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Significance: 

Vehicular ( closed to traffic) 

The Main Street Bridge is a double-leaf, Strauss Underneath Counterweight 
bascule bridge. It is significant as the only bridge of this type in Green Bay. 
With its symmetrical design including four houses at each comer, the bridge 
is also significant as an excellent example of the Spanish Eclectic 
architectural style adapted for use in an industrial facility. 

PART I. HISTORICAL INFORMATION 

A. Physical History: 

1. Date of Erection: 19231 

2. Architect: Strauss Bascule Bridge Company2 

3. Original and Subsequent Owners: Public ownership 

4. Builders and Suppliers: 

a. Builders: Adolph Green Construction Company3 

b. Suppliers: Wisconsin Bridge & Iron Company, Cutler-Hammer4 

1Bridge plate. 

2lbid. 

3lbid. 

4lbid.; Company identification plate on operator's control panel. 
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5. Alterations and Additions: Due to the bascule span's deteriorating condition, 
its two leaves were removed in September 1995. As well, the eight original, 
decorative lamp posts, with two flanking each house, have been removed, as 
were twelve sets of decorative poles that carried trolley wires across the 
bridge. These alterations notwithstanding, the historical integrity of the four 
bridge houses is excellent. 

B. Historical Context: 

• Bascuk_Bridges 

Moveable bridges today are generally seen as a way to reconcile maritime traffic on 
a river or channel with the vehicular traffic that needs to cross the body of water. By 
contrast, early moveable bridges were developed and utilized primarily for defense. 
The medieval castle with a moat around it used a drawbridge to allow friends in and 
to keep enemies out. Castles in fourteenth-century France, for instance, operated 
their drawbridges with chains. Such bridges were effective until cannons were 
developed that, when aimed well, could break the chains apart and thus allow the 
bridge to open. 5 As Europe industrialized and settlement in North America 
expanded, rivers and channels became valuable transportation routes. Water-bound 
traffic grew as navigation improvements (i.e., the construction oflocks and dams) 
were made. Likewise, the amount of land-bound vehicular traffic needing to cross 
the waterways increased, especially in the communities adjacent to them. It was this 
evolving growth in maritime and vehicular traffic that created the need for modem, 
transportation- oriented, moveable bridges. 

A wide variety of moveable bridges has been developed through the years, the most 
prominent types of which are swing, bascule and lift structures.6 A swing bridge is 
anchored to a pivot pier placed at the bridge's center, while the pivot pier itself is 
generally located in the middle of the body of water spanned. This type of bridge 
rotates ninety degrees on the pivot, either opening or closing in the process. Swing 
bridges are said to " ... use of but little, if any, counterweight and with supports to 
carry the live load at the center and both ends, are of economical design, of simple 
construction, quick of operation, rigid in service, and would seem to be of ideal 

5W.M. Wilson, "Types of Moveable Bridges," Journal of the Western Society of Engineers 19 (June 1914): 
550-52; Charles S. Whitney, Bridges: Their Art, Science and Evolution (New York: W.E. Rudge, 1929; reprint, New 
York: Greenwich House, 1983), 224-27. 

60ther moveable bridges include the following: Horizontal-Folding Draw, Shear-Pole Draw, Double Rotating 
Cantilever, Pull Back Draws, Jack-Knife, Gyratory Lift and Aerial Ferries or Transporters. The reader is referred to the 
following sources for a discussion of these bridge types: Wilson, "Moveable Bridges," 549; J.A.L. Waddell, Bridge 
Engineering, vol. 1 (New York: John Wiley & Sons, Inc., 1925), 664-74. 
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design. "7 Bascule bridges, on the other hand, are the successors to the old castle 
drawbridges. They are " ... hinged at the bank to allow ships to pass under ... by raising 
the part over the river and lowering the part over the bank behind the hinge. "8 Unlike 
the old drawbridges, which utilized unbalanced, chain-operated spans, modem 
bascule bridges employ balanced, mechanically-driven spans. The term "bascule" 
is derived from a French word that means "balance."9 Lift bridges generally operate 
as does an elevator. Utilizing two towers, one located on each side of a waterway, 
the bridge is lifted up through a counterweight system at each comer. The bridge 
deck remains horizontal throughout the lifting and lowering operation, the intention 
being to raise the bridge higher than any ship that may need to pass beneath it. 

Early nineteenth-century, moveable bridges were predecessors of the bascule bridge, 
examples of which were built at Havre, France, in 1824, Selby, England, in 1839 and 
Chicago, Illinois, in 1834. Bisected by the north and south branches of the Chicago 
River, and with many streets needing to cross those rivers, the City of Chicago 
represents a microcosm in which the evolution of moveable bridges can be studied. 
After construction of a wooden drawbridge at Dearborn Street in 1834, the city 
utilized pontoon bridges from 1840 until 1849, when these structures were washed 
out. Thereafter, swing bridges were used, the first one being built at Clark Street in 
1854. Over time, larger ships found it difficult to navigate the Chicago River, as the 
pivot pier of each swing bridge was located in the middle of the river. Swing 
bridges, therefore, were replaced by vertical lift bridges and bascule bridges, the first 
examples of which were built in 1894. The lift bridge, designed by J.A.L. Waddell, 
was built at South Halstead Street, while the bascule bridge, designed by William 
Scherzer, was built at Van Buren Street. 10 

Despite the fact that the lift bridge was developed about the same time as the bascule, 
it seems that much attention was focused on swing bridges and bascules--and which 
type of bridge was best. This issue was analyzed by Waddell in 1925 and authors 
Hool, et. al., in 1943; it appears that bascule bridges were generally believed to be 
superior. Both Waddell and Hool cite how the bascule bridge offers several 
advantages over the swing bridge. First, the bascule can generally operate faster, 
since the degree of operation can be tailored to the size of the passing craft. A swing 
bridge must open its full ninety degrees, regardless of the size of the vessel. Second, 

7Wilson, "Moveable Bridges," 551. 

