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There are hundreds of things that must be done for successful pervious 
installation.  However, they all fit into six critical functions.  The first two functions 
are done by the producer and the remaining four are done by the installer.  It’s 
important for the installer to know what to ask for when he buys pervious 
concrete.  Currently, most ready mix producers are ready to provide pervious 
concrete that makes it impossible for the installer to perform his four critical 
functions.  The most critical of these six functions is the final one, curing.  Lets 
examine the six. 
 
1. Balance.  Take a close look at the aggregate specs before stating a 
cemetitious content.  Examine the voids in the aggregate.  Target a certain 
thickness of cement paste coating on the aggregate.  The natural born ready mix 
producer is prone to add more cement when in doubt.  With pervious, that’s a 
goof.  The strongest part of a pervious matrix is where the large aggregate 
comes to a point to point contact.  If excessive cementitious is used, the point to 
point contact is lost, being separated by a margin of cement paste.  This causes 
a drop in strength as well as increased shrinkage and curling.  Testing has 
shown the optimum thickness for the cement paste is .014 inch.  It’s also 
important to identify the voids in the aggregate.  Start with the unit weight, divide 
by the specific gravity of the material and divide by 62.3 to find how much of the 
volume is full of aggregate.  Subtract 1 to show voids.  Voids verify the 
broadness of the gradation and identify the available space that may be taken by 
the paste components.  The paste components must be limited as to not drop the 
voids below 20%.  The paste components must also be limited as to not exceed 
a thickness of .014.  The paste components are also limited by the amounts 
passing the #4 sieve.  Very few people understand the delicate balance that 
drives an appropriate dose of cementitious.  No one can do it without aggregate 
data.  Supply your pervmaster of choice and with unit weight, specific gravity, 
absorption and gradation.  The reasons for limiting the quantity of cementitious 
material have nothing to do with economy.  All the big spenders in California 
think the rednecks from Indiana are just a bunch of cheapskates.  Please, let’s all 
just recognize that the mix must remain in balance to give us essential features in 
this product.  Strength and proper voids are only two of the features.  Targeting 
water content is easier, with a broad range of forgiveness in the water content, 
especially if vma is used.  If the mix is too heavy there’s not enough room for 
proper water content.  The installer is afraid to put in enough water because 
when he does, it’s plugged.  If the mix is too heavy and the cementitious is too 
high, it batters the drum, being slow to discharge and simply stops discharging 
when a yard is still aboard.  It’s also more prone to hydration flash, the installer’s 
worst nightmare. 
 



2. Hydration.  The producer must dose adequate amounts of hydration 
stabilizer.  Recognize that dosing hsa as well as dosing cementitious requires a 
great departure from the rules of mix design for conventional concrete.  Do not 
substitute hsa with normal retardant.  Use at least 8oz/cwt of hsa, up to 90 
degrees ambient.  Between 90 and 100 degrees ambient, dose hsa at 11oz/cwt.  
Above 100 degrees ambient, use 14oz/cwt.  As well, we need to help the wet out 
of cement particles.  We do not use a water reducer to reduce water.  We use it 
to separate the cement particles and make the water available for hydration.  
Hydration requires a certain amount of water and we must consider .26 to be an 
absolute minimum.  If you use excessive amounts of water reducer or plasticizer, 
you force the w/c ratio below .26 to maintain the physical consistency of the 
cement paste.  Mid range water reducer should be dosed at minimum, usually 
4oz/cwt.  High range water reducer or super P, should be dosed at one half the 
minimum dose, usually 2oz/cwt.  If you use color, recognize that the wetting 
agent included in the color will require you to reduce the dose of water reducer.  
Our objective includes maintaining the consistency of the cement paste, constant 
and stable for 90 minutes.  This is critical for the aggregate and paste to readily 
connect when it’s compressed.  It’s also critical during discharge. 
3. Discharge.  The installer first meets his pervious materials as he begins 
to discharge.  At that point he must decide the merits of his trust and confidence 
in the ready mix producer.  He must decide if this material is a manageable 
product or if it’s a live grenade.  He must decide if the paste is unstable, being 
prone to drip off to the lower parts of the slab.  He must decide if it’s too heavy 
and tight.  He must decide if it’s wet enough to allow the paste to connect the 
aggregate.  He must decide if it’s going to go off like a little rocket in a hydration 
flash.  Before he decides to continue discharge he must be willing to assume the 
risk of all the variables that are about to unfold.  Unless he has a certain level of 
confidence in the ready mix producer, he is about to risk a lot of hurt resting on 
his neck.  Once he decides to continue discharge, the crew will continue to 
quickly and efficiently feed the placement. 
4. Placement.  A certain forward speed is required as you consider 
evaporation.  Given the thickness of typical pervious pavement, placement 
should include discharge from two mixers at once if the slab width is more than 
twenty feet.  A quick and efficient strike-off will complete this task within the time 
frame required for proper curing.  Watch for any logistic delays or snags in both 
placement and compression. 



