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Segmental Retaining Walls 
There are two types of Segmental Retaining Walls [SRWs]. There are 

Conventional SRWs and 

Reinforced Earth SRWs.

	Conventional SRWs resist the forces of failure such as overturning, tilting forward, or global failure 

(forward movement at the foot of the wall) by the weight, depth and batter of the SRW units alone.

	Reinforced Earth SRWs are a composite system including 4 major components. These components 

are: 

The SRW blocks (MaytRx stones) and footing,

The horizontal layers of geosynthetic often geogrid reinforcement, 

The select soil fill and in some installations, drainage from within this component, and

The drainage rock and drain tube behind SRW blocks. 

The above four components comprise the retaining wall.

This multi-component system is designed as a unit to work as a single large block, the wall, that will 

resist the forces of failure acting against the wall from the retained soil behind the block.

1.

2.

1.

2.

3.

4.

SRW Walls
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SRW Engineer

Why hire a competent SRW engineer?
A competent SRW engineer familiar with the project location should evaluate all site data and 

provide recommendations or an assessment of the following:

Slope Stability  
Slope stability analysis should include the influence of all geometry, subsoil properties, groundwater 

conditions, and slopes above and below the proposed retaining wall. Long term slope stability (global 

stability) is an important site assessment.

Settlement 
The type, thickness and compressibility of the foundation soils is required. The SRW engineer should 

be alerted to any collapsible soils in the wall structure’s vicinity which could cause distress or failure to the 

SRW.

Groundwater
Groundwater conditions in the vicinity of the SRW should be known and reported to the SRW 

engineer. This information should include: 

Current groundwater levels, 

Seasonal fluctuations of ground water, 

Maximum previous groundwater elevation,

Regional groundwater flow, 

Probable influence of SRW on groundwater flow and elevation, and 

The potential for hydrostatic pressure or seepage forces on or in the select soils and retained     

soil zones.

Hazardous Materials 
The areal extent and concentrations of hazardous materials, chemicals and/or microbiological 

activity at the site should be identified and provided to the SRW engineer.

1.

2.

3.

4.

5.

6.
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Seismic
Horizontal and vertical acceleration should be incorporated into the SRW design if there is potential 

for seismic activity.

Other considerations are:
Relative location of significant structures, especially structures that could involve potential 

loss of life.

Location of other engineered walls in the vicinity.

Landfill or subsurface mines in the area of the SRW.

The possibility of karst topography [typically from underground soluable rock that can result 

in sinkholes and other wall structure problems].

Steep slopes near the SRW site.

Are cohesive soils proposed for the select infill soil.

Is ground water elevation above the proposed bearing pad (foundation) elevation.

Is there potential seismic activity in the area.

	Local building codes and national standards should be followed to ensure all products associated 

with the SRW are adequately tested to establish conformance. Inspection of the fill material’s compaction 

should be conducted by a qualified inspector who is not employed by the contractor installing the SRW.  

Also, the qualified inspector should observe placement and tauntness of all geogrid layers.

	An experienced SRW engineer should provide all of the necessary information stated above as part 

of the SRW design or report. 

•

•

•

•

•

•

•

•

SRW Engineer
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Retaining Wall Primer

A retaining wall:
Is used to support soil which is higher than the adjacent grade.

Resists the lateral pressure from soil and water that produce horizontal force.

Low walls are less than 36 inches in height.

Failure in retaining walls:
Sliding failure is a result of inadequate downward weight and/or friction at the soil line.

Overturning is the inability to resist the moment of force which wants to pivot the wall structure.

Settlement is the inability of the soil to resist the downward, vertical, loads of the wall structure.

Weathering is the result of frost action within or on the surfaces of the wall structure.

Forces on a retaining wall :
	Vertical, downward, forces are the weight of the wall structure plus the soil over the footing.   

(failure = settlement. The footing must spread loads over a larger area to meet the strength of the soil.)

	Horizontal, slide, forces are the weight of soil (100 #/ cu ft) plus water pressure that tend to overturn 

the wall or make it slide forward.

	Soil contributing to the horizontal force is only that above the angle of repose of the soil. (typically 

assumed to be 33 degrees.)

	

Soil horizontal pressure acts parallel to the top plane of the wall unless it is surcharged. Surcharged 

walls have soil sloping upward behind the stone face of the retaining wall.

•

•

•

•

•

•

•

Retaining Wall Primer
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Hydrostatic Pressure :
	The pressure of water held behind the face of the retaining wall. Hydrostatic pressure increases with  

verticle depth.

	

Water pressure = weight (water per cubic foot) x height 

	

Soil Pressure =  [weight (free weight of soil above the angle of repose) x height] squared then 

divided by 2.

Moment of force :
	The moment of force acts as a force to pivot at the toe of the wall. Force = soil pressure x height/3.

Key Steps in SRW Construction:
Plan the location of the SRW, including location and limits of the top and bottom of the wall 

or walls.

