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EXECUTIVE SUMMARY

In a partnership agreement with Minnesota Department of Transportation (Mn/DOT) the Aggregate Ready
Mix Association of Minnesota (ARM) constructed a Pervious Concrete sidewalk at the MnRoad facility.
In this cooperation, Mn/DOT provided the location, equipment and expertise to instrument and monitors
the performance of the sidewalk. ARM provided the materials needed to construct approximately 1200
square feet of sidewalk. Construction of the pervious concrete sidewalk took place on September 13 & 18,
2006. This sidewalk was constructed with three different types of pervious concretes, a colored pervious
concrete (gray) mix with 3/8” minus granite aggregate (mix #1), a pervious concrete mix with 3/8” minus
gravel aggregate and 5% sand (mix #2) and a pervious concrete mix with Kraemer limestone aggregate,
polypropylene fibers and 5% sand (Mix #3). This last mix has been placed successfully in Iowa with mix
design specifications supplied by Iowa State University.

This project will help fulfill and answer the following objectives:

¢ Demonstrate use of different Minnesota available aggregates in pervious concrete mixes

¢ Demonstrate use of an lowa pervious mix using sand and fibers as part of the aggregate
fraction

e Will wet hard, wet freeze prevent water from draining through the pervious concrete?

e Will freeze thaw cycles result in pavement deterioration or frost heaving?

e Will winter sanding operations be needed? If needed, will sanding prevent pervious
concrete from draining? Mn/DOT will monitor sanding and salting applications.

e (an a pervious concrete section handle normal sidewalk traffic and maintenance?

¢ Evaluation of several potential quality control measures for pervious concrete including
density, permeability, and compressive and flexural strength.

This study is expected to produce results after the first 2 winters after placement. No sensors were
installed in this sidewalk pavement, but the pervious parking lot contains instrumentation that was installed
in 2005. MnROAD and ARM personnel will do monitoring using visual observations on a periodic basis.



1 MNROAD FACILITY

The Minnesota Department of Transportation (Mn/DOT) constructed the Minnesota Road
Research Project (MnROAD) between 1990 and 1994. MnROAD is located along Interstate 94
forty miles northwest of Minneapolis/St.Paul and is an extensive pavement research facility
consisting of two separate roadway segments containing 51 distinct test cells.

This facility is open for public to visit, please call ahead for visits.

Each MnROAD test cell is approximately 500 feet long. Subgrade, aggregate base, and surface
materials, as well as, roadbed structure and drainage methods vary from cell to cell. All data
presented herein, as well as historical sampling, testing, and construction information, can be
found in the MnROAD database and in various publications. Layout and designs used for the
Mainline and Low Volume Road are shown in appendix B.

Additional information on MnROAD:
http://mnroad.dot.state.mn.us/research/mnresearch.asp.

2004 MnROAD pervious parking lot construction:
http://www.mrr.dot.state.mn.us/research/construction/2005pervious.asp

Figure 1 - MnROAD Mainline and Low Volume Road
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1.1 Low Volume Road

Parallel and adjacent to Interstate 94 and the Mainline is the Low Volume Road (LVR). The
LVR is a 2-lane, 2%2-mile closed loop that contains 20 test cells. Traffic on the LVR is restricted
to a MnROAD operated vehicle, which is an 18-wheel, 5-axle, tractor/trailer with two different
loading configurations. The "heavy" load configuration results in a gross vehicle weight of 102
kips (102K configuration). The “legal” load configuration has a gross vehicle weight of 80 kips
(80K configuration). On Wednesdays, the tractor/trailer operates in the 102K configuration and
travels in the outside lane of the LVR loop. The tractor/trailer travels on the inside lane of the
LVR loop in the 80K configuration on all other weekdays. This results in a similar number of
ESALs being delivered to both lanes. ESALs on the LVR are determined by the number of laps
(80 per day on average) for each day and are entered into the MnROAD database.

1.2 MnROAD Mainline

The mainline consists of a 3.5-mile 2-lane interstate roadway carrying “live” traffic. Cell
design/layout can be found in Appendix-B. The Mainline consists of both 5-year and 10-year
pavement designs. The 5-year cells were completed in 1992 and the 10-year cells were completed
in 1993. Originally, a total of 23 cells were constructed consisting of 14 HMA cells and 9
Portland Cement Concrete (PCC) test cells.



Traffic on the mainline comes from the traveling public on westbound I-94. Typically the
mainline traffic is switched to the old I-94 westbound lanes once a month for three days to allow
MnROAD researchers to safely collect data. The mainline ESALSs are determined from an IRD
hydraulic load scale was installed in 1989 and a Kistler quartz sensor installed in 2000. Currently
the mainline has received roughly 5 million flexible Equivalent Single Axle Loads (ESALS) and
7.8 million rigid ESALS as of December 31, 2004.

1.3 MnROAD Instrumentation and Performance Database

Data collection at MnROAD is accomplished with a variety of methods to help describe the
layers, the pavement response to loads and the environment, and actual pavement performance.
Layer data is collected from a number of different types of sensors located throughout the
pavement surface and sub-layers, which initially numbered 4,572. Since then we have added to
this total with additional installations and sensors types. Data flows from these sensors to several
roadside cabinets, which are connected by a fiber optic network that is feed into the MnROAD
database for storage and analysis. Data can be requested from the MnROAD database for each
sensor along with the performance data that is collected thought the year. This includes ride,
distress, rutting, faulting, friction, forensic trenches, material laboratory testing and the sensors
measure variables such as temperature, moisture, strain, deflection, and frost depth in the
pavement along with so much more.



2. USE OF PERVIOUS CONCRETE IN MINNESOTA

The reduction of pervious surfaces has been an issue of concern with the construction of bound
pavement surfacing. Some cities in the Metro area have been forced to improvise methods of
minimizing storm water intrusion from developments that are in proximity to wetlands or some
trout streams. Run-off from impervious surfaces has been known to distort the thermal balance of
streams when extreme temperature precede heavy rains and cause higher peak flow with less time
duration with each rain event. In solving this problem some communities have made various
attempts to encourage some infilitration by constructing pervious concrete on porous bases.
While the understanding of the performance of pervious concrete in Northern climates is still
limited, Mn/DOT is collaborating with the Aggregate and Ready Mix Association of Minnesota
to provide leasdership in this technology. This partnership resulted in the initial construction of a
pervious concrete driveway pavement in a parking lot in 2005 and a pedestrian walkway in 2006.
These reports are located on the MnROAD web page http://www.mrr.dot.state.mn.us/ .

