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THE DURAHOLD SYSTEM

The DuraHold system is a solid, modular concrete retaining 

wall system that is used to stabilize and contain earth 

embankments, large or small. Today, the DuraHold system 

and several other retaining wall systems licensed by Risi 

Stone Systems are manufactured and installed across 

North America and internationally.

In the DuraHold system, the facing is constructed from a 

single mass-produced modular unit. Because the units are 

solid, they can be modified by cutting. Specialized units like 

coping and corner units are available to help speed up the 

installation of wall features. The DuraHold system can be 

constructed in three basic configurations: a DuraHold 

Single-Depth Conventional SRW, a DuraHold Geogrid 

Reinforced SRW, or a DuraHold Crib SRW. 

There are many applications for DuraHold retaining walls. 

Most examples can be divided into the three 

aforementioned configurations which, more or less, follow 

two basic uses: landscape applications and structural 

applications.

In landscape applications, the primary purpose of retaining 

walls is aesthetic in nature. Some examples of DuraHold 

landscape uses are water and terraced applications. Most 

landscape applications call for walls under 1.2 m (4 ft) in 

height, with minimal loads being applied to the wall. 

Consequently, most landscape walls are built as 

conventional SRWs. 

In structural applications, the primary function of retaining 

walls is to provide structure and strength to steep slopes or 

cuts. Some common structural uses for DuraHold retaining 

walls are high walls, some in excess of 7.5 m (25 ft); walls 

required to support parking, roads, or highways; and 

erosion protection along streams or lakes. In most of these 

cases, geosynthetic reinforcement is used or a crib 

structure is required. Crib SRWs utilize tieback and 

deadman units to increase the maximum allowable wall 

height. This configuration is particularly useful for 

construction in tight spaces (e.g. close to a property line).

The DuraHold system is supported by Unilock and Risi 

Stone Systems. Unilock will make every attempt to answer 

general questions and they will gladly provide customers 

with answers for site-specific applications. Each Unilock 

location has access to prepared information on the 

DuraHold system and has plenty of experience installing it. 

The RisiWall design software also helps to provide solutions 

for specific site designs. Unique applications often 

necessitate the assistance of a Professional Engineer. Risi 

Stone Systems can provide these solutions through its 

Engineering Design Assistance program.

FEATURES & BENEFITS
The DuraHold system has a number of features that make 

it unique. Each of these features has been developed to 

give a DuraHold retaining wall the advantages of increased 

beauty, simplified installation, and greater strength. These 

features benefit the owner by lowering the entire cost of 

the retaining wall, both during installation and well into the 

future.

Modular Retaining Wall System
Wall is flexible, yet retains its structural characteristics.

• Walls absorb minor movements due to frost or 

settlement.

• Requires minimal embedment below grade.

• A compacted granular base is all that is required.

• Reduces cost by not requiring an expensive structural 

footing.

Solid Unit Manufactured From  
35 MPa (5000 psi) Concrete
Provides wall with greater durability.

• Ensures the maximum weight of each unit because 

there are no voids or cores to be filled.

• Less susceptible to freeze-thaw deterioration.

• Less likely to be broken by handling or in transit.

• Solid units are easy to modify.

• Can create site-specific features using the modular units.

• No hollows to be filled with gravel and compacted.

• Ensures maximum resistance to overturning forces.

• Saves time and money.

Tongue and Groove Interlock
Interlocking mechanism molded into the units so there are 

no separate pins or clips.

• No need to incorporate multiple components; 

installation rates increase.

• Ensures maximum shear connection between units.

• Units are dry-stacked.

• Lower costs because no mortar is used in the 

construction.

• Minimal training is required to achieve excellent results.

• Units are self-aligning and self-battering.

• Once the first course is laid flat and levelled, subsequent 

courses automatically align horizontally and vertically.

• Creates a continuous interlock throughout the wall.

• Makes a stronger, more damage-resistant wall.

Size and Weight
The DuraHold units range in weight from 395kg (870 lbs) 

up to 790kg (1740 lbs). As a result, these units must be 

machine-placed.
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DuraHold with Geogrid Reinforcement
Ability to construct higher walls.

• Can utilize site soil as infill, consequently lowering 

disposal and extra material charges.

• Can use the same fascia throughout a site on lower 

conventional SRWs, and higher geogrid reinforced SRWs.

Choice of Configurations 

• Walls on one site with different structural requirements 

can have the same appearance.

DuraHold Crib Structure
Ability to construct higher walls.

• Can be used in areas of reduced space (e.g. close to a 

property line).

• Can be incorporated with lower conventional SRWs and 

higher geogrid-reinforced SRWs while maintaining the 

same appearance.

Choice of Configurations

• Walls on one site with different structural requirements 

can have the same fascia.

90° and 45° Corner Units
Manufactured to speed construction.

• Offers a finished appearance to the wall.

• Initiates the correct running bond pattern.

• Increases the strength of corners.

• Saves time during installation.

Complementing Accessories
All the standard features for retaining walls can be supplied 

by the manufacturer.

• Saves time during installation.

• Creates a uniform, finished look for the wall.

Technical Support and Engineering Design Assistance
Technical expertise developed over thirty years through 

experience and testing is available to customers.

• Ensures that retaining walls are correctly designed and 

constructed.

• Advanced software is available to help designers 

generate designs for stable retaining wall structures.

UNIT DETAILS

Due to local conditions and preferences, the licensed 

manufacturer may produce the DuraHold system with one 

or more minor variances. These differences in no way affect 

the performance of the wall.

COLOURS
DuraHold is manufactured in a standard grey colour, but minor 

variation may be due to concrete mixes. Special-order colours 

may be available in some locations.

CLOSED-END COPING
Some manufacturers produce closed-end coping units 

that can be used to hide the groove in the bottom of the 

coping unit at locations where the retaining wall steps up 

or down.

DuraHold System Units Face Width Back Width Height Depth Mass

Standard Unit

72 in 72 in 12 in 24 in 1610 lbs

1830 mm 1830 mm 305 mm 610 mm 732 kg

Tapered  
Half Unit

36 in 34 in 12 in 24 in 771 lbs

915 mm 876 mm 305 mm 610 mm 350 kg

90° Corner  
Unit

60 in 60 in 12 in 24 in 1363 lbs

1525 mm 1525 mm 305 mm 610 mm 620 kg

45° Corner  
Unit

60 in 60 in 12 in 24 in 1422 lbs

1525 mm 1525 mm 305 mm 610 mm 646 kg

Tieback  
Unit

72 in 72 in 12 in 24 in 1650 lbs

1830 mm 1830 mm 305 mm 610 mm 750 kg

Coping Unit

72 in 72 in 12 in 24 in 1568 lbs

1830 mm 1830 mm 305 mm 610 mm 713 kg

Half  
Coping Unit

36 in 36 in 12 in 24 in 789 lbs

915 mm 915 mm 305 mm 610 mm 359 kg
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OVERVIEW OF A SUCCESSFUL PROJECT

The following procedure is recommended for the 

construction of segmental retaining walls over 1.0m (3.0 ft) 

in height, or as required by local building codes.

Clear Plan 
• Aboveground Site Assessment: existing grades, 

structures, utilities, property lines, visible water features, 

etc., established.

• Contact all utility companies to confirm location of 

underground utilities that may not be visible in 

aboveground assessment.

• Proposed site modifications defined by designer 

(landscape architect, engineer, architect) based on 

owner’s requirements and site limitations. Includes 

proposed grades, retaining wall geometry, slopes, 

proposed use of land (parking areas, water detention, 

landscape), relocation of existing structures/utilities, new 

structures/utilities, location of trees, etc.

• Project drawings generated and submitted to 

appropriate agencies for approval.

• Investigate local building codes and apply for all permits 

required.

Assessment of Subsurface Conditions
• Geotechnical Investigation conducted to evaluate 

subsurface conditions of site, including soil types, 

characteristic properties, in-situ state, groundwater 

conditions, overall slope stability, bearing capacity.

• Recommended design parameters, construction/

excavation techniques, effects of proposed and existing 

structures, ground improvements, erosion protection, 

drainage considerations, anticipated settlement, etc., 

should be identified.

Site-Specific Retaining Wall Design
• Information provided in plan and geotechnical 

investigation provided to the wall design engineer. 

• The design may be provided by Risi Stone Systems 

through the Design Assistance Program (contact local 

manufacturer for details), or a third-party engineer 

qualified in this field. The design must synthesize all 

available information and include cross-section and/or 

elevation-view drawings, specifications, calculations, 

quantities, and related construction details.

Pre-Construction Meeting
• We recommend that all involved parties (designers, 

owner’s representative, general contractor, installer, 

inspecting engineer, supplier, etc.) attend a pre-

construction meeting to define schedule and clearly 

state responsibilities. 

• Parties not directly involved with the design and 

construction of the wall, but who may do future work 

that could influence the wall (e.g. paving, installing 

fences) should attend the meeting to understand the 

limitations of the wall and address precautions.

• Experience has shown that this simple step prevents a 

multitude of potential problems!

Geotechnical Inspection & General Review
• RisiStone recommends and most building codes require 

that a qualified engineer be retained to provide 

geotechnical inspection and general review of the SRW 

construction. These two functions can be conducted by 

the same individual, or a General Review Engineer my 

rely on the inspection and test reports of a third-party 

geotechnical engineer. (Refer to Specifications for 

details on scope and responsibilities).

Proper Installation
• Adherence to design, specifications, details, guides, and 

good construction practice is necessary.

• Water is controlled and managed before, during, and 

after construction.

• Conducted under the supervision of the General Review 

Engineer.

Final Grading
• Final grading should be conducted as soon as possible 

following construction to divert water away from the wall 

and create the optimum condition for great performance.

Letter of General Conformance
• General review engineer provides a letter to the owner 

that the wall has been constructed in general conformity 

with the design and specifications.