Profile the SRW dimensions, including elevations of top and bottom of the wall and, for 

reinforced earth walls, elevations of the reinforcement.

Develop cross-sectional drawings.

Develop drainage details for both surface and subsurface water.

Develop specific details of bearing pad, geogrid reinforcement, wall abutment to other 

structures, wall termination, and geogrid layout around utilities and other obstructions.

Develop specifications consistent with the SRW construction drawings.

1.

2.

3.

4.

5.

6.

Retaining Wall Primer
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SRW Advantages

Advantages of SRW Walls

	SRWs have the advantage of offering multiple shapes, sizes, colors and textures as well as proven 

economic, constructability and a proven design methodology.

	SRWs typically cost 25 to 40 percent less than properly engineered concrete case-in-place, natural 

stone and masonry walls.

	Treated wood walls typically have a much shorter life when compared to the 75 to 100 year design 

life of SRWs. Treated wood walls may be moderately cheaper at installation but the life cycle cost of treated 

wood walls is much higher.

	SRW walls are better for the environment than treated wood walls because SRWs do not contain 

chemical additives such as creosote, arsenic and nickel like some timbers. Treated woods are increasingly 

being classified as hazardous waste, no longer accepted at many landfills. SRWs are relatively inert and 

are not affected by wet soils and humidity as natural wood products. SRWs do not attract insects, bugs and 

rodents which can be destructive to treated wood walls and the overall property.

	SRWs are dry stacked and mortarless. The SRW units flex with shrink/swell cycles of the retained 

soil. SRWs can tolerate this movement which will crack and damage ready-mix concrete and masonry walls. 

SRWs constructability is superior to ready-mix concrete and mortar walls. SRWs can be built in winter 

as long as the foundation soil is not frozen. Ready-mix concrete and mortar walls are typically limited 

to temperatures above 40 degrees Fahrenheit. Hot summer weather will also negatively affect the cure of 

ready-mix concrete and mortar.

	SRWs offer design flexibility to build graceful radiuses, 90 degree corners, stairs, columns, planter 

boxes and other architectural requirements can be built into a segmental retaining wall or built as separate 

side structures. 

	SRW design standards are established and published by the American Association of State Highway 

and Transportation Officials (AASHTO) and the National Concrete Masonry Association (NCMA). With 

stones manufactured to these standards and structures designed by competent SRW engineers and built to 

the specific guidelines of the engineer, the long term structural integrity of a segmental retaining wall or 

other structure can be assured.
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General information on Geogrid use and Wall construction

Geogrid Identification
	Geogrids are manufactured to varying specifications.  The original shipping of geogrids includes 

identification of the directional strength of the geogrid and the tensile strength. Be certain that the geogrid 

used is equal to or greater in strength than that specified in the engineering design.

Geogrid Storage
	Store geogrids in an inside environment where it will not be exposed to sunlight [ultraviolet light], 

strong acids or strong bases, fire or sparks and temperatures exceeding 160 degrees Fahrenheit. Do not allow 

the geogrid to be walked on or otherwise abused while in storage.

Geogrid Handling
	Lay geogrid rolls out with stress strength perpendicular to the face of the wall. Unroll the geogrid on 

a flat compacted stone/rock/select fill surface. Set an additional layer of MaytRx stones on the geogrid and 

install pins to hold the front of the geogrid in place. Pull the geogrid taunt at the back of the length specified 

by the design engineer and stake the back of each geogrid layer. Place fill on the taunt geogrid, being certain 

to not damage the geogrid by driving wheel or track equipment directly on the geogrid. A 4 inch layer of fill 

should be in place before wheel or track equipment is used behind the stone face of the wall.

Base Material Preparation for Geogrid
	Follow compaction guidelines of the design engineer before placing each layer of geogrid. Select 

soil fill shall be compacted to 95% of optimum dry per AASHTO T99. Typically, cohesive soils are 

compacted in six inch to eight inch lifts and granular soils in nine inch to twelve inch lifts.

Geogrid Installation
	Do not install damaged geogrid. Cuts, chemical damage and U V light exposure may alter the 

strength of the geogrid. Install layers of specified tensile strength geogrid as directed by the wall engineer. 

Orientation and depth of the specified geogrid is critical to wall stability. Do not allow geogrid to have 

wrinkles or be laid loosely before the next lift of backfill is placed.

	All layers of geogrid are to be one continuous piece from the wall stones to the rear point of the 

geogrid where it is staked taunt. Geogrid may not be spliced by overlapping two pieces in the principal 

stress direction.

Geogrid Information
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Backfill Compaction
	Backfill shall be placed and spread in lifts as previously discussed. Use only hand compaction 

equipment within 3 feet of the back of the MaytRx stones.

	At the end of each day be certain that the top layer of backfill is compacted and sloped away from 

the MaytRx stones to prevent water, should it rain, from flowing to the wall face or ponding in the fill zone.