In addition to this research, several municipal agencies have focused their attention towards the
use of pervious concrete. The city of Minneapolis constructed a pervious concrete pavement on
Lake Street and 11™ Avenue in 2006. This was their third attempt and was deemed as successful.
The pavement was built on a sand subgrade in proximity of a wetland where the watershed
district that had recently developed an implementation plan to reduce run-off. The city of
Woodbury has also constructed a pervious pavement and a developer in the city of Baxter has
inquired about the possiblity of undertaking this venture in the Baxter/Brainerd area.

This current initiative is a strategy for study of the performance of pervious concrete in sidewalks.
By adequately evaluating pervious concrete in this climate, the study will also provide long term
performance monitoring of the effectiveness of the pervious concrete under standard measurable
traffic loads, environmental effects, and deicing operations.

The following is a summary of the existing pervious concrete projects in Minnesota, compiled by
Jason Kruger, NCCC on July 20, 2007.

City of Minneapolis - 10™ Ave

Location | Approximately 2 miles south/southeast of downtown Minneapolis - 100 feet south of Lake
Street and 10" Ave.

Details October 2006

Poured by City of Minneapolis maintenance crews (I believe this was their first time pouring
pervious concrete on their own) in the street cul-de-sac (adjacent to bank drive-through)

Cured with poly sheeting but no thermal protection (ambient air temp at time of construction
was high 30’s, nighttime temps dropped to mid-high 20’s for several days after pour)

City of Minneapolis - Edgewater Park

Location | Marshall St NE, just south of intersection with NE Lowry Ave, Edgewater Park is on the east
shore of the Mississippi River, about 2 miles north of downtown Minneapolis

Details Summer 2006

Pervious concrete walking trail with stained blue-colored ‘“Minnesota River” graphic down the
middle of the sidewalk

Part of an eco-friendly park design




City of Minneapolis - Antoinette Ave

Location

1 block’s worth of pervious “sidewalk” along edge of Antoinette Ave, beginning at intersection
of S. Vincent Ave — just north of Cedar Lake, and about 1%2 to 2 miles straight west of
downtown — take 1-394 from downtown to Penn Ave exit.

Details

July 2005

Used larger course aggregate (first time for RM producer and City of Minneapolis)

Receives substantial run-off from adjacent Antoinette Ave

Minnesota Department of Transportation - MnROAD “Parking Lot”

Location

Albertville, MN — 30 minute drive NW from downtown Minneapolis

Details

Summer/fall 2005

Pervious drive/parking area for semi-trailer tractor test rig in front of maintenance building
(200 yards east/southeast of admin building)

3 different mixes — Test mix designs that were improved with the 2006 sidewalk construction

K. Johnson Construction office - Sauk Rapids, Minnesota

Location

Roughly 5 miles north of St. Cloud, MN on Hwy 10

Details

Summer 2006

Pervious concrete parking area

Four parking stalls, each poured separately with different integral colors (to demonstrate
architectural possibilities)

Hovland Construction — Hermantown, MN

Location

Near Duluth, MN

Details

July 2007

Pervious sidewalk section poured for demonstration purposes




3 MNROAD EXISTING SIDEWALK CONDITION

This existing sidewalk was placed at the time of the MnROAD building construction in 1993. It
consisted of four inches of typical sidewalk concrete and was in excellent condition with no
visible cracking. The existing sidewalk was removed from the westerly edge of the steps to the
east for placement of the Pervious Concrete. All sidewalks to the west will remain in place.

Figure 2 - Picture of the existing sidewalks front of building (looking east)

The existing sidewalk concrete panels were removed by Doug Lindenfelser (MnROAD staff).
The panels were kept for future use by MnROAD personnel around instrumentation cabinets
expected for new test cells planned for 2007-2008.

The existing soils were identified as a A-6 clay soil similar to the subgrade soil predominates in
the local area.



4 PARTNERS AND DONATIONS

These sidewalks were constructed with a number of participating partners who donated both time
and materials towards the construction and testing for this pervious concrete sidewalk.

Table-1 contains the participating partners that coordinated this effort along with the materials
and/or labor that they donated to conduct this research.

Table 1 — Participating Partner Donations

COMPANY MATERIALS and/or LABOR DONATED

Minnesota Department of Transportation

. . Location for pervious concrete driveway, Labor and equipment
Office of materials p y quip

for removals and trucking of clean concrete stone, fabric, drainage

1400 Gervais Ave. ‘oo

Maplewood, MN 55109 PP

Aggregate Ready Mix Association of MN

12300 Dupont Ave Labor and coordination, forms, fabric and equipment rental

Burnsville, Minnesota

Aggregate Industries
North Central Region
2915 Water Road
Eagan, MN

Provided both Mix #1 and Mix #3. Mix #1 was Colored Pervious
Concrete using 3/8” Minus Granite Aggregate. Mix #3 was
placed using 3/8” minus Limestone with fibers and sand.

AME Red-E-Mix, Inc.
P.O. Box 307 Provided the Mix #2 using 3/8” minus gravel aggregate.
Elk River, MN 5330

Bauerly Companies
4787 Shadow Wood Drive NE % * clean concrete stone approximately 16 cubic yards
Sauk Rapids, MN 56379

Edward Kraemer & Sons, Inc.

1020 West Cliff Road Provided the limestone aggregate to Aggregate Industries for Mix

Burnsville, MN 5337 #3.

Holcim (US) Inc.

Joseph Clendenen, Technical Service

Engineer Provided labor, equipment, and time for laboratory evaluation of
300 Prairie Center Drive pervious concrete and project documentation.

Suite 110

Eden Prairie, MN 55344

Bunyan Screeds Provided the placement screeds for the September 13" pervious
Dave Mitchell concrete placement.

Lura Enterprises, Inc.

1016 5™ Ave NE #, Unit 1 Provided the placement screeds for the September 18" pervious
West Fargo, ND 58078 concrete placement.

Dennis Lura

KJohnson Construction, Inc.

6870 Highway 10 NW Provided the labor and concrete placement expertise to the project
Saulk Rapids, MN 56379 during both pours.

Kevin Johnson

Kruger Consulting

Provided labor for form placement and concrete placement.
Jason Kruger




S PERVIOUS CONCRETE SIDEWALK CONSTRUCTION

The construction and testing for this pervious concrete sidewalk at Mn/ROAD that took place
starting on September 5 and was completed on September 18, 2006. Figure 5 shows the cross

section and layout of the pervious concrete sidewalk installed at MnROAD.

