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Problem:   
 

Problem Statement from Grant Application:  The traditional method of adjusting the 
elevation of a manhole casting by the use of concrete adjusting rings has historically 
been prone to many problems.  Concrete rings crack and deteriorate, along with the 
mortar used to install them.  The casting subsequently settles, causing the road surface 
to become un-level.  The deteriorated rings also allow storm water (infiltrating 
groundwater) to enter sanitary sewer manholes, increasing wastewater treatment costs.  
Concrete adjustment rings are heavy, leading to employee jobsite injuries. 
 
Eden Prairie is a suburban metropolitan community of 62,000 people which grew from a 
small farming village of 7,000 people in the early 1970s.  During the 1980s and 1990s, 
growth was so rapid that the city’s engineering staff found it very difficult to keep up with 
inspecting all the development projects under way.  Street structures often received little 
staff attention relative to other major building construction projects, and the unintended 
consequence was manholes and catch-basins that looked good, but had inferior 
construction beneath the mortar.   
 
Modern construction methods used for the emplacement of manholes and storm-water 
catch basins involve the installation of a pre-cast concrete structure (base-structure) 
emplaced at the bottom of the excavation.  The top of this structure is normally several 
inches to as much as several feet below the final road elevation, and traditionally, 



precast concrete rings are stacked on top of the base-structure to bring the top of the 
man-way up to final grade. This stack of rings is referred to as the “chimney.”  Concrete 
rings are manufactured in 2-inch, 4-inch, 6-inch, 1-foot, and 2-foot thicknesses, enabling 
grade adjustments with the least number of ring combinations.  However contractors 
often do not have the larger rings on hand on any given day, and will use several 
thinner rings instead.  The thinner rings are lighter and easier to handle, however the 
great number of joints resulting from the use of several smaller layers provides more 
pathways for water intrusion and produces a weaker structure. It was very common for 
contractors to adjust the pitch of these concrete manhole rings by inserting wooden lath 
strips on one side of the stack of rings to achieve a sloped final grade of the casting 
level with the designed elevation of the road surface.  The thin strips of lath would be 
inserted between the rings on one side to create a sloped top grade.  If the road grade 
called for more slope, it was not uncommon to stack several pieces of lath on top of 
each other between the concrete rings.  It was also quite common to insert these 
wooden spacers evenly around the rings at several layers to either eliminate the need 
for one-more concrete ring, or to make smaller adjustments in height which were less 
than the thickness of another ring.  The resulting gaps between the rings would be filled 
with concrete mortar, and the interior of the rings was surfaced with a nice layer of 
mortar, obscuring the lath and creating a nice-looking manhole or catch-basin for the 
inspector to approve.  Unknown to the inspector and concealed behind the mortar 
façade, was porous wood that absorbs ground water, expands and contracts, and 
ultimately decomposes, leaving a void through which water would pour into the structure 
years later.  An example of this problem in the project area is shown in Figure 1.  Eden 
Prairie had thousands of these manholes and catch basins in which the mortar cracked 
from the expansion of the wood, delamination of the mortar began, and the concrete 
rings themselves broke apart due to the shear stresses imparted by the expansion and 
contraction during freeze-thaw cycles of water filled cavities and water-logged wooden 
shims. 
 
For many years, the City of Eden Prairie has invested in staffing a structures 
rehabilitation crew which repairs these problematic manholes and catch basins.  Over 
the years, the crew has evolved repair methods to correct the failing structures most 
effectively, and we’ve learned that completely removing the bad construction is the only 
long-term solution for at least 80% of our failing structures.  Interior treatments such as 
rubberized coatings seem to adhere for a couple of years, but ground water pressure 
from the outside, the continued encroachment of soil into the gaps from rotten wood 
shims or from cracks in the concrete rings, and the decaying concrete itself leads to 
short-term delamination of the lining material resulting in failure.  We are also 
experimenting with polyurethane injections into manholes that present small cracks and 
which appear to still have good structural integrity.  The city’s most effective repair 
method removes the improperly constructed material, rebuilds it using new material with 
adhesive between each course of adjustment rings, and surrounds the new construction 
with geotextile to prevent soil intrusion should any future gaps ever develop in the 
sealant or the rings themselves.   Figures 2 through 4 depict this process.  The 
bituminous roadbed is saw-cut around the manhole in a 8-foot by 8-foot square pattern, 
the pavement and road bed is dug out within the saw-cut perimeter to a depth equal 



with the top of the concrete base structure (doghouse), the casting is lifted off, and the 
old, damaged adjustment rings are completely demolished and removed.  The top 
surface of the concrete base structure is cleaned to ensure a good adhesive bond can 
be made with the first adjustment ring, and the chimney of the manhole is rebuilt using 
new materials.   
 