	 All backfill lifts shall be compacted according to AASHTO T99 and per the design engineer’s 

instructions.

Drainage
	The final backfill layer shall be sloped to direct surface water away from the face of the retaining 

wall.

	Surface water that is not drained away from the backfill zone of the retaining wall can cause 

saturation of the select backfill soil. Saturation of select backfill soil will significantly reduce the strength 

of the engineered backfill zone. Reduced strength of the backfill zone will reduce the wall’s designed safety 

factor. If the designed safety factor is exceeded, wall failure is possible and likely will occur.

Block and Pin Systems
	MaytRx retaining wall stones are designed for the installation of pins as shown in MaytRx literature 

and in the engineer’s wall specifications. Walls are designed based upon the proper installation of the 

MaytRx stones and MaytRx pins. Failure to follow these directions and utilize the specified MaytRx blocks 

and pins will void the engineer’s design and potentially lead to wall failure.

	

Geogrid Information
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Critical Retaining Wall Factors

	 The retaining wall site must be void of wall foundation settlement problems and global slope 
instability. If the proposed wall site includes either or both of these problems, the problem(s) must be cured 
prior to wall construction to have a structurally sound SRW.

The Foundation
	 It may be necessary to remove in-situ soil at the location of the foundation and replace it with 
competent compactable soil. 

	 Drainage from the area that may result in the saturation of the foundation soils must be considered. 
The foundation must support the load of the retaining wall blocks (MaytRx stones) and the total retaining 
wall.

	 The foundation must not move or allow movement horizontally. Horizontal movement at the 
foundation will result in global failure of the SRW.

	 AASHTO [American Association of State Highway and Transportation Officials] standards allow 
bearing capacities to be computed using a minimum factor of safety of 2.5 applied to the calculated ultimate 
bearing capacity. AASHTO’s allowable bearing capacity of abutment footings constructed directly on 
mechanically stabilized structures shall be limited to 2.5 tons per square foot.

Embedment

	 Wall embedment (a toe) is critical to global stability. The embedment depth of wall stones (MaytRx 
stones) provides the resistance to the movement of the base of the retaining wall. In waterfront and 
submerged wall designs, embedment and prevention of scour that would remove the embedment soil is 
critical. Riprap is typically placed on the embedment soil to prevent the embedment soil from being washed 
or scoured away.

	 To prevent local bearing capacity failures and damage from frost heave, structures shall be designed 
for the following minimum embedment unless constructed on rock foundations. The minimum embedment 
is determined as a function of the height of structure [H] above the leveling pad.

	 Slope in Front of Structure		  Minimum Embedment

	 Horizontal  	  -  for walls				    H/20
			    -  for abutments			   H/10
	 3H:1V	walls						      H/10
	 2H:1V	walls						      H/07
	 3H:2V	walls						      H/05

Critical Retaining Wall Factors
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	 Embedment should be increased when:

There is large settlement potential or weak bearing capacity of underlying soils, 

Where there are steep slopes near or below the toe of the wall, 

There is potential of scour at the toe of the wall as in waterfront and submerged wall 

applications, 

 There is a potential of seismic activity.

	 These conditions should be addressed by an experienced SRW engineer familiar with site soil and 
groundwater conditions.

Tiered Walls

	 Upper tier walls act to distribute dead load on the underlying walls. If a tiered retaining wall is 
placed within a horizontal distance less than two times the height of the underlying wall, a surcharge 
load may be applied to the lower wall. Check the global stability of a combined tiered wall system and 
surrounding soils for conventional or reinforced earth retaining walls.

Stability

	 Computations are made considering the retaining wall [stones, backfill, grid material and select fill] 
to be a rigid body subject to overturning forces generated by the in-situ or backfill soil.

	 Minimum reinforcement length in the select fill shall be approximately 70% of the wall height as 
measured from the leveling pad (foundation) and not less than 8 feet unless evidence is presented to indicate 
shorter lengths are acceptable.

1.

2.

3.

4.

Critical Retaining Wall Factors
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Drop pin. If it is 1/2” above the stone, slightly move the stone 
forward or backward to align pin with slot of stone in layer below.

6.5” Pin

6” Stone

Pin Hole

1” Groove

.5”

6.5” Pin

.5”

6.5” Pin
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6” MaytRx

MaytRx Construction

3/4" OFFSET

ALIGNMENT GROOVES
ARE ACROSS PIN HOLES

BACKMOST
ALIGNMENT
GROOVE

CENTER 
ALIGNMENT
GROOVE

T

0" SETBACK
(STRAIGHT UP)

CENTER
ALIGNMENT
GROOVE

CENTER OF
PIN RECEIVING
GROOVE
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6” MaytRx

MaytRx Construction

3/4" OFFSET

PINS LOCATED 
ON OFFSET
SIDE

PIN RECEIVING 
GROOVE

Setback Batter
Without
Pins

7.1°

Setback Batter
With Pins &
Stones Pulled
Forward
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MaytRx Wall Construction

Construction of a MaytRx retaining wall should generally follow the 
following steps

Verification that the contractor meets all requirements of the SRW engineer’s specifications is the 

owner’s responsibility. Submittals of materials, qualifications and ability to properly install and 

supervise the wall system’s construction are included in this step.