Figure 3 - MnROAD sidewalk cross section and plan view
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Materials quantities used during this sidewalk construction at MnROAD are shown in Table 4
below. Note the table shows the material needs for both the sidewalk near the MnROAD office
and for materials for the sidewalk installed in the MnROAD field access.

Table 4 — Actual Field Dimensions and Materials Used

Mix #1 — Granite Aggregate (colored)

Installation Length | Width | Depth | Cubic Yards | Square
Location (feet) (feet) (inch) | (5% overrun) Feet
MnROAD Sidewalk 56 5 4 3.59 280
Field Access Road 8 3.5 5.5 0.41 28
Totals 4.00 280
Mix # 2 - 3/8" Minus River Gravel Aggregate
Installation Length | Width | Depth | Cubic Yards | Square
Location (feet) (feet) (inch) | (5% overrun) Feet
MnROAD Sidewalk 9.5 9.8 4 1.20
21 8 4 2.15 261
Field Access Road 7 3.5 5.5 0.65 25
Totals 4.00 286
Mix # 3 - Iowa Mix Design using Limestone with 5% Sand
Installation Length | Width | Depth | Cubic Yards | Square
Location (feet) (feet) (inch) | (5% overrun) Feet
MnROAD Sidewalk 26 8 4 2.67 208
Field Access Road 0 0 0 0 0
Totals 2.67 208
Base Materials - Washed Concrete Stone 3/4' Minus - CA 50
Installation Length | Width | Depth
Location (feet) (feet) (inch) | Cubic Yards Tons
MnROAD Sidewalk 48 5 0.5 4.89 7.26
10 11 0.5 2.24 3.33
8 5 0.5 0.81 1.21
15 8 0.5 2.44 3.63
32 8 0.5 5.21 7.74
Totals 15.60 23.17

Pavement Thickness Design

The sidewalk was determined to be 4” thick in order to match existing sidewalk forms and
placement techniques. The attempt is being made to determine if normal equipment and sidewalk
practices will be able to place pervious concrete sidewalks. The base layer was chosen at 6 ”
following routine sidewalk construction practices using Class 5 base material. No attempt was
made to determine the hydraulic storage capacity of this base layer. Instead it was decided to
provide an open-air outlet for water down the existing fore slope of the MnROAD driveway.



Pervious Concrete Mixture Design Proportions

Mix #1 — Granite Aggregate (colored)

Rogers Plant
Job Finish
Materials Company Date CY Arrival Pour W/C
3/8” Minus Granite Aggregate 9/13/07 4 10:45am | 11:30am | 0.27
Aggregate Industries
Prism Color Gray
Oven
Dry SSD
Per Per CY Actual | Water
Ingredient Source CY CY Target Target (Ibs) (Ibs)
3/8” Minus Granite Pit #173006 2505 2515 2555 10220 10300
Aggregate M. St. C.
Lafarge Type [ Cement | LAFDAIA 455 455 1820 1830
Coal Creek Ash COCUNND 195 195 780 760
Water 202 202 162 564 548 708
AIR Mix 250 (0z/CY) EUAM250 4 5 14 15
COLP2 Prism Color Gray (2%)
Mix # 2 - 3/8'" Minus River Gravel Aggregate
Elk River Plant
General Resource Technology
Job Finish
Materials Company Date CY Arrival Pour W/C
12” Minus River AME Red-E- | 9/18/07 4 10:20 am | 11:30 am 0.27
Gravel with 5% Sand Mix Inc.
Oven
Dry SSD
Per Per CY Actual | Water
Ingredient Source CY CY Target Target (Ibs) (Ibs)
Plaisted 12" Gravel Pit #17049 2988 3030 3060 12240 12269
Barton Sand Pit # 71002 169 170 177 468 466
Holcim Cement LIMLPE 570 570 2280 2278
Lima Peru
Water 154 117 468 468 614
GRT Admixture GRTPOLYVR 8 32 32
Polychem VR
GRT Admixture GRTKB1000 17.1 17 68 69
PolyChem KB1000 0z./CY




Mix # 3 - Iowa Mix Design using Limestone with 5% Sand

Rogers Plant
Job Finish
Materials Company Date CY Arrival | Pour W/C
3/8” minus Aggregate Industries | 9/18/0 35 11:30a 12:10 0.22
Kraemer Limestone 7 m am
Oven
Dry SSD
Per Per CY Actual | Water
Ingredient Source CY CY Target | Target | (lbs) (Ibs)
3/8 Kraemer Pit #119106 2380 2413 2440 8540 8520
Limestone
Lafarge LAFDAIA 510 510 1785 1825
Type I Cement
Sand Pit #171041 A.LE.R. 120 121 124 430 420
Coal Creek Ash COCUNND 90 90 315 350
Water 174 145 389 384 487
Fillbrillated Fibers Fibermesh 300 1.5 5.25 5.25
(Ibs/CY)
AIR Mix 250 (0z/CY) EUAM250 4 4 14 15




6 LABORATORY TESTING DATA

The following documents the testing completed on the samples taken during construction. The

following terms are used during the sample preparation of the testing samples.

Unit Weight Descriptions

Jig Prepared in accordance with ASTM C29, Jigging Method in a 0.25 ft3 bucket (pressure
meter bucket) - Filled in 3 layers with 25 1" drops per side per layer

Normal Prepared in accordance with ASTM C172 Rodding Method

Weights

Stipped Cylinders and Beams prepared in the methods described below and the unit weight of
Cylinder/Beam | the specimens were measured directly after stripping.

Compressive/Flexural Strength Specimen Preparation

UC Unconsolidated - Specimens were placed in mold carefully and not consolidated.

Tap | Tapped - Specimens were placed in molds in 2 lifts, tapping the specimen 15 times sharply
with a rubber mallet for each lift

Rod | Rodded and Tapped - Specimens were placed in molds in 2 lifts, rodded (25 times for cylinders
and 60 times for beams), and tapped 15 times smartly with a rubber mallet for each lift.

Cores

Beam cores were removed from remains of flexural beam specimens for different consolidation methods.

Field cores were cores from 6 diameter cores taken from field placement.

side.

Beams were cored from top to bottom as cast and cut to shape, removing the outer ~0.25 - 0.5" from each

Granite and Gravel field cores were removed from the "field" placement.

Limestone field cores were removed from the sidewalk placement.

