
Fill Compaction for Urban End Uses 

Successful reclamation of mines to urban end uses typically has an overall 

positive effect on the local community and provides financial benefit to the mine 

owner.  Reclamation activities typically include grading to sculpt final areas of cut 

and fill and blend them into the surrounding topography.  For filled areas, 

improper compaction can lead to problems for subsequent urban development, 

such as foundation erosion, differential settlement, piping and erosion gullies 

beneath abutments, pipe breaks and leakage, slab cracks, basement and 

swimming pool cracks and leaks, slope instability, among others.  Building codes 

are designed to protect structures sensitive to settlement, as well as promote 

overall site stability.  So, it’s not surprising SMARA section 3704 specifies that 

performance standards for backfilling, regrading, slope stability, and recontouring 

for urban end uses should follow the current version of the Uniform Building 

Code (UBC) as adopted by the lead agency. 

 

Soil Compaction 

Soil compaction is the process of increasing soil density by mechanically 

reorienting soil particles and reducing pore space.  The UBC specifies that fills 

should be compacted to a minimum of 90 percent of maximum density.  Fills 

designed to bear loads may require higher compaction levels, even levels that 

exceed the standard Proctor, a common compaction laboratory test.  Fills that 

will not bear the loads of buildings or other structures may fall closer to the 90 

percent.  It is important to note that while these compaction levels promote 

mechanical stability of the soil, they are generally too high to support 

revegetation efforts.  Near-surface (e.g., upper 2 to 3 feet) soils that will not bear 

loads may require less compaction if vegetation is expected to survive and 

flourish.  Some studies indicate that vegetation can establish with a compaction 

level between about 80 and 85 percent of the standard Proctor maximum dry 

density. 

 



Controlling soil moisture content is an important element of the compaction effort, 

because water acts as a lubricant to allow soil particles to slide together.  A soil 

with a particular texture needs just the right amount of water, called its ideal or 

optimum moisture content, to achieve maximum density.  The presence of too 

much moisture may result in improper compaction because any water-filled voids 

will not allow the soil to compress.  On the other hand, the presence of too little 

water also will result in improper compaction by not allowing soil particles to 

easily slide past one another. 

 

Site Preparation and Fill Placement 

To achieve proper compaction and stability, the UBC identifies requirements for 

preparation of the substrate on which the fill will be placed, and for the placement 

and composition of the fill.  Fill slopes should be inclined no steeper than 2 units 

horizontal to 1 unit vertical.  The ground surface should be prepared in a proper 

manner to receive fill, including removing vegetation, noncomplying fill, topsoil 

and other unsuitable material. Underlying material should be scarified to provide 

a good bond with the new fill, and benching of the slope is required where 

underlying slopes are steeper than 2 units horizontal to 1 unit vertical.  

Detrimental amounts of organic material shall not be permitted in fills.  No rock or 

similar irreducible material larger than 12 inches shall be buried or placed in fills.  

Building codes may allow exceptions to requirements if documented in an 

approved soils engineering report, and requirements may be waived for minor 

fills not intended to support structures. 

 

Compaction Methods and Monitoring 

Methods of achieving proper compaction include vibrating, impacting, kneading, 

and/or adding deadweight to the soil.  The desired level of compaction is 

accomplished by utilizing the proper method and equipment for the soil type.  

Fine-grained, cohesive soils, such as silt and clay, respond well to impact, 

pressure and kneading methods.  Coarse-grained, granular soils, such as sand 

and gravel, respond well to vibration and kneading.  Equipment such as vibrating 



sheepsfoot, rammers, vibrating plate compactors, and vibrating rollers are 

methods of impact and vibration.  Static sheepsfoot, grid roller, scraper and 

loaders can be used where pressure and kneading methods are needed.  Other 

factors, such as site layout and conditions, may influence the actual equipment 

used on a given site. 

 

Individual fill layers placed for compaction, informally referred to as “lifts,” should 

not exceed 12-inches in thickness.  Granular soils may be placed at the full 12-

inch thickness, but it may be advisable to place cohesive soils in thinner lifts.  To 

ensure that the fill is being properly placed and compacted, it is important to 

monitor and document the density of the fill lifts during compaction.  Common 

field testing methods to determine soil density include sand cone, balloon density 

meter, Shelby tube, and nuclear gauge.   

 

OMR recommends contacting a qualified geotechnical engineer to address 

proper compaction and site grading for urban end use. 



 

 

Although not constructed in a former mine, the Leaning Tower of Pisa is a historic tourist 

attraction because of its architectural style and differential settlement due to improper compaction 

of foundation soils.  Millions of dollars have been spent trying to arrest the settlement. 

 

The Irwindale Business Center was constructed on a former rock quarry in the heart of the City of 

Irwindale, California.  More than one-half of the business center is built and occupied, and the 

overall development eventually will offer up to 2.1 million square feet of quality industrial and retail 

space. 

 



 
Construction of a 423-unit residential development in the former Leona Quarry in Oakland. 

 

 

 



 

 

 

 

 

 

 