Excavate to the lines and grades shown on the project grading plans for the foundation and select soil 

zone.  Prevent over-excavation and provide excavation support where required.

Assure that the soil strength in the foundation zone meets or exceeds the designed bearing strength. 

Soils not meeting the required strength shall be excavated and removed and replaced with soil meeting 

the designed criteria.

A minimum 6 inch layer of compacted granular material shall be placed for use as a leveling pad to 

the grades shown on the construction drawings. The granular foundation material shall be compacted 

to provide a firm and level bearing pad on which to place the first layer of MaytRx units. Compaction 

should be performed using a lightweight compactor, such as a mechanical plate compactor, to obtain a 

minimum of 95% of the maximum standard Proctor density (ASTM D 698).

 All materials (MaytRx units, granular backfill, select soils, geogrid, drainage tubes, etc.) shall be 

installed as shown in the wall details on the construction plans as designed by the SRW engineer. 

1.

2.

3.

4.

5.

MaytRx Construction
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Installations shall not conflict with the manufacturer’s recommendations for installation of their product. 

Specifically, MaytRx stones should not be shimmed unless approved by the manufacturer and geogrid 

should be installed as designed without mechanical equipment driving directly on the geogrid material.  

MaytRx stones must be on-gage at all points. This will allow stones to have contact at all points on each 

stone. Other specifications will be supplied by these manufacturers and other manufacturers.

Geogrid must not be overlapped to reach the desired depth behind the MaytRx units. All geogrid layers 

must be one continuous piece of geogrid from the wall face to the designed depth behind the wall. 

Geogrid must be installed under tension by pulling the geogrid taunt at the depth of the geogrid layer and 

staking each layer of geogrid at that depth. Tension stakes should not be removed until at least 6 inches 

of select soil are placed upon the taunt geogrid.

Wall tolerances will be specified by the SRW design engineer and must not be exceeded.

Select soil backfill shall be placed as shown in the construction plans and compacted in lifts of 10 inches 

or less to a 95% of standard Proctor density (ASTM D 698) at a moisture content within 2% of optimum. 

Spread and compact backfill in a manner that eliminates the development of wrinkles or movement of the 

geogrid reinforcement and the MaytRx units.

Only hand operated compaction equipment  shall be used within 3 feet of the back of the MaytRx units. 

Typically, compaction in this 3 foot area will be achieved by 3 or more passes of lightweight mechanical 

plate or roller equipment. Soil density shall not be less than 90% standard Proctor density.

Tracked construction equipment shall not be operated directly on geogrid material. A Minimum of 6 

inches of select soil fill is required to protect the geogrid material from damage. Turning of tracked 

6.

7.

8.

9.

10.

MaytRx Construction
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vehicles should be kept to a minimum to prevent displacing the select soil fill and damaging or moving 

the geogrid reinforcement.

Rubber tired equipment may pass directly over geogrid only if allowed by the manufacturer’s 

specifications but this is not recommended. Speeds must be kept slow and sudden braking or sharp 

turning may damage the geogrid’s strength.

At the end of each day the site shall have the select backfill sloped away from the wall face to direct 

water runoff away from the wall. Water runoff from the surrounding area must be directed away from the 

construction site.

Drainage rock shall be placed behind the MaytRx units as shown in the construction drawings. Drainage 

pipes and the main collection drain pipe at the foot of the wall shall be installed to carry water away 

from the wall face by gravity. A 2% slope is expected in the main drain pipe.

Install cap stones as shown in the construction drawings and glue in place with retaining wall adhesive as 

given in the engineer’s directions and adhesive manufacturer’s installation directions.

 Note: Geogrid manufacturers supply geogrids of varying strengths. In walls above 10 feet of height the 

SRW design engineer may use more than one grade (strength) of geogrid. It is of utmost importance that 

the geogrid layers be installed as specified on the construction drawings.

11.

12.

13.

14.

15.

MaytRx Construction
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Other special MaytRx construction drawings follow:

Installation of the MaytRx A stone as a soldier (vertical).

Installation of the MaytRx Cap stone as a soldier (vertical).

Installation of MaytRx Cap stones as a ledge.

1.

2.

3.
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Drainage Material 

Drainage materials placed in cores and immediately behind the concrete units should be clean and 

well graded course aggregate. Drainage pipes should be installed to carry water away from the structure.

	 A drainage system is designed to:  

   	 Prevent the buildup of hydrostatic pressure in the retained soils and foundation soils near the toe 

of the retaining wall.