Eden Prairie’s most recent manhole reconstruction methodology prior to this project 
replaces all but the thickest concrete manhole rings with polyvinyl (hard-plastic) rings.  
For approximately the last 3 years, the lighter, more durable, and more versatile plastic 
rings have almost completely replaced the use of concrete in Eden Prairie’s manhole 
repairs.  Additionally, plastic rings are available which are thicker on one side than the 
other – referred to as a ‘sloped ring’ by the manufacturer.  By using these sloped rings 
in various combinations, an almost infinite ability to accurately adjust the top of the 
manhole to the final slope of the road bed is possible.  Figure 5 shows a stack of rings 
which are marked with a white paint stripe by the construction crew after they have 
‘spun’ the rings to the proper position which creates the appropriate pitch to match the 
slope of the surrounding bituminous road surface.  These rings are very light, can be 
handled and assembled completely by hand without the use of hydraulic lift equipment, 
and many more rings can be carried to the jobsite.  The rings are stacked without 
adhesive on top of the base structure to achieve the necessary elevation to match-up 
with the final road surface.  The cast-iron opening is then set on top of the stack of 
rings, and the pitch is checked using a string-line with the surrounding road surface.  If 
the pitch does not match, the heavy casting is lifted, the light plastic sloped rings are 
turned to change the pitch, the casting is replaced, and the string-line is once again 
used to confirm the alignment.  This process continues until the correct adjustments are 
achieved, at which time a vertical white stripe is marked on the inside edge of the rings 
using spray paint.  The rings are then lifted out, separated, adhesive is applied to each 
surface, and the rings are glued into place in the proper alignment indicated by the 
white stripe (Figures 6 through 11).  This process sounds tedious, but with a little 
experience, the crew can actually eyeball the approximate sloped ring positions fairly 
close, requiring only minor corrections.  The disadvantage of these rings, however, is 
they are hollow-cast, meaning the under-side of each ring is an exposed skeleton 
framework supporting the flat plastic top and sides.  In order to stack such a ring, each 
successive layer must be placed directly vertically on top of the ring beneath it, and 
cannot be off-set.  In fact, each ring is shaped in such a way that it sets into a recess 
cast into the top of the ring below, which serves to prevent the ring from shifting out of 
alignment.  We therefore cannot use these plastic rings at locations where the top 
casting is not directly above the base-structure, unless solid rings are used to create the 
offset (Figure 12).  
 
This leads us to the final description of the problem before we move on to the solution 
provided by this grant project.  In just about any street construction project, it is 
inevitable that some of the storm-water catch basins and manholes do not line-up 
perfectly vertical with the curb-line.  One reason for this is that utilities are emplaced 
prior to the construction of the road, and slight modifications or changes in the road 
alignment or the position of the curb relative to the edge of the structure beneath often 



happens.  Additionally, catch basins are not straddled across their mid-section by the 
curb-line, but rather the catch basin’s outside edge is often more closely in line with the 
curb.  The cast-iron street drains within the curb are aligned vertically above the edge of 
the pre-cast concrete catch basin below.  However the opening in the precast base 
structure is in the middle of the top of the structure – not off to one side, so the drain in 
the street is almost never directly above the opening in the base structure (Figure 13).  
This necessitates the staggered placement of adjustment rings to line-up the casting 
which contains the curb-side street drain with the center opening of the base structure 
below.  The plastic rings mentioned in the paragraph above cannot be staggered (or off-
set), which therefore rules them out for this application.  We have always had to use the 
old-style concrete rings in these applications until we became aware of the expanded 
polypropylene (foam) rings evaluated in this project. 
 
Solution:  
 

Eden Prairie learned of a new product from one of its suppliers which appeared to 
address the need for a lighter, more durable material than concrete to use in situations 
where structures were offset from the street opening as described in the last paragraph 
above in the Problem Statement. 
 