Unit Weight (Ibs/cf) Test Results

ucC ucC ucC Tap Tap Tap Rod Rod | Rod
Mix #1 #2 Avg #1 #2 Avg #1 #2 Avg
#1 — 3/8" Granite 111.8 | 111.2 | 111.5 | 1164 | 1203 | 1183 | 123.1 | 124.9 | 124.0
#2 — 3/8" Gravel (5% Sand) 118.7 | 1189 | 118.8 | 123.7 | 121.0 | 122.4 | 129.6 | 130.0 | 129.8
#3 - 3/8" Limestone
(5% Sand with Fibers) 117.7 | 118.3 | 118.0 | 123.5 | 122.7 | 123.1 | 1289 | 130.0 | 129.4

Compressive Strength (psi) Test Results

ucC ucC ucC Tap Tap Tap Rod Rod | Rod
Mix #1 #2 Avg #1 #2 Avg #1 #2 Avg
#1 — 3/8" Granite 1230 1120 | 1175 1820 1950 | 1885 | 2740 | 2470 | 2605
#2 — 3/8" Gravel (5% Sand) 1440 1320 | 1380 | 2110 | 2300 | 2205 | 3230 | 2750 | 2990
#3 - 3/8" Limestone
(5% Sand with Fibers) 1440 1240 | 1340 | 2920 | 2880 | 2900 | 4010 | 4700 | 4355

Flexural Strength (psi) Test Result

ucC ucC ucC Tap Tap Tap Rod Rod | Rod
Mix #1 #2 Avg #1 #2 Avg #1 #2 Avg
#1 — 3/8" Granite 320 375 348 375 410 393 395 435 415
#2 — 3/8" Gravel (5% Sand) 215 250 233 290 265 278 385 370 378
#3 - 3/8" Limestone
(5% Sand with Fibers) 300 305 303 450 440 445 460 455 458




Field Core Thickness (in.)

Mix Field Core #1 | Field Core #2 | Field Core #3 Avg
#1 — 3/8" Granite 6.0 5.5 5.8 5.8
#2 - 3/8" Gravel (5% Sand) 4.5 4.5 5.0 4.7
#3 - 3/8" Limestone
(5% Sand with Fibers) 4.0 4.5 4.5 4.3
3 Core Oven Dry Weight (Ibs/cf) Test Results
ucC ucC ucC ucC Tap | Tap | Tap | Tap | Rod | Rod | Rod | Rod
Mix #1 #2 #3 Avg #1 #2 #3 Avg #1 #2 #3 Avg
#1 - 3/8"
Granite 105.1 | 109.2 | 108.6 | 107.6 | 114.5 | 112.7 | 115.5 | 114.2 | 119.1 | 1194 | 119.5 | 119.4
#2 - 3/8" Gravel
(5% Sand) 1139 | 1164 | 115.8 | 115.3 | 120.1 | 118.7 | 117.8 | 118.9 | 123.4 | 128.5 | 128.5 | 126.8
#3 - 3/8"
Limestone
(5% Sand with
Fibers) 115.7 | 114.8 | 114.0 | 114.8 | 118.6 | 118.5 | 117.2 | 118.1 | 124.7 | 128.6 | 123.6 | 125.6
3” Core Oven Dry Weight (Ibs/cf) Test Results
ucC ucC ucC ucC Tap | Tap | Tap | Tap | Rod | Rod | Rod | Rod
Mix #1 #2 #3 Avg #1 #2 #3 Avg #1 #2 #3 Avg
#1 - 3/8"
Granite 105.1 | 109.2 | 108.6 | 107.6 | 114.5 | 112.7 | 115.5 | 114.2 | 119.1 | 119.4 | 119.5 | 119.4
#2 - 3/8" Gravel
(5% Sand) 113.9 | 1164 | 115.8 | 115.3 | 120.1 | 118.7 | 117.8 | 118.9 | 123.4 | 128.5 | 128.5 | 126.8
#3 - 3/8"
Limestone
(5% Sand with
Fibers) 115.7 | 114.8 | 114.0 | 114.8 | 118.6 | 118.5 | 117.2 | 118.1 | 124.7 | 128.6 | 123.6 | 125.6
3” Core Oven Dry Weight (Ibs/cf) Test Results
Field Core | Field Core | Field Core
Mix #1 #2 #3 Avg
#1 — 3/8" Granite 114.3 113.1 113.8 113.7
#2 - 3/8" Gravel
(5% Sand) 108.4 109.2 107.3 108.3
#3 - 3/8" Limestone
(5% Sand with
Fibers) 120.4 119.3 117.3 119.0
3 Core Saturated Surface Dry (SSD) Weight (Ibs/cf) Test Results
ucC ucC ucC UC | Tap | Tap | Tap | Tap | Rod | Rod | Rod | Rod
Mix #1 #2 #3 Avg #1 #2 #3 Avg #1 #2 #3 Avg
#1 - 3/8"
Granite 111.7 | 116.0 | 115.8 | 114.5 | 120.1 | 118.6 | 121.1 | 119.9 | 125.0 | 125.5 | 125.8 | 125.4
#2 - 3/8" Gravel
(5% Sand) 118.7 | 121.0 | 120.6 | 120.1 | 124.7 | 123.7 | 122.7 | 123.7 | 128.1 | 132.8 | 133.1 | 131.3
#3 - 3/8"
Limestone
(5% Sand with
Fibers) 122.0 | 120.9 | 120.5 | 121.1 | 124.7 | 125.0 | 123.7 | 124.4 | 131.1 | 134.2 | 129.4 | 131.6




