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1.  PROJECT BACKGROUND 
 

The Highway 100 Trail is envisioned as a regional 
trail extension around the western perimeter of the 
Cedar Rapids metro.  The trail connects to bike 
lanes on 42nd Street NE, passes Xavier High 
School, then enters the Rock Island Botanical  
State Preserve.  The northwest limit of the pre-
serve is the former railroad grade of the Chicago 
Milwaukee & St. Paul Railroad, otherwise known 
as the “Milwaukee Road.” 

 

The subject bridge of this study is where that rail-
road grade crossed the Cedar River.  The super-
structure of the bridge was removed in the early 
1980s, but the substructures remain.  This study 
intends to review the condition of the substructures 
to determine their suitability as supports for a new 
trail bridge, as well as consider span types, over-
looks, and general bridge aesthetics in order to de-
termine a preferred concept. 

 

Once across the river, the trail will generally follow 
the Iowa Highway 100 alignment to Covington 
Road, where it will again occupy a remnant seg-
ment of the former Milwaukee Road.  Highway 100 
crosses the railroad grade again, and then the trail 
will follow Highway 100, 80th Street NW, and 
Worcester Road to Morgan Creek Park. 
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2. HISTORICAL CONTEXT 
The bridge site is the former location of the Chicago, Milwau-
kee and St. Paul Railroad.  Parts of this route have become 
the Heart of Iowa Trail, the High Trestle Trail, and the Raccoon 
River Valley Trail.  Some of the line is still active today in west-
ern Iowa, and many portions were abandoned and some oblit-
erated.  Much of the “Milwaukee Road” alignment locally is 
now taken up by Collins Road / Highway 100. 
 
The Chicago, Milwaukee and Saint Paul Railroad original 
alignment was established circa 1889 (Figure 4-1).  This route 
included a crossing of the Cedar River just east-northeast of 
Covington.  Main spans were 158’ timber Howe trusses 
(Figure 4-2).  Limestone substructure remnants of that bridge 
are still visible. 
 
The subject bridge was originally constructed in 1905-06 as 
part of an effort to straighten the line to improve speed and 
safety.  This bridge was described from east to west as “one 
90’ deck girder span, five 160’ deck truss spans, one 90’ deck 
girder span, and 896’ of pile trestle” (Figure 5-1). 
 
In 1912-13 railroad were under competitive pressure to pro-
vide even higher speeds and safety.  The Milwaukee Road en-
gaged in a significant campaign to widen the line from one 
track to two.  The bridge was raised and widened during that 
time.  New concrete abutments were constructed similar to 
others built by this railroad during this period of optimization.  
The west pile trestle spans were likely removed at this time 
and replaced with earth embankment.  If the east abutment 
pictured in Figure 3-3 was mirrored on the west side, the re-
sulting bridge consisted of the two large abutments replacing 
the 90’ deck girder spans, and five 160’ deck truss spans 
across the river.  This bridge was one of 326 bridges on the 
Milwaukee Road that were constructed/modified in Iowa. The 
bridge remained in service until circa 1980, when the Milwau-
kee Road began a large scale reduction program that led to 
the abandonment of much of this line.  The superstructure was 
removed circa 1983. 
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An Evolving Structure 
 
The remnant sub-
structures are a mix 
of three different ver-
sions.   
 
Original construction 
in 1905-06, widening 
and elevating in 1912
-13, and diminishing 
and reconstruction in 
the 1940s to a single 
track. 
 
All photos are of the 
east end of the 
bridge. 
 
In the 1911 photo, the first span is steel girders supported by a 
frame on the end of the truss.  In 1913, the profile of the bridge was 
raised 4’ at the west end and 2.5’ at the east end.  This was done 
one pier at a time using timbers, then pre-molded concrete blocks of 
the proper size were set into place and the timbers removed.  The 
existing deck was supported on falsework  until the raised and wid-
ened truss deck spans were in place.  The east abutment (and pre-
sumably the west also) and adjoining spans were replaced with a 
much larger concrete abutment, the piers were widened, and anoth-
er truss was added to provide the width for dual track operation. 
 
Inspection photos in the 1940s indicated severe deterioration in 
some of the 1913 features.  The east abutment and pier 1 were re-
placed back to single track width with a steel girder span between 
them.  The west abutment was also replaced to single track width 
with a tied structure that is the current west abutment and pier 7.  
The bearing blocks on piers 2, 3 and 4 were replaced with new pier 
caps, and the widening truss span was removed between piers 1, 2, 
and 3.  This left only the northern track in operation. 
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For purposes of this study, historical drawings and other data 
were researched through the Milwaukee Road Archive, a collec-
tion housed in the Milwaukee Public Library.  Unfortunately, no 
drawings for the original construction, nor the widening were 
found, although the Archive does have a significant quantity of  
drawings and documentation that has not yet been indexed.  It 
was also a challenge to find any records that had been indexed, 
since the Milwaukee Road had multiple alignments in this area, 
and records are generally kept by nearby town or station name.  
We found that “Covington” generally relates to the original align-
ment.  Ultimately some inspection records were located associat-
ed with “Louisa Station”.  It was determined that this bridge is “Z-
814” on the Milwaukee Road. 
 
