
SECTION 728 Revision 1-13-10

CONTROLLED LOW STRENGTH MATERIAL
728.1 GENERAL:
Controlled Low Strength Material (CLSM) is a mixture of  cementitious materials, aggregates, admixtures\additives, and water that, as the cementitious materials hydrate, forms a soil replacement.  CLSM is a self-compacting, flowable, cementitious based material that is primarily used as a backfill or structural fill in lieu of compacted fill or unsuitable native material.

728.2 MATERIALS:
Cementitious materials shall conform to Section 725.2.

Coarse and fine aggregates shall conform to Section 701.

Water shall conform to Section 725.5.

728.3 PROPORTIONING OF MIXTURES AND PRODUCTION TOLERANCES:
Proportioning of the mixture shall comply with Section 725.7 and Table 728‑1.  A mix design shall be submitted with test data for the Engineer’s approval prior to the excavation for which the material is intended for use.

	TABLE 728-1

	CONTROLLED LOW STRENGTH MATERIAL REQUIREMENTS

	Description of 

CLSM
	Cement Content,

lbs/cu yd
	Slump,

inches
	Compressive Strength at

28 days, psi 

	Excavatable
	½ sack equivalent
	8±2
	150 maximum

	1 Sack
	1 sack equivalent
	8±2
	250 maximum

	Mechanical\Thermal Protection
	1 ½ sack equivalent
	8±2
	500 minimum


Notes for Table 728‑1:

2. The values specified in the table are for both mix design requirements and field production.  
3. Slump shall be tested in accordance with ASTM C‑143 except that no rodding shall be done during the filling of the cone.  A Flow consistency test can be substituted for the slump test in accordance with ASTM D-6103 for mixes with coarse aggregate smaller than ¾ inch.  When used, the CLSM shall have a flow consistency of 8 inches.

4. Compressive strength shall be tested in accordance with ASTM D‑4832.  The supplier shall provide laboratory and/or field test data to verify the design strength.

5. Sampling shall be in accordance with ASTM D‑5971.  

6. Unit weight shall be obtained by ASTM D‑6023.

7. 
8. 
Where CLSM is to be used as backfill around gas pipelines (totally encapsulating the gas pipeline), the material shall meet a minimum permeability coefficient (k) of 1 x 10‑5 cm/sec or more, based on ASTM D‑5084.

728.4 MIXING:
CLSM mixing shall comply with Section 725.7. The total elapsed time between the addition of the water and placement of the complete mix shall not exceed 90 minutes.  The Engineer may waive this limitation if the slump is such that the material can be placed without addition of water.

Mixing shall continue until the cementitious material and water are thoroughly dispersed throughout the material.  Mixes shall be homogenous, readily placeable and uniformly workable.  Proportioning of ingredients shall produce consistency, durability, workability and other required properties appropriate for the intended usage.  
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