3 Core Saturated Surface Dry (SSD) Weight (Ibs/cf) Test Results

Field Core | Field Core | Field Core
Mix #1 #2 #3 Avg
#1 — 3/8" Granite 118.5 117.1 118.2 117.9
#2 - 3/8" Gravel
(5% Sand) 112.3 112.9 110.9 112.0
#3 - 3/8" Limestone
(5% Sand with
Fibers) 125.0 124.0 122.6 123.9
3” Core Void Content (%) Test Results
UC | UC | UC | UC | Tap | Tap | Tap | Tap | Rod | Rod | Rod | Rod
Mix #1 #2 #3 Avg #1 #2 #3 Avg #1 #2 #3 Avg
#1 — 3/8" Granite 359 | 33.0 | 33.1 | 34.0 | 29.2 | 30.0 | 27.1 | 28.8 | 245 | 23.4 | 23.5 | 23.8
#2 - 3/8" Gravel
(5% Sand) 314 | 29.6 | 304 | 30.5 | 27.1 | 28.0 | 29.2 | 28.1 | 245 | 204 | 21.0 | 22.0
#3 - 3/8"
Limestone
(5% Sand with
Fibers) 27.6 | 284 | 302 | 28.7 | 259 | 269 | 27.9 | 269 | 20.8 | 17.2 | 21.4 | 19.8
3” Core Void Content (%) Test Results
Field Core | Field Core | Field Core
Mix #1 #2 #3 Avg
#1 — 3/8" Granite 26.5 27.1 26.9 26.8
#2 - 3/8" Gravel
(5% Sand) 34.0 33.3 34.6 33.9
#3 - 3/8" Limestone
(5% Sand with
Fibers) 22.9 23.8 25.4 24.1
3” Core Permeability (in/hr)Test Results
ucC ucC ucC ucC Tap Tap Tap Tap Rod Rod | Rod | Rod
Mix #1 #2 #3 Avg #1 #2 #3 Avg #1 #2 #3 Avg
#1 - 3/8"
Granite 12359 | 3449 | 623.7 | 734.8 | 4354 | 645.0 | 1444 | 408.3 | 685.6 | 389.7 | 261.2 | 445.5
#2 - 3/8"
Gravel
(5%
Sand) 1628.7 | 1273.1 | 1439.9 | 1447.2 | 1128.9 | 1416.7 | 1109.4 | 1218.4 | 1177.7 | 747.6 | 460.5 | 795.3
#3 - 3/8"
Limestone
(5% Sand
with
Fibers) 377.6 | 967.0 | 681.1 | 675.2 | 211.1 | 715.8 | 767.0 | 564.6 | 260.1 | 43.9 | 221.8 | 175.3

3” Core Permeability (in/hr) Test Results

Field Field Field

Core Core Core
Mix #1 #2 #3 Avg
#1 — 3/8" Granite 862.3 1154.8 | 955.7 990.9
#2 - 3/8" Gravel
(5% Sand) 27754 | 2273.0 | 2831.8 | 2626.7
#3 - 3/8"
Limestone
(5% Sand with
Fibers) 351.0 372.5 796.3 506.6




7 CONSTRUCTION PROCESS

After concrete removal the existing clay soil was removed to allow 6 inches of drainable
aggregate base to be placed and compacted. The clay sub grade was sloped away from the
existing curb and gutter to allow any water passing through the pervious concrete sidewalk to
drain into an outlet pipe placed at the end of the 8-foot wide sidewalk section. This outlet pipe
was a 4” plastic pipe with a wire screen mesh placed over the intake and the outflow was placed
to drain down the existing fore slope of the Mn/ROAD driveway. No artificial heat will be
applied to keep this drain open during the winter months. The slope was set to allow a flow meter
to be placed in the pipe in the future. MnRoad staff helped in setting this slope and will install a
flow meter if one is purchased.

It was decided to place the pervious concrete sidewalk at four inches, the same as a normal
sidewalk construction project. It was also decided to place this sidewalk in two pours to facilitate
a form placement near the area in front of the steps.

In the area of the existing curb and gutter the sidewalk was built to a normal slope of ¥4” per foot
towards the curb and gutter. At the end of the curb and gutter section the sidewalk was placed 8
feet wide and the slope was switched to drain away from the existing asphalt driveway. It was the
hope that any snow removal operation that included a wing plow would pass over the pervious
sidewalk section.

The placement operation involved using a roller screed as the placement tool with no riser strips.
Immediately following the roller screed a joint cutter was used to match joints with the existing
joints in the curb and gutter. A plastic sheet was installed within 20 minutes of pervious concrete
placement and the cross rolling was done on top of the plastic sheeting due to the light rain that
was falling during the placement operations on September 18, 2006.

Curing with plastic sheeting was done for a continuous 7 days, through September 25, 2007 with
removal of the plastic sheeting occurring on September 26, 2007. Table-3 documents the
construction process and appendix A1l shows the construction pictures.

Table 3 - Sidewalk Construction Field Notes

Date | Activities Noted

Sept | 7:00 am Doug Lindenfelser under the direction of Jack Heardon removed all the sidewalk panels

11, individually so that they could later be used as platforms at Mn/Rd Data Collection Boxes. There is a
2007 | noticeable chip in the existing curb and gutter in front of the Mn/RD steps from this removal operation.
This added to the research by giving a realistic void to work around with the pervious mix in the gutter pan
area. This left a small section pervious edge exposed and extra care was taken to pack pervious concrete in
this area.

3:30 pm At the end of this day the old sidewalk had been removed and all initial sub grade grading was
started. Weather was sunny and a high of 75-80.

Sept | 7:00 am Jason Kruger, Ken Snyder, Doug Lindenfelser and Dan Frentress completed sub grade removal,
12, aggregate base placement and concrete forms installation for the first concrete pour of Mix #1.

2007
It was decided to place the pervious concrete mix from the edge of the existing gutter pan to the east at a
width of 8 feet. This required the saw cutting of the existing asphalt with a concrete saw by Doug
Lindenfelser with the asphalt being used as a form for the pervious concrete placement.

The existing clay soil was removed six feet wide with the Mn/Rd Skid steer with a positive slope away
from the existing driveway. .A landscape fabric bought at a local lumberyard was used a separation layer




between the clay soils and the free draining aggregate.

The free draining aggregate, donated by Bauerly Brothers, was a Mn/DOT Class 50 washed river gravel
and was placed in two lifts. Each lift was compacted with a plate vibratory compactor.

Forms were 2”X6” lumber and 18”-36” steel concrete form pins were used to anchor the forms to the sub
grade. These forms were backed filled to produce a finished sidewalk thickness of 4”.

This form was placed according to Mn/DOT standards of 1/4”per foot of slope towards the existing curb
and gutter. It was changed to slope the opposite direction at the same rate, ¥%4” per foot, when the Pervious
Concrete was placed against the existing asphalt driveway. This allowed the existing curb and gutter to
drain any water collected upstream onto the pervious sidewalk and a collection of sand and debris will
always be present on the first 2°-3* of pervious next to the existing curb and gutter.

It was also the hope of the construction team to allow a wing plow to stay above the pervious sidewalk
during snow removal operations.

3:30 pm At the end of this day forms for the concrete placement for the first pour of Colored Pervious was
completed and the aggregate base was installed on the entire sidewalk project. Weather was sunny and
high of 75-80.