Safety Notes
• Ensure all workers are well-versed in the proper use of all 

equipment and vehicles

• Prior to each use, inspect all machinery to ensure that it 

is in good condition

• Do not exceed the recommended load/speed/capacity 

specified by the equipment manufacturer

• Ensure that overall maintenance of all machinery is kept 

up

• Follow all occupational health & safety guidelines set 

forth by your local government

It is critical that the contractor read and understand 
the wall design and specification prior to undertaking 
the work.

FOLLOWING THE DESIGN

UNDERSTANDING THE DESIGN
Depending on the stage in the design process, there are 

generally three potential types of design:

Typical Design
Non-site–specific design(s) selected from Risi Stone 

Systems’ library of assumed-conditions engineered 

cross-section drawings (all available at risistone.com). 

Selected based on preliminary information regarding 

proposed maximum wall height, use of structure, grading, 

etc. Suitable for preliminary cost estimates, feasibility studies, 

and conceptual approvals. Typical Designs should not be 

used for construction.

Preliminary Design
A site-specific design produced for preliminary purposes 

when some details of the required design information is not 

yet available. Includes all elements needed to construct the 

wall, but is not considered ready for construction as it 

remains contingent on verification of some site-specific 

detail(s). Includes site-specific cross-section drawings, 

elevation views, specifications, quantity calculations, details, 

statement of limitations, etc. Preliminary Designs should not 

be used for construction.

Final Design
All necessary information has been established and the 

design has been deemed ready for construction. A Final 

Design can be sealed by an engineer.

COMPONENTS OF THE DESIGN
The design should clearly provide all information necessary 

to construct the proposed SRW structure. The basic 

components are as follows:

Design Notes / Limitations
The design should include information regarding the design 

standard used, limitations of design, status of design 

(preliminary or final), design parameters and their source, 

design assumptions, purpose of the wall, and potential 

construction issues. The design should also highlight any 

further review that is required by other parties.

Cross-Section Drawing(s)
The cross-section drawing is usually provided to illustrate 

the general arrangement of the wall, soil zones, assumed 

parameters, structural elements, water levels, etc. A cross-

section drawing is normally provided for the maximum 

height section through the wall and/or the most critical 

section. Additional cross-sections may be provided to 

indicate variable conditions or wall orientation (terraces/

location of structures) throughout.

Elevation-View Drawing(s)
The elevation view or profile view of the wall depicts the wall 

as a whole, straightening corners and curves, essentially 

laying the wall out flat on the page. This drawing details the 

overall geometry of the proposed wall, steps at the top and 

bottom of wall, required geogrid length and placement 

(where applicable), location of other structures, etc. This 

drawing provides the contractor with an exact model upon 

which to establish grades and construct the wall.

Calculations and Quantity Estimates
Risi Stone Systems conducts analysis using several 

sophisticated design software applications. One application 

routinely used is the RisiWall design software (available at 

risiwall.com), a state-of-the-art SRW design program with 

over a decade of research and development built into it. Risi 

Stone Systems’ design reports typically feature the RisiWall 

design output. The detailed results of the analysis (design 

calculations, all design parameters, quantity calculations, 

etc.) may be included in the design report depending on 

the project requirements. The quantity calculations exactly 

represent the wall layout provided in the elevation view and 

Calculated Panel Geometry section of the RisiWall output. 

The contractor is responsible for verifying the quantities 

provided by checking the most recent grading information, 

and/or site grading, against the elevation view provided.

Details
The cross-section and elevation-view drawings are to be 

used in conjunction with the related detail drawings. These 

may include handrails, corners, curves, stepping foundation, 

steps, etc. Adherence to these details is vital for optimum 

wall performance.

Specifications
The Design should include standard specifications that 

outline specific requirements of the Design, Construction, 

and Materials.
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The following are the basic steps involved in constructing a 

conventional single depth (non-geogrid reinforced) 

DuraHold segmental retaining wall. These steps are to be 

used in conjunction with all relevant details provided 

following this section.

PLAN
With your final design in hand, begin to establish the wall 

location and proposed grades. Locate all utilities and 

contact local utility companies before digging. Mark a line 

where the front of the wall will be placed, keeping in mind 

the 36 mm (1.5 in) setback per course.

EXCAVATE
Excavate a trench down to the foundation grades specified in 

the design. The front of the trench should be 305 mm (12 in) 

from the planned face of the wall. The trench should be a 

minimum of 1525 mm (60 in) wide (front to back) and 610 mm 

(24 in) deep. This depth assumes one unit is buried (unit 

height of 305 mm [12  in]) plus the compacted granular base 

minimum depth of 305 mm (12 in). As the wall height increases, 

depth of embedment also increases, normally about 10% of 

the wall height. Greater embedment depths may be required 

to account for slopes more than 3H:1V in front of the wall, 

scour protection in water applications, global stability, or as 

specified in the design. The rear 305 mm (12 in) of the trench is 

excavated to account for the drainage layer. Excavations 

should be conducted in accordance with local codes under 

direction of the General Review Engineer (GRE).

VERIFY FOUNDATION SUBGRADE
Once the foundation trench has been excavated to the 

specified elevations, the native foundation soil must be 

checked by the GRE. The foundation soil must have the 

required allowable bearing capacity specified in the design.

PREPARE THE GRANULAR BASE
Start the base at the lowest elevation of the wall and 

compact to a minimum of 98% SPD. The minimum base 

thickness is 305 mm (12 in) or as required by the GRE to 

reach competent founding soil. 

A layer of unreinforced concrete (50 mm [2 in] thick) may 

be placed on top of the of the granular material to provide 

a durable levelling surface for the base course. At the 

direction of the GRE, geotextile might be required under 

the granular base. The minimum base dimensions at the 

top are 1220 mm (48 in) wide (front to back) and 305 mm 

(12 in) deep. The additional 305 mm (12 in) trench width 

allows for the placement of the drain.

STEP THE BASE
When the grade in front of the wall slopes up or down, the 

base must be stepped to compensate. Therefore, as the 

wall steps up in elevation, the foundation steps must be 

located to ensure the minimum embedment is achieved. 

The height of each step is 305 mm (12 in) – the height of 

one course. The 36 mm (1.5 in) offset must be accounted 

for at each step. Refer to “Stack Units” for an illustration of 

stepping the base.

Minimum
610 mm
(24 in)

Minimum 1525 mm (40 in)

Proposed face 
of wall

305mm          610mm                 305mm  (12in)            (24in)  (12in)

SINGLE-DEPTH INSTALLATION PROCEDURE PLACE FILTER CLOTH
Lay the approved filter fabric (geotextile) along the bottom 

of the rear of the trench and extend up the exposed 

excavation to the proposed wall height. Leave adequate 

material at the top to fold back towards the wall 

(completely containing the drainage material). Stake the 

filter cloth against the slope during construction. 

PLACE THE DRAIN
Various options for drain placement may exist, depending 

on how the pipe is to be outlet (refer to Details – 
Drainage). The drain may be outlet through the wall face or 

connected to a drainage outlet (storm drain). 

The drainage system is extremely important and outlets must 

be planned prior to construction. In the case of connecting to 

a drainage outlet, the drain should be placed at the lowest 

possible elevation and sloped at a minimum of 2%. At the rear 

of the base, allow the granular material to slope down on the 

sides towards the drain trench. In the 305 mm (12 in) area 

behind the base, place the approved drain tile (perforated 

drain with non-woven geotextile sock) on top of the filter 

cloth and minimal granular coverage.

PLACE THE FIRST COURSE
Position a level string to mark location of the back of the 

first course (should be 610 mm [24 in] from the proposed 

wall face or 915 mm [36in] from the front of the granular 

base). Place the first course of DuraHold units side-by-

side (touching) on the granular base.

Ensure units are level front to back and left to right. Extra 

care should be taken at this stage as it is critical for 

accurate alignment.

STACK UNITS
Sweep top of underlying course. Place next course so 

that the end of each unit aligns with the middle of the 

unit below (as shown on following page), thus creating 

the required running bond pattern. [Note: When certain 

details (such as corners and curves) are incorporated into 

the wall, the running bond pattern may shift slightly. A small 

deviation of up to one quarter of the unit length from the 

perfect running bond pattern is allowable. However, this 

deviation should be corrected as soon as the wall layout 

allows.]  Continue stacking courses to a maximum of 

four courses (915 mm [36 in]) before backfilling.
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DRAINAGE FILL
Drainage fill is placed immediately behind the wall facing 

and compact. The drainage layer must be a minimum of 

300 mm (12 in) thick and protected from the native 

material by the filter cloth.

CONTINUE STACKING AND FILLING
Continue stacking units and filling as described in the 

previous two steps until the desired height is reached, 

based on the design.

ENCAPSULATE AND FINISH GRADING
Fold the excess filter fabric over the top of the drainage 

layer and extend up the back face of the coping unit. 

Ideally, place an impervious layer of soil on top of the filter 

fabric and compact, providing for the required grading 

and/or swales. For other treatments such as pavers, 

concrete, or asphalt, care must be taken to ensure that 

heavy compaction/paving equipment remains a minimum 

of 1.0m (3.0 ft) from the back of the coping unit. Slope the 

surface above and below the wall to ensure water will flow 

away from and not accumulate near the wall units. See the 

DuraHold – Finishing Details section for ideas on tapering 

down and ending the wall.

VERIFY FOUNDATION SUBGRADE
Once the foundation trench has been excavated to the 

specified elevations, the native foundation soil must be 

checked by the GRE. The foundation soil must have the 

required allowable bearing capacity specified in the design.

PREPARE THE GRANULAR BASE
Start the base at the lowest elevation of the wall and 

compact to a minimum of 98% SPD. The minimum base 

thickness is 305 mm (12 in) or as required by the GRE to 

reach competent founding soil.