 
5. Compression.  Vibratory screeds do not connect vibration energy to 
pervious concrete because of the open matrix.  This requires the initial strike to 
be elevated by riser strips.  The riser strips are then removed and the surface 
elevation is compressed down to the final elevation with a static roller.  These 
three steps are done with a Bunyan Striker in one step.  The pervious materials 
are compressed during strike-off because of the constant downward pressure 
and forward motion of the spinning tube.  The Bunyan Striker is configured with 
extra ballast for a more aggressive cut and more downward pressure on the 
surface.  The Bunyan Striker will travel itself back for additional strike-off when 
more compression is needed.  Final compression is done with a cross roller after 
the installation of the curing sheeting. 
6. Curing.  All other actions from mix design through the entire process are 
configured toward the installer’s ability to cure the pervious pavement.  Nearly all 
the failures that occur in pervious pavement are caused from errors in curing.  
This makes us recognize curing as the most important issue.  Poly sheeting must 
be wide enough to secure a tight seal on all sides.  Weather conditions are 
important since you obviously don’t want to freeze concrete or flood it before the 
paste has set.  Windy conditions are equally as dangerous as any weather 
condition.  Dry, windy conditions require sheeting to be installed within five 
minutes after discharge unless fogging devices are used.  Given the low w/c 
ratio, water lost through evaporation will compromise the hydration process and 
ravel the surface aggregate. 
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Our objective is to recognize the difference between pervious and conventional 
concrete, particularly the difference in the ways that the aggregate interacts with 
the paste.  Conventional concrete comes to rest, with the aggregate suspended 
in a medium of paste.  Pervious concrete stands as a skeleton, joined at the 
joints with the paste bridge.  The large aggregate is surrounded with a medium of 
sand and paste.  The sand does not increase the volume.  The paste does not 
increase the volume.  Both the sand and the paste begin to enter the void 
structure and, in excess, they begin to constrict the void structure. 
The most important issue is the mix.  I have written a spreadsheet for classes 
that has become used a lot for by clients to evaluate a mix.  The installer is at a 
disadvantage if he does not know what he is buying from the producer.  Rather 
than blindly taking what is presumed to be a manageable mix, he can quickly 
verify this with the spreadsheet. 
Field testing labs give careful attention to the measurements of the aggregate.  
You must run the astm C-29A for unit weight, in ssd condition.  You must also 
know the specific gravity in ssd condition.  It is also nice to enter the absorption 
to anticipate variations in the targeted water.  The voids content is indicated and 
the batch weight for aggregate is made to match the same volume of the 
aggregate alone.  As the skeleton stands with the paste forming a “paste bridge”, 
the paste does not separate the aggregate.  If the paste components cause this 
volume to increase, it is likely that the cementitious is too highly concentrated, or 
is too dry, or is subject to hydration flash, or has evaporated, or all of the above… 
The paste bridge depends on a certain moisture content and pliability, with 
apparent surface tension and sheen.  The strongest part of pervious comes from 
a “point to point” contact between the coarse aggregate.  If this point of contact 
becomes separated by excessive cementitious paste or paste that is too dry, the 
aggregate connection has been compromised. 
Open the file called astmC29 and input your numbers.  Look to the voids on line 
32 as you moderate your balance. 
Two types of voids exist in pervious.  Some voids are interconnected and some 
are not interconnected.  Voids that are encased will not contribute to the flow 
space or to the storage space that are critical to the void structure of the pervious 
matrix.  If this gets down to 12 to 14 percent, those voids close off and begin to 
look like large, entrained air, with only about twice the volume of entrained air. 
Hydration requires a certain volume of water to complete the chemistry.  We 
must recognize the reasons that target the water content.  The absolute minimum 
water content should be at .26 water / cement ratio.  If there is not enough 
available water, the paste bridge will not reach the structural connection that is 
required through the service life of the pavement.  It’s best to design this at .28 



