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PROTECTION FROM NATURE™ 

 
 
 
 
 

This Statement of Qualifications is intended for your use in considering Guardian Retention Systems (GRS) for upcoming projects. It 
specifically addresses Guardian’s patented product line of slope stabilization and flood protection products and services. 

 

Guardian’s impressive track record is due in large part to the Guardian Retention System product line that was developed 15 years 

ago and is manufactured and installed by GRS. The product line includes: 

 

PermaShield™ VersaShield™ 

 

     

This document will provide details on the GRS product line, illustrate GRS’ Range of Capabilities and highlight completed projects. 

 

Upon your review of this Statement of Qualification should you have any questions or would like more information, or a 

demonstration of the Guardian product line please feel free to contact Guardian at 855-400-1948 or contact a representative at: 

 
Greg Bell Beau Adams John Garfield 

919-749-8872 502-655-6036 502-314-5834 
greg@guardianretentionsystems.com beau@guardianretentionsystems.com john@guardianretentionsystems.com 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Protection From Nature™ guardianretentionsystems.com 

mailto:greg@guardianretentionsystems.com
mailto:beau@guardianretentionsystems.com
mailto:beau@guardianretentionsystems.com


 

 

 

Guardian Retention Systems 

Company Profile 

 
Guardian Retention Systems provides quality 

engineered products, solutions, and services designed to 

reduce or prevent damage caused by the destructive 

forces of nature. We specialize in: 

• Erosion control and prevention 

• Emergency flood barriers 

• Slope stabilization 

• Slip and slide remediation 

• Stream bank reinforcement 

• Road shoulder restoration and reinforcement 

• Bridge pier-scour remediation and prevention 

• Storm water control and storage 

• Shoreline management and coastal defense – Beach Dune Reinforcement 

• Silt and sediment basins 

• Check dams 

• Cofferdam (caisson) construction 

 
Our broad range of products and services are ideal for both emergency and planned uses. We have clients nationwide including 

federal, state, county, and municipal agencies, departments of transportation, militaries, construction companies, engineering 

firms, developers, private citizens, and many more. 

Being a small business, we recognize the importance of quality, professionalism, and customer satisfaction. Our clients are the 

lifeblood of the company and each one is handled with an identify. They’re an integral part of our business and we never forget 

that we wouldn’t be in business without satisfied customers. 

We hold all the patents for our products and thus are the sole source of manufacture oversite and distribution. As a result, all 

products we sell are guaranteed to be of the highest quality. We vigorously inspect all product runs to ensure each and every unit 

produced meets or exceeds the stringent guidelines set forth by us for our manufacturers. 



 

 

 

Background 

In 2012, Beau Adams and a silent partner came together to 

form A&A Enterprises. They began to market what would 

eventually become known as the Guardian Retention System. 

Over time, more products were added to the offering  to  

satisfy the large gaps in products that provide effective 

protection from nature. With the Guardian Retention System 

becoming the face and identity of the company, A&A 

Enterprises officially changed its name to Guardian  Retention 

Systems, LLC in 2015. 

 

Guardian Retention Systems employs a staff of dedicated 

professionals. GRS is proud to boast a diverse background of 

employees consisting of former: Army Veterans, University 

Graduates, Excavation Experts, Business Elite, USACE, FEMA,   

and   State   District    Managers.    The    experience  and 

knowledge we offer is both unique and industry leading. 

 
 
 

 

Evolution of Innovation 

The idea of a system with an isosceles trapezoid cross-section 

has been around for a while. In fact, Beau Adams was involved 

in the design and development of the David Hall Patent which 

was the first trapezoidal barrier bag. Since then, Beau has 

designed and patented several additional products. 

• GRS VersaShield™ 

 
• GRS Permashield™ 

 

 
These products have been field tested and proven effective in 

even the most severe conditions and are now available 

exclusively through Guardian Retention Systems, LLC. 

We’re constantly considering ways to improve our products and 

services so we can continue to provide our clients with the best 

Protection from nature.™ 



 

 

 

Experience 

Since we opened our doors in 2012, we’ve successfully 

completed jobs across the United States. Our dedicated team 

brings years of experience and knowledge to each and every 

job. 

Exactly What You Need 

We offer services as early as design time and preliminary site 

evaluation to provide engineers and decision makers with the 

information they need to make an informed choice. When our 

team is done and the solution is complete, we wrap up our 

efforts with a collaborative post-project review and quality 

assurance reporting. 

Praise for Our Team 

Our nationwide project experience offering turnkey solutions 

has allowed us to amass an impressive collection of referral 

letters and recommendations. A sample collection has been 

added to the end of this document with more provided upon 

request. 



