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Cold Climate Performance Evaluation of Permeable Interlocking Concrete Pavement and Porous
Concrete Pavement Systems

Design and install PICP systems and porous slabs in a collaborative manner for which a design-
build delivery method appears to be more suitable. Installation, quality, and cost control may be
more challenging in a low bid contracting environment.

Topics for Further Research

Infiltration capacity of porous slabs and PICP systems during the winter months under standard
maintenance regimes. This report made cursory observations about the systems’ functionality
during the winter and its potential for infiltration during Chinook conditions or breakup. The
permitting entity in Anchorage allows no accounting for a system’s infiltration capacity during the
winter regardless of the specific site conditions. This leads to more conveyance based
approaches in site design with inlets, pipes and underground infiltration solutions that can
handle the design flow year around. This approach makes the use of any pervious paver
system out of reach for our clients due to the redundancy of cost.

Porous concrete slab performance in vehicular areas in localities where studded tires are legal.
The rice crispy-like surface and lower compressive strength of porous slabs suggests that they
are more vulnerable to vehicular use. Further research is needed to test how much traffic and
in what locations porous slabs can withstand before wide cold climate use can be
recommended for vehicular areas.

Monitoring high intensity rain events (for the Anchorage area) to determine what intensity
generates surface runoff from porous slabs and PICP systems.

Water level monitoring in the infiltration reservoirs. This report did not have the ability to monitor
water levels under the installed pervious pavements. This information is needed for proper
sizing of the thickness of the infiltration reservoir with different native soils.

Methods for maintaining infiltration capacity during the winter months. This report observed a
project where hydronic snowmelt can ensure the functionality of the infiltration system.
Research into finding the appropriate methods to maintain full or partial infiltration functionality
of pervious pavements would help to promote their use and ease their permitting.
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APPENDICES

A. Project Pictures
B. Grading and Drainage Plan
C. Anchorage Sand and Gravel Co., Inc — Pervious Concrete Mix Design 3R661A020B

D. R&M Consultants, Inc. — Habitat for Humanity Pervious Concrete Testing Report
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Placement of porous concrete mix over ASTM C-33 #57 Rolling the mix into the form with heavy roller over

aggregate base and hydronic snowmelt tubing tied to plastic sheet.
wire mesh.

Tamping the concrete with wood board for additional Cutting control joints with rolling cutter.
compaction and smoother surface.

| i

Finishing the surface by tamping concrete mix in place  Slab covered with plastic sheet and left to cure undis-
with trowel, removing excess material and correcting turbed for several days.
uneven edges.



PEX tubing for snowmelt is attached to wire mesh on A min. 4” layer of 1/2” to No. 8 crushed aggregate is
top of the ASTM C-33 #57 aggregate material that placed the the tubing and carefully compacted and
provides the infiltration gallery. leveled.

The perimeter courses of VS-5 Drain pavers are The Eco-Stone field pavers are placed with string
installed over the screeded bedding aggregate. guides to set proper grade. A sloped installation was a
requirement from the building department.

3/8” to No. 8 crushed aggregate is placed in the voids Garden hose test shows the system fuctioning as
and over the completed installation. intended.




Winter storm with snowmelt system on. Minor accumu- One of the porous concrete samples prior to cutting and
lation can be observed on the pervious slab only at the transportation to the lab for testing.
driveway entrance.

Summer storm with no apparent runoff from the court-  Accummulation of fine sediment slows the infiltration
yard. Concentrated flow can be observed on the street. rate in some cells of Eco-Stone.

oSN

Spring breakup condition showing dry pervious pave- Use in a courtyard showing no runoff from the pervious
ment systems and water on the impervious driveway systems to the impervios concrete slab at the driveway.
entrance.
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Anchorage Sand and Gravel Co., Inc.
1040 O'Malley Road
Anchorage, Alaska, 995185
(907) 267-5157

Concrete Mix Design
3R661A020B [B]
Design Compressive Strength: 3,000 psi

Contractor : Trial 2
Project : 6 Sack Pervious Concrete
Source of Concrete : Anchorage Sand & Gravel Co., Inc.
Construction Type : General
Placement : Chute or Bucket
Weights per Cubic Yard (Saturated, Surface-~Dry)

_ Quantity Density Yield, £ft*
ABI, Cement, Type I/II, ASTM C 150, 1lb 564 3.150 2.87
Water, 1b 150 1.000 2.40
Intermed. Agg, ASTM C 33, Grade 8, 1b 2,446 2.730 14.36
Fine Agg, ASTM C 33, Concrete Sand, 1b 101 2.717 0.60
Air-Entraining Admix(1.950z/cwt cement), oz + 11.0 1.014 0.01
High Range Water Reducer (2.0oz/cwt cement), + 11.3 1.112 0.01
Rheomac VMA 358(10.0cz/cwt cement), oz (US) 56.4 1.000 0.06
100XR(2.00z/cwt cement), oz (US) 11.3 1.220 0.01
Total Air, % 25.0 £ 1.5 6.78

TOTAL 27.10
Water/Cement Ratio, lbs/lb 0.27
Slump, High, in 2.00
Low, in 0.00
Concrete Unit Weight, pcf 120.58
Yield, % 100.4

Exposure Condition : Severe exposure

Air entraining admix may be field adjusted to obtain desired air content.
All aggregates produced at the AS&G Matanuska Valley pit.