and stay low on the use of any plasticizer or water reducer.  Take careful 
attention to this dose to avoid possibly forcing the water / cement ratio too low. 
Maintain hydration stabilizer according to ambient temperature and/or anticipated 
mix temperature.  Use this hydration stabilizer extend the allowable placement 
time to 90 minutes. 
See the attached file astmC29a 
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Pervious Concrete Pavement
…more than just pavement.

What makes it different?
What makes it work?
What makes it fail?

An Unnatural Act
Making concrete that includes voids. 
Intentionally reducing concrete density. 
Knowingly reducing concrete strength. 

We have very good reasons to do such an unnatural act…hydrological reasons.

Combined hydrology and structure
Moderate Unit Weight
Moderate Porosity
Moderate Permeability
Moderate Strength

Moderate combination of these properties can provide
adequate performance in both hydrology and structure.

Producer needs…
Source of marketable aggregate.
Appropriate cementitious content.
Delayed hydration.
Quick and thorough discharge.
A careful and informed installer.
Predictable QC.

Pervious production needs to fit into the production of conventional concrete.

Installer needs…
A producer with good service.
A producer with a good price.
Appropriate cementitious content.
Delayed hydration.
Placement and compression features.
Quick and thorough discharge.
Quick and thorough curing.

Pervious requires the team effort of both producer and installer.

Six points of successful pervious.
Balance

Gradation, fines, cement and voids.
Cement paste coating thickness.

Hydration
Cement hydration.
Wet out.

Discharge
Strike-off
Compression
Curing
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Balancing the mix design.

Measure the aggregate to know the 
proportion between aggregate and 
cementitious parts of the mix.

ASTM C-29A indicates the unit 
weight of aggregate alone.

ASTM C-33 indicates aggregate 
gradation.

Aggregate Gradation
ASTM specifications pertain to conventional concrete.
Gradation for size 89 allows 10% to 50% passing the #4 sieve.
Pervious concrete must be designed
with careful attention to amounts passing the #4 sieve.

Excessive fines increase the unit weight, obstruct the void structure
and cause some unmanageable traits for discharge and placement.

Aggregate Selection
Aggregate voids must contain enough space

for the paste components of the mix.
Low amounts of aggregate passing the #4 sieve allows 

a higher cementitious content.
High amounts of aggregate passing the #4 sieve requires

a reduction in cementitious content.
Calculate aggregate voids:

(unit weight / specific gravity) / 62.3 = % volume filled with aggregate.

An appropriate dose of cementitious material is based on the available voids.

Pervious Surface Texture
Determine the expectations of the client
Determine the type of traffic

Select the largest aggregate with surface texture in mind. 
Narrow heels, wheelchairs, canes, and handicap walkers have difficulty

if the surface is too gnarly.

High amounts of aggregate retained in the ½ inch sieve
is usually too coarse to for foot traffic.

The Gnarly Modulus
Certain applications of wheel traffic and limited foot traffic 

will allow coarse aggregate.