 

 

 
 

Guardian Retention Systems 

Products 

 
Guardian Retention Systems designs, produces, and installs the most effective stabilization and mitigation products worldwide. All 

of our products are constructed of heavy duty woven polypropylene and are custom manufactured to strict guidelines. Each of our 

products has a series of intended applications for which they are extremely efficient and effective. The versatility of our products 

offers the ability for combinations to meet the exact solution for all your areas of concern. 

MAIN FEATURES 

Adaptive 

The flexible nature of our products allows them to ‘hug’ the shape of the ground. This maximizes the area of surface contact and 

increases the adhesion between our product and its base. This added adhesion increases friction, reduces risks of uplift, and makes 

the overall system very stable. 

Stable 

Our products* feature a patented isosceles trapezoidal cross-section (symmetrical about its center axis). The characteristics of this 

shape allow our systems to redirect Lateral Earth Pressures (back pressures) into downward pressure helping to stabilize the 

system while minimizing uplift. 

This powerful shape incorporated into our system design offers a 

myriad of amazing benefits including, but not limited to, the ability 

to: 

• Resist sliding 

• Withstand rotational forces 

• Counteract rolling 

• Redirect active Lateral Earth Pressures 

• Increase frictional forces to fortify the structure 

• Use gravity and system weight to self-stabilize 

• Improve the system’s Factor of Safety ratio 

 

* All products except GRS FlowShield²™ feature an isosceles 

trapezoidal cross section. See section titled Rectangular Cross Section 

for features and benefits of our amazing rectangular cross-section 

product. 

 

 

Figure 1: Pressure distribution by trapezoidal design 



 

 

 
 

Stackable 

Our products are designed to be stackable which allows for 

implementations to reach your desired height. 

Strong 

Each of our products incorporates a cellular design that 

generates interlocking layers across the entire system. These 

interlocking ‘keyways’ make a durable, solid, zero 

maintenance solution. 

Rapid Installation 

Using our proprietary installation sled, a trained installation team can quickly install barriers to thwart rising flood waters or battle 

slipping embankments. A concrete-filled system can be deployed as quickly as 50 LF/Hr and system installs of over 300 LF/Hr are 

possible with sand filled products. 

Safe 

Our products are designed to be safely installed by small crews with limited or no heavy equipment. 

Smaller crews reduce risks resulting from human error and fatigue. 

Affordable 

We purposely designed our products to be affordable. For example, one mile of six-foot-tall GRS PermaShield™ system requires 

105 units compared to the 3,900 sandbags required to assemble a similar-sized sandbag wall. For that same situation, our system 

requires 30x less the amount of labor. 

In Summary 

Through a combination of leading safety parameters, premier engineering, and top manufacturing quality, Guardian Retention 

Systems products are industry leading. 
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GRS PermaShield™ is an effective, quick-to-install barrier retention system that can be filled with a variety of materials. This system 

features a patented isosceles trapezoid cross-section (symmetrical about its center axis) which gives the GRS PermaShield™ system 

unparalleled strength, stability, and resistance to roll-over. When stacked, this system can reach most any desired length and height. 

Suggested Fill Materials 

• Manufactured sand 

• Crushed stone (#3-) 

• Asphalt millings 

• Concrete 
 
 

Common Applications 

• Erosion control and prevention 

• Emergency flood barriers 

• Slope stabilization 

• Slip and slide remediation 

• Stream bank reinforcement 

• Road shoulder restoration and 
reinforcement 

• Bridge pier-scour remediation and 
prevention 

• Shoreline management and coastal 
defense 

• Cofferdam (caisson) construction 

 
Superior Fact 
• PermaShield™ can be installed directly 

into water 

 
 
 
 
 
 
 
 

Figure 2: GRS PermaShield™ System in Sample Stacked Configuration 
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Dimensions 

GRS PermaShield™ trapezoidal system 

standard dimensions (l x w x h): 

• 2’ System: 50’ x 4’ x 2’ 

• 3’ System: 50’ x 5’ x 3’ 

• 4’ System: 50’ x 6’ x 4’ 

• 6’ System: 50’ x 8’ x 6’ 

• 50’ system with 25 individual 2’ 
wide cells 

• Top opening is 2'x2' - base of 
system is 2' wider than system 
height 

 
 
 
 
 

Color / Finish Options 

There are multiple color and surface finish options for the PermaShield™ concrete walls. 

