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Controlled Low Strength Material (CLSM)

Notes to designers:

Controlled Low Strength Material is a self-compacting, cementitious material used primarily as a backfill in lieu of compacted fill.  The term CLSM can be used to describe a variety of materials such as engineered fills, flowable fills, controlled density fill, flowable mortar, etc.  Some of the benefits of CLSM are:

· It is readily available and easy to deliver.  Any ready mix concrete supplier should be able to deliver CLSM.

· Ease of placement.  CLSM can be placed by chute conveyor, pump or bucket.  The material requires no compaction.  Flowable mixes will be self-leveling, stiffer mixes may require a minor amount of spreading at the surface of the fill.  Generally very little labor is required to place this material.

· Fast setting.  CLSM mixes can be designed to allow paving operations to begin within a few hours of placement.

· Resistant to settlement.  Unlike granular backfills that may settle over time, once CLSM is set there is no long term settlement associated with this material.

The CLSM specification attached is developed to produce a material that is hand excavatable and relatively fast setting (typically within several hours).  The mixes are generally sand based or a mix of 3/8" (No. 8) stone and sand.  The flow characteristics of a CLSM are easily varied and should be based on its intended use and field conditions.  

The permeability of CLSM produced under this specification is comparable to our compacted granular materials.  CLSM mixes that have higher cement ratios or a high fly ash content can result in a material that is relatively impervious.  

Some gas utilities have raised concerns over the placement of CLSM in the vicinity of their facilities.  The encasement of a gas utility within CLSM may create difficulties for them to locate leaks in their system.  They also have concerns about not being able to hand excavate the CLSM when it is placed around their facility.  For these reasons CLSM should not be used where there is a potential for a gas utility to become encased in this material.  If a gas utility is located within the vicinity of the proposed CLSM placement, the designer should coordinate with the utility about its use. 

The cost of CLSM will be higher than other compacted fills.  A designer should only consider specifying CLSM where it will not be practical to place standard backfill material.  In certain trench backfilling applications it may be practical to include CLSM as an alternate to the standard backfill.  In these cases the owned specification should be modified so that it is included with the trench excavation item with no additional payment for the CLSM material.