Over compaction will reduce the Void % of this material.

Sub-base and subgrade must be specifically desi

1.
2.
3.
4.
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R&IVI CONSULTANTS, INC. (©07522-1707, FAX [S807] 522-3403, www.rmconsult.com
9101 Vanguard Drive. Anchorage, Alaska S38507

Date: 7/21/10 R&M No. 1670.01

Tamas Deak
920 W. 16th
Anchorage, Alaska, 99501

RE:  Habitat for Humanity Pervious Concrete Testing

Dear Tamas:

We have completed testing the pervious concreted samples submitted by you with the following
results.

Objective: To test and evaluate the physical characteristics of the pervious concrete placed
during construction of the Habitat for Humanity project in the summer of 2008.

Procedure: Using the samples submitted by you, which were placed as 2°x2’ test slabs on the
project site, at the same time and under identical conditions as the actual slab placement, we
produced 4 core samples, 2 each from the East and West sections of the paved area. The bottom
portions of the samples were saw-cut to produce a flat, measureable surface. The upper surfaces
were left intact to represent the in situ characteristics of the slab. After the cores were air dried,
the mass was recorded. The cores were then soaked in water and the mass was determined while
in suspension. This information was used to calculate the percentage of air voids in each
specimen using the following formula: Vg = [1-(Wa-Wy/(yw*V)] x 100. The cylindrical
specimens were wrapped with plumbers putty and placed inside a 4’ long, 4” dia. piece of PVC
pipe, which was divided into 1’ increments and clamped tight to prevent escapement of water
between the PVC walls and the specimen. The first mark was placed 9” from the top of the
PVC, the second was 1°9” from the top. The PVC was filled with 55.4°f water, then, as the
water flowed past the first mark the timer was started. The timer was stopped as the water
reached the second mark, thus enabling us to calculate the infiltration rate of the pervious
concrete samples. The 4 specimens were then capped and tested for compressive strength IAW
ASTM C-39.

Observations: Per our discussions, the samples identified as 1W & 2W were placed with the first
loads from the concrete supplier and were “drier” in nature than samples 1E & 2E which you
observed as being a “wetter” consistency. The concrete producer had held back 1 gallon of
water per cubic yard on the first load to insure it was not too wet. After seeing the first load he
felt that the concrete could be a wetter. He called back to the plant and increased the water by 1
gallon per yard, which was in fact the quantity prescribed by the mix design, prior to placing the
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slab on the East side. The specimens from the West portion were lower in compressive strength
than the Eastside specimens due to a higher percentage of air-voids, which in turn produced a
higher flow rate than the samples from the East section. During testing, we noted visually that
the samples from the East section were much denser on the upper surface. The additional water
in subsequent loads may have increased the paste content enough that during the roller
compaction phase, the wetter paste collected and “closed off” the surface, which restricted flow.

Test Results:

1W 2W 1E 2E
Length (in) 5.400 5.576 5.527 6.100
Diameter 1 (in) 3.750 3.760 3.758 3.750
Diameter 2 (in) 3.750 3.758 3.739 3.750
Average Dia. (in) 3.750 3.759 3.749 3.750
Area (in") 11.039 11.098 11.039 11.039
Volume (in’) 59.611 61.882 61.013 67.338
Weightir ary) (Ibs) 4.358 4.538 4.816 5.318
Weight water) (1b8) 2.672 2.756 2.890 3.205
Air Voids (%) . 21.4 . 2T L 125 .. 128
Flow Rate (in/hr) 1136.8 1728.0 237.4 261.8
Flow Time-1" (sec/ft) 38 25 182 165
Comp. Strength(psi) 2061 1786 3076 4254

Please, feel free to contact us at 907-522-1707 if we can provide any further information.

Thank you for the opportunity to assist you on this project. We hope to work with you again in
the near future.

Sincerely,
R&M CONSULTANTS, INC.
(ks b=,

Charles E. Hayter
Engineering Technician

Cc: Richard S. Giessel, PE
Attachment: Photos
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Project Photos

IG_168 3.75" cores taken from submitted
samples of pervious concrete.

IMG_1625 Apparatus marked in 1” increments
to time flow of water through specimen.

IMG_ 1623 Infiltration apparatus used to
measure flow rate of water through the cored
specimen.

IMG_1628 Specimens 2W (left) and 1E (right).
Note the surface voids are closed on
specimen 1E.
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