8John S. Scott, A Dictionary of Civil Engineering (Baltimore: Penguin Books, Inc., 1958; revised, 1965), 27. 

9Waddell, Bridge Engineering, vol. 1, 700. 

10Ibid.; Ellis L. Armstrong, ed., History of Public Works in the United States, 1776-1976 (Chicago: American 
Public Works Association, 1976), 113-14; Wilson, "Moveable Bridges," 561-83. 
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the swing bridge takes longer to complete its cycle than does a bascule--even when 
both types are fully opened--because a craft must stand far enough away from the 
bridge to clear its swing. Once opened, the swing bridge cannot close until the vessel 
has cleared the swing radius on the side exited. With a bascule bridge, however, a 
craft can advance right up to the structure, which can then be lowered as soon as the 
craft passes. Third, a bascule bridge requires that no piers be placed in the river; 
thus, one large opening is available for navigation, instead of the two small ones 
created by a swing bridge. Larger vessels, consequently, can navigate waterways 
with bascule bridges. And finally, without the pivot pier, bascule bridges also 
present fewer navigation hazards. There is less chance of a collision and any 
resulting damage to the bridge or the passing vessel. 11 

In addition to these four advantages, Hool suggests that bascule bridges are safer than 
swing bridges because, when opened, the former offer a barrier to traffic. This is 
especially true with a double-leaf bascule since it provides an obstruction to traffic 
on each side of the river (a single-leaf bascule would only provide a barrier on one 
side). 12 Waddell further suggests that bascules are better than swing bridges because 
the lack of a pivot pier promotes the freer flow of water and less chance for sand 
build-up around the pier (an additional navigation hazard). 13 

While Waddell and Hool agree that bascule bridges are superior to swing bridges, 
they disagree when comparing bascule bridges to vertical lift structures. Waddell 
argues that lift bridges are less susceptible to the wind, are more rigid in the down 
position, are more easily disassembled and moved, are cheaper to build and do not 
have to open as far as does a bascule for small craft. 14 Hool suggests that the bascule 
is better because it provides at least one barrier to approaching traffic--and two 
barriers, if it is a double-leaf span. The vertical lift, Hool observes, offers no 
barriers. 15 

Despite the fact that more and more vertical lift bridges were built as the twentieth 
century progressed, bascule bridges succeeded swing bridges as the moveable bridge 
of choice. Scherzer's Van Buren Street Bridge and London's Tower Bridge, both 

11 George A. Hool, et. al., eds., Moveable and Long-Span Steel Bridges (New York: McGraw-Hill Book 
Company, 1943), 1-5; Waddell, Bridge Engineering, vol. 1, 680-82. 

12Hool, et. al., eds., Steel Bridges, 1-5. 

13Waddell, Bridge Engineering, vol. 1, 680-82. 

14Ibid., 682. 

15Hool, et. al., eds., Steel Bridges, 5. 
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completed in 1894, are regarded as the first modern bascule bridges. 16 It was from 
those two bridges that all other types of bascules evolved. 

There are four major types of bascule bridges and several minor types. The major 
types include Scherzer, Rall, Chicago and Strauss bridges. The Scherzer and Rall 
structures are rolling lift bridges, in which the structure's center of gravity actually 
moves back as the bridge opens. In contrast, the Chicago and Strauss types are 
trunnion bridges that have a fixed pivot point near the span's center of gravity. Key 
to all bascule bridges is the-existence of a counterweight that balances the moveable 
leaf. Less frequently used types of bascule bridges include Brown, Page and 
Waddell & Harrington structures. 17 

Scherzer bridges utilize trusses with ends, or heels, that are ninety-degree arcs, the 
center point of which is the span's center of gravity. As the bridge opens, generally 
utilizing a rack and pinion drive, it rolls back on the arc and a track anchored to the 
abutment. In this system, the center of gravity moves back in a horizontal line as the 
leaf opens; it does not pivot. A pit is needed to accommodate the counterweight that 
balances the structure as it opens. 18 The Rall bascule bridge utilizes a rack and pinion 
system, as does the Scherzer. The significant difference, however, is that as the Rall 
rolls back, it moves on rollers that are placed at the span's center of gravity. With 
the Scherzer bascule, the center of gravity is a distance equal to the arc's radius above 
that place where the arc and track make contact. 19 

Chicago style bascule bridges are also known as "simple trunnion" bridges. In this 
case, a trunnion refers to the fixed point at which the structure pivots, and in Chicago 
style bridges, there is only one such point. Unlike Scherzer and Rall bridges, 
consequently, the center of gravity in a trunnion bridge does not move. In the 
Chicago style, developed by the City of Chicago Bridge Department, " ... the entire 
weight of the leaf and counterweight during the operation of opening is carried by the 
trunnions [pivot point and pins ] .. .located approximately at the center of gravity of the 
mass [span]. These trunnions are carried in trunnion bearings which in turn are sup
ported directly or indirectly on the masonry of the pier." Chicago style bridges are 
counterbalanced by a weight fixed tightly to the land end of the span. A pit is needed 

16Waddell, Bridge Engineering, vol. 1, 70 l; Hool, et. al., eds., Steel Bridges, I. 

