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The Country Club Circle (CCC) neighborhood in Colorado Springs 
is underlain by the abandoned Rapson Coal mine. Through the 
years, as residential areas developed over the abandoned mine 
rooms, substantial subsidence events have repeatedly occurred, 
causing serious safety hazards and damage to structures, streets 
and utilities.

In areas of small discontinuous voids or rubble, Low Mobility 
Grout (LMG) was placed to support and stabilize the surface 
overlying these areas. The subsurface beneath a total of 
8 houses was grouted using LMG techniques. Grout takes 
averaged approximately 348 cubic yards per house with 
compressive strengths ranging from 600 psi near the bottom of 
the holes, to 200 psi near the top of the holes. In the event of 
large voids, a foamed-sand transport method was used. 

The foamed sand slurry produced using ARX-Transport™ 
foaming agent, was designed to fill large open voids, haulage 

ways, and cross-cuts, defined by the geophysical investigation. A large void, identified as a haulage way, 
approximately 230 ft long, 10 ft wide and 7 ft high was discovered under a main street 
in the CCC neighborhood. This wide open mine void was determined to be an ideal 
location to evaluate the foamed-sand slurry transport method.

Borehole camera images show foamed sand slurry flowing through the voids 

The foam was generated on site using a foam generator and the ARX-Transport 
foaming agent. The foam was mixed with backfill material, sand in this case, in 
a concrete mixer where the foam takes the place of water, making the sand 
act similar to sand-and-water slurry. The damp sand was delivered to the sitein 
concrete mixers in 8 cubic yard loads, whereupon approximately 7-10 cubic 
feet of foam per yard of sand was mixed for 
approximately five minutes. The foamed sand 
slurry was then dropped by gravity- flow down 
the four inch PVC casing in the borehole. Progress 
was monitored using a camera placed down a 
nearby borehole, approximately 50 feet away. 
Approximately 267 cubic yards of foamed-sand 
slurry filled the void, behaving as a self-leveling, 
viscous fluid.


