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CREATING TOMORROW`S SOLUTIONS

Vinyl Acetate Ethylene (VAE) Polymers in  Pervious 

Concrete Applications
QAW, February 2018
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Disclaimer

The information contained in this presentation is for background purposes only and is subject to 

amendment, revision and updating.  Certain statements and information contained in this 

presentation may relate to future expectations and other forward-looking statements that are based 

on management's current views and assumptions and involve known and unknown risks and 

uncertainties.  In addition to statements which are forward-looking by reason of context, including 

without limitation, statements referring to risk limitations, operational profitability, financial strength, 

performance targets, profitable growth opportunities, and risk adequate pricing, other words such as 

"may, will, should, expects, plans, intends, anticipates, believes, estimates, predicts, or continue", 

"potential, future, or further", and similar expressions identify forward-looking statements.  By their 

nature, forward-looking statements involve a number of risks, uncertainties and assumptions which 

could cause actual results or events to differ materially from those expressed or implied by the 

forward-looking statements.  These include, among other factors, changing business or other market 

conditions and the prospects for growth anticipated by the Company's management.  These and 

other factors could adversely affect the outcome and financial effects of the plans and events 

described herein.  Statements contained in this presentation regarding past trends or activities 

should not be taken as a representation that such trends or activities will continue in the future.  The 

Company does not undertake any obligation to update or revise any statements contained in this 

presentation, whether as a result of new information, future events or otherwise.  In particular, you 

should not place undue reliance on forward-looking statements, which speak only as of the date of 

this presentation.
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Over 100 Years of Success

Wacker Chemie AG

 Founded in 1914 by Dr. Alexander 

Wacker

 Headquartered in Munich

WACKER Group (2016)*

 Sales:

 EBITDA:

 R&D:

 Investments:

 Employees:

* Adjusted in accordance with IFRS 5 

€4.63 billion

€956 million

€150 million

€338 million

13,448
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Global Polymer Production Footprint – Local Technical / Sales 

Teams
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WACKER POLYMERS: Dispersion and Powder Production

Dispersible Polymer Powder

Dispersion (Latex)
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Vinyl Acetate Ethylene in Pervious Concrete
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Wacker Pervious Concrete Experience

2011: Patented the use of VAE copolymers in pervious concrete (US9670094)

2012: Began commercial testing of various mix designs in Europe

2013: US market study and needs assessment 

2014: Began investigating and testing of various mix designs in Allentown 

parking lot

2015: Expanded and optimized mix designs

2016: Field trials in Tennessee

2017: Commercialization
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What is Pervious Concrete?

• Pervious concrete utilizes aggregate stones that are roughly the 
same size so the stones cannot be densely packed, creating a 
pervious, open matrix of defined void content (15-20%)

• Just enough cement paste is used to bind the aggregate together 
without filling the space / voids between the packed stones

• Deemed as a “first flush” when it rains

• “Naturally” recharges the underlying Aquifer
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Potential Benefits of Pervious Concrete

source: http://www.perviouspavement.org/benefits/economic.html

• Meets or satisfies a variety of government drainage mandates

• Lowers maintenance costs

• Minimizes drainage system requirements

• Lowers storm water impact fees

• Recyclable

• Improves pavement or road safety - elimination of water puddling 

• Improves pavement aesthetics 

• Superior durability compared to asphaltic pavements
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Formulating Capability
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Job Site Experience – Tennessee, Maryland, New York

• > 28 truckloads of 

VAE-modified 

pervious concrete 

(~200 CY)
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Pervious Concrete Mix Design – Starting Formula

Lb./yd3
Unmodified VAE Modified

Cement 500 500

Aggregates 2500 2500

Water

w/c = 0.33

165 165

Wacker VAE

(1.5, 2.5 and 5.0% 

o.c.w)

-- 7.5; 12.5; 25

Mid Range Water 

Reducer 

50 oz 50 oz

Hydration Stabilizing  

Admixture

60 oz 60 oz

▪ Optimal cement factor ~ 500 

lb./CY

▪ 20% cement can be 

replaced by pozzolan

▪ w/c ~ 0.33 for optimal workability 

and strength 

▪ Hydration stabilizing admixture 

dosage dependent on:
▪ Weather 

▪ Distance between ready mix 

station and job site

▪ Do not use retarder instead 

▪ VAE products were evaluated at 

various dosages
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Infiltration Results, inches/hour

▪ Industry standard  > 500 inches / hour = pass

▪ VAE-modification has little impact on infiltration

▪ Infiltration rate can be optimized by aggregate sizes 

and other components in mix designed

Infiltration Ring Test 

(Bunyan Industries)
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Impact Resistance Testing (Surface Raveling) 

