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Engineering 

Anchorbloc™ walls are designed as traditional gravity walls.  For unreinforced walls, the 
stabilising weight of the battered blocks is compared to the loading on the wall to ensure 
stability against overturning and sliding.  When the applied load exceeds the stability of the 
Anchorbloc™ units alone, a larger gravity mass is created by reinforcing the soil.   

Retaining walls have three forms of potential failure modes: internal stability failure, external 
stability failure, and global stability failure.  These three failure modes are shown in the figure 
below.  An internal stability failure is influenced by the wall itself.  Possible internal failure 
modes include sliding of the blocks relative to each other and overturning of the blocks.  The 
resistance against internal failures have little influence from the properties of the soil.  

 
Internal failure modes 

 

 
External failure modes 

 

 
Global stability failure 

Exterior failures and global failures are related to the soil supporting the wall and have little 
influence from the wall itself and are primarily related to the onsite soil parameters.     

The specific design of an Anchorbloc™ wall will typically only consider the internal stability 
issues of overturning and sliding.  These two failure modes are dependent on the properties of 
the Anchorbloc™ and any geotextile reinforcement and not specifically reliant on the 
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properties of the soil which support the wall.  The external failure mode and global stability are 
failures of the soil and very site specific (soil properties, site geometry, etc).   

When undertaking a detailed design of the retaining wall all failure modes, including the 
external failure modes and the global instability via slip circle, will need to be investigated and 
designed by a trained soils engineer.   

An Anchorbloc™ retaining wall will place a large compression force on the soil, due to the 
weight of the wall and the weight of the soil it is retaining.  One possible failure mode is a 
bearing failure (crushing failure) of the soil underneath the wall. Another potential failure mode 
is that the entire slope gives way (global failure).  These can occur due to weak soil in the 
hillside surrounding the wall.  Both of these failure modes are very specific to the site and can 
only be determined by an engineer after inspecting the site and measuring the properties of 
the soil.  They do not relate to the design of the retaining wall, but rather to the stability of the 
hillside.  

Each successive row of Anchorbloc™ are typically set back from the subsequent row by 150 
mm.  This produced a tiered wall system that has increased strength and a strong aesthetic 
appeal.  However, walls can be installed with varying set back or in a vertical orientation.  
Information is provided on the product summary sheets regarding the weight and centre of 
gravity of the different blocks, allowing designers to tailor the slope of their walls to meet their 
specific requirements.    

Tiers 

The use of multiple walls (or terracing) is an effective way to reduce the loading and gain 
greater overall height while maintaining an aesthetic appearance.  The general rule for the 
walls is to space the second wall back by the approximately the height of the lower wall (i.e. 
the upper wall should be 4m behind a lower wall with a height of 4 m). Closer wall spacing can 
be achieved under consultation from a charted professional engineer.  

 

With a terraced wall the height of the upper wall should not normally exceed the height of the 
lower wall. When undertaking a detailed design of a specific location a chartered professional 
engineer will be able to provide more optimised designs with taller walls and closer spacing.    
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Curves 

The trapezoidal shape of the Anchorbloc™ permits construction of concave, convex, and 
serpentine curves.  The general construction requirements remain the same for both curved 
and straight installation, however care must be taken with the initial set-out of a curved wall to 
ensure the correct half block offset (running bond) pattern is maintained up the height of the 
wall.  This is a particular concern for stepped and terraced walls. 

With concaved walls (inside curve) the effective bend radius of each successive course 
increases up the height of the wall.  With concaved walls there is no minimum bend radius for 
the bottom row; however gaps may appear between adjacent blocks in the upper courses 
while maintaining the correct running bond pattern.  The size of the gap will increase in 
successive course up the height of the wall. Filler panels can be located in the vertical groves 
of adjacent Anchorbloc™ units to bridge these gaps.  

The radius of a convex curve (outside curve) will decrease up the height of an Anchorbloc™ 
wall.  Care must be taken when placing the bottom blocks of the curve to allow a suitable 
clearance between blocks so that the upper row of blocks can be placed without clashing.   

Recommendation for setting out curved structures is provided in the following the CSP Pacific 
installation guide.  