The inspection file contains documents and images from inspec-
tions and other work dating from the 1940s to the 1960s.  This in-
formation was valuable as it helped answer several mysteries be-
tween other available historical information, and what we were 
observing as existing substructures in the field. 
 

 

Inspection photos in the 1940s show significant deterioration in a number of the bridge features built with the 
1912-13 raising and widening of the bridge.  It appears that the abutments and pier 1 were replaced with sin-
gle track substructures.  The bearing blocks on piers 2, 3, and 4 were also replaced with new pier caps.  A 
1957 letter in the file references the removal of the south track girders in 1948.  We presume that replace-
ment substructures were constructed around that time.  The replacement abutments and piers are still 
sound.  The replacement pier caps have not been sounded, but visually appear to be in a similar condition to 
pier one. 
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A side by side comparison of 
the 1944 photo of Pier 2, 
compared to a 2021 photo 
shows the relative deteriora-
tion of the various elements 
from the three construction 
periods.   
 
The 1944 photo is notable 
that the widening truss has 
been removed on Pier 2, but 
remains beyond.  The 1940s 
inspection photos focused on 
the deterioration and crack-
ing of the east abutment and 
the bearing blocks of Piers 2 
and 3.  The blocks are visible 
in the 1944 photo, but the 
modern photo shows the re-
placement pier cap.  Piers 2, 
3, and 4 received this treat-
ment. 
 
Deterioration of the 1913 portion of the piers is noticeable in 
the 1944 photo.  The spalling of those sections is the most 
severe today.  Note the diminished width of the widened 
portion.  A top view shows the bearing block reduced to a 
“D” shape rather than the original square block, which also 
indicates the level of material loss on the downstream end. 
 
The 1906 section also exhibits significant spalling.  No 
sound concrete was found on the surface of Piers 2, 3, 4, 5, 
and 6.  The depth and severity of deterioration within is 
generally unknown, but is assumed to be significant based 
on core testing performed on Pier 5.   
 
Inspection photos and sketches from 1968 were also in the 
file.  Those focused on cracking at Pier 5, so it is possible 
that structure was the first to show significant distress within 
the pier itself.  Refer to page 14 for additional discussion. 
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Included within the inspection information provided by the Milwaukee Road Archives was this 
1956 drawing of the profile of the bridge.  This drawing was associated with quantity calcula-
tions for the addition of a maintenance walkway and railing along the south side of the remain-
ing track.  Unfortunately this is the only drawing of the former bridge we’ve been able to find. 
 
However, the drawing does help us understand one of the final configurations of the former 
bridge.  This identifies a numbering of the substructures which we will carry forth in describing 
aspects of this bridge, namely the piers numbered from east to west.  Note that pier 1 is 
drawn differently from piers 2-6 to reflect the actual shape of the replacement structure.  Simi-
larly, the abutments and pier 7 are drawn consistent with the spans found in the field currently.  
The drawing also explains the differences found in bearing elevations on the various substruc-
tures, indicating which were steel girder spans and which were truss spans and the relative 
support elevations where each type of span met the next. 
 
Below the profile drawing is the modern aerial view of the substructures.  Note the differences 
in width of the abutments and piers 1 and 7 compared to piers 2-6. 

2-11 
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3. EXISTING CONDITIONS 
 
East Abutment 
We suspect this structure was replaced in the 
1940s, since the concrete is generally sound, and 
appears to only support a single track.  The height 
of the steel girders used is evident from the bearing 
seat elevation to at least the cold joint above.   The 
concrete above the cold joint may have been to re-
tain the ballast rock in approach to the bridge. 
 
 
 
 
 
The abutment appears to be poured on the founda-
tion of a former version of the abutment.  The north 
side of the abutment is exposed.  Several feet of 
the embankment behind the abutment has been 
removed.  The 1980s aerial photography suggests 
the north side of the abutment may have been 
graded out as a haul road, presumably for the re-
moval of the superstructure. 
 
 
 
There are ruins between the east abutment and 
pier 1  that appear to be remnants of the 1913 
abutment. Photo 9-6 appears to match the 
“window” chamfer of the 1913 abutment.  This may 
have been the buried corner in the historical photo 
to the left of the circle. Photo 9-5 shows square 
“deformed” bars that were used in the 1912-13 
construction.   
 

3-1 
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Pier #1 

 
This structure also appears to be a 1940s re-
placement.  The concrete is generally sound, 
and the width would only accommodate a single 
track.  It is in the same position as the original 
pier 1 pictured in photo 3-2. 
 
Current pier 1 has no pier cap like the original 
piers, nor any bearing blocks.  The truss and 
girder support frame in the historical photo was 
supported by this structure. 
 
Note that historical pier 1 did not have the up-
stream ice-breaker point that piers 2-5 have.  
Existing pier 6 also does not have an ice-
breaker point.  This indicates that the outer 
piers were upland of the normal river flow. 

3-2 
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Pier #2 

Piers 2 through 6 are original 1905-6 
construction with 1912-13 widening 
and raising.   
 