Economy mixes are used in 
Multi Layered Pervious to 
build a structural course 
on the bottom of the slab.

Normal Surface Texture

Align the coarse aggregate gradation with the client’s expectations.
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Cementitious Quantity
Maintain the void structure
Maintain point to point aggregate contact
Maintain the paste thickness

Adjust the cementitious content 
to coat the aggregate with
.015 inch thickness.

More Cement = More Strength?,NOT!
Point to point contact.
Paste bridge.

Excessive cement separates aggregate with paste.
Frailties of the paste:

lower strength.
shrinkage.
warp and curl.

Excessive cement inhibits mixing and discharge.

Cement Hydration
Recognize low water traits
Recognize early hydration process
Recognize evaporation

Water / Cement ratio is about ½ the water of conventional concrete.
The low water cement ratio causes hydration to flash.
Normal pervious materials require more mixing.
Batch water and add water must be more closely controlled.
Mixer discharge is slower and may batter the inside of the drum.

Cement Hydration Launch
The first fifteen minutes

Tricalcium Aluminate

The first two hours
Tricalcium Silicate

The rich cement content and low water content is prone to flash.
the hydration, starting during the first fifteen minutes.  

The clock begins ticking when the ingredients are combined.
Load 80% of the water and all the admixtures

before introducing the cement and aggregate.

Hydration Stabilizer
Differs from Normal Retardants

Stops hydration in Tricalcium Aluminate
Stops hydration in Tricalcium Silicate

Dose according to ambient temperature
80 degrees F, 8 oz/cwt
90 degrees F, 11 oz/cwt
100 degrees F, 14 oz/cwt

HSA, the most essential admixture for a manageable mix.
HSA, dosed to maintain cement paste consistency for 90 minutes.

Water Reducer
Aids Wet-Out

Causes negative ions on cement particles
Separates the cement particles
Water enters the the space

Acts as a Surfactant
Aids the wet metallic sheen on cement paste

Water Reducer is used in moderate dose.
Water Reducer is not used to reduce the water content.
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Water and Plasticity
Recognize an unstable paste
Recognize a wet, metallic sheen
Recognize a flat, dull appearance

The cement paste is delicate.  If 
water content or plasticity is too 
high, the paste falls off the 
aggregate and sinks to the lower 
parts of the slab.

Two Types of Water:
Water of Necessity
Water of Convenience.

Hydration reaction requires sufficient water.
The paste bridge requires sufficient water.

What’s wrong with this picture?

Viscosity Modifier
Firmer Cement Paste

Cement paste clings to aggregate
Allows higher water content
Aids discharge

Faster Placement
Aids the strike-off 
Aids the compression

VMA counteracts the plasticity effects of water reducer.

Whipping Cream
The water / cement ratio of conventional concrete 
has cement paste resembling the consistency of 
whipping cream.

The water content is too high.
The cement paste coating the

aggregate is too thin.
The connection between the

aggregate is too small.
The paste is falling to the lower

parts of the slab.

Yogurt
The perfect water / cement ratio for 
pervious concrete resembles the 
consistency of fresh yogurt.

The cement paste shows an
apparent wet, metallic sheen.

The cement paste coating is stable
and clinging to the aggregate.

The connection between the
aggregate is thick and full.

The aggregate readily connects
when compressed.

Wet, Metallic Sheen
Cement paste should show apparent 
moisture with surface tension.
Sample should barely fall apart.
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Aggregate Connection
The aggregate stopped moving while the 
cement paste still shows apparent 
moisture with surface tension.
Paste bridge is intact

Aggregate Close up.
Moist, slick appearance is still intact on the 
surface of the paste.
Paste bridge is intact.

Broken Cheese
Shortage of water in the mix
Hydration has proceeded
Evaporation has dried the paste

The cement paste shows a flat, 
dull appearance.

The cement paste coating is
not flexible.

