Pervious Concrete Overlay Design,
Construction and Performance

TERRA Innovation Series:

MnNnROAD Research Conference
October 4, 2011

Vernon R. Schaefer, lowa State University
John T. Kevern, University of Missouri-Kansas City
Kejin Wang, lowa State University

NES
National Concrete Pavement e

Technology Center 4\
'J
IOWA STATE UNNERSITY ifing ogencesindusty and esecrcher

Civil, Co tal Engineering to adva tp mtfechlogy

UMKC



Acknowledgements

X This study was sponsored by the National Concrete
Pavement Technology Center at lowa State University
through the Sponsored Research Fund by Federal

Highway Administration and the RMC Research and
Education Foundation.

X The support of the following is greatly appreciated
U Paul Wiegand, Bin Tong and Heath Cutler at ISU

U Bernard Izevbekhai, Ben Woral, Jack Herndon,

Leonard Palek, Tim Clyne, Douglas Lindenfelser, and
Tom Burnham at MNROAD.
\\*\NESO);,

National Concrete Pavement 0@
Technology Center 4\

m
U
PRI

oc Cenfev ;
IO'I;FA STATE UNIVERSITY Unitin goge cies, industry, and researchers 6\4’ \{oq UWC
Civil, Co ‘ngineering  toadva crete pavement technology OFTRP~

ORTATO™



Why a Pervious Concrete Overlay?

A Noise reduction
A Increased skid resistance
A Improved splash and spray

A Improved friction as a surface wearing
course




Project Overview

A Noise Generation

A Project Background

A Construction

A Site Observations and Testlng
A Results

Modi-slab, The Netherlands
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Components of Quiet Pavements

»4—‘

Louder - 111 dBA Quieter — 103 dBA

Figure 12. RoboTex scans of 100x200 mm samples showing variability of transverse tined surface and its
effect on OBSI noise level.

A Consistent concrete (proportions, water, workability)
A Consistent tine spacing
A Depth (negative texture)



Key Aspects for Pervious as a Roadway

A Adequate strength for long-term durability using,

A High
polis

y durable aggregate for resistance to

ning and freeze-thaw issues,

A Sufficient porosity (around 20 to 25%) to maximize
noise reduction and minimize maintenance,

A High

workability for ease of placement and uniform

porosity across the pavement thickness and,

A Ability to maintain voids when compaction is
applied by the paver for uniform surface porosity.



Overlay Design Procedures & Development

A Areas evaluated include: aggregate type,
aggregate gradation, fine aggregate content,
binder content, cementitious components,
water content, fiber type, fiber dosage rate,
and admixtures.

A Key mixture design results: workability and
strength, overlay bond strength



Workabillity and Strength Performance

Range of Workability Values

Workability (WEI)

Behavior Range

Highly Workable > 640
Acceptable Workability 640>WEI>600
Poor Workability WEI<600
Compactibility (CDI)

Explanation Range
SeltConsolidating CDI<50

Normal Compaction Ebrt Required 50<CDI<450
Considerable Additional Compactic
Effort Required CDI>450




Workabillity and Strength Performance

Results
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Workabillity and Strength Performance

Results
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Overlay Bond Strength

1. Clean and dry concrete surface

2. Polymer additive applied as a
tack coat and topped with fresh
pervious concrete when sticky

3. Standard mortar surface grout

4. Polymer mortar surface grout.




Lab bond tests

Mixture Bond Type Strength Bond Type Strength Bond Tyvpe Strength Bond Tvpe Strength

- Mpa (psi) 5 Mpa (psi) Mpa (psi) 5 Mpa (psi)
5 g 004(6) | £ 0.04 (6) _ 121179 £ 0.86(125)
= = 0.13(19) | 2 © 0.05 (7) 2 200290)| £ Z  158(327)
_~ = ) b 0 20202 w0 2.
s | § e 2277 S| 2 Y
= O - - = -
- 0.32 (47)
5 Avg.  027(26)| Ave. 0.05 (7) Avg.  222(323)] Avg.  1.83(265)
“ | std.Dev. 0.11(16) | Std.Dev. 0.01(2) | Std.Dev. 037(54) | Std. Dev. 0.69 (100)
COV (%) 62 COV (%) 22 COV (%) 17 COV (%) 39
- Mpa (psi) = Mpa (psi) Mpa (psi) - Mpa (psi)
| a 0.15 (22 = 2 0.05 (7) 055(80) | £ 1.20 (174)
S = 034(49) | 3 g g 1.24(180)[ 2 g 1.23 (178)
= S 0.62(90) | x5 & 143207 = &  150(217)
*T: j‘ 1.22(177)| B T 224(325)| = 2.76 (401)
2 1.48 (215)
= Ave. 0.76(111)| Ave. Ave.  1.36(198)] Ave.  1.67(243)
Std. Dev. 0.57(83) | Std.Dev. Std.Dev. 0.70 (101)| Std. Dev. 0.74 (108)
COV (%) 75 COV (%) COV (%) 51 COV (%) 44




Selected Mixture

B/A of 24%, w/c of 0.29, FA-to-CA of 10%, short graded polypropylene and
cellulose micro fibers, 35% slag and 15% fly ash replacing Portland cement.

Material

Amount

Coar se Agggramigplat e

(

2245 pcy (1334 kgm/fh

Fine Aggregate (concresand)

225 pcy (134&g/md)

Portland Cement

296 pcy (17&g/md)

Class C Fly Ash

89 pcy (5%kg/md)

Blast Furnacé&lag

207 pcy (12Xg/np)

Waterto-cement (0.29)

20.6 gallongadjustecat the time of
batching for actual moisture)

Cellulose Fibers

1.5 pcy (0.Kg/md)

Polypropylene Fibers

1.5 pcy (0.Kg/md)

Polycarboxylate HRWR

4 oz/cwt (754 ml)

Air entraining agent

2 oz/cwt (355 ml)

Hydration Stabilizer

12 oz/cwt (2100 ml)

Latexpolymer Additive

12 oz/cwt (2100 ml)




I\/InROAD

Built 1990-1993
- 2.5 mi low volume

- 3.5 mi high volume
test sections

- 40 cells ~500ft long

Figure 1. One end of the MnROAD low-volume roadway’s loop
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FIGURE 1 MnROAD Interstate 94 Mainline
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Existing Section and Placement

A Two 12 ft lanes, 500 ft long, 20 ft x 12 ft panels

A Existing PCC, 6.5 inches PCC, transverse
tining, skewed joints,

A 4-inch PCPC overlay

APCPC constructionsfimiipi z
white plastic, power roller-screed.

A First section October 1, 2008

ATemperature |-60640%Btho
winds

A Second section Oct 10,cooler



Construction
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