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By Joe Nasvik

F
or the past couple of years, 
several concrete associations 
have marketed pervious con-
crete as a sustainable product 

with many benefits. Although it has 
existed in the southeastern part of the 
country since the 1980s, it is consid-
ered a new innovation in most other 
parts of the U.S. But as is the case 
with products tried by contractors for 
the first time, there have been prob-
lems and job failures.

Pervious concrete is very different 
than other types of concrete because 
of its mix design, placement proce-
dures, and curing requirements. Slab 

replacements can result when best 
practices aren’t followed.

In 2009 a pervious concrete residen-
tial street project for the city of Shor-
eview, Minn.—a suburban area north 
of St. Paul, received national attention 
because it was the largest public street 
project in the country. But this project 
also deserves a closer look because of 
the thoughtful and innovative foren-
sic research conducted by the parties 
involved before the job even began.

Getting the owner committed

This is the second pervious concrete 
project for the city of Shoreview, the 

first being an alley installed in 2007. 
Tom Wesolowski, the city’s assistant 
engineer, says there were a few prob-
lems with the work, such as minor 
spalling and cracking, but it helped 
the city’s engineering staff to have 
realistic expectations. 

When it became clear the asphalt 
streets, lacking both curbs and storm 
sewers, in an older residential part of 
town needed replacing, the engineering 
department considered several options. 
The project area, adjacent to Lake 
Owasso, is considered an environmen-
tally sensitive area. Options that would 
increase the level of contaminants and 

Designing Pervious
USING PERVIOUS CONCRETE, A SHOREVIEW, MINN.-BASED PROJECT 
PAVES ITS RESIDENDIAL STREETS.

The large, white square stretch of pervious concrete pavement alongside Lake Owasso in Shoreview, Minn., was installed 

in 2009. At 79,800 sq. ft. and 7 in. thick, it’s the largest pervious public street in the U.S. PHOTO: WILLIAM RANDLE
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silt in the lake couldn’t be considered. 
The region’s sandy soil, which afforded 
good drainage, was ideal for pervious 
pavement, and a factor that led to the 
city’s decision to specify pervious for 
the project. 

Although the pervious concrete 
option would be more expensive than 
options that included storm drainage, 
Wesolowski says the cost wasn’t consid-
ered significant when compared to the 
total value of the project. Ready-mix 
producer Cemstone, Mendota Heights, 
Minn., was contacted to discuss mix 
designs for the concrete.

Building a solid specification

Some pervious pavements fail 
as the result of insufficient sub-
soil drainage, especially in freeze/
thaw climates. Saturating pervious 
concrete must be avoided or frost-
wedging can result, breaking the 
cement bonds holding the aggregate 
together. The Shoreview application 
required 1 to 3 feet of soil excava-

tion, depending on land elevations. 
Parts of the project were sloped so 
low, areas would collect more water 
and needed deeper stone contain-
ments to prevent water from pond-
ing in the pervious concrete.

Wesolowski says the selection of 
aggregate in the subbase is impor-
tant; it must be open graded and able 
to support the weight of ready-mix 
trucks without rutting during concrete 
placement. As a result, crushed angu-
lar 11∕2-inch top-sized rock was placed 
on top of soil-separation fabric.

Recognizing the importance of 
good curing, the city also specified 
a seven-day wet-curing period using 
wet curing blankets.

Designing the mix

After gathering information about 
job failures from around the country, 
Kevin MacDonald, vice president of 
engineering services for Cemstone, 
designed the pervious concrete mix. By 
understanding the nature of pervious 

concrete job failures, he was able to 
avoid others mistakes. 

Some failures were the direct result 
of poor curing, or no curing at all. 
“Curing is important. You have to 
remember that the surface area of pervi-
ous is huge—everywhere inside the slab 
as well as on the top,” MacDonald says. 
“In addition, cement paste layers are 
very thin so they are very susceptible to 
moisture loss.” 

Two ready-mix trucks backed up side by side in front of the roller screed to 

place concrete in the 21-ft.-wide street. Concrete flowed freely down the chutes 

and new trucks arrived every 25 minutes. PHOTO: JOE NASVIK

Sawed control joints were installed 

after the curing operation concluded. 

PHOTO: JOE NASVIK
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the mix design so overcompaction 
isn’t a risk. “You can’t reduce void 
spaces beyond what large aggregate 
sizes permit,” says MacDonald.

Innovating practices on the jobsite

Cliff Swenson, project manager 
and estimator for North Country 
Concrete, Ramsey, Minn., says his 
company has five years of pervious 
concrete installation experience. In 

terms of placement, they think prob-
lems mostly relate to how well the 
fresh concrete is compacted and how 
fast curing operations proceed. To 
address this, North Country Concrete 
purchased a ride-on roller screed 
that spanned the entire 21-foot-wide 
street, rolling on the curb and gut-
ters that were constructed several 
days earlier. Two rollers guided the 
machine and screeded the concrete, 

while the third roller in the machine’s 
rear could be adjusted up or down 
to compact the concrete a 1∕2 inch as 
the machine passed by—enough to 
provide the inter-aggregate connec-
tions needed. 

To solve the curing problem, North 
Country Concrete fabricated a mov-
ing platform with a water dip-tank to 
follow immediately behind the screed 
to perform the wet-curing operation. 
Workers pulled the curing membrane 
off a role, passed it through the dip-
tank full of water, and placed the wet 
material on the pavement. Swenson 
says when the curing membrane was 
removed, the pavement was still wet 
after seven days.

Working with a 12-person crew, 
North Country placed as much as 200 
cubic yards of concrete per day. Two 
ready-mix trucks arrived every 20 to 
25 minutes, backing into position side 
by side to place concrete along the 
22-foot width of the street. The crews 
found the material flowed down the 
shoots without assistance. Despite the 
additional admixtures and enhanced 

The contractor fabricated an efficient 

moving platform to place a wet-curing 

membrane over the freshly placed 

pavement. PHOTOS: JOE NASVIK