17These bridges are discussed at some length in: Waddell, Bridge Engineering, vol. I, 709-15. Referred to with 
slightly different names, the cable lift bascule, the rolling counterweight bascule and the semi-lift bascule are all 
discussed in Hool, et. al., eds., Steel Bridges, 8-9, 13, 25-26. 

18Hool, et. al., eds., Steel Bridges, 15, 16; Wilson, "Moveable Bridges," 561,563. 

19Hool, et. al., eds., Steel Bridges, 17-19; Wilson, "Moveable Bridges," 565. 
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to accommodate the weight as the bridge opens (see Figure 1).20 

e Center of Gravity 

Figure 1: Chicago Style, Simple Trunnion Bascule Bridge21 

J 

Strauss bascule bridges were developed by Joseph B. Strauss, a prominent engineer 
who was born in Cincinnati in 1870. Studying at the University of Cincinnati, Strauss 
received his degree in civil engineering in 1892, after which he taught at the Univer
sity for a time. Strauss worked for the Lassig Bridge and Iron Company, Chicago, 
as an estimator and designer from 1895 to 1897 and subsequently worked for the 
Sanitary District of Chicago as a designer and squad boss from 1897 to 1899. 
Shortly after the tum-of-the-century, he founded the Strauss Bridge Company and 
served as its president and chief engineer. Joseph Strauss was responsible for several 
bridge design innovations. He developed the Cantilever-Suspension bridge, " ... a 
structure which combines the principles of the Cantilever and Suspension bridge, 
making possible a length of span equal to the combined maximum obtainable in 
each." That innovation made possible the construction of San Francisco's Golden 
Gate Bridge, a project for which Strauss served as chief engineer. 22 He also created 
the Strauss bascule bridge, a structure that eliminated the need for a counterweight 
pit by incorporating multiple trunnions instead of just one. This innovation made 
bascule bridges more adaptable to locations where, for any number of reasons, it was 
not practical to build a pit sufficient to accommodate the counterweight when the 

2°Hool, et. al., eds., Steel Bridges, 19-2 l; Wilson, "Moveable Bridges," 576; Waddell, Bridge Engineering, 
vol. I, 708-9. 

21Diagram redrawn from Hool, et. al., eds., Steel Bridges, 20. 

22Who's Who in Engineering (New York: American Association of Engineering Societies, 1925), 2018; Who's 
Who in Engineering (New York: American Association of Engineering Societies, 1937), 1338. 
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The key to the various types of Strauss bascule bridges is the fact that the counter
weight pivots. According to Waddell, "the distinctive feature of the Strauss trunnion 
bascule is the pivoting of the counterweight at the end of the shore arm [the land end 
of the moveable leaf]. This enables the said counterweight to move parallel to itself 
at all times; and it can, therefore, be made in such shape that no pit is required to 
receive it when the leaf is in an upright position. "23 More specifically, W.M. Wilson, 
a structural engineering professor at the University of Illinois, had noted that "the 
counterweight is connected to the moving leaf by means of a parallelogram [ with 
trunnions at two comers and link pins at the remaining two] whose sides are steel 
members hinged at the intersection point. The use of this parallelogram eliminates 
the necessity of having the center of gravity of the counterweight on a line through 
the center of gravity of the moving leaf and the center of the trunnion. "24 In other 
words, since the counterweight moves parallel to itself, the force it exerts is always 
perpendicular to the ground. The force can also be focused on one point. In the case 
of the Strauss bascule, the force is focused on the counterweight trunnion, that point 
behind the main trunnion where the weight of the span is balanced. This eliminates 
the need to have a rigidly fixed counterweight on the heel of the bridge, since the 
vertically-delivered force on the counterweight trunnion serves the same balance 
function as the counterweight itself. 

These principles affected bascule bridge design in two particular ways. First, the 
counterweight no longer had to be rigidly attached to the heel of the span, thus 
allowing for its placement elsewhere on the structure. And second, with the counter
weight's positioning away from the heel, the structure's center of gravity moved from 
the main trunnion, or pivot point, to a point more toward its center. To pivot 
effectively, however, one side of the parallelogram must be that line between the 
main trunnion and the counterweight trunnion (the pivot point at which the counter
weight is exerted upon the span). The counterweight trunnion/main trunnion line 
also passes through the structure's center of gravity, thereby assuring a properly
balanced bridge (see line DAE, Figure 2). 

There are three types of Strauss bascule bridges: the Overhead, Heel and Underneath 
Counterweight. The primary difference between them is the location of the 
counterweight itself. The Overhead bridge incorporates a tower-like structure that 
supports the counterweight, which is located immediately above the span's heel (see 
Figure 2). In the Heel bridge, part of the structure extends above and behind the heel 

23Waddell, Bridge Engineering, vol. I, 704-6. 

24Wilson, "Moveable Bridges," 581. 