	 Prevent retained soils from leaching through the face stones (MaytRx stones).

	 Provide a stiff leveling pad or footing to support the stacked face units (MaytRx stones).

	Course graded aggregate used to fill the voids in and between SRW units (MaytRx units) is 

recommended by the SRW manufacturer and design engineer. An example is a crushed stone conforming to 

AASHTO No. 57 gradation.

	Poor drainage leads to development of hydrostatic pressures that generate destabilizing forces on the 

wall system and can reduce shear strength of the soil.

	Surface water run-off should be directed away from the excavation and SWR system to prevent 

infiltration behind the stone face of the retaining wall. Saturation of the soils behind the retaining wall face 

will increase lateral pressure on the structure.

The damage or potential failure of a SRW due to water cannot be understated. It is of utmost 

importance to eliminate water from saturating the fill behind a SRW. Surface water should be directed away 

from the retaining wall. If the surface grade behind the wall cannot be graded to allow water to flow away 

from the face of the SRW, there should be a swale constructed behind the face of the retaining wall similar 

to those shown here. 

		

See drawings on following page.

1.

2.

3.
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MaytRx Unit
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The swale should be designed to catch surface water and carry it away from the SRW such that the 

water will be removed from the area of the SRW.

For water that may enter into the area behind the SRW, drain pipes or other drainage media must 

be installed to carry the water fully away from the SRW structure. For those cases where there may be a 

water bearing layer, either seasonal or constant, at the intersection of the retained soil and the select soil, it 

is imperative that a drainage system be installed to remove the water and carry the water fully away from 

the SRW. The design engineer is responsible for design of all drainage from the SRW. The engineer must 

have knowledge of the area for any water problems that may be present. It is critical that the installer follow 

the SRW engineers design. Oversight of the installer’s work by an onsite engineer or technician that has 

no formal or informal tie to the installer is a competent way to ensure that the SRW is installed per the 

engineer’s design.
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Soil Compaction

	Soil fill is compacted during retaining wall construction to develop soil shear strength and stiffness. 

The degree of compaction is typically specified as 95% of Maximum standard Proctor (ASTM D 698 or 

AASHTO T-99) or as 90 % of maximum modified Proctor (ASTM D 1557 or AASHTO T-180) density.

	Compaction lifts should not exceed the height of the MaytRx stone or 10 inches, whichever is less. 

Insufficient compaction may lead to less shear strength and result in unsafe SRW performance.

	Granular soils are recommended as the select soil infill for SRWs. These soils have higher 

permeabilities (flow characteristics) than fine soils, greater shear strength and are less susceptible to creep. If 

fine graded soils are used for the select soil zone special attention to internal and surface drainage is critical.

	Compaction of select infill soils during wall construction ensures maximum soil shear strength and 

stiffness. The degree of compaction is typically 95% of standard Proctor.

	The water content of the soils to be compacted is critical to the proper compaction of the soils.

	Geosynthetic (geogrids) can be damaged during compaction. Take care to not damage the geogrid 

material during compaction.

	Granular soils are recommended as the reinforced (select fill) soil for SRW structures. [See NCMA’s 

Design Manual for Segmental Retaining Walls for a table listing soil types and specifications].

	

Select Granular Backfill should be sound, durable material, free from organic matter and other 

deleterious material.

	Care must be exercised during compaction of soils to minimize or eliminate potential damage to the 

geogrid reinforcement during construction of the SRW. 
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Proctor Test

	 Various test are used to determine soil type, the proper compaction method and compaction results.

Laboratory compaction test
	 R. R. Proctor, a former field engineer for the Los 
Angeles City Bureau of Water Works and Supply, published 
a series of articles in 1933 describing the results of studies in 
compaction test procedures. The Proctor method of compaction 
control became widely used and led to the well known standard 
AASHTO Method (T-99).

	 Proctor test are performed to determine the maximum 
soil density and its optimum moisture content.

Standard Proctor Test 
	 A standard Proctor soil test is conducted as follows:
	
	 A soil sample is taken from the job location and placed 
in a container equal to 1/30 cubic foot (.025 cubic meter). A 5 ½ 
pound  (2.5 kg) weight with a striking face of 3.1 square inches 
(1999 sq mm) is dropped 12 inches (305 mm) for 25 blows on 
each of three equal layers. The soil material is then  weighed, 
less the mold, and recorded as wet weight per cubic foot.

	 The material is then oven dried for 12 hours to evaluate 
water content.

Modified Proctor Test
	 The modified Proctor test is done in much the same way 
except a 10 pound (4.53kg) hammer is used and dropped from 
a distance of 18 inches (457 mm) for 25 blows. The material is 
tested in a 1/30 cubic foot (0.025 cubic meter) container in five 
equal layers. The compaction effort produced is 56,200 foot lbs 
(76197 N), while the standard Proctor test produces 12,400 foot 
lbs (16812 N). The modified test is normally used to test material 
for higher shearing strength which support heavier loads.
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Performance Testing (On Site)
	
Nuclear Testing for Soil Density
	 Nuclear testing is the most common test used today. 
It is also accurate and easy to perform.  It is conducted 
with an instrument designed to measure soil density and 
moisture. The measuring probe uses a radioactive source in 
combination with Geiger tubes to measure either density or 
moisture.