A layer of unreinforced concrete (50 mm [2 in] thick) may 

be placed on top of the of the granular material to provide 

a durable levelling surface for the base course. At the 

direction of the GRE, geotextile might be required under 

the granular base. The minimum base dimensions at the 

top are 2440 mm (96 in) wide (front to back) and 305 mm 

(12 in) deep. The additional 305 mm (12 in) trench width 

allows for the placement of the drain.

STEP THE BASE
When the grade in front of the wall slopes up or down, the 

base must be stepped to compensate. Therefore, as the 

wall steps up in elevation, the foundation steps must be 

located to ensure the minimum embedment is achieved. 

The height of each step is 305 mm (12 in) – the height of 

one course. The 36 mm (1.5 in) offset must be accounted 

for at each step.

PLACE FILTER CLOTH
Lay the approved filter fabric (geotextile) along the bottom 

of the rear of the trench and extend up the exposed 

excavation to the proposed wall height. Leave adequate 

material at the top to fold back towards the wall 

(completely containing the drainage material). Stake the 

filter cloth against the slope during construction. 

The following are the basic steps involved in constructing a 

single crib DuraHold segmental retaining wall. These steps 

are to be used in conjunction with all relevant details 

provided following this section.

PLAN
With your final design in hand, begin to establish the wall 

location and proposed grades. Locate all utilities and 

contact local utility companies before digging. Mark a line 

where the front of the wall will be placed, keeping in mind 

the 36 mm (1.5 in) setback per course.

EXCAVATE
Excavate a trench down to the foundation grades specified in 

the design. The front of the trench should be 305 mm (12 in) 

from the planned face of the wall. The trench should be a 

minimum of 2745 mm (108 in) wide (front to back) and 610 

mm (24 in) deep. This depth assumes one unit is buried (unit 

height of 305 mm [12 in]) plus the compacted granular base 

minimum depth of 305 mm (12 in). As the wall height increases, 

depth of embedment also increases, normally about 10% of 

the wall height. Greater embedment depths may be required 

to account for slopes more than 3H:1V in front of the wall, 

scour protection in water applications, global stability, or as 

specified in the design. The rear 305 mm (12 in) of the trench is 

excavated to account for the drainage layer. Excavations 

should be conducted in accordance with local codes under 

direction of the GRE.

Minimum
610 mm
(24 in)

Minimum 2745 mm (108 in)

Proposed 
face of wall

305mm  1830mm  305mm  (12in)      (72in)       (12in)

SINGLE CRIB INSTALLATION PROCEDURE
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Position a level string to mark the location of the back of 

the first course (should be 1830 mm [72 in] from the 

proposed wall face or 2135 mm [84in] from the front of the 

granular base). Place the first course of DuraHold  Standard 

and Tieback units side-by-side (alternating as shown) on 

the granular base. Ensure units are level front to back and left 

to right. Extra care should be taken at this stage as it is critical 

for accurate alignment.

Once the first course is installed, the crib fill material is to be 

placed and compacted to 95% SPD. The crib fillmaterial must 

be raised so the deadmen (standard units) can be placed on 

a level surface (i.e. the top of the fill must be at the same 

elevation as the top of the DuraHold tieback unit). The crib fill 

also functions as the drainage fill material.

PLACE THE DRAIN
Various options for drain placement may exist, depending 

on how the pipe is to be outlet (refer to DuraHold 
– Drainage). The drain may be outlet through the wall face 

or connected to a drainage outlet (storm drain). 

The drainage system is extremely important and outlets must 

be planned prior to construction. In the case of connecting to 

a drainage outlet, the drain should be placed at the lowest 

possible elevation and sloped at a minimum of 2%. At the rear 

of the base, allow the granular material to slope down on the 

sides towards the drain trench. In the 305 mm (12 in) area 

behind the base, place the approved drain tile (perforated 

drain with non-woven geotextile sock) on top of the filter 

cloth and minimal granular coverage.

Place the next course of standard units along the face. 

Deadman must be placed on every tieback and centred.

Place and compact fill to 95% SPD. The fill must be raised so 

the tiebacks can be placed on a level surface with the course 

below.

Place the next course of standard units and tiebacks on the 

wall. The tiebacks are to be placed on the centre of each 

deadman.

Continue to construct the crib wall until the required height in 

the design is reached (dependent on site conditions such as 

loading, soil, etc.). The top portion of the wall may be 

constructed as a conventional gravity structure as shown in 

the previous section.

DRAINAGE FILL
Drainage fill is placed immediately behind the wall facing 

and compact. The drainage layer must be a minimum of 

300 mm (12 in) thick and protected from the native 

material by the filter cloth.

ENCAPSULATE AND FINISH GRADING
Fold the excess filter fabric over the top of the drainage 

layer and extend up the back face of the coping unit. 

Ideally, place an impervious layer of soil on top of the filter 

fabric and compact, providing for the required grading 

and/or swales. For other treatments such as pavers, 

concrete, or asphalt, care must be taken to ensure that 

heavy compaction/paving equipment remains a minimum 

of 1.0m (3.0 ft) from the back of the coping unit. Slope the 

surface above and below the wall to ensure water will flow 

away from and not accumulate near the wall units. See the 

Finishing Details section for ideas on tapering down and 

ending the wall.
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The following are the basic steps involved in constructing a 

double crib DuraHold segmental retaining wall. These steps 

are to be used in conjunction with all relevant details 

provided following this section.

PLAN
With your final design in hand, begin to establish the wall 

location and proposed grades. Locate all utilities and 

contact local utility companies before digging. Mark a line 

where the front of the wall will be placed, keeping in mind 

the 36mm (1.5 in) setback per course.

EXCAVATE
Excavate a trench down to the foundation grades 

specified in the design. The front of the trench should be 

305mm (12 in) from the planned face of the wall. The trench 

should be a minimum of 3965mm (156 in) wide (front to 

back) and 610mm (24 in) deep. This depth assumes one 

unit is buried (unit height of 305mm [12 in]) plus the 

compacted granular base minimum depth of 305mm 

(12 in). As the wall height increases, depth of embedment 

also increases, normally about 10% of the wall height. 

Greater embedment depths may be required to account 

for slopes more than 3H:1V in front of the wall, scour 

protection in water applications, global stability, or as 

specified in the design. The rear 305mm (12 in) of the 

trench is excavated to account for the drainage layer. 

Excavations should be conducted in accordance with local 

codes under direction of the General Review Engineer 

(GRE).

VERIFY FOUNDATION SUBGRADE
Once the foundation trench has been excavated to the 

specified elevations, the native foundation soil must be 

checked by the GRE. The foundation soil must have the 

required allowable bearing capacity specified in the design. 

PREPARE THE GRANULAR BASE
Start the base at the lowest elevation of the wall and compact 

to a minimum of 98% SPD. The minimum base thickness is 

305mm (12 in) or as required by the GRE to reach competent 

founding soil. A layer of unreinforced concrete (50mm [2 in] 

thick) may be placed on top of the of the granular material to 

provide a durable levelling surface for the base course. At the 

direction of the GRE, geotextile might be required under the 

granular base. The minimum base dimensions at the top are 

3660mm (144 in) wide (front to back) and 305mm (12 in) deep. 

The additional 305mm (12 in) trench width allows for the 

placement of the drain.

STEP THE BASE
When the grade in front of the wall slopes up or down, the 

base must be stepped to compensate. Therefore, as the 

wall steps up in elevation, the foundation steps must be 

located to ensure the minimum embedment is achieved. 

The height of each step is 305mm (12 in) – the height of one 

course. The 36mm (1.5 in) offset must be accounted for at 

each step.

PLACE FILTER CLOTH
Lay the approved filter fabric (geotextile) along the bottom of 

the rear of the trench and extend up the exposed excavation 

DOUBLE CRIB INSTALLATION PROCEDURE

Minimum
610 mm
(24 in)

Minimum 3965 mm (156 in)

Proposed 
face of wall

305mm  3050mm  305mm  (12in)      (120in)      (12in)

to the proposed wall height. Leave adequate material at the 

top to fold back towards the wall (completely containing the 

drainage material). Stake the filter cloth against the slope 

during construction. 

PLACE THE DRAIN
Various options for drain placement may exist, depending 

on how the pipe is to be outlet (refer to DuraHold 
– Drainage). The drain may be outlet through the wall face 

or connected to a drainage outlet (storm drain). The 

drainage system is extremely important and outlets must 

be planned prior to construction. In the case of connecting 

to a drainage outlet, the drain should be placed at the 

lowest possible elevation and sloped at a minimum of 2%. 

At the rear of the base, allow the granular material to slope 

down on the sides towards the drain trench. In the 305mm 

(12 in) area behind the base, place the approved drain tile 

(perforated drain with non-woven geotextile sock) on top 

of the filter cloth and minimal granular coverage.

PLACE THE FIRST COURSE
Position a level string to mark the location of the back of 

the first course (should be 3050mm [120 in] from the 

proposed wall face or 3355 mm [132 in] from the front of 

the granular base). Commence construction of double crib 

by alternating standard units and tiebacks, as described in 

construction of single crib. Place deadmen (standard units) so 

that there is a 0.6m (2ft) gap between tieback and deadman, 

while ensuring deadmen are centered on their respective 

tieback (as shown). Ensure units are level front to back and left 

to right. Extra care should be taken at this stage as it is critical 

for accurate alignment.

Place and compact crib fill to 95% SPD. Crib fill should be 

compacted in lifts to a height equivalent to that of a 

DuraHold unit (305mm [12in]) to create a level surface 

upon which the additional tieback can be placed. The crib 

fill also functions as the drainage fill material. Construct 

second course by placing standard units and additional 

tieback units as shown. Tieback units are to be positioned 

such that its grooves engage both the tieback and deadmen 

tongues on the lower course.

Place and compact crib fill (to 95% SPD) around standard 

units and tiebacks in order to create a level starting surface to 

repeat the above steps until the desired double crib height is 

achieved. Once completed, continue construction by 

following instructions on how to install a single crib, and then a 

conventional wall.