MAIN STREET BRIDGE 
HAER NO. WI-82 
Page 8 

of the bridge. It is that part of the structure that supports the counterweight (see 
Figure 3). In the Underneath Counterweight bridge, the counterweight is hung from 
the heel of the bridge, instead of above it (see Figure 4). A pit is needed for the 
counterweight, just as in the case of the Chicago type. Hool notes that "this 
arrangement is particularly adapted to locations which provide ample clearance 
between high water level and grade. "25 Underneath Counterweight bridges also 
appear to be well suited to those sites where there is not enough room for the shore 
arm to extend its full length with the rigidly-attached counterweight. Such a situation 
might be created by buildings that are too close to the bridge foundation. The 
Underneath Counterweight, however, does not need the clearance that a Chicago 
style bridge would, because the counterweight hangs from the heel and pivots. It is 
logical to conclude, therefore, that the Underneath Counterweight bridge can be built 
in tighter quarters. 

B 

Center of Gravity 

[J 
Figure 2: Overhead Counterweight Bridge26 

Of the bascule bridges discussed, Scherzer bridges were thought in 1943 to be the 

25The Underneath Counterweight appears to be the least utilized of the three Strauss bascule bridges. Hool 
mentions the type in a short paragraph but offers no diagram; Wilson provides a diagram but does not discuss the type. 
Hool, et. al., eds., Steel Bridges, 19, 24-25; Wilson, "Moveable Bridges," 580-82. 

26Diagram redrawn from Wilson, "Moveable Bridges," 580. 
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most popular type, followed, in order, by the various forms of the Strauss, the 
Chicago and the Rall.27 

B 

D D D 
Figure 3: Heel Counterweight Bridge28 

Center of Gravity 

D 
Figure 4: Underneath Counterweight Bridge29 

Despite the characteristics that differentiate bascule bridges, there are certain general 
considerations that affect them all. One factor is the operator's house. It must be 
situated to the side of the structure, either at street level or above, in such a fashion 
that a view of the channel can be maintained. The house should offer at least an 8 
foot by 12 foot (96 square foot) work area, while its appointments should include a 
hand brake, switchboard, desk chairs, gauges and heat. One operator's house is all 

27Hool, et. al., eds., Steel Bridges, 38. 

28Diagram redrawn from Wilson, "Moveable Bridges," 580. 

29Ibid. 
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that is needed to facilitate operation; however, if architectural design and balance are 
concerns, a house can also be placed at each comer of the structure. If four houses 
are utilized, it has been suggested that the second could be reserved for the operator's 
quarters, while those remaining could be used for storage. 30 Another factor with 
which to deal is the power source. Early moveable bridges were powered by hand. 
Structures in Europe were subsequently hydraulically powered, while those in the 
United States used steam. Finally, electricity was adapted to moveable bridges. 
Wilson had suggested that "the ease with which it [electricity] can be transmitted to 
any desired point and its property of being instantly available with no consumption 
of energy when no work is being done, make it superior to other kinds of power for 
locations near a source of continuous supply."31 Waddell corroborates the choice of 
electricity as being best for bridges. He continues that if electricity is not available, 
a gas engine should be considered. As well, if electricity is available from only one 
source, a gas engine should be kept as an auxiliary source of power. He notes that 
all bridges should facilitate hand operation, in case all sources of power fail. 32 

Additional considerations common to all bascule bridges include whether double-leaf 
or single-leaf spans should be utilized, the amount of counterweight needed and 
assurance that counterweight pits are constructed properly--if indeed, a 
counterweight pit is needed. As far as the double-span/single-span factor is 
concerned, double-span bridges are thought to be safer since they can block traffic 
from both directions. As well, their two leaves are shorter and lighter than one large, 
long leaf. Less weight means less strain on the operating machinery, less wind resis
tance and less counterweight material needed overall; furthermore, shorter spans 
mean faster operation. Double-span bridges are also more balanced and aesthetically 
pleasing; they allow greater headroom at the center of the channel, thereby permitting 
easier passage of small craft. In contrast, single-leaf bridges are able to consolidate 
their machinery and central power controls in one location. As well, only one 
counterweight pit is needed. 33 

Counterweight considerations are based upon the fact that each bridge span must be 
balanced. The only stress on a structure's machinery should be inertia, friction and 
wind; no stress should be present due to an improperly-balanced span. Since there 
can be a two to three percent weight variance due to weather changes, a 
counterweight should have pockets in it that can be filled with or emptied of weight 

30Hool, et. al., eds., Steel Bridges, 69-71. 

31Wilson, "Moveable Bridges," 553. 

32Waddell, Bridge Engineering, vol. l, 678-79. 

33Hool, et. al., eds., Steel Bridges, 30-33. 
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blocks, as needed to maintain balance. Concrete is the most common type of 
material used for counterweights, while cast iron is second. And finally, for bridges 
with counterweight pits, the pit is essentially the structure's foundation. Accordingly, 
special attention must be given to the pit. It must be watertight, and reinforced for 
outward and inward pressure, as well as have pumps to remove any water that 
permeates it. The pit should also have buffer blocks that absorb any shocks or 
impacts created by the bridge's operation that might otherwise be transmitted to the 
walls, and perhaps result in cracks.34 

•Main_Street Bridge 

The Main Street Bridge is a Strauss, Underneath Counterweight bascule bridge. It 
is a double-leaf structure that is powered by electricity and has an emergency, hand
operated mechanism as well.35 A prominent Green Bay landmark, the bridge has four 
houses, one at each corner. They were designed in the Spanish Eclectic style and 
represent a good example of the style adapted to an industrial facility. The house in 
the northeast corner contains the bridge operator's office/control room. The control 
room has a clear and unobstructed view of vehicular traffic on the bridge and 
maritime traffic on the channel. It has approximately 164 square feet of work space. 
The house in the southwest corner is used for storage, while the southeast house 
contains what once was a public men's restroom, now used only by the bridge 
tenders. The northwest house contains a women's public restroom. The bridge's 
counterweight is concrete, and there are no apparent ways to adjust its weight. 