Pier 2 has a 1940s replacement pier 
cap.  Being in the deepest part of the 
river channel, the leading edge of 
pier 2 shows the most damage from 
ice and debris. 
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Pier #3 

Pier 3 exhibits significant spalling on 
both sides of the 1906 pier.  The 
bearing block on the 1913 widening 
section is missing.   
 
The widened section of pier 3 is 
eroded the most of any of the piers, 
down to about half the original 
width. 
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Pier #4 

Pier 4 is the most intact of the river 
piers with the least spalling.  The 
1913 widening section is still heavily 
deteriorated, however, and the bear-
ing block is missing. 
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Pier #5 
Pier 5 is the most readily accessible of the older 
river piers.  As such, it was available for some addi-
tional testing described on the page 16.  Pier 5 ap-
pears to have replacement bearing blocks. 
 
Milwaukee Road Archives provided a 1968 inspec-
tion of pier 5 that noted cracking of the bearing 
blocks and cracking down into the pier which also 
appeared to be deflected.  The portions identified 
as “bulged out” (page 15) appears to have spalled 
away on both sides. 
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We took a core sample of pier 5 to ascertain the 
internal condition of the pier.  The first attempt met 
refusal at about 6” deep (which could be a good 
sign that reinforcing steel is present).  The second 
attempt bored approximately four feet into the pier, 
or about halfway through.  The core indicated frac-
tures and fissures throughout.  So much so that we 
were unable to obtain a segment intact enough for 
an intended compression strength test.  The pho-
tos below show the obtained core from exterior to 
interior, from right to left. 
 
While this test does not conclusively indicate the 
condition present inside all the original piers, we 
are using it as a conservative assumption of condi-
tion for repair estimates. 
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Pier #6 

Pier 6 does not have the ice breaker leading edge 
that the rest of the piers have, which indicates it 
was never in the flow of the river.  The widened 
section is the most intact of any of the river piers, 
though spalling is still significant. 
 
We suspect the 1913 concrete mix had too high a 
concentration of Portland cement.  The resulting 
heat of hydration generated during curing was so 
hot it cracked thermally throughout, leaving it vul-
nerable to more rapid deterioration. 
 
Although piers 5 and 6 are significantly shorter rel-
ative to existing ground. The design is intended to 
bear on rock, so these piers may actually be as 
large as the piers out in the river.  Our repair esti-
mates use this assumption to be conservative.  It 
may be possible to reduce the repair quantity and 
cost if it can be determined that the footing is shal-
lower than anticipated, or the concrete below grade 
is in better condition being subject to less freeze-
thaw-refreeze action. 
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Pier #7 

This structure appears to be a 1940s replacement.  
It also appears like it may share overall foundation 
with the west abutment.  The concrete is sound 
and in good condition. 
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West Abutment 
Substantial walls turning corners in the open 
air, with even more massive diagonal elements 
also in mid air; admittedly, the first impression 
was, “What the heck am I looking at?”   
 
From the front, the abutment makes more 
sense, with a clear bearing seat for steel gird-
ers to span to pier 7, just 40 feet away.  With 
that established, the rest of the structure can 
be reasoned out to its purpose. 
 
Much of the embankment behind and to the 
sides of the west abutment is gone, either re-
moved as part of salvage operations (likely ad-
jacent haul roads), or subsequent erosion of 
the tall grade since that time.  The abutment 
appears to be cast upon an older footing.  The 
diagonal struts probably paralleled the slope of 
the bridge berm the river.  The struts connect 
to pier 7, and appear to have at lease one ad-
ditional footing support mid span between the 
west abutment and pier 7. 
 
The original single track bridge had trestle ap-
proach spans on the west end.  Those were 
likely replaced with dual track embankment in 
1912-13 to a new west abutment.  Assuming 
the west abutment had similar deterioration as 
the rest of the 1912-13 concrete, it is reasona-
ble to presume that this 1940s replacement 
structure used multiple previous footings from 
the prior structure for overall bearing of the 
west abutment and pier 7.   
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4. SUBSTRUCTURE OPTIONS 

Pier Repair Needs 
Piers 2 - 6 are in need of significant repair in order to 
provide sufficient bearing for a new pedestrian bridge.  
This involves removing a significant volume of unsound 
existing concrete to a point where a new concrete and 
steel façade can be tied through the existing pier to each 
side, thereby keeping the remnant original pier concrete 
as a core.  Alternatively, we have explored the possibility 
of injecting epoxy and or grout into the cracks of the ex-
isting concrete.  This may diminish the thickness of sur-
face replacement, and may allow the new surface to be 
tied to the core with drilled-in bent rebar, rather than 
drilled-through ties. 
 
In any case the 1913 widened portion of the pier is not 
needed for bearing, and should be removed prior to re-
pairs to reduce the quantities and work required for reha-
bilitation.  Essentially, the repaired piers would have the 
appearance of the original 1906 piers with a taller pier 
cap.  
 