Installations in the Void 

Anchorbloc™ units have an internal void that passes through the height of the blocks.  This 
void can be utilised in the top of blocks for installation of roadside hardware (guardrail, light 
columns, sign posts etc), especially in narrow roading corridors.   Using the void to support the 
foundation elements of roadside hardware allow can increase the stability of foundation and 
allow for more useable space behind the wall.   

For guardrail applications, CSP Pacific recommends using Nu-Guard 31™ Steel Guardrail 
System  for a reduced foundation load and lower barrier deflection. 
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Planning and estimating  
 

Planning 

Accurate information needs to be gathered to allow the Anchorbloc™ wall to be successfully 
designed, including soil conditions, proposed wall heights, topography, groundwater levels, 
and surface water conditions.  For walls exceeding 1500mm in height, it will be necessary to 
obtain a building consent from your local territorial authority and have an engineering design 
completed by a registered engineer.  CSP Pacific can provide standard engineering design 
solutions for most retaining wall situations. 

When designing the wall, make sure your layout considers the minimum bend radii, wall set 
backs, and any potential steps in the foundations.  For walls retaining high imposed loads, 
large slopes, or tall walls it may be necessary to include geotextile reinforcement at various 
locations up the wall height.  CSP Pacific can supply geotextile reinforcement and the certified 
attachment system for the Anchorbloc™ on request. 

Estimating 

CSP Pacific staff can assist you in estimating the total volume of product required for your wall, 
including all Anchorbloc™, geotextile reinforcement, geotextile attachment bars, drainage 
material, and fill material.   

Final Designs 

Preliminary wall designs suitable for tending purposes can be completed using the 
Anchorbloc™ design software available online at www.csppacific.co.nz.  This will provide a 
suitable preliminary design and an accurate bill of materials for the project.     

A soils report by a qualified geotextile engineer will be needed to provide information on the 
reinforced and retained properties of the parent (in situ) soil.  The soils report should address 
slope stability and the bearing capacity of the foundation soil.   

CSP Pacific can provide full detailed designs for your retaining walls and assist with obtaining 
your building consent with the local territorial authority for an additional fee.   
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Installation guide 

 
Foundations 

Foundation soils on which the Anchorbloc™ system will be placed must be stiff, firm, and 
have sufficient capacity to support the weight of the retaining wall.  Any loose, soft, or 
compressible material should be removed and replaced with properly compacted backfill.  The 
bearing capacity of the foundations should be specifically designed by a registered engineer.   

Anchorbloc™ retaining walls are typically placed on a prepared base which is 1200mm wide 
and 200mm deep, depending on site conditions.  The base should be constructed from hard fill 
with a particle size less than 65mm, GAP65 or a suitable equivalent, which is compacted to the 
requirements of a registered engineer. Care should be taken to ensure the prepared base is 
both flat and level.  A uniform, level base will accelerate the construction of the entire wall and 
prevent any misalignment of the blocks up the height of the wall.   

A layer of sand (GAP 7 or equivalent) approximately 25mm thick should be placed on top of 
the prepared base surface.  The sand should be screed to achieve a flat surface that is level 
both along and across the prepared base.  The out of tolerance of the sand layer should not 
exceed ± 5mm. 

If the planned grade along the wall frontage is required to change elevation, the prepared base 
may be stepped in 1000mm increments, equivalent to one Anchorbloc™ height.  The 
prepared base surface should always be started at the lowest level and worked upward. 

Rigid concrete footings are not required nor recommended.  Because the Anchorbloc™ units 
are installed without mortar they are free to move in relation to each other.  A degree of 
flexibility in the foundation of the Anchorbloc™ retaining walls allows the blocks to 
accommodate minor deflections or differential settlements without damage occurring to the 
structure.   
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Placing bottom course 

Make sure that the prepared surface is level and begin placing the base course units.  If the 
levelling pad is stepped, begin at the lowest point and place the entire length of the lowest 
course before proceeding to the next course.   