	 An external detector probe is inserted into the soil 
to the desired depth. Basically, gamma rays emitted from 
the probe are absorbed by the soil and water atoms. The 
denser the soil and the more water present, the more rays 
are absorbed. Therefore, fewer rays manage to reach the 
instrument’s detector to be counted. Thus, the denser the 
soil, the lower the count will be.

	 The density of the soil from the field reading is 
related to the density of the soil from the lab Proctor test.

	 For Example:
	 Lab Proctor test - Weight = 117 #/cu ft
	 Field test            - Weight = 114.7 #/cu ft
	 Results 	    - 114.7/117 = 98 %
	 Or 		     98% of Standard Proctor

Soil Compaction
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MaytRx Square Corner Construction and Geogrid 
Installation

	 The MaytRx unit can be split to make square corner units. The solid MaytRx stones provide this 
capability. By using stones from a single manufacturing run to build both the corner units and the wall units 
there will be no color difference between the corner units and the wall units.

	 Splitting the solid MaytRx unit through the center develops two corner units that are used on 
successive layers to make square corners. Illustrations showing the alternating layers of these stones are on 
following pages.

	  It is advised that paver grade adhesive be applied to all stones in the construction of a corner to add 
additional stability to corners.

	 Drawings that follow show the proper installation of geogrid for inside and outside square corners. It 
is important to remember that most geogrids are directional and therefore layers of geogrid must be laid on 
successive MaytRx layers for outside square corners to have the directional strength specified by the SWR 
design engineer.

	 Also shown is the proper overlap for an inside square corner. The extension of the geogrid past the 
corner of the MaytRx stones assures that proper retention is achieved in the select soil zone. Never allow 
layers of geogrid to lay directly upon one another. Compacted soil of at least one stone layer’s thickness 
should be between layers of geogrid at corners or any other location.
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Geogrid Placement for Radius

	The drawings on the following pages show the installation technique for inside and outside radii. 

The setback and inclination angles create larger or smaller radii as the MaytRx wall increases in height, 

depending upon either a concave or convex orientation. These potential changes in length and elevations 

must be accounted for in engineering plans and field construction of the wall to assure the minimum radius 

is not encroached upon and that project requirements are met.

	A MaytRx inside and outside radius is shown on the following pages. Drawings and information on 

how to lay geogrid layers behind concave and convex MaytRx walls is also shown on the following pages. 

It is critical to note that, in curves, excess geogrid must be laid to obtain adequate overlap of the geogrid. 

Laying geogrid on successive layers allows for the overlap that is necessary (as shown in the drawings) 

while not laying geogrid directly on geogrid.

Very small radii can be made by using only the X stones or X and B stones to builds a small radii. 
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MaytRx Wall Stability

	The instability of a SRW can be characterized by 

Failure through Base Sliding, 

Overturning or Bearing Capacity and 

Excessive Settlement. 

These mechanisms for a soil-reinforced wall system are illustrated on the following page. Base 

sliding is the outward movement along the base of the reinforced soil mass due to insufficient lateral 

resistance. Overturning is the rotation of the reinforced soil mass about the toe of the wall. Bearing Capacity 

is the compressive failure or unacceptable deformation of the foundation soils due to excessive foundation 

pressures.

	Design of a MaytRx wall starts with a determination of the external earth forces for both the 

retained soil weight and the soil surcharge above the wall. The earth pressure force due to the retained soil 

weight is based upon the active earth pressure coefficient, the unit weight of the retained soil and the square 

of the wall height. Soil surcharge loads are dependant upon the same factors but linearly related to the 

height of the wall.

	The analysis for external stability with respect to overturning is determined by comparing the 

resistance and overturning moments for a reinforced wall system. The important design element is that the 

ratio of resistance to overturning moments should be greater than 2.0.

	Calculations can be performed for walls where reinforcement is not required. These conventional 

gravity segmental retaining walls do not incorporate geogrid in the soil behind the wall. The design is 

based upon the stability provided by a column of segmental retaining wall units alone. In some instances, 

considering specific load and soil conditions, walls of 4 to 6 feet of height can be constructed without 

geogrid soil reinforcement. 

1.

2.

3.

Stability
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Pullout Testing

Test Method: NCMA (National Concrete Masonry Association) test method SRWU-1
 
	 This test determines the connection strength between geogrids and segmental concrete units 
(MaytRx stones) used in the construction of reinforced earth retaining walls.

	 Tests are conducted under conditions that reproduce the connection system used in the field at 
full-scale.