Although the reasons that an Underneath Counterweight structure was selected for 
the site are not clear, it is apparent that the city wanted the facility designed by 
Strauss Bascule Bridge Company. Accordingly, either an Overhead, Heel or 
Underneath Counterweight structure would be built on the site. Neither an Overhead 
nor a Heel bridge likely would have worked at this site, however, given the more 
stark and industrial appearance of these types and the structure's placement along a 
heavily- traveled route to and from the railroad station. Indeed, given the very public 
and prominent location of the bridge, an Underneath Counterweight structure 
adorned with Spanish Eclectic style houses was a logical choice for the site. 

• History of the MainBtreetBridge 

The original Main Street Bridge was built in 1875 and was one of three bridges 

34Ibid., 39, 53-57, 64-65. 

35 Actually, the bridge was a double-leaf structure. Due to the deteriorating condition of the leaves and the fear 
that they might collapse on a passing vessel, the leaves were removed in September 1995. 



MAIN STREET BRIDGE 
HAER NO. WI-82 
Page 12 

spanning the Fox River to connect Green Bay and Fort Howard. The structure was 
built largely of wood, and, by the early twentieth century, it had deteriorated to the 
point that a replacement was obviously needed. Indeed, the other two bridges at 
Walnut and Mason streets had been replaced in 1910 and 1913, respectively. City 
officials, however, delayed replacing the Main Street Bridge because of its strategic 
location. The bridge was situated near the railroad depot and the downtown business 
district. As a result, most of the commercial traffic between those two points passed 
over the bridge. Moreover, since 1896, the Main Street Bridge was the only streetcar 
connection between the river's east and west sides.36 

By 1921, the bridge's condition was extremely unstable. In February, Jules 
Cauwenbergh, a long-time city resident, commented that the structure was "almost 
impassible" because it sagged "more every day and [was] in danger of dropping in 
almost any time." It was too dangerous for pedestrian traffic, Cauwenbergh thought, 
because the bridge looked "as if it might go to pieces on a minute's notice." The city 
council agreed for, by that time, the group had already sought preliminary plans and 
cost estimates for a new bridge. By early February, several companies had submitted 
designs for concrete as well as steel structures. On 8 February, Acting Mayor 
Winford Abrams stated that several of the competing firms were not familiar with 
bridge building conditions in Green Bay. "The fact that we must go down 100 feet 
for bottom," he added, "makes some of the proposed types unsuitable and the failure 
of a number of companies to take this feature into consideration has resulted in their 
setting the estimate of cost at too low a figure." Because this was such a major 
undertaking, Abrams and Councilman Frank Cartier urged local residents to appear 
before the city council and express their opinions regarding the proposed designs. 
The editor of the Green Bay Press-Gazette also made his feelings known. On 16 
February, he forcefully endorsed an ornamental concrete design for the proposed 
bridge, claiming that such a plan was "perfectly feasible" because it was cheaper, 
more durable and more aesthetically pleasing than a steel bridge. Lastly, he argued 
that the city council should not make a decision until the general public had voiced 
its opinion. 37 

For the next several weeks, the Green Bay Press-Gazette built its case for a concrete 
bridge. The paper ran articles showing that popular opinion overwhelmingly favored 
a concrete design. It also cited engineers who disputed claims that a concrete bridge 
was impractical because of the necessity of driving down one hundred feet to reach 

36Jim Ripley, "Green Bay Has Fought Battle of Bridges for 120 Years," Green Bay Press-Gazette, 14 December 
1970, p. A-IO; Jim Lefevre, "Bridge's 50th Birthday Passes Quietly," Green Bay Press-Gazette, 5 July 1974, p. A-7. 

37Green Bay Press-Gazette, 2 February 1921, p. I; 7 February 1921, p. l; 8 February 1921, p. 1; 16 February 
1921, p. 6. 
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bottom.38 A public hearing was held on 11 March, at which time bridge 
representatives presented their designs. Green Bay citizens, again, declared their 
preference for a concrete bridge. Despite the public's sentiment, the city council 
announced on 18 March that it had accepted designs for a steel bridge as submitted 
by the Strauss Bascule Bridge Company of Chicago. City Engineer W.W. Reed 
recommended the steel design to the council, citing concerns about the failure of 
several other concrete bridges and the building conditions on the Fox River. 39 