ENCAPSULATE AND FINISH GRADING
Fold the excess filter fabric over the top of the drainage 

layer and extend up the back face of the coping unit. 

Ideally, place an impervious layer of soil on top of the filter 

fabric and compact manually, providing for the required 

grading and/or swales. For other treatments such as pavers, 

concrete, or asphalt, care must be taken to ensure that 

heavy compaction/paving equipment remains a minimum 

of 1.0m (3.0 ft) from the back of the coping unit. Slope the 

surface above and below the wall to ensure water will flow 

away from and not accumulate near the wall units. See the 

DuraHold – Finishing Details section for ideas on tapering 

down and ending the wall.
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The following procedure outlines the installation of a 

geogrid-reinforced wall using imported, well-draining gravel 

as the reinforced fill. For use of on-site soils as the 

reinforced fill, refer to  Alternate Reinforced Fill Materials.

PLAN 
Before beginning construction, be sure to have a final 

design and arrangements made for a General Review 

Engineer (GRE) to be present. Begin to establish the wall 

location and proposed grades. Locate all utilities and 

contact local utility companies before digging. Mark a line 

where the front of the wall will be placed, keeping in mind 

the 36 mm (1.5 in) setback per course.

EXCAVATE REINFORCED ZONE
The excavation must be carefully planned and consider 

several elements. Based on the type of soil being 

excavated, the GRE must determine the maximum 

allowable “cut” angle the excavation can sustain. This angle 

ensures the stability of the excavation during construction. 

The required geogrid length (as shown in the design) plus 

305 mm (12 in) defines the minimum width at the base of 

the excavation. Measuring from 305 mm (12 in) in front of 

the wall face, extend a line back a distance equal to the 

base width determined above. Before excavating, consider 

structures and trees that may be impacted by the 

excavated slope. Excavation continues until the slope is 

cleared and a flat area at the base is exposed extending 

305 mm (12 in) past the proposed face of the wall.

EXCAVATE GRANULAR BASE
Excavate a trench for the granular base. The front of the 

trench should be 305 mm (12 in) from the planned face of the 

wall.The trench should be a minimum of 1525 mm (60 in) wide 

(front to back) and 610 mm (24  in) deep. This depth assumes 

one unit is buried (unit height of 305 mm [12  in]) plus the 

compacted granular base minimum depth of 305 mm (12  in). 

As wall height increases, depth of embedment also increases, 

normally about 10% of the wall height. Greater embedment 

depths may be required to account for slopes more than 3H:1V 

in front of the wall, scour protection in water applications, global 

stability, or as specified in the design. The rear 305 mm (12  in) of 

the trench is excavated to account for the drain. 

VERIFY FOUNDATION SUBGRADE
Once the wall has been excavated, the native foundation soil 

must be checked by the GRE. The foundation soil in a 

geogrid-reinforced SRW is considered to be the material 

underneath both the facing and reinforced zone; that is, the 

entire wall footprint. This verification should not just be limited 

to the soil underneath the granular footing. The foundation soil 

must have the required allowable bearing capacity specified in 

the design.

PREPARE THE GRANULAR BASE
The base should be started at the lowest elevation of the 

wall and be compacted to a minimum of 98% SPD. The 

minimum base thickness is 305 mm (12 in) or as required by 

the GRE. A layer of unreinforced concrete (50 mm [2 in] 

thickness) may be placed on top of the of the granular 

material to provide a durable level surface for the base 

course. The minimum base dimensions are 1220 mm (48 in) 

wide (front to back) and 305 mm (12 in) deep. The 

additional 305 mm (12 in) trench width allows for the 

placement of the drain.

Minimum
610  mm
(24 in)

Minimum 1525  mm (60 in)

Proposed 
face of wall

305 mm  610 mm    305 mm  (12 in)      (24 in)       (12 in)

REINFORCED SRW INSTALLATION PROCEDURE STEP THE BASE
When the grade in front of the wall slopes up or down, the 

base must be stepped to compensate. As the foundation 

steps up, ensure the minimum embedment is maintained. 

The height of each step is 305 mm (12 in) – the height of 

one course. The 36 mm (1.5 in) offset must be accounted 

for at each step. Refer to “Stack Units” for an illustration of 

stepping the base.

PLACE FILTER CLOTH
Lay the approved filter fabric (geotextile) along the bottom of 

the rear 305 mm [12 in]) of the excavation and extend up the 

exposed cut face to the proposed wall height. Leave 

adequate material at the top to fold back towards the wall 

(completely containing the reinforced fill material). Stake the 

filter cloth against the slope during construction. 

PLACE THE DRAIN
Various options for drain placement may exist, depending 

on how the pipe is to be outlet (refer to Drainage). The 

drain may be outlet through the wall face or connected to 

a drainage outlet (storm drain). The drainage system is 

extremely important and outlets must be planned prior to 

construction.

In the case of connecting to a drainage outlet, the drain 

should be placed at the lowest possible elevation and 

sloped at a minimum of 2%. At the rear of the base, allow 

the granular material to slope down on the sides towards 

the drain trench. In the 305 mm (12 in) area behind the 

base, place the approved drain tile (perforated drain with 

non-woven geotextile sock) on top of the filter cloth and 

minimal granular coverage.

PLACE THE FIRST COURSE
Position a level string to mark location of first course 

(should be 915 mm [36 in] from the front edge of the 

granular base). Place the first course of DuraHold units 

side-by-side (touching) on the granular base.

Ensure units are level front to back and left to right. Extra care 

should be taken at this stage as it is critical for accurate 

alignment.

STACK UNITS
Sweep the top of the underlying course. Place the next 

course so that the end of each unit aligns with the middle 

of the unit below (as shown on the following page), thus 

creating the required running bond pattern. Continue 

stacking courses up to the elevation of the first layer of 

geogrid or to a maximum of four courses (915 mm [36 in]) 

before backfilling.

REINFORCED FILL
Begin by placing reinforced fill behind the wall. The 

reinforced fill is placed in maximum 150 mm–200 mm 

(6 in–8 in) lift thickness and compacted to a minimum of 

95% SPD. The compaction must be checked by the GRE at 

regular intervals.
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Place next lift of fill material on top of the geogrid 

reinforcement, placing the loose material at the front of the 

wall, and raking it back, away from the face (this method 

maintains tension in the geogrid during filling). Continue 

stacking units and filling until the next layer of geogrid 

reinforcement is reached. Continue placing the DuraHold 

units, filling, and laying the geogrid reinforcement as 

described above until the desired wall height is reached.

ENCAPSULATE AND FINISH GRADING
Fold the excess filter fabric over the top of the fill (reinforced 

zone) and extend up the back face of the coping unit. 

Ideally, place an impervious layer of soil on top of the filter 

fabric and compact, providing for the required grading and/

or swales. For other treatments such as pavers, concrete, or 

asphalt, care must be taken to ensure that heavy 

compaction/paving equipment remains a minimum of 1.0m 

from the back of the coping unit. Slope the surface above 

and below the wall to ensure water will flow away from and 

not accumulate near the wall units.

Continue backfilling up to the elevation of the first layer of 

geogrid reinforcement. Caution must be taken to ensure 

the allowable lift thickness is not exceeded and/or heavy 

compaction equipment is not operated within 1 m of the 

back of the wall (only hand-operated plate compactor). 

Overcompaction behind the wall facing will result in an 

outward rotation of the units and poor vertical alignment.

PLACE FILL OVER GEOGRID REINFORCEMENT

Correct


Ensuring the DuraHold units are free of debris, lay the 

geogrid on top of the units to within 25 mm (1  in) of the 

face. Place the next course of DuraHold units (as described 

above) to secure the geogrid in place. Pull the geogrid 

reinforcement taut across the reinfroced fill material to its full 

length and stake in place to maintain tension. The reinfroced 

fill material should be level with the back of the DuraHold 

unit, allowing the geogrid to be laid out horizontally.

INSTALL GEOGRID REINFORCEMENT
Ensure the geogrid reinforcement specified in the design 

matches the product on site (no substitutes are 

acceptable without consent of the design engineer). Cut 

the geogrid from the roll to the specified length, ensuring 

the geogrid is being cut perpendicular to the direction of 

primary strength. 

ALTERNATE REINFORCED FILL MATERIALS

In the geogrid installation, we recommend using well-

graded, free-draining (maximum 8% fines) granular fill 

material for the reinforced zone. This type of high quality 

material has several important benefits:

BENEFITS OF IMPORTED GRANULAR  
(FREE-DRAINING) MATERIAL
• Does not require tedious construction of drainage layer.

• Requires less monitoring by GRE.

• Compaction is less dependent on moisture content.

• Less susceptible to long-term creep of the soil mass.

• Higher shear capacity (greater strength) means less 

geogrid reinforcement.

• Better drainage and higher performance.

USE OF OTHER APPROVED MATERIALS
Other approved materials may be utilized for fill, subject 

to minimum recommended parameters. We recommend 

that alternative fill materials be limited to:

• Fine-grained soils with low plasticity (i.e. SC, ML, CL, 

with PI ≤ 20)

• Material free of organics, debris, and with low to 

moderate frost heave potential that is approved by the 

GRE as adequate for structural fill

CONSTRUCTION OF REQUIRED 
DRAINAGE LAYER WHEN USING NON–
FREE-DRAINING MATERIALS
As these materials are not considered to be free-draining, 

a minimum 300 mm (12 in) thick, 19 mm (¾ in) clear stone 

drainage layer must be placed immediately behind the 

wall with design-specified filter cloth to separate it from 

the reinforced soil. At the geogrid layer elevations, the 

filter cloth must be cut and have minimum 150 mm (6 in) 

overlap as shown in the drawing.

The reinforced soil must be placed at maximum 200 mm 

(8 in) lift thinkness and compacted to 95% SPD or as 

specified in the design. At subsequent geogrid layers, the 

drainage layer must be completely encapsulated as 

described above. As this is a critical component of the 

wall construction, care must be taken to ensure the 

drainage material is protected from contamination.
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VERTICAL WALLS

There are several key factors that should be considered 

when constructing a successful vertical wall.

