way along the Marina (Doyle 
Drive) approach and toll Area.   

Federal Government:  
$33,037.00/GGB&HD 
(Sponsor): $5,556.00 

7350 to GGB&HD Construction of three fire control stations at Fort Miley 
and one at Tennessee Point (Fort Barry), replacement 
work for demolition of similar structures interfering 
with Marina (Doyle Drive) and North (Marin) 
approaches to bridge.   

Federal Government:  
$72,274.00/GGB&HD 
(Sponsor): $15,900.00 

Alta Electric & 
Mechanical 
Company 

Rerouting of power line re-installation of Crissy Filed 
radio poles (including painting, guying, lighting, 
electrical connections, and all work except resetting 
poles themselves), August 19, 1936 

$1650.00 
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Table 2. Construction of Richardson Avenue and Elevated Ramp Connections 
to Doyle Drive 

WPA Grants Contributing to Main Construction of Richardson Avenue and Connecting Ramps: 

WPA Grant Work Performed Cost Apportionment 

5640 to City of San Francisco Lyon Street approach to Golden 
Gate Bridge:  construction of ramps, 
filling, paving, excavation, sewer, 
electrical work, cement finishing, 
reconstruction of tennis courts, tree 
removal, warehouse reconstruction, 
building removal and demolition. 

Federal Government:  
$353,817.00/City of San 
Francisco (Sponsor, shared 50-50 
with GGB&HD): $224, 235.00 

8264 to City of San Francisco Lyon Street approach to Golden 
Gate Bridge:  construction of ramps, 
filling, paving, excavation, sewer, 
electrical work, cement finishing, 
reconstruction of tennis courts, tree 
removal, warehouse reconstruction, 
building removal and demolition. 

Federal Government:  Unknown  
/ GGB&HD (Sponsor):  
Unknown 

Known Private Contracts Awarded by City of San Francisco for Construction of Richard Avenue 
and Connecting Ramps: 

Contractor Work Performed and Date 
Awarded 

Approximate Cost 

M.B. McGowan Furnishing and installing 33,275 
lineal feet of wood piles, below 
cutoff; 2,395 cubic yards of 
excavation, October, 1936 

$18, 513.25. 

M.B. McGowan Furnishing and installing 33,275 
lineal feet of wood piles, below 
cutoff; 2,395 cubic yards of 
excavation, October, 1936 

$18, 513.25 

A. G. Raisch Construction of Richardson Avenue 
between Broderick Street and Lyon 
Street, January 1937. 

$45,799.35 

J. Philip Murphy Erection of structural steel on 
ramps, date unknown. 

Unknown 
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Table 3. Construction of Veterans Boulevard (Park Presidio)  

Contractor Work Performed/Dates Cost 

Macco Construction Company Unit No. 1, Contract 04WC4, 
04WC2: Clearing, grading, 
tunnel construction, drainage 
construction.  Awarded 
September, 1938. Work started 
October 1, 1938.  Work 
Completed January 11, 1940. 

$576,300.00 

Known Suppliers for Unit No. 1, Contract 04WC4, 04WC2: 

Supplier Material Supplied Source/Location 

Henry J. Kaiser Company Furnish mineral aggregate Radum, California 

Bodie Gravel Company Ready Mix Concrete Ready Mix Concrete Company 

Portland Cement Company Golden Gate Brand cement Redwood Harbor Plant 

CECO Steel Products Company Reinforcing steel San Francisco, California 

California Corrugated Culvert 
Company 

Corrugated and perforated metal 
pipe 

Berkeley, California.   

Gladding McBean Company Vitrified clay pipe San Francisco, California 

Columbia Steel Company Drop inlet frames and gates, and 
manhole frames and covers 

(not listed) 

Crane Company Gate valve (not listed) 

Paraffine Company, Inc. Waterproofing materials (not listed) 

American Copper and Brass 
Company 

Copper strip (not listed) 

American Cast Iron Pipe 
Company 

Cast iron pipe (not listed) 
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Allied Industries, Inc. Electrical conduit (not listed) 

Contractor Work Performed/Dates Cost 

Union Paving Company Unit No. 2, Contract 04WC8, 
04WMC3:  Construction of 
Viaducts A (West Pacific Ave. 
Undercrossing), B (Kobbe Ave. 
Undercrossing), C (Ruckman 
Ave. Undercrossing).  Awarded 
February 16, 1939.  Work started 
March 27, 1939.  Work 
completed December 20, 1939.   