We can remove the Poly- 

propylene to leave a standard 

concrete wall appearance or 

spray and stamp for custom 

looks. 
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Emergency Management 

Emergencies do not wait for ideal conditions. PermaShield™ 

is designed to be the world’s fastest flood defense system. 

❖ 4 Crew members can deploy 50’ in only 20 

minutes 

❖ Proprietary installation sled allows for minimal 

equipment to erect barrier 

❖ System may be filled with a variety of materials 

❖ Can be stacked to reach desired height 
 

❖ Cellular structure makes for an impenetrable 

wall 

The PermaShield™ system makes an ideal, quickly assembled 

barricade against floods, water retention, and various threats 

of encroaching waters. The unique, patented trapezoidal 

design of GRS containment cells, unlike standard rectangular 

sandbags, employs gravity to generate downward pressure 

creating a tight seal. 

The system uses just a fraction of the time and manpower 

needed to fill traditional sandbags because the PermaShield™ 

is erected using a proprietary steel welded installation sled 

generally loaded with a rubber tire loader (backhoe or similar). 
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Product 
Specifications Test Method Results 

 

Material Specifications 

 
 

Engineered Performance 

Independent Engineering analysis have shown that when installed correctly the PermaShield™ concrete wall can withstand over 

6,000 lbs force/ft² before being susceptible to overturning and exceeds 65 tons bearing pressure stability. Actual and conceptual 

studies performed by: 

Precision Engineering, LLC Arnold Consulting Engineering Services, Inc. United States Army Corps of Engineers 
 

 

 

Fabric Type 100% virgin polypropylene  

Fabric Weight ASTM D1910 8.0 oz 

Weaving Construction ASTM D3775 10 x 

13.5   

Puncture Strength ASTM D571 >100 lbs 

Burst Strength ASTM D751 600 ps 

Tensile Strength ASTM D3375 390 X 

360 lbs   

Weft Tensile ASTM 4632 335 lbs 

Warp Tensile ASTM 4632 531 lbs 

Weft Elongation ASTM 4632 20% 

Warp Elongation ASTM 4632 20% 

UV Resistance Federal Test 70% 
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GRS VersaShield™ is a quick and effective Do-It-Yourself surface water barrier and flow control system that can be easily setup to 
deflect water, direct sheet flow, control runoff, and to slow water velocity. 

Common Applications 

·  Surface water barrier   · Flow control system   · Deflect water  · Slow Water Flow 
 

·  Direct sheet flow  · Control runoff  · Slow water velocity   · Control rising  waters 
 

·  Thwart flooding and rapid inundation · Create silt and sediment checks 
 

·  Create instant cofferdams · Stabilize small slopes and slides 
 

·  Serve as slope barriers · Reinforce headwalls and curbing · Beach and dune 

nourishment and stabilization 

Fill Options 

• Fill units with concrete and use them to stabilize slides, re-enforce 

creek and riverbanks, repair headwalls, or to serve as curbing. 

• Fill units with sand or asphalt millings to dam creeks, divert water, perform 

silt checks, or create fast, portable water barriers. 

Integrated Handles 

Built-in handles can be used to move filled units into place using light or heavy 

equipment such as a skid steer, backhoe, or excavator. 
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Highlights 

• Rapidly deployable 

• Portable, self-contained system 

• Reusable: fill, use, clean, dry, and use again 

• Specially sized units 3’ long by 1’ tall and 4’ long by 2’ tall 

• Made of waterproof polypropylene fabric with UV protection 

• Connect any number of units together to create custom system lengths 

• Stack units to create custom height systems up to 3’ tall 

• Various fill options, including concrete, sand, gravel, or asphalt milling 

• Ideal for smaller, Do-It-Yourself projects 

• Excellent tool for site development 

• 1’ tall bags are 500 LBS - 2’ tall bags are 2,800 LBS 
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Product Installation 
- 

We’ve custom-designed our own installation sleds to improve install time, 

maximize site safety, and standardize the install process. These steel welded sleds 

allow a trained team to quickly load and fill system with minimal labor involved. 

Versatile 

Installation unit is adjustable to accommodate the assortment of systems 

available. It’s flexible enough to adapt to most future designs too! 

All-Terrain 

The effective skid design allows the sled to be easily maneuvered across most 

terrains: roadway, creek side, mountainside, in and under water 

Faster 

By preloading product onto the sled, our installation team can focus on filling the 

system. Projects that normally take weeks, can now be completed in days. 