The units should be lifted into place using the swift-lift anchors located in the top face of the 
blocks.  The location of the swift-lift points ensures the blocks hang slightly down at the front to 
facilitate placement.  The blocks are typically lifted and placed using an excavator or directly 
from the delivery vehicle using a truck mounted hiab.  Preferably, the lifting chains attached to 
each swift-lift point will be 1.5m or longer to minimise the potential for sideways loading on the 
lifting points. 

Lower the Anchorbloc™ units directly into position, taking care not to disturb the prepared 
base.  It is recommended that the blocks be suspended approximately 25mm above the 
prepared base in the correct lateral location and then lowered down into the correct position.  
Each block should be checked for level both across and along the length of the wall.  Care 
should be taken to ensure the top of adjacent blocks form a flat plane to facilitate the 
placement of subsequent courses.  

The blocks should be placed to ensure a tight fit of the vertical surfaces on the widest part of 
the block, as shown below.  A string line may be helpful for obtaining the correct placement of 
blocks in a straight wall.  The front face of the blocks should directly follow the shape of the 
required wall.  See the note in a subsequent section for guidance on placing blocks in curved 
walls.   

 

 

Level and compacted 
sub-base in 
accordance with 
engineer’s instructions 
 

Front face to follow 
proposed set-out 
line 
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Placing additional courses 

Sweep the top of the installed units to remove any debris that may interfere with the placement 
of additional courses.  Blocks in additional courses are placed offset by half a unit width to the 
course below to maintain a “running bond” pattern, as shown below.  Blocks should be moved 
into location until the front edge of the block is located 150mm from the front of the blocks 
below and is touching the neighbouring block on the same level.  The block should then be 
lowered into position taking care to maintain the location of the block relative to the 
surrounding blocks.   

Vertical faced walls can be constructed using the same technique detailed above by placing 
the front face of each subsequent row in line with the row below.  Care will be required to 
ensure the wall does not become sub-vertical, outward leaning, due to movement of the 
foundations or incorrect placement of the blocks. 

For curved walls, the blocks should be orientated at half of the angle between the two blocks 
below, bisect the angle.  This ensures the face of the block is always oriented parallel to the 
direction of the wall.  Correct alignment of the blocks will ensure the wall is erected quickly and 
will prevent misalignment of the blocks in subsequent courses.  

 

 

 

 

 

 

Blocks offset by 
half a block with 
from the course 
below 
 

Front face 
parallel with 
the shape of 
the wall 
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Backfilling 

An Anchorbloc™ wall has sufficient voids in and around the blocks to allow pore water to 
seep through the wall.  As a result it is often not necessary to use additional drainage materials 
or filter fabrics behind the wall.  However, drainage requirements for individual walls should 
follow the instructions of a registered engineer.   

As each successive course of Anchorbloc™ units is placed it is preferable to install the 
backfill up to the top of the block in layers not exceeding 200mm.  All backfill shall have the 
desired moisture contact, as specified by the engineer, to add with achieving correct 
compaction densities.  Avoid using heavy, self-propelled compactors or heavy rollers near the 
back of the wall to prevent the blocks from being pushed out of alignment.   

Correct placement and compaction of backfill is important for the stability of a retaining wall 
and the backfilling of the Anchorbloc™ retaining wall should follow the instruction of a 
registered soils engineer.  Care should be taken to provide adequate compaction between 
successive Anchorbloc™.   

Fill material can be placed in the voids of the Anchorbloc™ to increase the weight and 
stability of the wall.  Any fill material placed in the void must be undertaken prior to the next 
course being laid to allow adequate access to the voids.  Topsoil may be placed in the top 400 
mm of the void to allow for planting in the exposed void area after the wall is constructed.   

Backing in walls using Geotextile ties must follow the strict instructions of the registered design 
engineer.  Attachment of the Geotextile grid to the Anchorbloc™ is discussed in detail below. 

 

Installation of geotextile tie backs 

All Anchorbloc™ are supplied with geogrid attachment points on the top surface and at mid 
height on the back of the block.  The required type, length, strength, and vertical spacing of the 
Geotextile will vary depending on the wall height, location, loading, slope, and soil conditions.  
A registered design engineer should prepare all final designs and specifications for the 
Geotextile.   

All geogrid must be attached to the Anchorbloc™ using the approved geogrid attachment 
bars supplied on request by CSP Pacific.  When specified, all geotextile attachment must 
comply with the registered design engineers specifications and installation instructions.   