Since this pier repair is likely a substantial expense, it is 
prudent to also consider the cost of new piers for com-
parison, and to understand if new piers would provide 
any opportunities to further enhance the overall project.   
 
 

 

 

Available Bearing Elevations 
The existing substructures offer an additional challenge 
in that bearing elevations are in three different planes.  
The west abutment has the highest bearing elevation 
that used to span 40’ to pier 7.  Pier 7 and the east abut-
ment bearing elevations are in the same plane, having 
previously supported steel girders that spanned 90 to 
piers 6 and 2 respectively.  The bearing blocks and re-
placement pier caps of piers 2-6 are in the same plane, 
although some of the bearing blocks are missing or are 
severely deteriorated.  
 
In rough numbers the west abutment bearing plane is 
about 7’ higher than the pier 7 and east abutment bear-
ing plane, which is  about 24’ higher than the piers 2-6 
bearing plane. 
 
Modern bridges are typically built with a uniform bearing 
plane so that the superstructure is also uniform.  For this 
bridge we either need to solve the bearing elevation dif-
ference with different depths of superstructure, or we 
need to modify the bearing elevations to suit a more uni-
form superstructure. 
 
If the existing piers are rehabilitated, they can also be ex-
tended vertically for a distance, through possibly not the 
entire distance of the bearing elevation differential. 

 

Flood and Hydraulic Considerations 
Aerial photography of the record-setting 2008 flood 
shows the pier caps still visible above the flood water.  
Checking into flood data indicates the 100 year elevation 
is 736.8, and the 500 year is 740.  Estimated 2008 flood 
extents reach as high as 742 based on aerial imagery 
and LiDAR.  Pier 6 is the lowest substructure with a 
bearing block elevation of 742.2, therefore the new 
bridge spans should be no lower than the existing pier 
bearings, even if  new piers are used. 
 
Any work in the river channel will require a Floodplain 
Development Permit from the Iowa DNR.  This permit 
process ensures that alterations of the flow characteris-
tics of the river are reviewed to determine any change in 
flood elevations, flood limits, and hydraulic capacity of 
the river channel. 
 
The piers are considered “obstructions” in the floodway 
channel, therefore any change in the width or number of 
piers create hydraulic impacts. 
 
Repair of the existing piers may result in some additional 
pier width as the core of the existing pier is encased, 
however the change is so marginal compared to the 
available width of the floodway that a “no-rise” certifica-
tion is likely. 
 
New piers in replacement of the old piers offer the oppor-
tunity to possibly diminish the number of piers by in-
creasing the span between them.  The new piers could 
also be location in the same position as the existing 
piers, thus no change in floodway capacity. 
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This is the type of drawing we had hoped to find 
for the crossing of the Cedar River, however this 
drawing is for a very similar style bridge on the 
Milwaukee Road, built 1909.  This drawing is for 
the Columbia River Bridge near Beverley, Wash-
ington. 
 
Although this drawing does not depict the bridge 
at hand, it does offers some clues to the tech-
niques of constructing a very similar structure.  For 
example, it shows footings intended to bear on 
rock.  The Cedar River Bridge may be similar.  The 
plans actually contain a note “If solid bearing is not 
obtained, area of footing will have to be increased 
to suit.”  We do not know the depth or size of the 
footings in the Cedar River, but a soil boring to as-
certain the depth of bedrock may give us a good 
idea what to expect, assuming the Iowa drawings 
were similar in detail. 
 
It also shows an extension of the pier for what ap-
pears to be a navigable crossing under the Bever-
ly Bridge.  
 

 

 

Considering significant pier repairs, differing bearing elevations available on the substructures, and hydraulic considerations, 
there are four options to consider: 
A. Repair and extend the existing piers to suitable bearing elevations for new spans. 
B. Repair the existing piers and use them for bearing the new spans with new abutments. 
C. Construct new, taller piers downstream of the existing piers, and use skewed spans to re-use the existing abutments. 
D. Construct a new bridge downstream of the existing substructures. 

4-2 
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5. PIER CONFIGURATION OPTIONS 
 

 

 

 

 

B.  Rehabilitate Existing A.  Rehabilitate and Extend Existing Pier 

C.  Replace Piers and Reuse Abutments D.  New Bridge Adjacent to Old Substructures 
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For the rehabilitation of the existing piers, the 1913 widened portion of 
the piers would be removed to diminish the repair quantities needed.  
The resulting pier surface will all be new concrete in the shape of the 
1906 abutment, plus 1940’s pier cap. 

This view shows how the skewed approach spans from the existing abutments to new, taller piers 
might look from a user perspective.  The old piers are left untouched as protective “dolphins”.  
The exterior side of the main 160’ spans is visible from this vantage point.  The skewed spans are 
most efficiently constructed with concrete beams or steel girders rather than pre-engineered 
trusses, but the main spans could be any type. 
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The west abutment and pier 7, and their current condition with exposed connecting 
struts, offers the opportunity to consider a lower bearing elevation across the river and 
running the trail into and through the structure rather than bypassing or using the higher 
bearings. 
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6. SPAN OPTIONS 
 

The former railroad bridge used truss girder spans between the piers, 
160 feet apart between bearings.  Replicating those spans is certainly 
possible, but likely cost prohibitive since the steel members would be 
custom fabricated and assembly would need to take place on site. 
 
