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Soil Nail Walls with Block Facing
In 2007, a Soil Nail Wall with Block Facing Structure was unsuccessfully installed resulting in the need for this bulletin.  Accordingly, the requirements presented herein shall be applied to address the safety and durability for these types of structures.   

The Bridge Design Manual is being updated with minimum design requirements and the Construction Manual will be updated with the minimum Contractor submittal requirements for the post-bid design of these walls.  

The purpose of this bulletin is to bring your attention to these wall types and to issue a revision to the Construction Manual. The following guidelines apply where width to height ratio of the facing with the backfill is less than 0.3. When these walls are designed as part of a VECP or CMO, the minimum Contractor submittal and design requirements are as given by the construction specifications and this bulletin. These requirements are consistent with Value Engineering standard special provision. 

The design of the soil nail embankment is not covered by this bulletin and shall be independently designed and checked. 

Submittal Requirements 
The following submittal requirements pertain to all Contractor design submittals of major structures and shall apply to these wall systems. 

• Construction plans sealed by Colorado PE 

• Design Calculations 

• Independent design check calculations 

Where the Contractor’s design is a revision to a structure in the bid plans, the organization (CDOT or consulting firm) that provided the original design shall review the Contractor’s proposal for the Project Engineer. 

A copy of the Contractor’s proposal shall also be sent to Staff Bridge for review and archiving.  This submittal shall be made to the Staff Bridge PE II assigned to the applicable Region. 

Minimum Design & Detail Requirements 
The design shall meet all applicable CDOT design standards and policies and AASHTO specifications. This bulletin establishes minimum detail and design requirements. A complete design and detail meeting these minimum requirements is necessary for each individual case. The detail attached may be revised as needed. The block facing may be designed as: 

A. 
A self supporting system capable of independently withstanding all loads applied to it.  Design requirements for a self supporting block facing wall include: 
• 
Block facing shall be designed as a Masonry Retaining Wall, self supporting, that is capable of withstanding all lateral loads from the backfill material between the soil nail embankment and the block facing. 

• 
The wall shall be founded on either a spread footing or a deep foundation. 

• 
Differential settlement that could cause cracking in the facing will not be allowed. The foundation shall be investigated and designed as necessary to prevent any adverse settlement.  

B. 
A surface supported by the adjacent nailed embankment that is capable of withstanding lateral loads applied to it.  Design requirements for a block facing wall supported by a nailed embankment are as follows for concrete backfill and coarse aggregate backfill.  Recommended details are shown in the attached drawing. Dimensions and sizes shown in this drawing are the minimum required. 

The following applies when concrete backfill is used between the block facing wall and the soil nail structure: 

• 
Conventional soil nails retain the soil in cut locations, and shotcrete reinforced with welded wire fabric (WWF) shall be used in top-down construction. A minimum of 4 inches of concrete cover over the welded wire fabric is required. Shotcrete may not be required for rock excavation.  

• 
Geogrid reinforcement shall be used at a maximum of 24 inches vertically. The geogrid shall be attached to the welded wire fabric with a rod for tying the geogrid to the fabric prior to placing the shotcrete (see details). As an alternative, an approved mechanical attachment may be used. The attachment shall be made up of steel plates embedded behind the welded wire fabric in the shotcrete and projected out to be connected to the geogrid material (see details).   The geogrid shall be secured between bolted plates and extended from the end of the plate attachments and placed between the blocks at the maximum three block vertical spacing. 

• 
Six inch welded shear connectors shall be installed at each soil nail anchor plate as a minimum. 

• 
Place concrete between the block facing and the shotcrete in two foot maximum lifts.  Fill the voids in the block facing with grout at 2’-0” maximum spacing, and insert #4 vertically in the grouted cells. The rebar shall be continuous or have either mechanical or lap splices. As a minimum one cell in each block shall be reinforced and filled with grout. 

• 
The design and details shall provide for the foundation soils beneath the facing to carry all dead load from the facing without detrimental settlement. Support from the adjacent nailed embankment shall be taken into account for horizontal loads only. As a minimum a 6 inches thick concrete leveling pad with steel reinforcement at steps shall be used beneath the block facing. 

When coarse aggregate backfill is used between the block facing wall and the soil nail structure the requirements given above for concrete backfill shall apply except as modified below. 

• 
Welded shear connectors are not required for coarse aggregate backfill. 

• 
Slack in geogrid reinforcement is not allowed. The connections at each end of the geogrid shall be capable of developing the ultimate strength of the geogrid. 

• 
Any slope in the geogrid shall be limited such that the geogrid is within 4 inches of a horizontal plane.  

• 
The Contractor’s engineer shall provide the requirements for a test to verify the pull out capacity of the final design. This demonstration test shall be performed at least once at the site to verify the design. At the discretion of the Engineer additional pull-out demonstration tests shall be performed as needed to verify the quality of construction.  

• 
The block facing wall and the geogrid attachments to the shotcrete shall be designed for a uniform lateral earth pressure no less than  ”0.65Kaγ’Η”,  

 Where: 

Ka = Active Earth Pressure,        
 γ’ = Effective Soil Unit Weight, 

H = Final Height  
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Dimension and sizes are minimum requirements. Wall must be designed for actual conditions.  
If you have any questions, please contact Jamal I. Elkaissi or Mike Mohseni @ (303) 757-9486 or (303) 512-4300 
The Construction Manual is hereby revised as follows;
Delete Section 120.7.7.1 and replace it with the following:
120.7.7.1 Major Design Changes  
A Contract Modification Order is required for major design changes, including: 
• significant errors or omissions in the original design,  

• significant design features that are unsuitable for field conditions,  

• Value Engineering Change Proposals,   

• significant increase in cost, and  

• other unforeseen circumstances of a significant nature. 

The Licensed Professional Engineer responsible for the design is required to stamp the new or revised design, in accordance with CDOT Policy Directive 508.1 – Professional Engineer’s Stamp. The Project Engineer is responsible for incorporating the changes into the As-Constructed Plans (see Section 121.2.3).  
During preparation, the Project Engineer will obtain the required concurrences before the Resident Engineer approves the change order. Depending on the nature of the change order, the following concurrences may be required:  
1.
Roadway Design. Major roadway design changes must have concurrence from the designer in responsible charge.  

2. 
Structures: Where the Contractor’s design is a revision to a structure in the bid plans, the organization (CDOT or consulting firm) that provided the original design shall review the contractor’s proposal for the Project Engineer. The following submittal requirements shall be  provided by the Contractor: 

• Construction plans sealed by Colorado PE 

• Design Calculations 

• Independent design check calculations 

A copy of the Contractor’s proposal shall also be sent to Staff Bridge for review and archiving.  This submittal shall be made to the Staff Bridge PE II assigned to the applicable Region. 

3.
Typical Section. Major design changes to a typical section, including changes to the subgrade, must have concurrence from the Region Materials Engineer.  

4.
Compaction Specification. Prior concurrence from both the Area Engineer and the Materials and Geotechnical Engineer is required when a contract modification order is written to change the hot bituminous pavement compaction specification.  

 It is only necessary to note concurrences in the Letter of Explanation.  
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