All geotextile must be installed on fully compacted and finished backfill surfaces, equal in 
height with the locking bar slot on the blocks.  It is important to ensure the geotextile is 
oriented with the strong direction perpendicular to the wall.  Along the length of the wall and 
parallel to the face adjacent sections of geotextile should be spaced and overlapped, if 
necessary, in accordance with the suppliers recommendations. 
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For mid-height geotextile layers: 

1. Pin the end of the geotextile fabric, end furthest from the blocks, in accordance with the 
manufacturers instructions. 

2. Lay geotextile fabric out towards the blocks. 
3. Place the locking bar on top of the fabric, with the rounded edge facing the blocks.  Fold 

the fabric over the top of the locking bar.   
4. Roll the locking into the detail on the back of the block, engaging with the bottom of the 

locking bar first.  Ensure the top of the locking bar engages in the slot. 
5. Cut the fabric with a minimum of a 1.0m long tail out the back of the blocks, or to the 

manufacturers recommendations. 
6. Tension the fabric using the manufacturers recommended procedures.  

For block top geotextile layers: 

1. Pin the end of the geotextile fabric, end furthest from the blocks. 
2. Lay geotextile fabric out towards the blocks. 
3. Fold the fabric on top of the locking bar ensuring a minimum of a 1m m long tail 

protrudes past the locking bar.   
4. Locate locking bar in the top slot detail with the rounded surface facing down.  
5. Tension the fabric using the manufacturers recommended procedures. 

 

Curves 

The trapezoidal shape of the Anchorbloc™ permits construction of concave, convex, and 
serpentine curves.  The general construction requirements described in this guide (levelling 
pad preparation, placement and backfilling) remains the same for a curved installation, 
however care must be taken with the lateral placement of the blocks.   

For walls with a 150mm set back per course, standard construction, the radius of the curve for 
each course varies up the height of the wall.  Care must be taken with the initial set-out of a 
curved wall to ensure the correct half block offset running bond pattern is maintained. 

With concaved walls, inside curve, the effective bend radius of each successive course 
increases up the height of the wall.  There is no minimum bend radius for concaved walls, 
however spaces may appear between adjust blocks while maintaining the correct running 
bond pattern. The size, width, of the space will increase in successive course up the height of 
the wall.  Filler tubes can be supplied by CSP Pacific to bridge any gaps in the walls generated 
from concaved curvatures. 
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               Concaved (inside curve) 

 

                   Convex (outside curve) 

 

The radius of a convex curve, outside curve, will increase up the height of an Anchorbloc™ 
wall therefore, care must be taken when placing the bottom blocks of the curve to allow a 
suitable lateral clearance between blocks.  Failure to do so will result in clashed with the 
blocks in higher course.  Spaces between the blocks should be filled with filler tubes supplied 
by CSP Pacific.  The minimum allowable radius for the top course of a convex wall is 2.3m.  
The minimum radius of the bottom course of blocks for walls of varying height can be 
calculated using the table below. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Course radius 

Gap between blocks 
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Number 
of 
courses 
in wall 

Front elevation  Minimum 
allowable 
radius of the 
bottom course 
(measured 
from centre of 
arc to front 
face) 

Gap 
between 
blocks 

1 

 
 

2.5m 0.00m 

2 

  

2.7m 0.08m 

3 

  

2.8m 0.12m 

4 

  

3.0m 0.23m 

5 

  

3.2m 0.33m 
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Corners 

The shape of the Anchorbloc™ allows the creation of an unlimited variety of corners, as 
shown below. For more details contact CSP Pacific. 

 
Figure 1 - Outside 90° corner 

 
Figure 2 - Inside 90° corner 

Stepped base elevations 

If the final grade along the front of the wall changes elevation the levelling pad and foundations 
may need to be stepped in 1.0m increments to match the grade change.  When installing 
Anchorbloc™ with a stepped foundation always start at the lowest level and work upward.    

The foundation should be stepped frequently enough to avoid using unnecessary 
Anchorbloc™ while maintaining the desired unit embedment depth. 
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