$223,204.24 

Known suppliers for Unit No. 2, Contract 04WC8, 04WMC3: 

Supplier Material Supplied Source/Location 

Soule Steel Reinforced steel bar South San Francisco, California 

Pacific Coast Aggregates 
Company 

Class A and Class B Portland 
Cement, rock fill, gunite 

South San Francisco Plant, 
California 

West Coast Wood Preservation 
Company 

Wood piles Seattle, Washington 

California Steel Products 
Company 

Miscellaneous iron and steel Sperry’s Point, Pennsylvania 

Judson Pacific Company Steel railing (viaducts) National Tube Company, 
Pennsylvania   

Judson Pacific Company Steel railing (substation) Youngstown Sheet & Tube 
Company, Indiana 

Western Pipe & Steel Corrugated metal pipe, 
electroliers 

South San Francisco, California 

Gladding, McBean Company Vitrified clay pipe San Francisco, California 

California Steel Products 
Company 

Merchant casing Merchant casing National Tube Company, 
Pennsylvania 
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California Steel Products 
Company 

Double steel door Bethlehem Steel Company, 
Pennsylvania 

Williams-Wallace Company Copper Strips, expansion joint 
material 

San Francisco, California 

Christensen Lumber Company Form lumber Coos Bay, Oregon, and 
Columbia River, Washington 

General Machine & Supply 
Company 

Nails and bolts San Francisco, California 

Matson Electric Company Pull boxes, transformer faults, 
conduit 

National Electronic Products 
Company, Oakland, California 

W. P. Fuller Company, Paint for railing, electroliers, 
merchant casing 

San Francisco, California 

Contractor Work Performed/Dates Cost 

M. J. Lynch Unit No. 3, Contract 24WC1:  
construction of Viaduct E, 
Underpass D, and Pedestrian 
Subways G and H.  Contract 
awarded June 9, 1939.  Work 
started June 26, 1939.  Work 
completed February 21, 1940. 

$105,334.52 

Known suppliers for Unit No. 3, Contract 24WC1: 

Supplier Material Supplied Source/Location 

Santa Cruz Portland Cement 
Company 

High-early strength cement, class 
A Portland cement 

Davenport, California 

Pacific Coast Aggregates 
Company 

Concrete aggregates, sand, gravel South San Francisco Plant 

Fair Manufacturing Company 
and Bethlehem Steel Company 

Structural Steel Pennsylvania 

Trucson Steel Company Reinforcing steel San Francisco, California 



Presidio of San Francisco, Doyle Drive and Veterans Highway Exchange 
HAER No. CA-2270 

(page 186) 

Enterprise Foundry Bronze plates, miscellaneous 
steel 

San Francisco, California 

California Steel Products 
Company 

Steel railing San Francisco, California 

Anchor Post & Fence Company San Francisco, California Double steel door 

California Corrugated Culvert 
Company 

Corrugated metal and perforated 
metal pipe 

Berkeley, California 

Crane Company Corrugated iron pipe San Francisco, California 

Anchor Post & Fence Company Special property fence, gates San Francisco, California 

John Finn Metal Works Pipe rail barricades San Francisco, California 

Forderer Cornice Works Electrical conduit San Francisco, California 

W. P. Fuller Company Paint San Francisco, California 

National Expansion Joint 
Company 

Cork expansion joints San Francisco, California. 

Contractor Work Performed/Dates Cost 

Union Paving Company Unit No. 4, Contract 04WC9, 
04WMC4:  construction of 
Viaduct F (1N/101S Ramp 
Connector Overcrossing).  
Contract awarded April 25, 1939.  
Work started May 1, 1939.  
Work completed November 30, 
1930. 

$53,096.88. 

Known suppliers for Unit No. 4, Contract 04WC9,04WMC4: 

Supplier Material Supplied Source/Location 

Gunn Carl Company Reinforcing steel San Francisco 

Pacific Coast Aggregates Class A and B concrete San Francisco Plant, California 
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California Steel Products Structural steel, steel railing, 
wrought iron trough 

Pennsylvania 

Williams-Wallace Company Copper strips, expansion joint 
material 

San Francisco, California 

Christensen Lumber Company Form lumber Coos Bay, Oregon; Willapaw and 
Columbia River, Washington 

General Machine and Supply Nails and bolts San Francisco, California 

Matson Electric Company Cast iron transformer vaults and 
covers; metal pull boxes and 
covers;  galvanized pull box 
frames with bolts, covers, and 
separators; conduit 

San Francisco and Oakland, 
California 

W. P. Fuller Green oxide paint San Francisco, California 

Contractor Work Performed/Dates Cost 

Union Paving Company Unit No. 5, Contract 24WC3:  
Preparing sub-grade, paving and 
lighting construction, drainage 
construction.  Contract awarded 
October 17, 1939. Work started 
November 27, 1939. Work 
completed March 1, 1940. 

$178,961.53. 