Durable 

The installation unit is made of heavy gauge steel and is designed for the rigors of 

the real world. 
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P.O. Box 1338 1136 South Park Drive, Suite 201 Phone (270)780-9445 

Bowling Green, KY 42101 Bowling Green, KY 42103 Fax (270)780-9873 
 

GRS (Guardian Retention System) Structural Analysis 

 

 

An analysis of the Guardian Retention System (GRS) was performed by Arnold Consulting Engineering Services, Inc. (ACES) in 

collaboration with Matthew A. Dettman, James D. Scott Professor of Civil Engineering at Western Kentucky University. The analysis 

was performed to determine the maximum loading GRS is capable of handling in the dike scenario with a conservative factor of safety 

associated. 

 

The analysis of the GRS used some basic assumptions of the dike construction, geometry, loading and construction material properties in 

order to determine the maximum loading capacity. The analysis was based on the following assumptions: dike construction per detail on 

page C300 of the construction documents, 2:1 slope from top of dike to top of GRS, wheel load of 6,000 psf over a 6” by 6” area, and 

rock and sand dike fill material was assumed to have a unit weight of 135 pounds per cubic foot (pcf). 

 

The analysis method was to determine the vertical loads a traffic load applies on the dike and using the Boussinesq method to determine 

the horizontal loads applied on the GRS which would allow us to determine the factor of safety. The analysis was performed for two 

different situations of failure for the retaining wall which are overturning of the wall and sliding of the wall. 

 

To begin the analysis of the wall a stress or vertical load the traffic had to be determined. For our analysis we used a load of 6,000 psf 

over a 6” by 6” area which correlates to a point load at the center of the tire of 1,500 pounds. This point load was used to analyze the GRS 

as a gravity retaining wall to determine the factor of safety for overturning and sliding for each different height of GRS bags. 

 

It was determined from our analysis that the Guardian Retention System (GRS) is capable of handling a traffic load of 6,000 lbs with a 

factor of safety of 9 for overturning and a factor of safety of 2 for sliding assuming a reasonable coefficient of friction between the GRS 

and the underlying subgrade. The analysis neglects the presence of the geotextile which would increase the factor of safety. 

 

It is our opinion that the GRS is as stable as the proposed Tencate Geotube (GT 500) as shown on the construction documents. 

 

 

 

 

 

 

Sincerely, 

John Sewell 

Arnold Consulting Engineering Services, Inc 
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An analysis of the Guardian Retention System (GRS) was performed by Arnold Consulting Engineering Services, Inc. (ACES) in 

collaboration with Matthew A. Dettman, James D. Scott Professor of Civil Engineering at Western Kentucky University. The analysis 

was performed to determine the maximum loading GRS is capable of handling with a conservative factor of safety associated. 

 

The analysis of the GRS used some basic assumptions of the railroad construction, geometry, loading and construction material properties 

in order to determine the maximum loading capacity. The analysis was based on the following assumptions: traditional all-granular 

ballast trackbed, track gauge of 4 feet 

8.5 inches, standard length ties of 8 feet 6 inches, minimum of 6” of ballast past end of tie with a 2:1 from edge of ballast, maximum axle 

load for standard train is 36 tons, and all-granular ballast was assumed to have a unit weight of 145 pounds per cubic foot (pcf). 

 

The analysis method was to determine the vertical loads the railroad applies on the ballast, sub-ballast, and subgrade and using the 

Boussinesq method to determine the horizontal loads applied on the RIBS which would allow us to determine the factor of safety. The 

analysis was performed for two different situations of failure for the retaining wall which are overturning of the wall and sliding of the 

wall. 

 

To begin the analysis of the wall a stress or vertical load the railroad applies on the ballast had to be determined. A research paper titled 

“Comparisons of Railroad Track and Substructure Computer Model Predictive Stress Values and In-Situ Stress Measurements” written by 

Jerry G. Rose, PhD, PE determined that maximum vertical stress under the railroad tie in the ballast is 22 psi (3,168 psf). For our analysis 

we doubled this load and used a load of 6,265 psf which correlates to a point load at the center of the tie of 43,855 pounds. This point 

load was used to analyze the GRS as a gravity retaining wall to determine the factor of safety for overturning and sliding for each 

different height of GRS bags. 

 

It was determined from our analysis that the Guardian Retention System (GRS) is capable of handling an axle load of 65 tons with a 

factor of safety of 3. The maximum load the GRS is able to handle of 65 tons is 1.8 times the peak axle load of 36 tons used on railroads 

with a factor of safety of 3. 
 