	 The connection strength is defined based on ultimate strength measured after a prescribed amount of 
deformation is recorded at the back of the segmental (MaytRx) units. The results of a series of test are used 
to define the relationship between connection strength for a segmental unit (MaytRx stone) and geogrid for 
imposed loads. (See pullout test charts that follow.)

	 Geogrid is a system of connected polymeric tensile elements used as a horizontal reinforcement 
material in reinforced earth retaining walls. (This reinforcement may be referred to as geosynthetic or 
geotextile.)

Description of Pullout Test

	 A width of geogrid material is placed between stacked SRW units (MaytRx units) as recommended 
for field installation. The top layer of blocks is then loaded vertically to impose a load and the geogrid is 
pulled in tension under constant rate of displacement until failure occurs. Failure of the system is defined as 
sustained loss of connection capacity. Maximum connection capacity (strength) and tensile capacity, after 
a prescribed deformation has been recorded at the back of the MaytRx units, are used to define connection 
strength based on the maximum strength and service criteria of the grid material. Tensile loads are reported 
in lb/ft of width of geogrid. (metric units are kN/m.) 

The connection strength between the geogrid and the MaytRx units is used by the SRW design engineer in 
the design of the reinforced earth retaining wall.

Test results have verified that: 1. For pin type wall units, the pin strength offers no benefit if the pin is 
stronger than the junction strength of the geogrid. (See Figure 2 that follows, showing maximum strength 
between MaytRx stones and geogrid as equal using no pins, weak pins, medium strength pins and extra 
strong fiberglass reinforced pins.) 2. For SRW units that have downward lips on the rear of the stone 
and downward protrusions that fit in openings of the stone layer below, the geogrid is cut by the lips and 
protrusions and the connection strength between the stones and the geogrid is minimized to only the contact 
areas where there are no lips or protrusions. 
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Shear Capacity

Test Method: NCMA test method SRWU-2

 	 This test determines the shear strength between segmental concrete units (MaytRx stones).

	 The results of these test are required as part of the data necessary for the engineering design of a 
reinforced earth SRW.

	 Shear capacity between retaining wall units is defined by simple shear. A single unit is placed atop 
two underlying units, confined by an applied normal load and sheared across the underlying units through 
the application of a horizontal force. Testing is conducted with and without the inclusion of geosynthetic 
reinforcement in accordance with ASTM D 6919, Standard Test Method for Determining the Shear strength 
Between Segmental Concrete Units (Modular Concrete Blocks).

	 Geogrid connection capacity is evaluated in accordance with ASTM D 6638, Standard Test Method 
for  Determining Connection Strength Between Geogrid Reinforcement and Segmental Concrete Units 
(Modular Concrete Block). Connection capacity is determined by confining geogrid between segmental wall 
units under normal load similar to expected field conditions then applying a tensile load in the geogrid at a 
prescribed rate. It is important that the placement of the geogrid during testing is the same placement used in 
the field. The following charts are example charts of MaytRx pullout test. The additional chart showing the 
horizontal red line is the results of four test which verify that, in a finished SRW the pins that are used for 
stone alignment and initial placement of geogrid offer no additional strength to the connection between the 
SRW units and the geogrid. 

Pin Strength

	 The value of pin strength in engineered walls has been tested to verify that the value of pins in 
retaining wall systems is limited to set back control and the holding of the geogrid in place when it is pulled 
taunt and staked at the back while only one layer of stones is setting on the geogrid at the front of the section 
of geogrid being installed.

	 The following page shows the results of four tests conducted with the exact same conditions; stones, 
gravel fill, and geogrid while changing the pin type. Three pullout tests were conducted with 

No Pins, 
Low Strength Pins, 
Medium Strength Pins, and 
Fiberglass Reinforced High Strength Pins. 

The tests verify that the Peak Connection Strength is the same for all four tests.

	 MaytRx’s pins are stronger than the junction strength of high strength, high tenacity, and high 
molecular weight polyester geogrids. The junctions of the geogrid failed with no discernible damage to the 
MaytRx pin during all tests.

1.
2.
3.
4.

Pullout Testing
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Freeze-Thaw Test

SRW Unit freeze-thaw durability research considers many variables and is most often conducted 

in accordance with ASTM C 1262, Standard Test Method for Evaluating the Freeze-Thaw Durability of 

Manufactured Concrete Masonry Units and related Concrete Units.

	Field performance for both structural strength and unit durability has demonstrated that SRW 

systems are a sound alternative to poured concrete walls, wood walls and masonry walls for earth retention.

	SRW Units provide durable concrete equal to or greater than that of traditional concrete products 

used in highway and other applications when properly installed.
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MaytRx Unit’s Specifications

	
	 Walls built with the MaytRx solid stones will weigh approximately 141 pounds per square face foot 
of wall when considering gravel fill between stones. These calculations are based on 12 inches total depth 
and gravel fill at 125 pounds per cubic foot. MaytRx stones are 10” deep.