Sept
13,,
2007

7:00 am In order to try a section of Pervious Concrete in the worst location possible, a set of forms were
placed on the roadway immediately west of the Pole Barn. This dirt roadway provides Mn/RD personnel
access to the weather station and data collection boxes. The extra concrete from the sidewalk pour will
placed in this area with the same roller screed so that cores could be taken from this location instead of in
front of the Mn/RD Office Building.

Before concrete placement the free draining base was soaked with water from the Mn/RD garden hose.
The intent was to have this aggregate base as wet as possible before concrete placement.

Dave Mitchell of Bunyan Screeds provided the roller screed, joint cutter for this placement and Kevin
Johnson of KJohnson Construction guided the placement operations.

10:45 am Aggregate Industries provided the 4 cubic yards of Colored Pervious Concrete. The color was
picked by the Mn/RD personnel as ‘Gray’. The truck arrived at 10:45 am.

This placement was done first to allow form removal before the second placement to fill the area between
the steps to the Mn/RD building and the Colored Pervious Sidewalk (Mix #1).

Joints were tooled into the fresh pervious concrete immediately after placement by the Bunyan Roller
Pizza Cutter Roller provided by Dave Mitchel. Edges were hand tooled with a %2” radius edger and plastic
was applied within 20 minutes after concrete discharge. Placement was completed by 11:30 am.

Joe Clendenen evaluated the fresh concrete properties and made sets (2 cylinders and 2 beams per set) of
this colored pervious concrete by 3 different methods in the study of compaction methods for test
specimens.

All additional concrete was placed in the forms placed in the access road west of the Pole Barn. This
location was used later to obtain cores for in place density comparison of the cylinders and beams. Dave
Mitchell of Bunyan Screeds used his equipment to place the Pervious Concrete on this access road. So that
the placement should model the placement in front of the Mn/Rd building.

3:30 pm. In the afternoon Doug Lindenfelser and Dan Frentress finished the placement of forms. For the
remainder of the sidewalk adjacent to the asphalt driveway. This area was constructed to slope away from
the driveway and effectively switched the drainage of the Pervious Concrete sidewalk. Weather was sunny
with a high of 75-80.

Sept.
18,
2007

7:00 am. Doug Lindenfelser, Kevin Johnson, Dennis Lura, Jon Rosenfeledt, Dale Lura, Jeremy Lura and
Dan Frentress finished form placement and preparation for pervious concrete placement.

Before concrete placement the free draining base was soaked with water from the Mn/RD garden hose.




The intent was to have this aggregate base as wet as possible before concrete placement.

Dennis Lura, Ron Rosenfeledt, Jeremy Lura, Dale Lura of Lura Enterprises provided the roller screed,
cross roller screed and the joint cutter for this placement. Kevin Johnson of KJohnson along with the
people from Lura Enterprises finished the form placement and handled the placement of both mix #2 and
mix #3.

There was a light rain as the pervious concrete was placed and because of this we placed the plastic on the
pervious immediately following the joint roller and edging operations. We then did the cross rolling on top
of the plastic.

Mix #2 was placed in the area from the bottom of the steps to the colored pervious concrete (Mix #1) that
was placed on 9.13.07 and then from the end of the curb and gutter approximately 21 feet. A temporary
form was placed at the end of this pervious concrete (Mix #2) placement and this was removed when Mix
#3 was placed next to Mix #2. The remaining of Mix #2 was used to facilitate the cylinder and beam study
and the placement in the access road west of the pole barn. Joe Clendenen made sets (3 cylinders and 3
Beams) of this Pervious Concrete by three different methods in the study of compaction methods for test
specimens

Mix #3 was placed for the remainder of the 8-foot wide sidewalk approximately 26 feet in length. All
placements on this day was done with the roller screed provided by Lura Enterprises. The remaining
concrete from Mix #3 was used in the cylinder and beam study. There was not any left for placement in
the forms on the access road west of the Pole Barn.

Again, Joe Clendenen evaluated the fresh concrete properties and made sets (2 cylinders and 2 beams per
set) of each of the pervious concrete mixes for the 3 consolidation methods in the study of compaction
methods for test specimens.

All concrete was placed and cured by 12:30 pm.

3:30 pm Weather highs 50-60, cloudy overcast all day with some light rain.

Sept
19,
2005

10:00 am Dan Frentress of ARM removed all the form pins used during the construction and noted that
water moisture was present under the plastic on all the concrete. None of the plastic was removed during
the pin removal operation.

8 SENSORS AND DATA COLLECTION SYSTEMS

No Sensors were placed in this Pervious Concrete Sidewalk Placement. All data will be visual
including if water drains out of the outlet pipe or remain frozen all winter.

9 PERFORMANCE MONITORING

MnROAD will monitor the performance of this Pervious Sidewalk over the winter of 2006-2007.

10 FREEZE THAW TESTING

Iowa State University is conducting Freeze Thaw Testing C666 Procedure A on cores taken from
flexural strength beams and cores taken from the MnROAD sidewalk project.




11 CONCLUSIONS/ RECOMMENDATIONS

The following is a list of conclusions that can be drawn from this effort:

This project has proved that existing sidewalk forms can be used to place a four inch thick
pervious concrete on a six inch drainable base.

Color was successfully added to a pervious concrete mix and placed as with normal
pervious concrete placement techniques.

Existing asphalt pavement was used as a construction form for the pervious concrete
placement.

Two different roller screeds were successful in placing pervious concrete.

The in-situ density of the pervious concrete was very close to the designed density leading
to the yield being very close to correct with this pervious concrete placement.

Fibers were successfully placed in a pervious concrete mix.

A second Minnesota limestone was successfully placed in a pervious concrete mixture.

It was established that changing the density of the pervious concrete has significant impacts upon
the performance properties of the pervious concrete.

Concrete placement using the single chute of a ready mix truck worked very well. All placement,
finishing, and curing operations were completed within a 20-30 minute window.

Debris runoff from the existing asphalt parking lot may clog some of the pervious concrete at the
end of the existing gutter pan section. This can be seen in the pictures in the appendix.

The following is a list of recommendations that can be drawn from this effort:

A landscape fabric can be an effective separation layer between soils and the drainable
base layer.

Watering of the subgrade and base before pervious concrete placement is a must and
should be done as much as possible before pervious concrete is placed to ensure that water
for hydration is available.

Nearby debris and sedimentation should not drain directly into the pervious concrete in
order to prevent clogging.