The council's decision sparked a community outcry. The newspaper editor was 
equally angered, especially when he discovered that Reed's report to the city council 
was dated 4 March--one full week before the public hearing. It seemed clear, the 
editor charged, that the "council and city engineer approached this improvement with 
a purpose to employ only the Strauss Bascule Bridge Company and to exclude any 
real competition for design and engineering service." The editor contended that area 
citizens did not want another steel bridge like those built at Mason and Walnut streets 
because the Walnut Street Bridge was unattractive, and the structural soundness of 
the Mason Street Bridge was questionable. Believing that the city council had acted 
too hastily, the press, the public and the Civic Committee of the Association of 
Commerce called for the establishment of an unbiased commission to examine the 
proposals fully and render a decision. The council, however, rejected the proposal. 
Mayor Abrams and Councilman Cartier defended their action, claiming that they 
chose the Strauss company only after weeks of careful consideration. Strauss had 
built the other two bridges across the river and was familiar with building conditions 
along the Main Street site. Lastly, they dismissed accusations that the Mason Street 
Bridge was unsound and also asserted that Strauss' Main Street design could be made 
more decorative than the Walnut Street Bridge. The 11 March public hearing, they 
declared, had revealed nothing to change the council's mind; therefore, a nonpartisan 
commission was unnecessary. This action may have perpetuated hard feelings, but 
the council took steps to allay the public's resentment. In April 1921, upon the 
recommendation of the City Planning Commission, the city council agreed to have 
Strauss plan a bridge incorporating many of the features that the public had 
demanded. For example, the Planning Commission called for a bridge with 
ornamental steel, reinforced concrete roadways and walks, concrete piers and 
abutments, two operator's houses, two public comfort stations and deck plate girders 
with all of the steel placed below the forty-foot roadways and eight-foot walks. 40 

38 See, for example, Green Bay Press-Gazette, 23 February 1921, p. 1; 24 February 1921, p. 1; 25 February 
1921, p. 1. 

39Green Bay Press-Gazette, 11 March 1921, p. 1; 18 March 1921, p. 1. 

40Green Bay Press-Gazette, 19 March 1921, p. I; 21 March 1921, p. 1; 25 March 1921, p. I; 28 March 1921, 
p. 6; 30 March 1921, p. !; 13 April 1921, p. 1. 
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Strauss completed the plans, and in May 1922, the city council began accepting bids 
for constructing the bridge. Seven companies submitted bids, with cost estimates 
ranging as high as $585,000. On 31 May, the council awarded the contract to the 
Adolph Green Construction Company of Green Bay. Green submitted a low bid of 
$474,045 and projected that the company would finish construction of the new bridge 
on 1 January 1924. Replacing the old bridge became a matter of greater urgency 
when a Wisconsin Public Service sprinkler car crashed through the planking, and the 
two crew members narrowly averted drowning in the river. As a result, the old 
bridge was closed to vehicular and pedestrian traffic on 30 June. The Green 
Construction Company immediately began dismantling the old bridge. By late July, 
City Engineer August Kringel reported that the draw section of the old bridge had 
been completely removed and that work on the pier foundations of the new bridge 
would begin immediately.41 

Work progressed steadily, but the new bridge was not completed by the projected 
January 1924 date. The $500,000 structure was not ready for public use until July. 
By 2 July, the west approach was finished, but crews were still filling the east 
approach. Although the bridge was not scheduled to be opened for another two days, 
cars had already lined up to have the honor of being the first to cross the new 
structure. But those eager passengers were disappointed, for Norman Green, a 
relative of Adolph Green, raced past the waiting vehicles and crossed the bridge. On 
3 July, the Green Bay Press-Gazette announced that the bridge was ready and 
provided a description of the city's newest addition. The bridge was 850 feet long, 
with eight-foot sidewalks on each side of the thirty-eight-foot roadway. The width 
enabled the road to handle streetcars as well as two lanes of traffic. Double-leaf 
bascule spans, measuring 125 feet from center to center of the main trunnions, 
allowed for a ninety-foot channel opening. The two 109' x 32' piers were hollow 
concrete "ships" that were moored to the river's bottom by 1,500 piles. The motors, 
gears, electric transformers and trunnions were housed inside the piers. Moreover, 
the piers housed the two concrete and steel counterweights, which weighed 770,000 
pounds apiece. Overall, the bridge contained two million pounds of steel.42 

On 4 July, the bridge was opened to the general public, but city officials asked that 
heavy trucks avoid using the bridge for a few days until the loose fill on the 
approaches had been packed down by lighter traffic. An estimated five thousand cars 
used the bridge on the first day. In addition, the Wisconsin Public Service 
Corporation initiated streetcar service across the bridge early that morning in order 

41Green Bay Press-Gazette, 1 June 1922, p. l; 2 June 1922, p. 15; 1 July 1922, p. 7; 3 July 1922, p. 4; 11 July 
1922, p. 2; 24 July 1922, p. 11; Ripley, "Battle of Bridges;" Lefevre, "Bridge's 50th Birthday." 

42Green Bay Press-Gazette, 29 August 1922, p. 2; 2 July 1924, p. 13; 3 July 1924, p. 1. 
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to relieve congestion on Walnut and Washington streets. Mayor Wiesner drove over 
the structure on 5 July; he declared that the approaches were in good condition and 
that the restrictions on heavy trucks were no longer in effect.43 The Main Street 
Bridge subsequently served the City of Green Bay for over seventy years. 

PART II ARCHITECTURAL INFORMATION 

A. General Statement: 

1. Architectural Character: Built in 1923-1924, the Main Street Bridge is a 
Strauss Underneath Counterweight bascule structure. The bridge's sense of 
balance and design is greatly enhanced by its four houses, one located at each 
corner. Collectively, the houses represent a fine example of the Spanish 
Eclectic architectural style adapted to an industrial artifact. 

2. Condition of Fabric: The integrity of the four houses, as well as the approach 
spans, is good. The bascule span, however, was in immanent danger of 
collapsing when in an open position; consequently, the bridge was 
permanently closed and the bridge leaves removed in September 1995.44 

Other changes include the removal of the ornamental lamps and posts that 
flanked each house, as well as the twelve pairs of poles that carried trolley 
wires over the structure. 