	

The Portland cement shall conform to class A (AE) with a 3000 psi minimum compressive strength 

at 28 days with a maximum adsorption of 10 pcf as determined in accordance with ASTM C 140.

For areas subject to detrimental freeze-thaw cycles the concrete shall have adequate freeze-thaw 

protection and meet the requirements of ASTM C 1262.

	All MaytRx units shall be sound, free of cracks or other defects that could interfere with the proper 

placing of the unit. The manufactured MaytRx unit will not impair the strength or permanence of the SRW.

	All MaytRx SRWs will be constructed with MaytRx pins. The MaytRx pins used in construction are 

equal in design and structure to the MaytRx pins used in pullout testing. 

	All MaytRx units shall be handled, stored and shipped in such a manner as to eliminate the dangers 

of chipping, discoloration, cracking, fracturing and other excessive stresses.

	All MaytRx units are to be manufactured to the specified height (6” or nominal 6”[5.906”]). Out of 

gauge stones result in considerable time wasted during construction to compensate for out of gauge stones. 

Published tolerances of +/- 1/16 inch can result in a 1/8 inch difference in the height of two adjacent stones. 

This difference is not acceptable. Units must be on gauge for competent wall construction. Stresses imposed 

upon MaytRx units that are artificially leveled with shims may result in a SRW that does not meet the  SRW 

design engineer’s criteria. Pullout test results may not be applicable to SRW’s with shimmed units.
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Square  Columns

Square MaytRx columns of various dimensions can be built with the MaytRx solid units. The 

following pages give installation drawings. Footing construction should adequately handle the load of the 

column. Use 150lbs per cubic foot to determine column weight.
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Batter	 	 The angle created by the MaytRx unit’s setback, measured from a vertical line drawn 	

			   from the toe of the front of the SRW. 

Drain Rock	 Rock placed within MaytRx cores and immediately behind the MaytRx stones and in 	

			   any other areas for drainage.

Drainage	 A water collection system, usually consisting of  dimpled plastic with a geotextile 

Composite	  fabric to prevent soil clogging. This system is used 	to collect water behind the drain 	

			   rock, from the select soil in the reinforced zone or from under the SRW system.

Foundation	 The soil that supports the compacted aggregate and the SRW face units.

Soil			 

Geogrid	 Synthetic material formed in a grid like structure and used to reinforce soil in the 		

			   select soil zone.

Geosynthetic	 Generic term used to describe geogrids and other reinforcement material such as 		

			   fabrics, drainage composites and erosion control mats.

Geotextile	 A textile-like material used in soil drainage and reinforcement applications.

Global 	 The resistance to overall movement of the SRW system in a circular mode.

Stability

HDPE		 High Density Polyethylene. The material used to manufacture drain pipe or tubes and 	

			   coat geogrid fibers.

Infill		  Select soil located behind the MaytRx units and drainage fill. May be reinforced with 	

			   soil reinforcement (geogrid).

Leveling Pad	 The level surface (gravel or concrete) used to distribute the weight of the dry-stacked 	

			   column of MaytRx units over a wider foundation area and to provide a working 		

			   surface during construction. The pad is typically constructed with free draining 		

			   granular soil to facilitate compaction and drainage.

SRW Terms & Glossary
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Long Term	 The allowable strength in the soil reinforcement at the end of the service life of the 

Design		 soil-reinforced MaytRx retaining wall. It is the maximum load that the

Strength	  reinforcement can carry and is taken into account in the design process.

MSE	 	 Mechanically Stabilized Earth. Soil reinforced Segmental Retaining Walls are 		

			   considered MSE structures.

Overturning	 An external stability failure of a SRW whereby lateral external forces cause the entire 	

			   reinforced soil mass to rotate about the base.

Permeable	 The ability of a fluid to pass through a material (soil or aggregate).

Phi Angle	 Describes the internal friction angle of strength of a particular soil material. Usually 	

			   expressed in degrees.

Proctor	 A method used to determine the compaction or density of soil materials.

(density)

PVC		  Polyvinyl Chloride. Usually refers to the material used to manufacture drain pipe.

Reinforced	 The area of a soil-reinforced SRW which contains the soil reinforcement.

Soil Zone	

Sliding		 An external stability failure of a SRW whereby lateral external forces cause the 		

			   entire soil mass to slide forward along its base or internally along a particular layer of 	

			   soil reinforcement.

Soil-Reinforced	A SRW which uses soil reinforcement to increase the mass of the SRW. Thereby 		

			   increasing stability.

Surcharge	 External load, usually applied at the top of a SRW. A roadway or building foundation 	

			   can be a surcharge.

Swale		  A small ditch or depression formed on top and behind the SRW system to collect 		

			   water and carry the water away from behind the SRW face. This avoids saturation 		

			   behind the SRW face stones and potential SRW failure.

SRW Terms & Glossary
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