Appendix A - Pictures
Appendix Al — Construction Pictures




Appendix A2 - Final Pictures of Pervious Concrete Sidewalks 3/15/07




APPENDIX B - Partnership Agreement between MnROAD and ARM

Memorandum of Understanding | Foroffice use only

Partnership Name
MnROAD and Aggregate Ready Fund #
Mix Association (ARM)
Minnesota Department of Transportation
395 John Treland Blvd, MS 700

St. Paul, MN 55155
September 2006 Estimated receivable $_zero dollars

Date approved

1. What is the approximate cost participation or dollar value of this partnership to Mn/DOT?

Mn/DOT and ARM will join a partnership (no exchange of money) to study the performance and durability
of a concrete pervious test sidewalk cells that will be constructed at the MnROAD test facility parking lot and
office building as shown in the views below. If successful, this pavement may be considered in the future
for sidewalk construction adjacent to roadways. The research objectives of this study include:

Demonstrate use of different Minnesota available aggregates and pervious concrete mixes
Demonstrate use of [owa pervious mix using sand as part of aggregate fraction

‘Will Wet Hard Freeze prevent water from draining through the Pervious Concrete?

Will freeze thaw cycles result in pavement deterioration or frost heaving?

Will winter sanding operations be needed? If needed, will sanding prevent pervious concrete from
draining? We need to monitor sanding and salting applications.

Can a Pervious concrete section handle normal sidewalk traffic and maintenance?

Mn/DOT and ARM will donate (see section #3 for estimates — no money will be exchanged):
Mn/DOT (time/effort/equipment/site rental) = $ 15,340
ARM (time/effort/equipment) = $ 15,775

Estimated Timeline

August 29, 2006 Meet at MnROAD to mark locations
September 5, 2006 Meet at MnROAD to mark location
September 12, 2006 Removal of existing sidewalk pavement (MnROAD. Placement of 5”
of drainable rock layer and 4” sidewalk forms (ARM)
September 13, 2006 Placement of pervious concrete mix at bottom of steps (ARM)
September 18, 2006 — Open House (ARM will plan and announce to invited guests)
9:30 — 11:00 AM MnDOT, Cities, Ready Mix producers, contractors
September 18, 2006 Complete placement of Pervious mixes (ARM)




Plan View
* Curb ends at 56° from west edge of Steps
* Sidewalk will extend 72' past curb and guiter,

Mormal Mix #2
Granite

Added Curb and Gulter

MnROAD Parking Lot / Dri

Cross Section View

4" Pervious Sidewalk

* Drainage will be provided to the east down the siope with a rock drain and possibly a PVC pipe at the outlet,

| 2. List the contact person for each party,

Mn/DOT Contacts: Bernarvd Izevbekhai Jack Herndon
Address: Oiice of Materials MnROALD Site
1400 Gervais Avenue 1400 Gervais Avenue
Maplewood, Mn. 55109 Maplewoed, Mn. 55109
Email:  Bemard.izevbekhai@dot state.mn.us Jack.Herndong@dot.state.mn.us
Phone: (651) 779-5008 (0517 257-2994
Fax: (B531) 779-50616 (651) 297-3551
Apgregate Ready Mix Fred Corrigan Dran Frentress
Association Contacts:  Aggregate Ready Mix Association  Apggrepate Ready Mix Association
Address: 12300 Dupont Ave South 12300 Dupont Ave South
Bumsville, Minnesota 55337 Bumsville, Minnesota 55337
Email: feomiganinarmofmn.com dfrentressigiweta.net
Phone; 952-707-1250 215-504-4982
Fax: 952-707-1251 O52-707-1251




‘ 3. Describe the proposed responsibilitieS of each party.

Mn/DOT agrees to:

1Y)

2)

Provide the use of the MnROAD office-building parking lot for field-testing and evaluation of
pervious PCC pavement test sidewalk cells.

Provide equipment and labor to cut, remove the existing concrete sidewalk and granular base to
accommodate the base and concrete test slab installation.

3) Provide truck to pick up concrete aggregate at the Bauerly Albertville ready mix plant.
4) Provide observations of the test slabs, which include normal winter maintenance.
5) Co-author technical reports with ARM representatives (Construction Report and 1-year performance
summary).
6) Provide the use of the MnROAD conference room/facilities and parking lot while on site and for
future visitors and tours.
7) Summary of the time and labor for this work (construction + 1 year of monitoring)
Road Research Field Const. Data Published | Totals | Estimated
Staff / Equipment Const. | Report | Collection | Paper | (hours) Cost
Site Staff (hrs) 48 0 100 0 148 5320
Engineers (hrs) 8 44 8 24 84 4020
Lab Test Tech (hrs) 0 0 0 0 0 0
Equipment - Site Rental ($) 6000 0 0 0 -- 6000
Once a day document performance (15 Minutes/day) Total = $15,340

Other party agrees to (Add additional parties if necessary)

1)
2)

3)
4

5)

6)

8)

Operate testing and construction in a safe and controlled manner while on site.

Contractor is responsible for their employees and their actions. Any liability will be the responsibility
of the employer.

Return the conference room, parking lot area to its original condition after each use.

Restore the sidewalk once the project is complete (remove pervious PCC and place new base and
bound surface material).

ARM will provide the following materials, equipment, and labor relating to the construction of the test
slabs.

ARM Donated Materials and Labor to Install

Design three pervious mixes Gravel, granite and limestone

Coordinate construction site, materials ARM and industry personnel

Place sidewalk forms 2”x 6” wood forms

Place clean concrete stone base 4" clean concrete stone base (CA-50) — 67

Place Pervious Concrete 4" Soil Fabric - Plastic Sheeting, concrete
Approximate Cost = $ 15,775

Provide common construction testing related to both beams and cylinders.

Co-author technical report(s) with Mn/DOT.

Consult Jack Herndon (MnROAD site manager) before any paint marks or modifications are needed
on the pavement during testing.




4. How will each party benefit from this partnership?

Benefits to Mn/DOT:
Mn/DOT will receive funds for use of the facility that can be used to offset the costs of our pavement
research operations at MnROAD.

Benefits to Other Party (Add additional parties if necessary)

The contractor will be provided a safe work area to field test vehicle prototypes without any potential adverse
effect to the traveling public. The contractor will also have the conference room facilities available for their
use.

5. List approximate dates of duration of partnership.

Construction: September 2006
Construction Report: December 2006
Monitoring Report: Summer 2007

6. Identify other justification for this partnership. What will happen if it does not take place?

MnROAD is looking to both expand its use of its facility to other national research efforts and use the facility
to attract funding that will be used to help offset Mn/DOT costs of operation and maintenance of the test
facility. Pervious concrete is also a possible surface for the reconstruction of MnROAD in 2007.