According to our supplier, these new foam plastic manhole rings  were still light and 
durable, but since they were one solid piece of expanded polypropylene rather than a 
hollow-cast piece of hard plastic, they could directly replace the concrete rings in 
applications where staggering (or offsetting) each ring was necessary to achieve an 
alignment that was something other than vertical.  The cost of each ring, however, 
depending on the thickness, was between 2 and 5 times as expensive as the concrete 
rings, a factor which gave us concern for the number of structures we need to repair 
each year. 
 
Upon becoming aware of the OPERA grant in late summer of 2013, our original project 
lead, Isaac Raser, suggested we design a test-program for these rings which could 
have funding support from the grant. Our original concept of emplacement of these 
rings called for a study that would place these foam rings in both high-traffic, heavy load 
commercial areas and light-traffic, light-load residential streets to evaluate performance 
in a variety of conditions.  That concept was presented as our methodology when the 
grant application was submitted and subsequently approved.  However the extended, 
extreme cold and high snow-fall winter of 2013 pushed our construction season further 
and further back, and with the necessary utility maintenance resulting from the 
challenging winter, we had to accomplish the project in less than 30 days.  We therefore 
with concurrence from James Grothaus, focused efforts on  
 
evaluating the installation of these rings in Eden Prairie’s town-center area in which 
manholes and catch basins had to be repaired in advance of the city’s seal-coat 
planned for that area.  We also reasoned that these rings need to be evaluated on their 
performance over the years in areas which receive the greatest amount of traffic abuse.   
 



The emplacement of the first of the foam rings began on May 20, 2014.  It became 
immediately apparent to the construction crew that these rings were a dream to work 
with, compared to the concrete products employed for years.  Furthermore, the ease at 
which these light rings could be manipulated when stacked above a base-structure 
meant that less effort and significantly less time was required to position the assembly 
and make changes to match the grade line.  Sloped foam rings were available in one 
thickness to make pitch adjustments, however whenever possible, we used the hard 
plastic sloped rings to save cost.  Likewise, whenever a strictly vertical placement of the 
adjustment rings was acceptable, we learned after a few structures were repaired that it 
works very well to use the less expensive hard plastic rings to perform as much of the 
adjustment as possible in combination with the foam rings.  As repairs progressed and 
our crew became more familiar with the foam and plastic rings used together, the 
minimum number of solid foam rings were used directly on top of the base-structure and 
staggered to achieve the necessary off-set, and the final grade adjustment was done 
using the cheaper hard plastic rings (Figure 12).     
 
 
Procedure: 
 

The same demolition and construction procedures learned by our crews in performing 
past structure repairs was utilized for this project, however minor changes in procedure 
evolved with the use of the foam rings that I will outline in this section.  The project area 
consisted of both sides of a four-lane street in one of the city’s most heavily travelled 
areas.  Prairie Center Drive basically curves around the southwest, south, east, and 
northeast portion of Eden Prairie’s mall (See Accompanying Map).  This street not only 
handles at least 60% of the traffic going into and out-of of the mall and all of the traffic 
for businesses along the opposite side of the street, it also serves as a major 
thoroughfare between I-494 and the downtown area of Eden Prairie in the vicinity of 
Flying Cloud Drive.    
 
This project area was identified late in the city’s planning cycle by taking advantage of 
low bid prices obtained in the early spring of 2014 to expand into other street 
rehabilitation areas that were scheduled for 2016.  The city’s operational planning cycle 
calls for the thorough inspection and repair of all utility infrastructure in the forthcoming 
year’s street overlay and sealcoat areas to avoid tearing up the street for utility repairs 
in the years immediately following the overlay or sealcoat.  By adding Prairie Center 
Drive to the street repair project list, a plan was put in place to inspect all the manholes 
and storm-water catch basins prior to construction season, identify and procure all 
necessary materials, and rapidly perform the repairs as soon as spring weather 
permitted and post-winter maintenance activities were completed. 
 
The inspection process identified 34 of the 97 catch basins in the project area in need of 
major repair (See Accompanying Map).  The structures are located on both sides of the 
street and along both sides of the median separating the two directions of traffic.  The 
project lead determined the best course of action was to first block one lane of traffic at 
a time to perform all the repairs at the outside curb.  Repairs were made beginning May 
20, 2014 to the five catch basins along the outside lane of Prairie Center Drive going in 



a counter clockwise direction. The crew blocked traffic in the outside east and 
northbound lane to perform the repairs, and progress was sufficiently rapid that the crew 
was able to also complete the first catch basin on the other side of the street for a total 
of six for that day.  This was a rather positive experience for us, as repairing three or at 
best four structures in one day using concrete rings is considered a very good day.   
 