3. Summary Description: The Main Street Bridge has two distinct elements. 
The first and most prominent portion of the structure is the bascule span, 
which includes two bascule piers, four houses and two leaves. The span is 
anchored by the piers, each of which accommodates a counterweight pit that 
contains the operating machinery for the lea'' attached thereto. Machinery 
includes the electric motor, main drive shaft, step-up gears and the gears that 
drive the bascule girders. Structural elements in each pit include the 
counterweight, the counterweight trunnion, the main trunnion, the trunnion 
girder, the trunnion posts and the heels of the bascule girders. Atop each 
bascule pier are two houses that flank the road. The houses are single-story, 
octagonal structures that were built in the Spanish Eclectic architectural style. 
With terracotta-finished, concrete block sheathing and red tile roofs, the four 
houses create a nicely balanced, symmetrical structure. The house in the 

43 Green Bay Press-Gazette, 4 July 1924, p. I; 5 July 1924, p. 15. 

44Although the bascule span has been removed, other elements of the bridge remain intact. For simplification, 
the following is presented in the present tense, describing the bridge as it existed prior to removal of the bascule span. 
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northeast comer contains the operator's office. 

The second element of the structure consists of the approach spans--two to 
the east and four to the west. These are simple girder, beam and stringer 
components that extend from the bascule piers to the shore and utilize 
intermediate piers for support. 

B. Description of Exterior: 

1. Overall Dimensions: The bridge is 819 feet 3 inches long and includes a 189 
foot 6 inch-earthen-fill section to the west, six fixed girder approach spans, 
the lengths of which vary from 77 feet to 78 feet 4.5 inches, and a 125 foot
center-of-the-main trunnion to center-of-the-main trunnion bascule span that 
produces a 90 foot-wide clear channel. The overall width of the structure is 
54 feet, while the width between bascule girder centers is 41 feet. A 38 foot
clear roadway is flanked by 8 foot-clear sidewalks. 

2. Foundation: Anchored to 58 foot by 12 foot foundations that are built upon 
eighty-eight pilings, each intermediate pier is 54 feet 7 inches long by 7 feet 
10 inches wide at the base and tapers to dimensions of 52 feet 2 inches by 6 
feet 2 inches at the top. These piers are generally 15 feet 6 inches high. 

The overall dimensions of the bascule piers, each of which is anchored to 246 
pilings, are 107 feet 10 inches by 32 feet. Pier floors are approximately 10 
feet 6 inches thick, while the walls are 5 feet 9 inches thick at the bottom and 
taper to 1 foot 6 inches at the top. The main cavity of each pier (the 
counterweight pit) is about 96 feet by 18 feet 6 inches. It is approximately 
19 feet deep. 

The bascule and intermediate piers are all constructed of concrete reinforced 
with steel bars. 

3. Structural System: The main structural elements of the bascule span are the 
trunnion piers, the trunnion girder, the bascule girders and the floor beams. 

Built in pairs to support each of the bridge's four original trunnions, the 
trunnion posts, which are 24 feet 7.4 inches tall, are fabricated from two 40 
pound, 15 inch channels, two 14 inch by .4 inch plates and 2.5 inch-wide flat 
iron double lacing. Behind the trunnion posts ( closer to the channel) are 
subordinate posts that are 17 feet 3 .4 inches tall. They are assembled from 
two 33.9 pound, 15 inch channels, two 15 inch by .5 inch plates, four 4 inch 
by 4 inch angles, one 14.5 inch by 6.25 inch plate and 2.5 inch-wide flat iron 
double lacing. Utilized as buttresses, the subordinate posts are tied to the 



MAIN STREET BRIDGE 
HAER NO. WI-82 
Page 17 

main trunnion posts through a combination of members, some of which are 
fabricated from two 25 pound, 12 inch channels, a 12 inch by .4 inch tie plate 
and 2.5 inch-wide flat iron double lacing, while others are comprised of two 
6 inch by 4 inch angles with 12 inch by .4 inch tie plates and 2.5 inch flat iron 
double lacing. Additional members are built from four 4 inch angles, two 10 
inch by .4 inch plates, 12 inch by .4 inch tie plates and 2.5 inch flat iron 
double lacing, as well as two 8 inch, 11.5 pound channels and 12.4 inch tie 
plates. A side buttress also supports each trunnion post pair. Its main 
vertical element is constructed from two 5 inch by 3.5 inch angles and two 
2.5 inch-wide flat iron double lacing. The diagonal members that tie the 
buttress to the main posts are erected from two 3.5 inch angles, 12 inch by .4 
inch tie plates, .4 inch connecting plates and 4 inch connecting angles. 

The trunnion girder is about 8 feet 1.6 inches high. Its top chord is fabricated 
from two 12 inch, 25 pound channels and 12 inch by .4 inch tie plates, while 
the bottom chord is constructed of four 5 inch by 3.5 inch angles, 12 inch by 
.4 inch tie plates and 2.5 inch flat iron double lacing. The vertical members 
of the girder are built from two 5 inch by 3.5 inch angles and 12 inch by .4 
inch tie plates. Diagonal elements at the center of the girder, which are 
placed to form an "X", consist of two 3.5 inch angles and 12 inch by .4 inch 
tie plates. Moving away from the center and to the trunnion posts, the 
diagonals utilize two 5 inch by 3.5 inch angles and 12 inch by .4 inch tie 
plates. Four 5 inch by 3.5 inch angles with 12 inch by .4 inch tie plates 
comprise the next diagonal element, while those closest to the trunnion posts 
are erected from two 12 inch, 25 pound channels and 12 inch by .4 inch tie 
plates. An additional element at either end of the top chord is fabricated from 
two 5 inch by 3.5 inch angles with 12 inch by .4 inch tie plates. 