Known suppliers for Unit No. 5, Contract 24WC3: 

Supplier Material Supplied Source/Location 

Pacific Coast Aggregates 
Company 

Crushed gravel, binder, 
combined materials 

River Rock Plant, San Francisco, 
California 

Pacific Coast Aggregates 
Company 

Sand, course aggregate Felton and Elliott Plants, 
California 

Portland Cement Company Regular Calaveras Cement San Andreas, California 
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John Cassarretto Key rock, crusher rock base 
course, gravel screenings 

San Francisco, California 

Standard Oil Company SC-6, SC-1A, grade-A asphalt, 
31-40 pen. C grade asphalt, 31-
40 air blown asphalt, 31-40 grade 
A asphalt, MC-5, 

Richmond, California 

Henry J. Kaiser Crushed gravel for asphalt 
concrete type-A surface, mixed 
asphalt sands 

Radum, California 

C. L. Harney Asphalt concrete and filler San Francisco, California 

Hutchinson Company Plant-mixed surfacing, asphalt 
concrete type-A surfacing 

Greenbrae, California 

Union Oil Company Grade D asphalt concrete   Oleum, California 

American Bitumuls Company 55 pen. 90-95 penetration 
emulsion, laykold curing 
emulsion 

Melrose, California  

Gilmore Fabricators, Inc. Bar reinforcing steel San Francisco, California 

Ceco Steel Corporation Bar reinforcing steel San Francisco, California 

Columbia Steel Pavement Dowels Pittsburgh, California 

Anchor Post Company Property fence, gates, posts, 
double steel gates 

San Francisco, California 

Engfer Iron Works Galvanized pipe drains San Francisco 

N. Greenberg & Sons Bronze inscriptions San Francisco 

Richmond Pressed Brick 
Company 

Brick San Francisco, California 

W. P. Fuller Company Paint San Francisco, California 

 Christenson Lumber Company Expansion joint redwood San Francisco, California 
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National Expansion Joint 
Company 

Cork expansion joint San Francisco, California 

Western Pipe and Steel Corrugated metal pip and 
couplers; perforated metal pipe 
and fittings 

San Francisco, California  

 

Contractor Work Performed/Dates Cost 

Leonard Coates Nurseries, Inc. Unit No. 6, Contract 24WC4:  
landscaping of approach road, 
six-month maintenance period.  
Contract awarded November 10, 
1939.  Work started December 
12, 1939.  Work completed 
November 22, 1940. 

$40,761.34 

Known suppliers for Unit No. 6, Contract 24WC4: 

Supplier Material Supplied Source/Location 

Leonard Coates Nurseries, Inc. Sea Green Juniper pfitseriana, 
Veronica Veronica imperalis, 
Coast Redwood Sequoia 
gigantean, Coast Redwood 
Sequoia sempervirens, Lawson’s 
Cypress Chamaecyparis 
lawsoniana, Escallonia 
Escallonia rubra, Monterey 
Cypress Cupressus macrocarpa, 
Deodar Cedar Cedrus Deodora 
lawn 

Santa Cruz, California 

Leonard Coates Nurseries, Inc. Oriental planes Platanus 
orientalis, Naden flowering 
cherries Prunus Avium, Forsythia 
Forsythia suspensa, Red 
Flowering Quince Cydonia 
japonica 

Brentwood, California 
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Leonard Coates Nurseries, Inc. Evergreen Dogwood Cernus 
Capitata, Tea Tree 
Leptospernum laevigatum, 
Weigelia Weigelia Eva Tathke, 
Golden Wattle Acacia longifolia, 
Western Honey Myrtle 
Melaleuca nesophylla, Cape 
Plumago Plumbago capensis, 
Photinia arbutifolia, Catalina 
Cherry Prunus integrifolia, 
Blueblossom Ceanothus 
thrysiflorus, Pampas Grass 
cortaderia selloana, Cassia 
nairobensis, Red Ironbark 
Eucalyptus siderorylon rosea, 
Apple Blossom Escallonia 
imgrami, Wax-myrtle Myrica 
California, Catalina Island 
Cherry Prunus lyoni, 
Heteromeles Photinia arbutifolia, 
Hooker’s Manzanita 
Arctostaphylos hookeri, Matilija 
Poppy romneya coulteri, 
Excallonia Escallonia rubra, 
Woolly senna Cassia Tomentosa, 
Apple Blossom Escallonia rocki, 
English Laurel prunus 
laurocerasus, Apple Blossom 
Escallonia montividensis, 

Morgan Hill, California 

Leonard Coates Nurseries, Inc. Leaf Mould San Jose, California 

Cottage Gardens Nursery Rhododendron Pink Pearl Eureka, California 

Merrick Nurseries Bracelet honey myrtle Melaleuca 
aramillaris 

Whittier, California 

Edward Saliou Top soil Daly City, California 

F. X. Lehner Manure San Francisco, California 

East Shore Highway Ice Plants Alameda County, California 
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Willis Nursery Company Hall’s Honeysuckle lonicera 
halliana 