There are several options to span the distance using more common 
techniques and materials, which are far more economical to construct. 
 
Pretentioned Prestressed Concrete Beams are commonly used in road-
way bridge construction.  Standard Bulb Tee “E” beams top out at 153 
feet long.  However we are comfortable extending that beam section to 
this length.  Transportation of beams to the site is challenging. 
 
Steel Girders would be similar in height to concrete beams and can 
span the distance.  They would be lighter in total weight.  Steel girders 
can be spliced for transportation to the site. 
 
There are a number of varieties of pre-engineered steel truss bridges 
that can span the distance.  These would be assembled off site in sec-
tions that are then spliced together and lifted into place after delivery to 
the site. 
 

 

 

1 

3 

4 

5 

2 



 

 Page 28  Highway 100 Trail Bridge over Cedar River
  



 

 Page 29  Highway 100 Trail Bridge over Cedar River
  



 

 Page 30  Highway 100 Trail Bridge over Cedar River
  



 

 Page 31  Highway 100 Trail Bridge over Cedar River
  

7. DESIGN DETAILS  
    Overlook Options 
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Overlook Amenities 
For most overlook locations, the overlook IS the amenity.  However, there are enhancements that 
can be considered for incorporation in the design.   
 
Examples include interpretive information, artwork/sculptures, even reasonably indestructible café 
table and seating.   
 
Note also, the opportunity for donor recognition.  Most signature bridges are funded in part with pri-
vate donation.  Plaques recognizing the sponsorship, or in memoriam, or whatever compels the do-
nation, can be mounted on railings, within overlooks, or in the approach to the bridge at a wayside. 
 

 

 

Overlook seating & signage —Mark C. Ackelson Trail pedestrian bridge, Easter Lake, IA 

Overlook —Mark C. Ackelson Trail pedestrian bridge, Easter Lake, IA 

Overlook signage —High Trestle Trail Overlook, Boone County, IA 
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Railings Options 
Standard or Ornamental 

Rail rendering—Trestle to Trestle Trail Bridge, Polk County, IA 

Bridge railing —Mark C. Ackelson Trail pedestrian bridge, 
Easter Lake, IA 
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Concrete Texture and Color 
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8. LANSING BRIDGE CONSIDERATION  
Sometimes it’s worth chasing a “crazy” idea to conclusion.  
Such was the case with the consideration of repurposing 
the truss bridge at Lansing, Iowa from an obsolete highway 
bridge over the Mississippi River, to a new life as a trail 
bridge over the Cedar River.   
 
Also known as the Black Hawk Bridge, the structure is on 
the National Register of Historic Places.  The bridge is set 
to be demolished and replaced by a new bridge.  As part of 
the mitigation for taking this historic structure down, the Io-
wa DOT was required to advertise it’s availability to local 
entities in place, or in whole or in part for disassembly, relo-
cation, and re-assembly. 
 
Why even consider such a  notion?  First off, the fit is oddly 
ideal, since the Lansing Bridge is 90 feet longer, or 45 feet 
per side, than the former Milwaukee Road bridge over the 
Cedar River.  Two new stub abutments would be needed, 
along with just two tall piers to complete all the substruc-
tures required for the permanent span.  The locations are 
noted in the upper right photo in green.  Note how the entire 
river channel is within the main span.  The existing piers in 
the river could be used as temporary falsework for support-
ing the re-erection of the Lansing bridge, or could be demol-
ished and used as temporary causeway material. 
 
The two views from the Highway 100 viewpoints show a 
similar model truss in proper scale and profile to depict ap-
proximately what the Lansing bridge would look like in posi-
tion over the Cedar River.   
 
Unfortunately the proposal was heavily dependent on a sig-
nificant partnership with the Iowa DOT.  They informed us of 
the limitations on what they were able to do, and ultimately, 
Linn County needed to drop the proposal as too much of the 
project relied on local resources. 
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9. PUBLIC ENGAGEMENT  
With an understanding that community members are 
more engaged in the planning process when they play a 
meaningful role in the deliberations, decision-making, 
and implementation of projects affecting them, Snyder & 
Associates, Inc. conducted a MetroQuest public engage-
ment survey to capture public input related to design 
considerations for a new pedestrian bridge. 
 
The survey included questions related to the pier and 
span design options, as well as design considerations 
such as affordability, aesthetics, trail amenities, historical 
preservation, and environmental impact.  
 
The survey was conducted between September 16, 
2022 and October 14, 2022. Through various client-
initiated engagement strategies, such as social media 
and e-newsletter campaigns, the survey collected over 
1,300 participant responses.  
 
In order to create a sense of community stewardship, it 
was important to engage the community on the various 
design elements of a future trail bridge. 
 
The  following questions were developed:  
1. What’s Important to Consider? 
2. Pier Options 
3. Span Options 
4. What Amenities are Important?  
5. Which enhanced bridge aesthetics are important?  
6. Is there anything else we should consider? 
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Important Considerations 
The first survey question asked the community to rank what 
was most important when considering a new trail bridge:  
 
 What’s Important to Consider? 