• Units on every other course must be rotated 180º.

• As SRWs are designed to “relax” forward to develop an 

Active Earth Pressure, it is very possible that a vertical 

wall could rotate forward past vertical, either during or 

after construction. To help accommodate this rotation, it 

is recommended that the base be constructed with a 2% 

negative slope from front to back (as shown).

• The foundation material plays a substantial part in 

vertical walls. Any settlement in these types of walls 

could result in an over-vertical batter. Extra care must be 

taken to ensure the foundation bearing capacity is more 

than adequate, and that any anticipated settlement is 

taken into account.

• Over-compaction of the fill material behind the units 

may cause the SRW units to rotate forward beyond 

vertical. It is important to keep the compaction lifts of 

the fill materials to a minimum (150–200 mm [6–8 in]). 

Heavy equipment must be kept a minimum of 1 m (3 ft) 

from the back of the SRW units.

It is generally recommended that battered walls be 

constructed wherever possible. However, with proper 

preparation and care, vertical walls can be constructed 

successfully.
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OUTSIDE CORNERS

90° OUTSIDE CORNERS
Single-Depth Construction
Place standard units on base course leading to the corner. 

Place corner unit (left corner shown) so both rough faces 

will be exposed in the final construction.

Continue placing standard units on adjacent wall, abutting 

the back side of the corner unit.

For a strong, tight corner, apply a concrete adhesive to the 

area where the corner units will overlap. Place alternate 

corner unit (right corner shown) to interlock corner.

Place standard units to complete the course.

Repeat until desired wall height is achieved.

Mitre cut coping and place units as shown.

Reinforced Construction
For reinforced applications, it is better to place the layers of 

reinforcement on different courses, on either side of the 

corner, so the layers of reinforcement do not lie directly on 

top of each other. If the reinforcement must be placed on 

the same course on both sides of the corner, a minimum of 

75mm (3 in) of reinforced fill must be placed and 

compacted between the layers of reinforcement. Also, 

never overlap the reinforcement in the joint between 

stacked SRW courses and ensure the leading edge of the 

reinforcement is placed within 25mm (1 in) of the face of 

the SRW units.

Crib Construction
note: Once the recommended single crib height is 

achieved (refer to site-specific design), the remaining 

courses can be installed with standard single depth 

DuraHold units.

Place units on base course leading to the corner. Continue 

placing base course units on adjacent wall, as shown.

Commence second course by placing alternate corner unit 

to interlock corner. Place standard units and deadman 

units leading up to corner. note: Deadman unit located 

closest to 90º corner may have to be adjusted slightly to 

allow for placement of deadman on adjacent wall. 

Continue placing standard units and deadman units on 

adjacent wall to complete course. 

Alternate base course and second course construction 

techniques until desired wall height is achieved.
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Reinforced Construction
For reinforced applications, it is better to place the layers of 

reinforcement on different courses, on either side of the 

corner, so that the layers do not lie directly on top of each 

other. If the reinforcement must be placed on the same 

course on both sides of the corner, a minimum of 75mm (3 

in) of reinforced fill must be placed and compacted 

between the layers of reinforcement. Also, never overlap 

the reinforcement in the joint between stacked SRW 

courses and ensure the leading edge of the reinforcement 

is placed within 25mm (1 in) of the face of the SRW units.

Crib Construction
Place units on base course leading to the corner. Continue 

placing base course units on adjacent wall as shown.

Note: For angles between 0º and 45º an additional tieback 

should commence adjacent wall, and half-tapered units 

may have to be substituted for deadmen on either side of 

corner – similar to construction of 45º Outside Single Crib. 

For angles between 45º and 90º follow construction 

technique as shown.

Commence second course by placing alternate corner unit 

to interlock corner. Place standard units and deadman 

units leading up to corner. Note: Deadman unit located 

ODD-ANGLED OUTSIDE CORNERS
Single-Depth Construction
Place standard units on base course leading to the corner. 

Place modified corner unit (left corner shown) so both rough 

faces will be exposed in the final construction.

Continue placing standard units on adjacent wall, abutting 

the cut side of the modified corner unit.

For a strong, tight corner, apply a concrete adhesive to the 

area where the corner units will overlap. Place alternate 

modified corner unit (right corner shown) to interlock corner.

Place standard units to complete the course.

Repeat until desired wall height is achieved.

Mitre cut coping and place units as shown.

closest to corner may have to be adjusted slightly to allow 

for placement of deadman on adjacent wall. Continue 

placing standard units and deadman units on adjacent wall 

to complete course. 

Alternate base course and second course construction 

techniques until desired wall height is achieved. 

Making Modified Corner Units
To construct corners for any angle, other than those 

created using the manufactured corner units, you will need 

to make modified corner units as follows.

The tools you need to modify a unit include: tape measure, 

framing square, chalk, concrete saw, chisel and hammer.

Identify the necessary unit measurements from the table 

based on the angle of the corner. Decide if you are going 

to make a left or right modified corner unit. Select a unit 

identified in the “Unit to Modify” column of the table. If you 

are using a 90° corner unit to start with, make sure you 

select the left or right corner unit that corresponds to the 

corner unit you are making. Use the appropriate diagram 

when measuring for your cut and face cut lines.

Measure the distances specified, on the front and back of 

the unit, and mark the SRW unit.

On one arm of the framing square, mark the specified cut 

length. On the other arm mark the specified face cut 

length.

Align the marks on the framing square with the marks on 

the SRW unit. Trace the edge on the framing square to 

mark the unit. For outside corners, make sure the cut 

dimension is to the back of the SRW unit.

Saw cut the unit along the cut and face cut lines to create 

a smooth square edge that will neatly abut the side of a 

standard unit. 

It will also be necessary to remove a portion of the key to 

allow the SRW unit from the next course to stack properly.
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Outside Left Unit

Outside Right Unit

Outside Corner – Metric Dimensions

Angle
[degrees]

Front
[mm]

Back
[mm]

Face Cut
[mm]

Cut
[mm]

Unit to
modify

5 942 915 27 610 Standard
10 968 915 53 610 Standard
15 995 915 80 610 Standard
20 1023 915 108 610 Standard
25 1050 915 135 610 Standard
30 1078 915 163 610 Standard
35 1107 915 192 610 Standard
40 1137 915 222 610 Standard
45 Use manufactured 45° corner unit
50 1199 915 284 610 90° corner
55 1233 915 318 610 90° corner
60 1267 915 352 610 90° corner
65 1304 915 389 610 90° corner
70 1342 915 427 610 90° corner
75 1383 915 468 610 90° corner
80 1427 915 512 610 90° corner
85 1474 915 559 610 90° corner
90 Use manufactured 90° corner unit

91 – 180 Not Recommended
Outside Corner – Imperial Dimensions

Angle
[degrees]

Front
[inches]

Back
[inches]

Face Cut
[inches]

Cut
[inches]

Unit to
modify

5 37 1⁄8 36 1 24 Standard
10 38 1⁄8 36 2 1⁄8 24 Standard
15 39 1⁄8 36 3 1⁄8 24 Standard
20 40 ¼ 36 4 ¼ 24 Standard
25 41 3⁄8 36 5 3⁄8 24 Standard
30 42 ½ 36 6 3⁄8 24 Standard
35 43 5⁄8 36 7 5⁄8 24 Standard
40 44 ¾ 36 8 ¾ 24 Standard
45 Use manufactured 45° corner unit
50 47 ¼ 36 11 ¼ 24 90° corner
55 48 ½ 36 12 ½ 24 90° corner
60 49 7⁄8 36 13 7⁄8 24 90° corner
65 51 3⁄8 36 15 ¼ 24 90° corner
70 52 7⁄8 36 16 7⁄8 24 90° corner
75 54 ½ 36 18 3⁄8 24 90° corner
80 56 1⁄8 36 20 1⁄8 24 90° corner
85 58 36 22 24 90° corner
90 Use manufactured 90° corner unit

91 – 180 Not Recommended

INSIDE CORNERS

90° INSIDE CORNERS
Single-Depth Construction
Place standard units on base course leading to the corner. 

Place 90° corner unit (left corner shown) so what remains 

of the original split face will be exposed in the final 

construction.

Continue placing standard units on adjacent wall, abutting 

the front side of the corner unit. It may be necessary to 

remove bumps from the face of the corner unit to achieve 

a tight fit.

For a strong, tight corner, apply a concrete adhesive to the 

area where the corner units will overlap. Place alternate corner 

unit (right corner shown) to interlock corner.

Place standard units to complete the course.

Repeat until desired wall height is achieved.

Mitre cut coping units and place as shown.

Reinforced Construction
For reinforced applications, the sheet of reinforcement 

must be extended a distance of ¼ of the wall height past 

the back of the wall on the other side of the corner. 

Alternate the side on which the reinforcement is extended 

for successive layers of reinforcement. Also, never overlap 

the reinforcement in the joint between stacked SRW 

courses and ensure the leading edge of the reinforcement 

is placed within 25mm (1 in) of the face of the SRW units.
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Crib Construction
Place units on base course leading to the corner. Continue 

placing base course units on adjacent wall, ensuring adjacent 

wall starts with tieback unit as shown.

Commence second course by placing alternate corner unit 

to interlock corner. Place standard units and deadman 

units leading up to corner. Continue placing standard units 

and deadman units on adjacent wall to complete course.

Alternate base course and second course construction 

techniques until desired wall height is achieved.

Making Modified Corner Units
To construct corners for any angle, other than those created 

using the manufactured corner units, you will need to make 

modified corner units as follows.

The tools you need to modify a unit include: tape measure, 

fram ing square, chalk, concrete saw, chisel and hammer.

Identify the necessary unit measurements from the table 

based on the angle of the corner. Decide if you are going to 

make a left or right modified corner unit. Use the 

appropriate diagram when measuring for your cut and face 

cut lines.