Keith L. Shannon Fred Corrigan
Director, Office of Materials Executive Director

Aggregate & Ready Mix Association of Minnesota

Date: ?/ C?/‘ <2 é‘ Date: 9/ %(

Send this form to:
Janet G. Ekern, Partnerships Coordinator
Minnesota Department of Transportation
395 John Ireland Blvd, MS 700
St. Paul, MN 55155
(651) 297-7509
(651) 297-7576 (fax)




Appendix C - MnROAD Test cells
Appendix C1 - Low Volume Road Test Sections

24 25 26 26 26 27 27 31 31
3 5 & B 3.3" o
Layer Depth a 4"
(Inches) Sand Clay " " . 4"
Sand o 14 14" 13
Clay 0
¥ 28
Clay 120
Clay Clay .
Clay Clay 12
Clay
Clay
Clay
Asphalt Binder| 120/150 | | 120/150 120/150 Oil W/ 120/150 | [ Double Oil 120/150 Oil 120/150 1207150 | [ 1207150 /a
Binder PG Grade| 5828 58.28 Gravel 5834 | |_58-28 Chip Gravel 5828 Gravel 5828 58.28 64-34
Design Method 60 60 3 50 Seal 75 76 Level-2
Surbgrade "R" Value 70 12 12 12 12 12
Construction Date| Sep-00 Aug Aug-93 | [“Sep-04
33 33 34 35
Layer Depth
(Inches)
6"
Clay Clay Clay
Class 1
Clay Clay Clay L Clasle |
Class 1f
Binder PG Grade| _wa wa 5834 wa 58-40
Design Method| _n/a n/a Gyratory w/a Gyratory .
Surbgrade "R" Value| __ 12 12 12 12 12 Asphalt Test Sectlons
Construction Date| _Sep-96 Aug99 Sep-96 Aug-99 Sep-96 Aug99
EIEREIEEEIEIL
o |24 |25 |26 [27 | 28] [a0far[s2]52] a5
36 37 38 39 40 32 32 52 53 54
6.4" 64" 64" 64" o 5
6326 75" 75" 7.5"
5 5 5 =
Sand m Clay Clay 6" 6"
Layer Depth Clay 12"
(Inches) Clay Clay
Clay Clay
Sand Clay
Panel Width| 12" 12' 12' 12' 12' Gravel 12' 12' 12' 12'
Panel Length 16’ 12 16’ 20' 16’ Section 12' 15' 15' 12
Dowel Bar Diameter| 1" none 1" 1" none - none Varies none 1"
Subgrade "R" Value| 70 70 12 12 12 12 12 12 12 12
Construction Date| Jul-93 Jul-93 Jul-93 Jul-93 Jul-93 Sep-98 Jun-00 Jun-00 Jun-00 Oct-04

Concrete Test Sections




Appendix C2A — Mainline Test Sections

5-Year 1 3 4
| Material Legend
Layer Depth Suface Materials Base Materials
(Inches) Hot Mix Aspalt
: Class-5 Sp.
33" i Doublé ChipiSeal Class-6 Sp.
Crushed Stone
1999 Micro Class 1
2003 Micro/MiniMac | [ o0 ]
Asphalt Binder| 120/150 120/150 120/150 120/150 2004 Micro Class 1f
Binder PG Grade| 58-28 58-28 58-28 58-28
Design Method 75 35 50 Gyratory .
Surbeade "R Value| 12 m o 12 Asphalt Test Sections
Construction Date| Sept-93 Sept-93 Sept-93 Sept-93

10-Year 14 17 18 19 20 21 22 50
|
7.9" 7.9" 7.8" 7.8"
Layer Depth
(Inches) 12"
18"
"
28" 28" 28" 28" 23
on
Restricted|
Zone Coarse
Asphalt Binder| 120/150 AC-20 AC-20 AC-20 AC-20 AC-20 120/150 120/150 120/150 120/150 Overlay Overlay
Binder PG Grade| 58-28 64-22 64-22 64-22 64-22 64-22 58-28 58-28 58-28 58-28 58-28 58-28
Design Method 75 75 Gyratory 75 50 35 35 50 75 50 35 35
Surbgrade "R" Value 12 12 12 12 12 12 12 12 12 12 12 12
Construction Date| Jul-93 Jul-93 Jul-93 Jul-93 Jul-93 Jul-93 Jul-93 Jul-93 Jul-93 Sept-93 Jul-97 Jul-97

B | &1 O EOEOEREEEE

4———————— 5-Year Test Sections ——p ———— 10- Year Test Sections ——p»
5 6 7 8 9 10 11 12 13 | Material Legend

Suface Materials Base Materials
" " ” " - Hot Mix Aspalt
7.1 7.4 7.6 7.4 74 - - - o ot Mix Aspa
Layer Depth
(Inches) | Class-5 Sp
" — & Double Chip Seal Class-6 Sp.
) g @°aedin Reclaimed HMA
o Clay Clay Clay Clay Crushed Stone
1999 Micro Class 1
Clay 2003 Micro/MiniMac
2004 Micro Class 1f
Panel Width| 13714" FERITY JENIT e | [ s oz | [z 2z T271Z |  Pancl Width (Passing Tane / Driving lane widths)
Panel Length| _ 20 16 20 15 16’ 27 15 20
Shoulders TMA A | [13pcc] [13pec HMA TIMA HMA
Dowel Bar Diameter T T I T T14" 114" T14"
Subgrade "R" Value 2 2 12 2 12 12 12
Construction Date Sep92 | [ Sep92 | [Sep9z | [Sep92 | [Sep9z | [Sep92 | [Sep9z | [Sepoz C

0
: 5 Test S
o || s || o [ |5senea] | o5l Lomsentea] | scuea est Sections
Layer Depth
(Inches)
Clay Clay
Panel Width| 4 4 6 6 12' 12 6 6' 6 6'
Panel Length| 4 4 [ 6 10 10 5 5 5 5
Fibers| Polypro Polypro Polyolefin| Polypro Polypro Polypro n/a n/a n/a n/a
Dowels| _none none none none none Yes none none none none
Subgrade "R" Value| 12 12 12 12 12 12 12 12 12 12
Construction Date| Oct-97 Oct-97 Oct-97 | Oct-97 Oct-97 Oct-97 Oct-04 Oct-04 Oct-04 Oct-04