 Affordability 
 Aesthetics/Overall Look 
 Trail Amenities 
 Preserving History 
 Low Environmental Impact 

 

The graph below indicates weighted considerations based 
on the rankings chosen.   Low environmental impact and 
bridge aesthetics stand out, but the relatively even spread 
indicates that all five considerations are valued. 

 

Pier Options 
This screen offered four pier design options to rank: 
 
 Rate the Pier Options: 

 Rehabilitate the Existing Piers 
 Rehabilitate & Extend the Piers 
 Build New Piers & Reuse the Abutments 
 Build New Piers & Abutments 

 

Clearly, some form of rehabilitation of the existing piers is 
favored over new construction that leaves the historical 
piers in context. 

 

 

Span Options 
This survey screen offered four bridge span design 
options to rank.  
 
 Rate the Span Options: 

 Concrete Beam  
 Steel Beam 
 Box Truss 
 Archway 
 Bowstring Arch 

 
Truss spans are strongly favored over beams in     
appearance.  Curvature in the truss design was also 
favored. 
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Aesthetics & Amenities 
The final question was related to amenities and aesthetic design components.  

 Which enhanced bridge aesthetics are 
important?  

 Shape 
 Color 
 Texture 
 Public Art 

 Is there anything else we should consider for the 
bridge design?  

 The word cloud below identifies the frequency of 
words and themes based on the public comments re-
ceived.  

 What Amenities are Important to you? 
 Seating 
 Trail Maps 
 Overlook 
 Donor Recognition 
 Interpretive Signage 
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10. 1912 PLANS FOUND 
At the end of the public involvement  survey, we had 
occasion on another project to do additional research 
through the Milwaukee Road Archive.  That search 
was fruitful, so on a whim we asked again about bridge 
Z-814.  A set of plans with 27 drawings was found! 
 
Upon inspection these plans appear to the set for the 
work in 1912-13 to widen to two tracks and raise the 
bridge to a flatter profile grade.  The set contains se-
lect sheets from the 1905 plans for the piers that were 
to be widened.  Those portions of the piers are what 
this project could rehabilitate into functional piers for 
the new bridge.  The pier drawings have the important 
feature of showing the dimensions of the pier footings.  
It is important for the feasibility of the rehabilitation 
work that the footings available are wider than the ex-
isting pier, and these drawings show that they are. 
 
The drawings also confirm that the river piers are all  
similar in total size, in contrast to what we observe to-
day above existing ground.  
 
Unfortunately, we still do not have any plans from the 
1940s reconstruction and reduction to a single track, 
however these 1912 plans yield some strong clues to-
ward what the 1940s work likely used for foundations. 
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1912 East Abutment 
The 1912 design of the east abutment solved several problems of the widening and 
raising effort.  Most importantly it replaces the steel girder span of the original 1905 
design between the 1905 east abutment and pier 1.  The steel girders from this 
span were relocated to the west abutment  to pier 6 span to widen the track in that 
location.  It utilized the 1905 pier and abutment for bearing, while adding new foun-
dations in between as pictured below. 
 
The 1940s replacement of the east abutment and pier 1 likely used the foundations 
of the 1905-6 construction. 

10-3 
 

The faint linework of 
the 1905 abutment is 
visible in the 1912 
design. 
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10-4 

West Abutment - Mysteries Solved 
The drawing on the left is the west abutment that was constructed in 1912-13.  We assume this structure and the embankment lead-
ing to it from the west replaced the timber trestle from the 1905-6 bridge.  The 1940s west abutment, diagonal struts, and pier 7 all 
appear to reuse the former 1912 abutment foundations.  These photos (which are reversed to match the drawing) show the relation-
ship.  Note the color change in the top photo.  We assume the rest of the 1912 structure is still there below grade.  The diagonal 
struts are used to distribute the load to the entire old foundation system. 
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Pier 7 
 

 
East facade of the west abutment Approximate location of 1940s pier 7 construction 

Pier 7 present condition 

10-6 10-7 
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11. RECOMMENDATIONS 
Based on the foregoing review, public input received, and discussions 
with Linn County Conservation staff, Snyder & Associates,  Inc. offers 
the following recommendations toward the further development of the 
Highway 100 Trail bridge over the Cedar River. 
 

Existing Substructures 
The public involvement process indicated construction of a new bridge 
was the least favored option.  Concerns were also expressed that the 
existing piers might be too low for flood flows.    
 
West Abutment/Pier 7, Pier 1 and East Abutment    
Use as constructed.  
  
Piers 2, 3, 4, 5, and 6  
Rehabilitate the 1906 portion of the pier, including the 1940s pier caps.  
The pier caps may be sound, but only the monolithic 1940s replacement 
caps on Piers 2, 3, and 4.  The bearing blocks on Piers 5 and 6 need to 
be removed and replaced with the rehabilitation. 
 