Ottawa, Kansas 

Pacific Garden Supply Company Lupin seed, Poppy seed, Western 
Rye Grass 

Hayward, California 

Skyline Boulevard Ice Plants San Mateo County  

Monrovia Nursery Golden Wattle Acacia longifolia Monrovia, California 

Sam Berghorst Peat Palo Alto, California 

Cheim Lumber Company Redwood Stakes San Jose, California 

California Fertilizer Works Fertilizer San Francisco, California 

Pacific Garden Supply Company Lawn seed Hayward, California 

P. H. Russel Company Straw bales San Francisco, California 
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Table 4.  Widening of Doyle Drive between High Viaduct and Toll plaza, 
Including Widening of Lincoln Boulevard Undercrossing (Bridge No. 34-0062) 

and Underpass D (N101/S1 Connector Undercrossing, Bridge No. 34-0020): 

Contractor Work Performed/Dates Cost 

Lowrie Paving Company, Inc. 
(Contracted to State California) 

Contract 55-4ZC1:  Widening of 
roadbed, widening of Lincoln 
Blvd. Underpass and Underpass 
D, and paving.  Contract awarded 
August 3, 1954. Work started 
August 23, 1954.  Work 
completed August 8, 1955 

$323,508.99 

Known suppliers for Contract 55-4ZC1: 

Supplier Material Supplied Source/Location 

Permanente Portland Cement Oakland, California 

PCA Mineral Aggregate, Screening 
(“C” med sl.ct), Class A Filter 
Material, Class B Filter Material 

Brisbane, California 

American Bitumuls Liquid Asphaltic SC-1, Asphaltic 
Emulsion 

Oakland, California 

PCC Screening (“C” med sl.ct) Brisbane, California 

Lowrie Paving Company Plant-mixed surfacing South San Francisco, California 

Ready Mix Concrete Company Class B Portland Cement 
Concrete (base), Class B Portland 
Cement Concrete (ditch), Class B 
Portland Cement Concrete (curbs 
and gutters), Class B Portland 
Cement Concrete (sewer) 

San Francisco, California 

San Francisco, California Class A Portland Cement 
Concrete (Structure) 

San Francisco, California 

Gates Rubber Company Rubber Water Stops San Francisco, California 
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Waterbury Company Steel Railing, miscellaneous Iron 
and Steel 

San Francisco, California 

“Consolidated West. Stl.” “Metal Pl. Gd. Rail” South San Francisco, California 

Hawkins-Hawkins Horizontal Reflection Units Berkeley, California 

“Cyclone-Amer. St & Wire” 60” Chain Link Fence San Francisco, California 

Healdsburg Concrete Pipe 
Company 

Reinforced Concrete Pipe Healdsburg, California 

Armco Corrugated Metal Pipe, 
Perforated Metal Pipe 

Berkeley, California 

U. S. Pipe and foundry Company 8” GIP (sewer) San Francisco, California 

Crane Company San Francisco, California 1-½” GIP (water system), 1” 
(GIP) water system 

Dunham Carrigan & Hayden 
Company 

1” Key Hose Bib San Francisco, California 

McGrath Steel Company Bar Reinforcing Steel Emeryville, California 

Union Oil Company Air-refined Asphalt San Francisco, California 
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Table 5. Contracts for Major 1990s Seismic Retrofit Projects along Doyle 
Drive and Veterans Boulevard (Park Presidio)  

Contractor Work Performed/Dates Cost 

Christie Constructors, Inc. Seismic retrofit of Doyle Drive 
Low Viaduct (Marina Viaduct, 
Bridge No. 34-14), December 
1994 to January 1996 

$6,141,135.00 

Nationwide Construction and 
Shimmick Construction 
Company, Inc. 

Seismic retrofit of Doyle Drive 
High Viaduct (Presidio Viaduct, 
Bridge No. 34-19), May 1995 to 
February 1997 

$6,092,023.43 

Anderson Pacific Engineering 
Construction, Inc. 

Seismic retrofit of Kobbe 
Avenue Undercrossing (Viaduct 
B, Bridge No. 34-17) 

$229.100.00 

Anderson Pacific Construction, 
Inc. 

Seismic Retrofit of Ruckman 
Avenue Undercrossing (Viaduct 
C, Bridge No. 34-18) 

$139,450.00 

Anderson Pacific Construction, 
Inc. 

Seismic Retrofit of N1/S101 
Connector Overcrossing (Viaduct 
F, Bridge No. 34-40G) 

$175,106.00 
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APPENDIX B 

Copyright Release Forms 
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