Sincerely, 

 

John Sewell, P.E. Principal 

Arnold Consulting Engineering Services, Inc 
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An analysis of the Guardian Retention System (GRS) was performed by Arnold Consulting Engineering Services, Inc. (ACES) in 

collaboration with Matthew A. Dettman, James D. Scott Professor of Civil Engineering at Western Kentucky University. The analysis 

was performed to determine the factor or safety for the GRS associated with typical loading from a two-lane highway. 

 

The analysis of the GRS used some basic assumptions of the two-lane highway construction, geometry, loading and construction material 

properties in order to determine the maximum loading capacity. The analysis was based on the following assumptions: typical pavement 

section of 8 inches of untreated aggregate base, 3 inches of asphalt surface, and 1.5 inches of asphalt surface; axle width of 8.5 feet, axle 

load of 18,000 pounds, and minimum of 1’ gravel shoulder with a 3:1 slope from edge of shoulder to edge of GRS. 

 

The analysis method was to determine the vertical loads the highway applies on the asphalt, subbase, and subgrade and using the 

Boussinesq method to determine the horizontal loads applied on the GRS which would allow us to determine the factor of safety. The 

analysis was performed for two different situations of failure for the retaining wall which are overturning of the wall and sliding of the 

wall. 

 

To begin the analysis of the wall a stress or vertical load the higway applies on the pavement section had to be determined. For our 

analysis we used a load of 6,265 psf which correlates to a point load at the center of the tire of 53,000 pounds. This point load was used to 

analyze the GRS as a gravity retaining wall to determine the factor of safety for overturning and sliding for each different height of GRS 

bags. 

 

It was determined from our analysis that the Guardian Retention System (GRS) is capable of handling an axle load of 65 tons with a 

factor of safety of 3. The maximum load the GRS is able to handle of 65 tons is 3.6 times the peak axle load of 18 tons used on highways 

with a factor of safety of 3. 
 

Sincerely, 

 

John Sewell, P.E. Principal 

Arnold Consulting Engineering Services, Inc 
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2006 EDMONTON RD • TOM PK INSVIL LE, KY 42167 • PHONE {270) 407 -5784 • PRECISI ON- ENGR. COM 

 

Date September 20, 2016 

Mr. Paul Couts, PE 

Highway Engineer 

Carroll County Highway Department 

616 East Elizabeth Street 

Flora, IN 46929 

 
Re: Retaining Wall Computations for Tippecanoe River Streambank Restoration Project 

 
Dear Mr. Couts: 

Precision Engineering is pleased to submit this summary of engineering calculations performed during the 

design analysis of the above referenced project. During this design we analyzed the proposed wall and 

factors of safety relating to bearing capacity, overturning moments and sliding forces . The findings of each 

ana lysis is summarized below. 

 

THE PROJECT & NATIVE SOIL ANALYSIS 

Precision Engineering completed a civil engineering design and layout for a 34' tall concrete retaining wall 

utilizing a woven polypropylene fabric. The wall is composed on 8 runs of 4' tall units with a 2' tall unit 

placed as the top run. The geometric design of the each unit is uniquely crafted to promote stability due to 

its isosceles trapezoidal shape. Each unit is filled with concrete (assumed to weight 150 pcf). This design 

allows for a quick construction time frame and is key to addressing the necessary speed of construction 

due to emergency situations presented by roadway erosion due to un predictable streams. 

Precision personnel performed a simple geotechnical analysis of the native soils found at the pr oject site. 

The soils were sieved and thus classified as a well-graded sand with 78% passing the #40 sieve. A 

standard proctor was performed on the soil and a maximum dry density of 124 pcf (pounds per cubic foot) 

was determined. 

 

BEARING CAPACITY 

Using the data collected from the soils analys _is we then began calculating  the forces in which the wall (and 

soil) will encounter once completed . Utilizin g a Phi angle of 38 degrees (typical for sandy soils), a gamma 

of 124 pcf, and the Terzaghi Equation we determined the bearing capacity required for the proposed 

construction is nearly 2,700 psf. Applying further calculati ons using Terzaghi's Equation we find that the 

existing native soil will have a bearing capacity of roughly 16,110 psf based on the design parameters 

shown on the drawings . This creates a bearing capacity factor of safety of 5.97. 

 
OVERTURNING MOMENTS 

The overturning moment was calculated using the soil paramete rs determined during the soil analysis and 

the characterist ics of the proposed retaining wall (including the weight of the wal l, setback of the wall, etc.) . 

The earth pressures were calculated and it was determined the Ac tive Earth Pressure was 3,563 lbs/ft while 

the Passive Earth Pressure was 1,713 lbs/f t. These values creates an overturning moment of 29,9 30 lbs/ft. 
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