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Substructures: Parts

The part of the substructure that the ends of the bridge 
sit on are the abutments. Any supports in between are 

the piers.

Abutments (Substructure)

Pier (Substructure)
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Truss Bridges

A metal truss bridge is a bridge whose main structure 
comes from a triangular framework of structural steel or 
iron.



Cantilever Bridge

Cantilevers are like holding your arms outstretched. Your 
arms are cantilevered from your body. Similarly, 

cantilever bridges have structures like arms that extend 
from the abutments or piers of a bridge and do not need 

the other end of the bridge to support them. Just like 
your arms could be holding something, sometimes these 

bridges hold additional “suspended” structures.

What is a cantilever?



Cantilever Truss Bridges

Cantilever truss bridges are a complex, continuous 
structure type that feature cantilevered arms that extend 
from a pier to normally hold a structurally independent 
suspended span at one end, and balance the weight out 
at the other end extending from the pier.
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Cantilever Truss Bridges

Suspended spans may not always be readily 
apparent. Look for pin connections or look for a 
change in truss member size and configuration. 

Suspended Span Cantilever Arm
Anchor

Arm

Blue Water Bridge



•1938 Construction date

•One of the oldest 
examples in North 
America of a rare variation 
of cantilever truss often 
called an arched cantilever 
truss.

Blue Water Bridge



•Design was a solution to increase aesthetics by eliminating 
traditional “towers” normally found on a cantilever truss and 
also hiding the suspended span.

•An earlier Blue Water Bridge proposal with an unusual 90 
degree angle turn on the approach, shows the more 
traditional tower design.

BWB: Joseph Strauss Proposal



•Designed by Modjeski and Masters. 

•Ralph Modjeski was one of the greatest bridge engineers in 
the history of the United States. He was involved with the 
Ambassador Bridge and the Quebec Bridge. He immigrated 
from Poland.

•Frank Masters played the larger role in designing the Blue 
Water Bridge. Modjeski was in his final years at this time.

1921 19311909
Above: Ralph Modjeski

Side Note: 

Modjeski and 
Masters remains in 

business today. 
They helped design 

the new Blue 
Water Bridge and 
the rehabilitation 

of the historic 
bridge.

Blue Water Bridge



The construction of the Blue Water Bridge was extensively photographed.

Blue Water Bridge



Concrete Camelback Bridges
Michigan’s Unique Concrete 

Camelback Bridges

Michigan designed and built a unique bridge concrete 
girder design called the curved chord through girder, 

often called simply the concrete camelback. These were 
built in the 1920s.



Concrete Camelback Bridges

These bridges vary in size and design, and each 
remaining example is rare and significant, especially on 

a national scale.



Concrete Camelback Bridges
These bridges were 

built to a “state 
standard” plan that 
was a consistent 

design that could be 
adapted for various 

locations.



Movable Bridges: Bascule

Overview: Bascule literally means “seesaw.” A bascule 
bridge operates by rotating up to open the channel 
allowing boats to pass through. Counterweights provide 
the balance to make this motion possible. 

Closed Open



Bascule Bridge Engineers

In the early 1900s, Chicago city engineers including city 
engineer John Ericson and city engineer of bridges 

Thomas Pihlfeldt, developed a very reliable and cost-
effect design of bascule bridge.

Thomas Pihlfeldt John Ericson



Bascule Bridge Engineers
Later, another city engineer of 

bridges, Hugh E. Young decided that 
Chicago’s bridges were so efficient 
that he opened a business on the 
side called the  Chicago Bascule 
Bridge Company to design these 

bridges for other customers.

The Wayne County Road 
Commission was one of those 

customers, and they hired Hugh. E. 
Young to design three bascule 

bridges.
Hugh E. Young



River Rouge Bascule Bridges

Up until 2013, all three remained. However, the Fort 
Street Bridge has been demolished is being replaced.

Jefferson Avenue

Dix Avenue

Fort Street

Photo Courtesy Nathan Nietering



River Rouge Bascule Bridges

A 1922 advertisement for the 
Chicago Bascule Bridge 

Company included a 
drawing of the Fort Street 

Bridge



River Rouge Bascule Bridges

Hugh E. Young or the Chicago Bascule Bridge Company 
can be found on the River Rouge bridge plaques.



Abt Bascule Bridge
Michigan is home to 

three of six remaining 
unusual “Abt” type 

bascule bridges. Only 
eight were ever built. 
The design with an 

unusual counterweight 
that rotates in the 

opposite direction of the 
bridge “leaf” was 

invented and patented 
by Hugo A. F. Abt who 

worked for the American 
Bridge Company.



Abt Bascule Bridge
The Pere 
Marquette 

Railroad Bridge, 
crossing the 

Black River in 
Port Huron is 

abandoned in the 
raised position 
and at risk for 

demolition. 

It is a good 
example of an Abt

bascule bridge.



Abt Bascule Bridge

Abt Bascule Bridge Diagram



Abt Bascule Bridge

The first Abt bascule ever built crosses the River Rouge 
in Detroit and remains in use today. It was built in 1921 
and has a 162 foot span and its overall length is 291 

feet.



T-Beam Bridges
Curved T-Beam Overpasses

Michigan built a number of t-beam bridges in the 1950s 
and early 1960s on its expressways that were noted for 
their curved beams.



T-Beam Bridges
Curved T-Beam Overpasses

Those that retain their original railings remain a rare 
example of an expressway bridge that has a high 
degree of beauty. The arches were also designed for 
the increase in vertical clearance.



T-Beam Bridges
Curved T-Beam Overpasses

This is a heavily skewed example. Note the longer 
spans and thicker beams.