Measure the distances specified, on the front and back of 

the unit, and mark the SRW unit.

On one arm of the framing square mark the specified cut 

length. On the other arm mark the specified face cut length.

Align the marks on the framing square with the marks on 

the SRW unit. Trace the edge on the framing square to mark 

the unit. For inside corners, make sure the cut dimension is 

toward the front of the SRW unit.

Saw cut the unit along the cut and face cut lines to create a 

smooth square edge that will neatly abut the side of a 

standard unit. For inside corners,it is not necessary to cut 

the back piece off since it will be buried behind the wall. 

It will also be necessary to remove a portion of the key to 

allow the SRW unit from the next course to stack properly.



Durahold® Installation Guide | www.contractor.unilock.com Durahold® Installation Guide | www.contractor.unilock.com©2024 Risi Stone Inc.34 35

D
E

TA
IL

SD
E

TA
IL

S

Inside Left Unit

Inside Right Unit

inside Corner – Metric Dimensions

Angle
[degrees]

Front
[mm]

Back
[mm]

Back Cut
*1 [mm]

Cut
[mm]

Unit to
modify

5 915 942 27 610 Standard
10 915 968 53 610 Standard
15 915 995 80 610 Standard
20 915 1023 108 610 Standard
25 915 1050 135 610 Standard
30 915 1078 163 610 Standard
35 915 1107 192 610 Standard
40 915 1137 222 610 Standard
45 Use manufactured 45° corner unit
50 915 1199 284 610 Standard
55 915 1233 318 610 Standard
60 915 1267 352 610 Standard
65 915 1304 389 610 Standard
70 915 1342 427 610 Standard
75 915 1383 468 610 Standard
80 915 1427 512 610 Standard
85 915 1474 559 610 Standard
90 Use manufactured 90° corner unit

91 – 180 Not Recommended
Inside Corner – Imperial Dimensions

Angle
[degrees]

Front
[inches]

Back
[inches]

Back Cut
*1 [inches]

Cut
[inches]

Unit to
modify

5 36 37 1⁄8 1 24 Standard
10 36 38 1⁄8 2 1⁄8 24 Standard
15 36 39 1⁄8 3 1⁄8 24 Standard
20 36 40 ¼ 4 ¼ 24 Standard
25 36 41 3⁄8 5 3⁄8 24 Standard
30 36 42 ½ 6 3⁄8 24 Standard
35 36 43 5⁄8 7 5⁄8 24 Standard
40 36 44 ¾ 8 ¾ 24 Standard
45 Use manufactured 45° corner unit
50 36 47 ¼ 11 ¼ 24 Standard
55 36 48 ½ 12 ½ 24 Standard
60 36 49 7⁄8 13 7⁄8 24 Standard
65 36 51 3⁄8 15 ¼ 24 Standard
70 36 52 7⁄8 16 7⁄8 24 Standard
75 36 54 ½ 18 3⁄8 24 Standard
80 36 56 1⁄8 20 1⁄8 24 Standard
85 36 58 22 24 Standard
90 Use manufactured 90° corner unit

91 – 180 Not Recommended
Notes
1 It is not necessary to cut the back piece for inside corners since the piece will not be seen

CURVES

CONVEX CURVE
The DuraHold system is able to create a 20m (66ft) radius 

with the tapered units on a convex curve; however, in 

preparation for the bottom course, remember that the 

radius will decrease by 38mm (1.5 in) every course. 

Therefore, the smallest curve will result on the uppermost 

course. Adjustment to half tapered units may be necessary 

should vertical joints on successive courses start to line up.

Once the radius to be used is decided upon and the necessary 

curve for the base course is calculated, the base can be roughly 

outlined with spray paint. Upon completion of the base, the 

starting and ending points of the curve can be staked. The 

curve should be marked with paint to ensure the proper radius is 

established. If the base course is installed with too tight a radius, 

the upper courses may have to be cut to fit.

Place additional courses, remembering that the radius 

decreases by 38mm (1.5 in) every course until desired height is 

achieved.

Geogrid layers should be placed within 25mm (1 in) of the 

front face of the unit. The geogrid will overlap and should 

have 75mm (3 in) of compacted soil between layers. 

Geogrid should be placed on the units so the geogrid 

does not overlap until it enters the soil zone.

Repeat until desired wall height is achieved and place 

coping units as shown. DuraHold coping units must be 

saw-cut in order to create a curve. note: Some 

manufacturers produce a half coping unit that may be 

used or altered to create a curve.

CONCAVE CURVE
For concave curves, the DuraHold standard units can 

create a minimum 20m (66ft) radius. The smallest radius 

will occur on the bottom course. Each additional course 

will result in a 38mm (1.5 in) increase in the radius. 

Adjustment to half tapered units may be necessary should 

vertical joints on successive courses start to line up.

Once the radius to be used is decided upon and the 

necessary curve for the base course is calculated, the base 

can be roughly outlined with spray paint. Upon completion 

of the base, the starting and ending points of the curve 

can be staked. The curve should be marked with paint to 

ensure the proper radius is established.



Durahold® Installation Guide | www.contractor.unilock.com Durahold® Installation Guide | www.contractor.unilock.com©2024 Risi Stone Inc.36 37

D
E

TA
IL

SD
E

TA
IL

S

Place additional courses, remembering that the radius 

increases by 38mm (1.5 in) every course until desired height 

is achieved.

Geogrid layers should be placed within 25mm (1 in) of the 

front face of the wall. It will be necessary to have gaps 

between adjacent sections of geogrid. At alternating 

geogrid elevations the geogrid sections should be 

positioned so they overlap the gaps in the geogrid on the 

layers below.

Repeat until desired wall height is achieved and place 

coping units as shown. DuraHold coping units must be 

saw-cut in order to create a curve. note: Some 

manufacturers produce a half coping unit that may be 

used or altered to create a curve.

flat against vertical side of the concrete form and then 

around the back, maintaining the edge of the geogrid 

along the centerline of the concrete form. Lay the geogrid 

flat behind the concrete form and pull taut. Secure the 

geogrid at the rear (with stakes) and continue placing fill.

Repeat the previous step for each layer of geogrid 

encountered by the concrete form. Secure the coping unit 

and fold filter cloth back over drainage material. Cut filter cloth 

at centerline of concrete form to allow the concrete form 

through (similarly to method used to allow concrete form to 

penetrate geogrid layer), ensuring complete coverage of 

reinforced material. Cover concrete forms prior to concrete 

pour to prevent debris from entering.

Pour concrete in foundations in accordance with fence 

design (reinforcing steel and/or dowels may be required). 

Install fence and finish grading.

FENCES

WOOD FENCES
Wood fences/acoustical fences may be constructed 

behind a DuraHold wall. These types of fences can pick up 

significant wind loads. The retaining wall must be designed 

to account for this additional loading and the fence 

typically can not be secured to the DuraHold retaining wall. 

Concrete forms, placed behind the wall, should be utilized 

to found the handrail/fence into the reinforced soil zone. 

Loads created by pedestrians and/or wind on the fences 

must be incorporated into the geogrid design. As the 

concrete form depth increases, the additional lateral force 

generated in each geogrid is reduced. Wood/vinyl fences 

(solid) that take a wind load produce extremely high loads. 

Generally, foundations for these types of structures should 

extend more than the height of the fence into the reinforced 

soil, and the geogrid layout designed accordingly. Geogrid 

length to be determined by Designer.

Construct the geogrid reinforced DuraHold SRW up to the 

elevation corresponding to the underside of the fence 

foundation.

Identify the proposed location of the solid fence 

foundations. Take into account the batter (setback) of the 

wall (25mm [1 in] per course) and the required offset at the 

top (It is preferable to leave a 300mm [12 in] buffer zone 

between the outside of the concrete form and the back of 

the wall. If this is not possible, expansion joint material must 

be placed between the back of the coping unit and 

concrete concrete form). Place the concrete form and fill 

around it to hold it in place. Continue stacking units, 

backfilling and compacting to 95% SPD until the next 

geogrid layer is reached.

Cut the geogrid perpendicular to the wall along the 

centerline of the concrete form, creating two geogrid 

panels – one on each side of the concrete form. Lay the 

geogrid flat in front of the concrete form. Secure the 

geogrid in place at the wall with the next course of units. At 

the intersection with the concrete form, fold the geogrid 
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PEDESTRIAN HANDRAIL /CHAINLINK 
FENCE
Chainlink fences and pedestrian handrails (not wind 

bearing) may be attached directly to the DuraHold wall. In 

order to resist the required loads, the post (maximum 

diameter 100mm [4 in]) must be core-drilled a minimum of 

450mm (18 in), and be secured with non-expansive grout. 
(Non-shrink grout: follow manufacturer’s recommended 

installation procedures. Use of expansive grout will cause 

failure of the units.) The holes are to be drilled a minimum 

of 250mm (10 in) from the front face of the wall with a 

maximum post separation of 2430mm (96 in).

GUARDRAILS
For areas adjacent to roadways and parking lots, flexible 

steel beam guardrails may be placed behind a geogrid 

reinforced DuraHold SRW in accordance with the 

applicable governing standards. Additional “crash” loads 

must be accounted for in the design. Accepted procedures 

usually require the guardrail posts to be offset a minimum 

of 1m (3 ft) from the back of the wall, extending a minimum 

of 1.5m (5 ft) into the reinforced zone. We recommend that 

the posts be placed as the wall is constructed (refer to 

handrail construction) and compaction surrounding the 

posts be carefully monitored to ensure optimum 

confinement.

OBSTRUCTIONS

TREES
When planting trees or shrubs behind DuraHold walls, a 

few steps must be taken to ensure the stability of the wall. 

The root ball should only impact the top two layers of the 

geogrid reinforcement. The geogrid should be cut 

perpendicular to the wall along the centerline of the root 

ball, placed flat and at the intersection with the root ball 

folded up the sides around to the back, maintaining the 

edge of the geogrid along the centerline of the root ball. 