▪ Surface raveling is caused by 

cracking of the cement paste that 

bonds the aggregate

▪ Pervious concrete blocks (12” x 

12” x 3”) are cured for 28 days 

before testing

▪ A metal ball (1045g) is dropped 

from a calibrated height (2 ft.) to 

impart a consistent impact energy 

(6J)

▪ The extent of cracking and 

raveling is then visually evaluated
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Unmodified Pervious Concrete

Impact 

Point

Crack formation 

and  Propagation  
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Impact 

Point

VAE-Modified Pervious Concrete – 2.5% o.c.w.
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Impact 

Point

VAE-Modified Pervious Concrete – 5.0% o.c.w.
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LA Abrasion, % Weight Loss, 500 revolutions 

▪ All grades of VAE are more effective than fiber in 

improving abrasion resistance

▪ 2% of VAE powder exceeds fiber modification by 30%   
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Split Tensile Tests, psi

Sample Size = 3” x 6” Cylinder 10 – 20% increase in split tensile strength
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▪ One challenge of evaluating pervious concrete mix 

designs is the lack of standard test methods  

▪ High void and aggregate content often yield inconsistent 

test results

▪ The properties of the cement paste in pervious concrete 

are key to determine performance 

Evaluation of Cement Paste in Pervious Concrete
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VAE-Modified Cement Paste Evaluation Method

Per standard C109

Cement 1 part

Sand 2.75 part

Water w/c = 0.5

Wacker VAE 1.5%, 2.5%, 5% by 

weight of cement

▪ ASTM C109 compressive strength of 

hydraulic cement  mortars

▪ 2” x 2” cube specimens

▪ Cured at standard condition for 

7D and 21D

▪ ASTM C348 flexural strength of 

hydraulic cement mortars

▪ 40mm (1.57”) x 40mm (1.57”) x 

160mm (6.3”) prism specimens 

▪ Cured at standard condition for 

7D and 21D
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▪ VAE-modification increases the compressive 

strength by ~ 30 - 50%

▪ Increased compressive strengths = stronger 

cement paste = improved durability of 

pervious concrete 

VAE-Modified Cement Paste Compressive Strength, psi
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VAE-Modified Cement Paste Flexural Strength, psi

▪ VAE-modification increases the flexural 

strength by ~15 - 20%

▪ Increased flexibility =  improved bonding = 

reduced cracking and surface raveling  
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Chemical Resistance – TNCA Field Trial  

CONTROL

POLYMER 

MODFIIED

POLYMER 

MODFIIED

CONTROL

CONTROL POLYMER-MODIFIED
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Chemical Resistance – TNCA Field Trial One Year Later

▪ 2 cores per mix were taken from the field

▪ Cores are partially immersed in 10% MgCl solution then undergo F/T cycles

▪ 2 control samples and 1 of the fiber + sand sample failed after 7 cycles;           

the second fiber + sand sample failed after 17 cycles

▪ 1% VAE samples lasted 40 cycles

▪ 2% VAE samples are still going now passing 60 cycles….

➢ VAE modification is the solution to chemical resistance + F/T 

resistance
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Silane Treated

Chemical Resistance – TNCA Field Trial

One Year Later - 7 cycles

Unmodified Fiber-Modified
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Chemical Resistance – TNCA Field Trial

One Year Later - 7 cycles

1% VAE 2% VAE
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Chemical Resistance – TNCA Field Trial

One Year Later - 17 cycles



6,03

13,0

4

13,0

4

6,03

7,907,90

VAE in Pervious Concrete, QAW, February 2018 29 of 31

▪ SEM image of a VAE-polymer 

modified system shows large 

continuous areas of polymer film

▪ VAE-polymer forms films and bridges 

around the cement paste; acting to 

enhance the bond between the 

cement and aggregate, leading to 

improved compressive and flexural 

strengths

▪ VAE-polymer films “over-bridge” 

cavities around/near the cement 

paste which deters crack propagation

▪ VAE-polymer films and bridges help 

“shield” and protect the cement paste 

from chemical attack

Microstructure of VAE-Modified Cement Paste

Polymer Bridge

Polymer Bridge
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Conclusions 

➢ VAE-modified pervious concrete shows superior overall 

durability and resistance to raveling and cracking

➢ VAE-modified pervious concrete exhibits excellent 

chemical resistance to deicing salts

➢VAE-modified cement paste shows outstanding 

compressive and flexural performance

➢All VAE grades out perform unmodified and fiber 

modified products 
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Thank You for Your Attention