Sweetgrass Golf Course

Players who choose to play the Sweetgrass Golf Course 
in Menominee County will be treated to five historic pony 

truss bridges that were relocated to the course.



Portland, Michigan

Portland, Michigan has a number of preserved historic 
metal truss bridges, several of which are part of the 

city’s trail system.



Historic Bridge Park
Historic Bridge Park, 
located southeast of 

Battle Creek, is a 
unique park and open 

air museum whose 
focus is on the five 

historic truss bridges 
that have been 
moved to and 

restored within the 
park. Free admission.Historic Bridge Park 

is the first of its kind 
in the country.



Historic Bridge Park
Built in 1897 by the 

Michigan Bridge Company. 
It is a half-hip Pratt pony 

truss. There are a number 
of remaining half-hip pony 

truss bridges left in 
Michigan, although few are 

preserved, and most are 
abandoned.

66 Feet long.

133rd Avenue Bridge, 
Formerly spanning the 
Rabbit River in Allegan 

County, MI. 



Historic Bridge Park

Built in 1906-1907. It is a 
full slope Pratt pony 

truss. It is 64 Feet long.

The lattice railings on the 
bridge are not original but 

were designed to look 
similar to what might 

have been on the bridge.

20 Mile Road Bridge, 
Formerly spanning the St. 
Joseph River in Calhoun 

County, MI. 



Historic Bridge Park
Built in 1897 By Lafayette 

Bridge Company of 
Lafayette, Indiana. It is a 

pin-connected Pratt 
through truss. It is 118 

Feet long.

The bridge has a skew, 
which means its ends are 

angled slightly.

Gale Road Bridge, 
Formerly spanning the 
Grand River in Ingham 

County, MI. 



Historic Bridge Park
Built in 1880 By Penn 

Bridge Company of Beaver 
Falls, Pennsylvania. It is a 

pin-connected Pratt through 
truss. It is 89 Feet long.

The restoration of this 
bridge used some parts 

from another nearly 
identical bridge in Tallman 

Road.

Bauer Road Bridge, 
Formerly spanning the 
Looking Glass River in 

Clinton County, MI. 



Historic Bridge Park
Built in 1886 By Buckeye 

Bridge Works of 
Cleveland, Ohio. It is a 
pin-connected Whipple 
through truss. It is 177 

Feet long.

The bridge is the longest 
in the park and one of 

only three Whipple truss 
bridges in Michigan.

Charlotte Highway Bridge, 
Formerly spanning the 
Grand River in Eaton 

County, MI. 



Historic Bridge Park

Built in 1892, a 
semicircular stone arch 

bridge. Its unusual design 
provides one span for the 
trail and a smaller span 

for Dickinson Creek.

This is the only historic 
bridge original to the land 

occupied today by 
Historic Bridge Park.

Dixon's Bridge carrying 
Amtrak/Norfolk Southern 
Railway Over Park Trail 

(Originally A County Road)



Townline Brook Bridge

Dating to the 1870s and among the oldest metal bridges 
in Michigan, this bridge was originally located in Bennett 
Park in Charlotte, MI. It was moved to a private driveway 
off of Battle Creek Road in Eaton County in 1967 where 

it crosses Townline Brook.



Townline Brook Bridge

The bridge was built by the Wrought Iron Bridge 
Company and is a “bowstring” truss bridge, a type 

common in the 1870s that is extremely rare today. This 
is the only 1870s bowstring in the state.



Cochran Road Bridge

This concrete arch bridge is located in Charlotte, MI. It 
was built in 1921 By E. C. Nolan and Son of Detroit, 

Michigan and is 45 feet long.



Cochran Road Bridge

The railings are not original on this bridge as photos 
from the Michigan State Highway Department Annual 

Report show.



Powers Highway Bridge

This is a pony truss carrying Powers Highway Over 
Battle Creek River in Eaton County, MI. It has stone 

abutments, and a wooden deck.  It is currently closed to 
traffic. It was built ca. 1910 and is 28 feet long.



Powers Highway Bridge

The bridge has an unusual design that is noted for its 
extremely lightweight design. The only example in 

Michigan, a few similar bridges remain in a other states. 
It was a bridge style marketed as a low cost alternative 

to heavier, bridges. 



McCamly Street Bridge 

Located in Battle Creek, MI and crossing Battle Creek 
River, this concrete arch bridge built in 1904 is among 

the oldest concrete arch bridges in Michigan. This photo 
shows the bridge prior to rehabilitation. The railings are 

not original.



McCamly Street Bridge 

The bridge was rehabilitated in 2006 as the above 
photos show. The two span bridge is 120 feet long.

During Rehabilitation After Rehabilitation



Bellevue, Michigan

This old postcard shows “Sherwood Bridge” which was 
two metal pin-connected half-hip pony truss bridges.



Bellevue, Michigan

The M-21 Bridge over Stoney Creek in Ionia County 
looks similar to what Bellevue’s Main St Bridge might 

have looked like when built in 1929.



Chicago’s Bridges: The Book

• Learn about the different 
types of movable bridges, 
and the people behind 
them.

• A bridge-by-bridge tour of 
all movable bridges in 
Chicago. 

Available Now!



Chicago’s Bridges: The Book

• Dozens of full color present-day photos as well as 
historical photos.

• Learn about the bridges at home, or take with you as 
a guide during your visit to Chicago.

Available Now!



Chicago’s Bridges: The Book

Order direct from the publisher 
at:

• http://www.shirebooks.co.uk

• Direct link available at 
www.historicbridges.org 

• I also have a small number of 
copies available here for $10. 
I also have mail order forms 
for the book available.

Available Now!