Small trees (max. 0.915m [3 ft]) may be placed a minimum 

of a 1.5m (5 ft) from the face of the wall. Larger trees (max. 

1.8m [6 ft]) are to be placed a minimum of 3m (10 ft) from 

the face of the wall. These distances are required to avoid 

root growth into the DuraHold units and to reduce the 

wind loading effects caused by the trees. If multiple trees 

are to be planted, a qualified Engineer should be 

contacted to assess the impact of the geogrid cuts. A root 

barrier may also be required to avoid root growth towards 

the DuraHold wall and drainage layer structures.

CATCH BASIN
Take the following steps when a catch basin is interfering 

with the placement of the geogrid reinforcement as 

specified by the site design. Select an appropriately sized 

steel pipe with a length of at least twice the width of the 

catch basin. This pipe will be used to tie back the section 

of wall adjacent to the catch basin. Start by constructing 

the wall up to the elevation of the first layer of geogrid.

Area Adjacent to Catch Basin:
• 1. Cut a layer of geogrid to a length equal to twice the 

depth from the front face of the wall to the catch basin plus 

200mm (8 in). 

• 2. Lay the geogrid on the specified course and secure it  

by placing the next course. 

• 3. Pull the geogrid back towards the catch basin. Lay the 

steel pipe on top of the geogrid and pull the remaining 

length of geogrid up away from the pipe. 

• 4. Fill to the top of this course and pull the remaining 

geogrid back over the reinforced zone towards the wall. 

Lay the geogrid flat on top of the most recently placed 

course and secure in place with next course.
Area on Either Side of Catch Basin:
Instead of tying the facing to the pipe, tie the pipe back 

into the reinforced zone as described above, ensuring a 

minimum of 150mm (6 in) of compacted fill material 

between the top and bottom layer of geogrid.

STRUCTURES
Retaining walls constructed near structures must be 

placed outside the zone of influence of the footing as 

required by the Geotechnical Engineer (typically a 7V:10H 

influence line). If there is a space limitation, it may be 

necessary to underpin the foundation of the structure.

Catch basin

Wall
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INTERNAL DRAINAGE

Proper drainage of a segmental retaining wall is one of the 

most critical aspects of design and construction. Unless 

otherwise stated, the design assumes that no hydrostatic 

pressures exist behind the wall. To ensure this condition is 

met, water flow from all directions and sources must be 

accounted for in the design through proper grading and 

drainage measures, diverting water away from the wall 

whenever possible.

The following table is provided to address general concepts 

of drainage. Refer to the NCMA Dranage Manual for an 

in-depth discussion of and recommendations for drainage.

T-Joint

INTERNAL DRAINAGE OUTLET TO CATCHBASIN / DRAIN OUTLET THROUGH FACE

We have created this chart to explain and illustrate the four 

different internal drainage possibilities.

Depending on anticipated groundwater elevations, blanket 

and chimney drains may also be required. Refer to the 

NCMA Drainage Manual for further information.

If the drain is being connected to a catch basin or 

other drainage outlet, it should be located at the 

lowest elevation possible. Placing the drain at the 

founding elevation ensures better drainage of the 

base and subsoils. A minimum 2% slope is 

recommended.

Outlet locations must be planned in advance by the 

Civil Engineer as part of the overall drainage plan for 

the site.

If the drain is being outlet through the face of the wall, it is 

recommended that an approved, less pervious engineered fill 

material be compacted under the drain up to the grade in front 

of the wall. This measure collects water percolating through the 

reinforced zone and directs it to the drain, rather than allowing 

the base to become saturated. The outlet pipe should be a 

non-perforated PVC (connected through a T-joint) placed a 

minimum of 15.0m (45 ft) on centre (or as required by the 

design). The DuraHold unit may be cut and shifted over as 

required to allow the pipe to be outlet. It is recommended that 

the area around the pipe be grouted to prevent the washout 

of fine soil particles. A concrete splash pad at the outlet pipe 

locations is recommended if large water flows are anticipated.

NON-WELL–DRAINING REINFORCED ZONE
If the fill material being used to construct the reinforced 

zone is not considered to be well draining (>8% fines), a 

drainage layer is required immediately behind the face of 

the wall. The drainage material must be a minimum of 

300mm (12 in) thick, composed of a gap-graded, free-

draining, angular clear stone (19mm [¾ in]). An approved 

filter cloth must be placed between the drainage layer and 

the fill material to prevent the migration of fines and 

contamination of the drainage material. At each geogrid 

layer, the filter cloth must be pulled back into the reinforced 

zone a minimum of 150mm (6 in) and cut. The drainage 

layer must be fully encapsulated with a 150mm (6 in) 

overlap at each geogrid elevation as shown. 

WELL-DRAINING REINFORCED ZONE
As the construction of a separate drainage layer 

immediately behind the facing units can be cumbersome 

and reduce efficiency, a popular option is to use a free-

draining, granular material for the reinforced zone. It is 

recommended that this material be well-graded, with less 

than 8% fines. An approved filter cloth should be placed 

between the reinforced zone and retained and foundation 

soil to prevent the migration of fines. The use of an 

imported granular material in the reinforced zone has many 

other advantages besides its good drainage properties 

(see Specifications – Soils).
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EXTERNAL DRAINAGE

BLANKET / CHIMNEY DRAINS
Where high groundwater flows are anticipated, the use of 

blanket drains (drainage layer extended horizontally along 

the base of the wall) or chimney drains (drainage layer 

extended up the back of the reinforced zone to intercept 

groundwater flows) prevent infiltration in the DuraHold 

structure. A drainage composite material can be very 

effective when used to construct a chimney drain.

WATER APPLICATIONS
DuraHold geogrid reinforced and crib segmental retaining 

walls may be used in water applications such as lake/river 

shorelines and detention ponds. A number of additional 

issues must be considered when designing and 

constructing in this type of application, such as erosion of 

the base/foundation, wave effects, perched water 

conditions, and ice effects. 

The DuraHold wall analysis must incorporate the effects of 

buoyant unit weights, rapid draw-down conditions, etc. 

when determining geogrid length, type, and placement. 

The required wall embedment normally increases as the 

potential for erosion becomes a factor. A minimum 

600mm (2.0 ft) embedment is standard practice. As well, 

rip-rap or other forms of erosion protection at the bottom 

of the wall may be required.

The footing may be concrete or standard granular wrapped 

in a woven geotextile to prevent washout. If the potential 

for rapid draw-down (water level falling quicker in front of 

the wall than the reinforced fill material will allow) exists, the 

reinforced fill material must be chosen to reduce the 

effects. It is recommended that a clear-stone drainage layer 

be used in conjunction with a well-graded, free-draining, 

granular reinforced zone. The filter cloth used between the 

drainage layer and reinforced zone should be selected 

taking into account the filtration characteristics of the two 

types of granular materials.

SWALE
Surface water run-off should be diverted away from the 

retaining wall to help prevent the build up of hydrostatic 

pressures behind the wall.  This can be achieved by 

providing a swale with a minimum gradient of 2%.  

The placement of drains is based on the anticipated 

normal and high water levels. An outlet through the wall 

face should be placed above the normal and high water 

levels at maximum 15m (45 ft) on centre. If the 

groundwater level is expected to fall below the foundation 

elevation, an additional drain should be added at this level. 

As well, a chimney or blanket drain may be required 

depending on conditions.

If ice or wave effects are anticipated, rip-rap protection 

must be designed accordingly.

BOX CULVERTS AND HEADWALLS
The key point in building this type of wall is to structurally 

separate the DuraHold wall from the concrete headwall. 

Essentially, the DuraHold wall must be constructed as three 

separate structures, allowing any potential differential 

settlement to occur without distress in the face. The walls 

must be abutted tightly with a 25 mm (1 in) expansion joint 

separating them and the headwall.

These pictures show the bottom of DuraHold units resting on 

top of the headwall. However, this may not actually happen on 

site. A layer of mortar may have to be used to raise the 

elevation of the headwall to ensure that the courses line up on 

the adjacent sections of wall.

ROUND CULVERT THROUGH WALL
A culvert may be outlet through the face of the wall, 

providing the pipe has been designed to withstand the 

load of the wall above it and no excessive settlement is 

anticipated which may alter the alignment of the pipe. 

Once these issues have been addressed, the DuraHold 

units can be cut to fit on site. A 25mm asphalt-

impregnated fibre board expansion joint should be placed 

around the pipe to ensure a tight fit and prevent the 

reinforced fill from washing out. Rip-Rap is also required to 

protect the base from washout.

As the diameter of the culvert increases it may be easier to 

construct a head wall at the end of the culvert and 

assemble the wall using the box culvert details.
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STEPS

Repeat the previous stage to finish the steps as shown in 

the drawing.

Core drill handrails as specified in the design.

Note: As the dimensions of a DuraHold coping unit are 

slightly larger than a standard step, it is recommended that 

SienaStone coping units be used as steps (as shown).

INSET
Start with two outside 90º corner sidewalls. The walls are 

separated by the required step width. The side walls can be 

built in either battered or vertical arrangement, as specified in 

the design. If side walls are battered, the step width (base 

extended to constant elevation) must be adjusted to meet 

wider distances between the side walls as each course steps 

back. The side walls can be constructed on a level foundation 

elevation as shown in the drawing or stepped up to follow the 

grade change created by the steps. If the side walls are 

stepped up, make sure a minimum of one course of sidewall 

units is embedded.

Using SienaStone coping units as the steps, place the first 

course on the same elevation as the side walls. (Note: coping 

units may require modifications to fit the distance between the 

side walls. If the overall distance is more than 1000mm (39in), 

two coping units are required and a running-bond pattern 

must be achieved when placing upper steps.] Then, place the 

granular materials at the back of the first step units at the same 

top elevation after compaction.