The connection between the 
aggregate is broken and crumbling.

Disaster in the making

No sheen.
Flat, dull appearance.
Mixing is inhibited.
Discharge is inhibited.
Difficult to place.
Difficult to strike.
Difficult to compress.
Impossible to cure.

More broken cheese. …and more.
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Evaporation
Recognize surface area exposure
Recognize air humidity
Recognize windy conditions

Plane Crash
Failed pervious is similar to a plane 
crash.

An expensive, tragic, heartbreaking event.
Usually happens from more than one cause.
The culmination of multiple events, each 
compounding and complicating the events 
that follow.

Planning Pervious Precautions
Ready Mix Producer

Manageable mix design
Trained delivery drivers

Installer
Trained crew members
Test placement
Poly sheeting prepared
Machinery and tools prepared

Prepare the Poly
Unpacked, Unfolded, Rolled

Quick installation
Follow closely behind the placement
Full supply, roll on PVC pipe
Full length = slab + 3 feet
Full width = slab + 3 feet

Transit Mix Delivery
Fins

Clean
Aggressive

Chute
Full down
Short

Don’t get your hopes up
about using all the chutes.

Belt Placement
Reach into limited 
access
Discharge up to 
three mixers

More exposure the the open air requires more water in the mix.
Paste buildup on the belt drops paste clumps.
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Forward Speed
Minimum exposure

Quick delivery
Quick placement
Quick strike-off
Quick compression
Quick poly sheeting

More Safety
Curing compound

Fogger
The harsh conditions of dry 
humidity and wind is safer 
with a fogging device.

Soybean based curing 
compound will inhibit 
evaporation and enhance the 
paste connection.

Strike-off and Compression
Efficiency

Cut elevation
Compress
Recover flaws
Eliminate riser strip
Eliminate static roller

Jointing and Edging

The jointing cross roller divides the 
aggregate to a depth of 1-3/4 inch and 
forms a radius on each side.
Edging is optional.

Cross Rolling

The standard cross roller is used on 
top of the poly sheeting.  It is used to 
apply light compression and remove 
surface flaws.

Crash and Burn
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Insufficient Curing Raveling

Loose Edges Short Poly Sheeting

Gaps Questions?
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Recharge Beds
Filter fabric is used to 
isolate the subgrade soil 
from migrating into the 
voids of the recharge 
bed.
The perk rate of the 
subgrade soil and storm 
water event determines 
the thickness of the 
recharge bed.
Clean aggregate will 
provide about 40% of it’s 
volume in water storage.

Active Recharge Beds
Pervious pavement that 
receives active flow from 
adjacent impervious 
pavement is designed for 
extra storage capacity.
This area is prepared with 
a recharge bed depth of 
84 inches.

Subgrade Storage Vessels
Extra storage capacity is 
provided with inverted 
half-pipe included inside 
the recharge bed.

Multi Layered Pervious
Pervious pavement may be 
placed in multiple layers to 
utilize the economy of a gnarly 
mix for a structural component.
This allows the wear course to 
use rich colors and selected 
aggregate, while remaining cost 
effective.

Colored Wear Course
The normal thickness of pervious 
pavement becomes quite 
expensive when a heavy dose of 
color is used.
This wear course is 1.5 inches 
thick, yielding 220 square feet 
per cubic yard.

Gnarly Structural Course
The structural course is 
placed 20 minutes ahead 
of the placement of the 
wear course.
The economy of large 
aggregate and low cement 
as well as no admixtures 
makes the structural 
course very cost effective.
The structural course is 
jointed and the wear 
course is jointed at the 
same location.
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Patterned Pervious
Multi layered pervious opens many 
options while remaining cost effective.
Rich colors and selected exposed 
aggregate gives a dazzling product.

Exposed Aggregate

China parking facilities. …more China…

Layered
& patterned.

Bays, separated by banding.
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…more banding… Integral color, salt storm environment.

…patterned color.. …more patterns.

Any More Questions?
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