The rehabilitation involves removing all portions of the 1913 widening, 
and removal of unsound material from the 1906 piers and 1940s pier 
caps to a depth of 8-10 inches from the surface.  Tie rods will be drilled 
through the remaining pier material at a spacing to be determined during 
the design process.  The tie rods will connect new structural concrete 
and reinforcing steel facades for the piers in the same shape as the orig-
inal 1906 piers, plus the 1940s pier cap height.  Essentially these are 
new piers that retain the old pier material as a core.  
 
The use of colored concrete, form liners, or concrete stain can be con-
sidered during the design process to influence the finished appearance 
of the piers.  At a minimum, use of concrete stain colors consistent with 
the appearance of the existing piers should be used. 



 

 Page 44  Highway 100 Trail Bridge over Cedar River
  

Spans 
Consensus from public input leans heavily toward the 
use of truss spans for the new bridge.  Concrete beams 
or steel girders were considered “too highway”.  An icon-
ic bridge is desired and there were numerous compari-
sons to the High Trestle Trail bridge over the Des Moines 
River, which is a concrete beam bridge, but with iconic 
artwork enhancement. 
 
The bowstring arch option had the most “strongly like” 
ratings, however the archway option had the most “like” 
ratings in addition to the second most “strongly like” rat-
ings, making it generally the most favored option on av-
erage. 
 
Pre-engineered truss bridges offer a level of economy 
for long spans.   Fabrication is completed off site in a 
controlled setting, where quality welding of tube steel 
and other elements can be achieved efficiently in the 
controlled conditions.  Curved elements add a factor to 
the cost of the span, as that adds a specialty fabrication 
effort.  The span needs to be made up of transportable 
size sections that can fit on a truck for transportation to 
the project site.  Long spans are spliced vertically into 
segments for transport and assembly at the project site.  
The 160-foot spans for this bridge would likely arrive in 
three segments each. 
 
We are still confronted with the significant difference in 
bearing elevations between the abutment bearings and 
the pier bearings, which is just under 23 feet.  We could 
consider heightening the truss and including a horizontal 
splice in addition to the vertical splices (six total sections 
for each span rather than three), but even that doesn’t 
quite bring the sections to a transportable size. 
 

 

  

 

 

In lieu of a tall truss, Snyder & Associates, Inc. recommends a 
variation of the archway truss be considered for the span.  The 
most economical and common pre-engineered truss bridge 
available for this span length is a Pratt truss.  Most, if not all, 
truss bridge manufacturers supply this span type.  The deck is 
supported by cross beams between vertical members of the 
trusses on either side, forming an “H” shape in cross section.  
The height of the deck within the “H” is variable.  In our case 
setting the deck at 54-inches below the top of the top chord of 
the truss will match the intended railing height, so the railing is 
more economically supported by the truss rather than being 
self supported in addition to the truss.   
 
The design will add vertical steel towers to raise the bearing 
height from the top of the rehabilitated piers to the bearing ele-
vation needed for a standard truss bridge at the desired deck 
elevation.  These can also be prefabricated off site and would 
be intended to  somewhat resemble the appearance of the 
frames that supported the steel girders at the ends of the main 
truss spans of the original bridge.  The frame on Pier 1 is pic-
tured in 1911 supporting the steel girders of the east span,  
and in 1944 where the 1912 east abutment  relocated the steel 
girders to the west end of the bridge. 
 
Between the towers and just below the Pratt truss spans, pre-
fabricated faux arches would be added.  As separate fabrica-
tions, these could be a more dramatic “amplitude” than could 
be offered by the archway truss span itself.  The faux arch 
could be 12-foot tall at each end.  Despite being a faux arch, 
the section would serve to connect and stiffen the towers on 
each end. 
 
The resulting bridge is depicted on the following page. 
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View from Highway 100 eastbound 
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Alternative Spans 
Bowstring Arch spans could be considered instead of the basic Pratt truss spans for the five 160-foot spans between Pier 1 and Pier 6.  This would add an arch above the deck, as well 

as below, creating an interesting appearance.  These spans cost typically cost about 30% more. 
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Overlooks 
The bridge deck width is proposed to be 12-foot between the railings.  
Wider is possible with a truss bridge, but may introduce the need for an-
other vertical splice in cross section for transportability.  The cost increase 
for additional width is also a consideration, as anything times 1,040 feet 
(the bridge length) is a big number.  For the purposes of this study, con-
sider each additional foot of width greater than 12-feet will cost at least 
another quarter million dollars. 
 
The 12-foot open width is common for long pedestrian bridges, as it al-
lows two way traffic comfortably, plus it allow a cyclist to pass two pedes-
trians walking side by side, etc.  In high traffic times, particularly with high 
pedestrian traffic, it may seem “congested” to high speed cyclists.  How-
ever, this has a calming effect on bicycle speeds, which is desirable con-
sidering the presence of families and small children, or leashed pets that 
can change direction abruptly. 
 