The team subsequently blocked the southbound/westbound outside lane of Prairie 
Center Drive and began working on the catch basins along the outside curb in a 
counterclockwise direction from North to South/Southwest.  These 14 outside lane 
structures were completed in three days at a rapid pace. 
 
The remaining catch basins needing repair in the project area, which were along both 
inside lanes of Prairie Center Drive, were completed by June 3, 2014, and all-but-three 
were completed by May 29, 2014.   
 
During this process the city crew learned that concrete grout was completely eliminated 
from the repair, as no concrete rings were used.  The amount of adhesive used for the 
hard plastic rings was slightly increased in the use of foam rings, because more glued 
surface area was available to bond.  Another procedural lesson learned included the 
cost saving idea mentioned earlier in the report to use the lower-cost hard plastic rings 
to build vertically upward as much as possible after the foam rings were used to achieve 
the required offset.  Had all foam rings been used throughout, the project cost could 
have easily doubled. 
 
 
Results:    (Include what worked well and what didn’t.  Include any recommendations, changes 
or modifications you feel would improve the project.  Discuss the results of the testing or 
evaluation; what methods were used to evaluate the project; estimates of possible or actual cost 
savings, reduction in materials, equipment or labor because of the use of this project.) 
 

Great care was always required in the handling of precast concrete manhole rings, 
because the slightest impact or shear-force accidentally imparted on the ring would 
often crack it.  The crack would then provide a pathway for water intrusion which 
ultimately led to oxidation of the interior rebar, spalling, and eventual failure of the ring.  
Our city crews took extreme care to safeguard the concrete rings during installation, 
because they would be faced with repairing the structure in the future if it were 
damaged in construction.  However contractors hired to perform the same installation 
work never treated the concrete rings as carefully, due to the extra time required to 
handle the rings in such a manner.  This project showed us that regardless of who 
performs the work of restoring the structures, foam manhole adjustment rings could be 
tossed around without the slightest evidence of damage, and the speed of construction 
could therefore be significantly improved. 
 
Because the foam manhole rings were not hollow-cast as the hard plastic rings are, the 
adhesive used to bond one ring to another could be applied more liberally and quickly 
across the flat surface of the ring, and the face-to-face bonding area created a much 
stronger seal with less opportunity for failure in the future.  This is a significant 



advantage in using the foam rings.  Additionally, the completely flat top and bottom 
surfaces of each foam ring allowed the rings to be stacked in a rather extreme offset, as 
there was still plenty of bonding surface to which the adhesive could be applied.  Figure 
12 shows the rings stacked at an offset of approximately 33% of the ring width.  Offsets 
of 50% can be achieved with this product.  Concrete rings would not have sufficient 
shear strength to be overlapped this far without fear of future breaking. 
 
Time spent on each structure repair was reduced from about 2 hours to 1 hour 10 
minutes.  The equivalent man-hour cost savings at Eden Prairie’s labor rate was 
approximately $65 per manhole (excluding benefits).   
 
Actual cost of materials for each structure repair varied, depending on the depth of the 
base-structure, but material cost increases due to use of the foam rings instead of 
concrete rings can be estimated at approximately 280% greater, or roughly $275 per 
structure, but again, each catch basin is different. 
 
The city will annually inspect the repaired structures included in this project to determine 
how normal Minnesota environmental conditions impact the lifecycle of structures 
rehabilitated using foam rings. 
 
Implementation: 
 

Status:  Construction completed.  Performance evaluation is ongoing. 
 

Total Duration of Project:  Thirteen Calendar Days (Of Construction Activity) 
 

Project End Date:  June 3, 2014 
 

Approximate Cost of Entire Project:  Excluding City Labor Costs -  $16,545 
 

Total OPERA Funds used for project:  $9,850 
 
Figures and Attachments:  Thirteen photos are attached as figures on the following 

pages.  A separate 3 MB map file is provided separately to show the project area and 
structures that were repaired. 
 
Send and Email a completed report with pictures to: Mindy Carlson, CTS - 200 TSB, 511 
Washington Ave. SE, Mpls. MN 55455, email carlson@umn.edu.  For questions about this 

report please contact Mindy Carlson at 612-625-1813. 
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