The bascule girder is 78 feet long (15 .5 feet behind the center of the main 
trunnion and 62.5 feet from the center of the main trunnion to the end of the 
span). At its widest point, just to the channel side of the main trunnion, the 
girder is 10 feet 6.5 inches wide. It then tapers on both sides, until it is 6 feet 
6.5 inches wide at the channel end of the span. 

Each span has five floor beams that are perpendicular to and located between 
the bascule girders. The first, located at point eight, is 7 feet to the channel 
side of the trunnion center. The remaining four beams are placed on l 3 foot 
5.5 inch centers at points six, four, two and zero. The beam at point eight is 
4 feet 6.5 inches high, the top and bottom chords of which are fabricated from 
two 6 inch angles. Beams at points six, four and two are all 3 feet .5 inches 
high. Their top and bottom chords also utilize two 6 inch angles. Similarly, 
the top and bottom chords of the beam at point zero are fabricated from 6 
inch angles. Its height, however, is only 2 feet 10 .25 inches. All floor beams 
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are constructed of .4 inch-thick plates. Located at the same positions as the 
floor beams, but on the opposite side of the bascule girders, are 9 foot 3 inch
wide, tapered brackets that support the bridge's sidewalks. The floor beams 
support eight deck stringers. Stringers one and eight are placed on 1 foot 6 
inch centers inside the bascule girders. Stringers two, three, six and seven are 
all placed on 5 foot 6 inch centers, while stringers four and five are placed on 
5 foot centers. The deck stringers appear to be rolled, "I" beams. The bottom 
lateral bracing between deck beams consists of 5 inch by 3.5 inch angles, 3.5 
inch lug angles and .4 inch-thick lateral plates. 

The bascule pier deck is supported by 20 inch, 65 .4 pound "I" beams. 

Structural components of the approach spans include the two main outer 
girders and the deck beams perpendicular thereto. Girders in the two east 
approach spans and the three west approach spans closest to the bascule pier 
are 6 feet 6.5 inches high and 77 feet 9.5 inches long. Their upper and lower 
chords are fabricated from 8 inch angles and coverplates of varying thickness. 
The girders immediately adjacent to the west shore are 6 feet 4.5 inches high 
at the river end, 5 feet 6.75 inches high at the shore end and 77 feet 9.5 inches 
long. Deck beams, including six per span, are generally 5 feet 6.5 inches 
high, 41 feet long and feature upper and lower chords fabricated from 6 inch 
angles, although the two west end beams are only 4 feet 6.5 inches high. All 
girders and beams utilize .37 inch-thick plates. Counting from the outer 
girders, deck stringers one and eight are placed on 1 foot 7.5 inch centers 
inside the outer girders, while stringers two, three, six and seven are on 5 foot 
5 .25 inch centers. Stringers four and five are on 5 foot centers. Similar to the 
bascule span, all stringers appear to be rolled, "I" beams. As well, sidewalk
supporting brackets are situated on the outer side of the main girders, in the 
same positions as the deck beams. Bottom lateral bracing utilizes single 4 
inch by 3 inch angles and .37 inch-thick tie plates. 

The entire deck of the structure consists of reinforced concrete. 

4. Openings: This category applies to the four houses that sit atop the bridge. 
A window is centered in each wall surface, except that facade immediately 
adjacent to the road; a 7 foot by 2 foot 8 inch door is centered in that plane. 
Windows in the three back-most sides of the octagonal structures are 3 feet 
by 3 feet, while those in the remaining sides are 3 fed by 6 feet 1 inch. 

5. Roof: Each house has an eight plane roof with gently pitched slopes that rise 
to a shallow peak. In each case, the roof is covered with flat red tile, while 
the eaves and highly ornamented cornice consist of terra cotta. With its 
alternating scallops and lion heads, the decorative cornice hides the copper 
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1. Floor Plans: The houses to the northwest and southeast historically contained 
the women's and men's comfort stations, respectively. Two toilet stalls 
notwithstanding, these two houses have no describable floor plan. Nor does 
the house to the southwest, which was simply used for storage. As for the 
operator's house to the northeast, its floor plan is open and reflects the 
structure's octagonal shape. The single, most significant element in the 
operator's house is the bridge's control and operator's panel, which overlooks 
the navigation channel and is located immediately to the left as one enters the 
house. 

2. Stairways: No stairways are found throughout this structure. Ladders provide 
access to the pits under the various houses. 

3. Mechanical Equipment: The bridge's control panel was manufactured by 
Cutler-Hammer, Milwaukee. 

D. Setting: 

The Main Street Bridge is located in the City of Green Bay, at that point where Main 
Street crosses the Fox River. It is oriented on a northwest/southeast axis. The area 
east of the bridge is generally commercially developed and associated with Green 
Bay's downtown business district, while that to the west is open with some industrial 
facilities largely to the northwest. Immediately southwest of the bridge is the Brown 
County Historical Society. A historic period railroad depot is about two blocks west 
of the bridge. 
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