Using a cement-stabalised aggregate can help to minimise 

future settlement issues.

Repeat the previous stage to build the steps up. The tread 

depth can be set from 500mm (20in) to almost any 

smaller dimension.

Core drill handrails as specified in the design.PROTRUDING 
Start the wall with two inside 90º corners. The sidewalls 

must be constructed vertically. Use a SienaStone coping 

unit to achieve the first riser step. [note: Depending on 

step width, coping units may need to be cut to achieve 

desired width of steps.] Then place the granular materials 

at the back of the first step units at the same top elevation 

after compaction.

Repeat the previous stage for the second course. Ensure 

the step depth is as specified in the design. 

Repeat the previous stages to finish the steps as shown in 

the drawing. [Note: Coping units at the side walls may 

require modifications to fit the reducing length of the side 

walls.]
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TERRACES

REINFORCED SRWS
Reinforced SRWs can be designed to support upper 

terraces that are in close proximity to the back of the wall. 

Generally, the further the upper wall(s) are offset from the 

top of the lower wall, the less expensive the construction 

will be. Once a minimum offset distance is established in 

the design, this must be adhered to throughout the 

structure.

The loads produced by terraced walls can be great. As an 

example, a small 0.6m (2.0ft) high wall produces a load 

equivalent to a heavy traffic surcharge on the lower wall. 

These loads may be reduced by increasing the separation 

between the walls or increasing the foundation depth of 

the upper wall. Wherever possible, the lower wall should be 

higher than the upper wall.

It is recommended that a qualified engineer review the 

terraced SRW design and site soil conditions, specifically 

checking the global stability of the proposed structure.

CONVENTIONAL SRWS
If done correctly, terracing can be an effective way to 

reduce loading and gain greater overall height, while still 

maintaining an aesthetic appearance. 

Generally, a good rule of thumb is to set the distance from 

the back of the lower wall to the face of the upper wall to 

be greater than the height of the lower wall. note: For crib 

structures, this distance is to be referenced from the back 

of the crib structure (i.e. either 1830mm [72in] or 3050mm 

[120in]). If there is a slope between the two walls, this 

separation will need to be increased. 

It is recommended that a qualified engineer review the 

terraced SRW design and site soil conditions, specifically 

checking the global stability of the proposed structure.

H

2H

FINISHING DETAILS

ABUT EXISTING STRUCTURE
The wall could be abutted to an existing structure. This would 

involve cutting the retaining wall units in order to maintain the 

running-bond pattern. An expansion joint (25mm [1in] 

asphalt-impregnated fibreboard) should be placed between 

the retaining wall and the structure. This will allow the wall to 

move slightly while still containing the granular material. Note 

that if the existing structure’s footing extends under the 

retaining wall for a short distance, this could lead to 

differential settlement and in turn, cracking of the SRW units 

or separation between the units.

Typically it is inadvisable to end any retaining wall abruptly. 

If proper care is not taken at the ends of the wall, the fill 

material may be eroded, leading to undesirable settlement 

and possible failure. There are several ways to finish off the 

end of a retaining wall:

90º RETURN END
A corner (90º shown) could be constructed to run the wall 

into the slope that is being retained, thereby containing 

the granular material behind the wall.

STEPPED DOWN END
The wall could be extended and stepped down to a 

reasonable height to allow the ground to be graded 

around the wall end.
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Aggregate
Coarse grained soil materials such as sand, gravel and 

crushed stone.

Aspect Ratio
A measure of the horizontal to vertical scale distortion 

used by RisiWall to display the entire graphic image.

Base
The level compacted granular foundation on which the 

SRW units are place.

Base Elevation
The vertical distance from the fixed reference elevation to 

the top of the base for the wall.

Batter
Apparent inclination, from vertical, of the retaining wall face 

due to the SRW unit’s setback, measured in degrees.

Bearing Capacity Failure
The soil directly under the retaining wall structure is 

incapable of supporting the load applied by the wall. 

Usually seen as a downward movement of the bottom of 

the wall.

Bottom of Wall Elevation
The vertical distance from the fixed reference elevation to 

the grade in front of and at the bottom of the wall.

Compaction
The process of reducing the voids in newly placed soils by 

vibration, kneading, or tamping to ensure the maximum 

density and strength in the soil.

Concave Curve
The surface of the wall is curved like the interior of a sphere 

or circle.

Conventional SRW
An earth retaining structure that uses the weight of the SRW 

units to resist the movement of the soil behind the structure.

Convex Curve
The surface of the wall is curved like the exterior of a 

sphere or circle.

Coping
Top course of units on a wall that provide a finished 

appearance and tie the wall together.

Crib Fill
Refer to Drainage Fill.

Crib SRW
An earth retaining structure of face , tieback and deadman 

units that uses the weight of the SRW units and crib fill to 

resist the movement of the soil behind the structure.

Critical Failure Plane
A plane surface projected at an angle extending from the 

heel of the SRW up through the reinforced and possibly 

retained soil mass. This plane separates the retained soil 

from the potentially unstable soil.

Cure
The process of hydration that solidifies and strengthens the 

concrete over time.

Cut Bank
The embankment of site soil created before the retaining 

wall is installed.

Density
Measure of the quantity of mass per unit volume. 

Dimensions lb/ft3 or kN/m3

Drainage Fill
A poorly graded aggregate material with a high 

permeability & porosity. i.e. clear stone.

Efflorescence
A white dusty or flakey deposit on the face of the SRW 

units created by dissolved minerals carried to the concrete 

surface by water.

Elevation
Vertical distance measured with respect to a fixed 

reference point.

Embedment
Depth of retaining wall that is buried. Distance from the 

base elevation to the bottom of wall elevation.

External Stability
Summation of all forces acting on the retaining wall system. 

If unbalanced, a sliding, overturning, or bearing capacity 

type failure may occur.

Facia
The assembled modular concrete units that form the 

exterior face of the retaining wall.

Facia Connection Failure
Condition when the tensile load on the reinforcement 

exceeds the strength of the connection.

Facing
The assembled modular concrete units that form the 

exterior face of the retaining wall.

Factor of Safety
The ratio of the resisting forces to the applied forces 

involved in a defined mode of failure. A factor of safety that 

equals 1.0 indicates the resisting forces equals the applied 

forces and the structure is on the verge of failure. A factor of 

safety less than 1.0 indicates the applied forces are greater 

than the resisting forces and the wall should fail. A factor of 

safety greater than 1.0 indicates the resisting forces are 

greater than the applied forces and the wall will be stable.

Filter Cloth
A continuous sheet of flexible, permeable fabric used to 

separate, filtrate, and reinforce.

Foundation Soil
The soil which the base of the retaining wall is constructed. 

Usually undisturbed site soil.

Geogrid
A geosynthetic material that has an open, thin sheet, grid 

like structure, used to reinforce soil.

Geosynthetic
The term used to describe a range of generally synthetic 

products used in geotechnical applications. The term is 

generally regarded to encompass four main products: 

geotextiles, geonets/geogrids, geomembranes and 

geocomposites.

Geosynthetic reinforcement
A geosynthetic material whose physical properties make it 

ideal for increasing the structural capabilities of soil.

Geotextile
A type of geosynthetic material that is are characterized as 

permeable fabrics which, when used in association with 

soil, have the ability to separate, filter, reinforce, protect, or 

drain.

Global Stability
Summation of all forces acting on the soil (slope) including 

the influence of the retaining wall. If unbalanced, a circular 

failure external to the retaining wall system may occur.

Internal Friction Angle
A parameter used to identify a soil’s shear strength. A 

higher value will equate to a greater strength.

Internal Stability
Summation of all forces acting within the retaining wall 

system. If unbalanced a geogrid-soil pullout, tensile 

overstress, internal sliding or facing connection type failure 

may occur.

Long Term Design Strength
The reduced strength of a geogrid used in stability 

calculations.

MSE
Mechanically Stabilized Earth.

NCMA
National Concrete Masonry Association

Overtension Failure
Force applied to ends of the geogrid trying to stretch it.

Overturning Failure
The soil behind the retaining wall exerts a force large 

enough for the wall to rotate about the toe. Usually seen as 

a leaning forward of the wall.

Panel
Continuous length of the wall that has a constant top and 

base elevation

Pullout Failure
Condition when the tensile load on the geogrid exceeds 

the strength of the soil/geogrid connection.

Reinforced Fill
Soil placed and compacted in horizontal layers, between 

layers of geosynthetic reinforcement. Ideally free draining 

granular material.

Reinforced SRW
An earth retaining structure that incorporates reinforcing 

materials to create a coherent SRW unit/soil structure 

whose weight will resist the movement of soil behind it.

Retained Fill
Soil placed and compacted between the reinforced fill and 

the retained soil.

Retained Soil
Site soil in a cut bank or soil material placed and 

compacted behind the wall structure.

Running Bond
Pattern created by stacking units so the vertical joints are 

offset one half unit from the course below.

Setback
The horizontal distance that units in successive courses are 

offset.

Shear Failure
Condition when the force applied to the back of a unit 

exceeds the connection strength or shear strength 

between two adjacent courses.

Soil
Refers to inorganic gravel, sand, silt, and clay mixtures that 

have structural engineering properties (i.e. not topsoil).

Sliding Failure
The soil behind the retaining wall exerts a force that 

exceeds the frictional resistance generated at the base of 

the wall. Usually seen as a forward movement of the entire 

wall.

SRW
Segmental Retaining Wall.

Station
A horizontal length measured along the wall. Typically, the 

first station is at the left end of the wall and called station 

0. Further stations would be located to the right, indicating 

the station’s distance along the length of the wall.

Surcharge
Loads or extra weight placed on the soil, above and 

behind the retaining wall (e.g. traffic).

Top of Wall Elevation
The vertical distance from the fixed reference point to the 

top of wall.

Weight
Measure of the gravity force acting on an object. 

Dimensions are lb or kN.
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