The presence of overlooks along the bridge can provide a refuge out of 
the flow of traffic for extended enjoyment of the views offered.  It is easi-
est to add these where a substructure is present, so in our case over the 
piers/towers.  The desired truss bridge spans, paired with the short avail-
able bearing length on the piers limits the width of the opening between 
spans to access an overlook off the main bridge deck width.  However, a 
3-foot entry width should be achievable between the ends of the spans.  
This meets minimum clearance for ADA accommodation, but it is likely 
bicyclists will dismount and park along the railing.  Larger rigs such as the 
popular three wheeled recumbents will also take up space on the deck. 
 

 
 

 

 

 

The overlook could enlarge beyond the entry opening between the spans, keeping in mind it is 
supported by the steel column, not the spans.  This enhancement can be designed in detail with 
the final design.  However, also consider that a small lookout perched atop the tower would be a 
unique experience unlike any other, approximately six stories high on three sides. 
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Tower Enhancements 
Another element that can enhance the appearance of the 
bridge and the experience of the trail user includes ex-
tending the towers above the bridge deck in some man-
ner.  This adds focus to the pier locations for the view 
from passing traffic on Highway 100 or from watercraft.  
In addition, the uniformity of the bridge length is seg-
mented with portals that add visual impact from the trail 
perspective.   
 
These features can be further contemplated during the 
design process, but we have modelled a couple con-
cepts to illustrate the idea.  If the tops connect as a small 
canopy, they create a minor shade or shelter at the over-
look locations.  They also create portals along the length 
of the bridge that add interest, and are opportunities to 
enhance the aesthetic theme using light and shadow.  
Many themes are available to the context of this struc-
ture, and can be further explored in the design process. 
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Lighting 
There are at least three opportunities for impactful lighting on 
this structure. 
 
The truss itself is a grand palette to be lit on at least the north 
side (highway side) of the bridge.  This will create the public 
nighttime view of the bridge from Highway 100, similar to how 
the High Trestle Trail Des Moines River Bridge is lit for the view 
from Highway 210. 
 
Deck lighting is a safety enhancement when nighttime use of 
the trail is desired/intended. 
 
Decorative lighting of the entryways and tower canopies can 
greatly enhance the nighttime experience of the trail users. 
 

 

 

 

 

 

 

High Trestle Trail Bridge, Madrid, IA Beaver Creek Pedestrian Bridge Polk County, IA 

Easter Lake Pedestrian Bridge, Des Moines, IA  

Ankeny Gateway Bridge along the High Trestle Trail, Ankeny, IA 
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12. IMPLEMENTATION 
 

  Budgetary Estimates 

 

Major Item Cost Notes 

SUBSTRUCTURES   

Causeways $486,000 Piers 2, 3, 4, and 6 

Cofferdams $902,000 Piers 2-6 

Demolition $190,000 Piers 2-6 and abutment walls 

Pier Repairs $1,040,000 Piers 2-6 

Equipment $1,420,000 For duration of construction 

SPANS   
Pratt Truss Spans $1,836,000 5 x 160’, 2 x 90’, and 1 x 40’ (Includes concrete deck) 

Towers $460,000 Piers 2-5 w/overlooks, Piers 1, 6, & 7 w/o overlooks 

Arches $820,000 Between Piers 1-6 only (5 x 160’ spans) 

ENHANCEMENTS   
Tower Canopies  $128,000 Piers 2-5 

Lighting $860,000  

Interpretive $32,000  

Entry Portals $64,000  

TOTAL CONSTRUCTION $8,238,000  

   

Preliminary Engineering $500,000 Project Management and Design Services (6%+/-) 

Construction Engineering $330,000 Construction Administration and Observation (4%+/-) 

TOTAL PROJECT $9,068,000  

Funding Strategies 
The total project cost for a new signature bridge over the Cedar River is 
far in excess of what’s typically available in the normal trail funding 
streams.  Likely no single funding source will fill this need.  It will take a 
composite fundraising strategy to secure the total needed. 
 
First step is to secure funding for further project development, namely 
getting the detailed design going.   While these efforts are underway, 
more detailed information is generated toward the cost requirements of 
the project and there is time to pursue funding opportunities through reg-
ular funding streams, foundations, private and corporate fundraising, 
and potentially support at the State and Federal level.  With design and 
permitting completed, the project can approach the “shovel ready” credi-
bility many funding sources value. 
 

It is sometimes helpful to consider the potential gradation of funding that 
might be required.  Most funding streams carry a local match require-
ment.  State funds, for example might require a 70/30 State funds to lo-
cal match.  Federal funds typically require an 80/20 Federal funds to lo-
cal match.  State funds can be included as local match.  When fundrais-
ing for a large need consider the match requirements not as an accumu-
lating burden, but as a potential funding magnification of local fundrais-
ing efforts.  Sample funding scenario: 

Local Fundraising $668,000  

State RT Program $700,000 Matched by 1 

City REAP (Iowa DNR) $300,000 No match required 

Federal RTP $400,000 Matched by 1, 2, 3 

CDBG/TAP $1,200,000 Matched by 1, 2, 3 

Congress Directed Funds $5,000,000 Matched by 1, 2, 3 

Total $9,068,000  

1 

2 

3 

5 

6 

7 

 

4 Com. Attraction & Tourism $800,000 Prefers “last money in” 
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