
DOT/Rail Precast Wall System

Technical Note - Gravix Soil Backfill Arch Test December 2018

The principle of a gravity type retaining wall is using the weight of the structure to create stability and resist 
movement from overturning, sliding and bearing. The innovation of the Gravix retaining wall system is its 
unique inclined stem geometry which creates an arching affect within the backfill soils between the stems. The 
arch allows the backfill weight to be transferred to the stems so both the backfill weight as well as the concrete 
units themselves work together to provide wall stability. 

Terzaghi proposed his arching theory in 1943 where he defined arching as “the transfer of pressure from a 
yielding mass of soil onto adjoining stationary parts,” Terzaghi, K. Theoretical Soil Mechanics. New York: John 
Wiley and Sons. Arching is stress redistribution occurring in a geomaterial mass where pressure on the yielding 
portion (soil) is reduced while increasing the pressure on the rigid (concrete) portions. Today, there are many 
geo-construction applications where soil arching theory is put into practice.

To demonstrate the soil arching effect for the Gravix Precast retaining wall sytem, the engineers at Earth 
Wall Products conducted a simple overturning test. Two units were set side by side and then backfilled with 
common structural backfill. The soil backfill used was classified as a silty sand/sandy silt soil (see soil gradation 
attached). The soil was compacted using conventional retaining wall construction methods. A temporary 
wooden bulkhead was placed to allow for compaction and then removed following the soil installation so 
the soil arch could be observed. The rear of the units were lifted vertically using hydraulic jacks to simulate 
overturning about the front face of the wall. The result was a distinguishable arch with the majority of the 
backfill resting and being supported by the stems. In summary, the simple arch test illustrates the principle 
of backfill weight bearing on the inclined sides of the stem providing downward pressure on the structure to 
create stability.

This test was performed on December 5, 2018 at Piedmont Precast in Atlanta, Georgia. For additional 
information and questions concerning this test, please contact the engineering department at Earth Wall 
Products, LLC. www.earthwallproducts.com Tel: 678 594 3451
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Project Name:
Project Location:

Sieve Size (Mesh) Particle Diameter (mm) Mass Retained (g) Percent Passing
4 4.75 40 90.85
8 2.36 16.5 87.07

16 1.18 19.5 82.61
40 0.425 63 68.19
100 0.15 101.5 44.97
200 0.075 52.5 32.95

End pan 144 0.00

Coarse Fine Coarse Fine

Bulk

Cobbles

GRADATION TEST RESULTS

Sand

Bucket delivered to office on 05/11/18 (labeled "screened granite")

Global Stability, LLC
Client:

Depth of Sample:

Silt to Clay

General Engineering

Location of Sample:
N/A

Medium
Gravel

Date: 5/16/2018

441 Creekstone Ridge                                 
Woodstock, Georgia 30188                                                                                

Tel: 770-592-2950                                                                                                            
Fax: 770-592-2953                                         

www.eesols.com
Sample Number: 2
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Performed by: SJC/CWL
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Gradation Test Results


