Western Stabilization
SOIL STABILIZATION:   Soil stabilization occurs when lime, fly ash, cement or bentonite clay is added to a reactive soil.  The resulting pozzolanic reaction between these materials and the soil develops a durable and stable bond between molecules in the soil.  This reaction can provide for long lasting stabilization of clay based soils. 

Soil Stabilization is a simple process involving in-place mixing where an appropriate amount of lime, fly ash, cement or bentonite clay is spread over the ground surface, mixed to an appropriate depth.  Pulverization by our mixers thoroughly combines the lime and soil to depths of 12 to 18 inches.  For heavy clays, it is typical to complete a preliminary mixing, spreading lime and passing over the entire area, followed by 24 to 48 hours (or more) of moist curing.  This is followed by a second spreading of fly ash or lime, followed by final mixing.   During the final mixing faze the soil is compacted to develop the proper and intended soil strength and durability.

Materials used to stabilize soils including lime, fly ash and cement, are strong alkali and a caustic material.  They can burn the skin and are considered dangerous to the eye.  

APPLICATION OF SOIL STABILIZER:   Application of Lime, Fly Ash, Portland cement or bentonite clay follows three simple steps.  (1) Spreading Lime, Fly Ash and Portland cement  (2) Mixing Lime, Fly Ash or Portland cement and Soil (3) compacting.  

Spreading:  Truck mounted, and track spreaders are used to lay down the Lime, Fly Ash, Portland cement or Bentonite clay.   Spreader are equipped with curtains at the delivery point, to help control dusts generated as the material is emptied out of the hopper and spread across the ground.  Because of the exothermic reaction that takes place when the Lime, Fly Ash, Portland cement react with the water in the soil, it is common for steam to rise above the spread material.  Dusts created during spreading and transfer are controlled by filter bags covering the vents at the top of the spreaders and fixed curtains covering the point of delivery at the rear of the spreader.  Workers on site should not normally be affected by drifting clouds of dust due to the in place controls, but should take precautions and actions to avoid working near the spreading and mixing operations.  

Mixing:  Mixing is done by machine using drum mixers, pulverizing and mixing the soil to depths ranging from 12 to 18 inches.  The drum and mixing chamber are closed to the outside environment by use of fixed curtains along the sides of the mixer.  A water truck, attached, by hose, to the mixer is used to inject a steady stream of water into the mixing chamber. This supply of water helps to control the dusts and assures proper and complete chemical reaction.  All workers must stay clear of the mixer and spreading operations.   The operator has many variables to consider and may not see you approaching.  The operator does not anticipate people on the ground in this work area.  Save your life, stay clear of the equipment when it is in operation.   

Many jobs required two passes; the first pass through the site generally includes mixing the lime into the soil.  No compaction is done.  The lime is allowed to react for 24 to 48 hours and the soil to mellow.  During this process steam will be seen as the lime reacts with the water.  The heat generated in the soil 6 and 8 inches down is hot enough to cause thermal burns on the skin.  Keep your hands and other unprotected skin out of the soil.  

The Second pass through the site may include application of Fly Ash, which is spread and mixed the same as the lime.  Following the mixing of the fly ash, the ground is generally compacted.   
Compaction:  Initial compaction is generally performed with a sheepsfoot roller, in some cases followed by a pneumatic or flat wheel roller.  

SAFETY CONSIDERATIONS:   Lime is an alkaline material that is reactive in the presence of moisture.  These soil applications can cause drift of dusts containing lime, fly ash or cement dusts over a short distance.  The chemical reaction between the soil, water and stabilizing material creates heat.  Steam is often seen rising form the ground as the water in the soil evaporates.  Workers must protect themselves from skin exposure to chemical and thermal buns.  Burns can occur when mixed soil is trapped next to the skin, in a boot, glove, or tight fitting cloths, for a prolonged period of time.  In many cases, this can cause second and third degree burns while causing little or no discomfort.  Personal protection should be properly worn when employees are required to be in close contact with mixed soil within the first 24 to 48 hours of mixing.  

· To prevent large dust clouds Western Stabilization uses a closed system to transfer bulk products from the pneumatic trailers to the spreader.  Filter bags on the spreader trap dusts generated during bulk transfer.  Wind screens also cover the point of delivery to prevent drift as the material is placed onto the ground.  Water trucks connected to the mixer add water during mixing to control dusts and improve the efficiency of the reaction with the soil.  The mixing drum is also enclosed by a curtain which is lowered to the ground as the rotor is mixing the soil.  While these efforts greatly reduce unintended drift, all workers must stay clear of the soil stabilizing operations and equipment.  

· Workers must be aware of their surroundings and take actions to prevent unintended exposures.  Soil stabilizing products react with water and workers need to protect their skin and eyes from contact with unreacted materials.  

· Be aware and stay clear of drift and do not breathe dusts or touch raw materials on the ground.  Wash skin with soap and water should it come into contact with lime, fly ash, cement or bentonite.  

· If inhaled, remove person to fresh air and Irrigate the nose and throat with water if necessary.  

· Impervious coveralls pulled down over the top of boots should be worn to prevent penetration of liquids.  When conditions are wet and the mud is deep, the coveralls should be tapped in place to prevent them from pulling up and expositing the tops of the boots.  Sleeves of the coveralls may also need to be tapped to prevent them from pulling up and exposing clothing or skin.   

· The use of barrier creams is recommended to prevent exposure to the arms, hands, neck and face.   

· Tight fitting goggles should be worn to protect the eyes form dusts and liquids, when it is necessary to work in conditions where employees can be exposed to wet soils, raw lime, fly ash, cement or bentonite or mixed soils where the chemical reaction is continuing to occur.    

· Impervious Gloves should be worn to prevent contact with the skin.   In wet and muddy conditions, the gloves may need to be tapped to prevent any moisture form getting in the top of the gloves.   In some wet and muddy conditions, gloves with long gauntlets may be needed to protect the forearm, and clothing.  

· High top work boots impervious to liquids.  

· NIOSH approved respirators, rated to control silica exposure, and should be used when necessary.

· Confined spaces should be well ventilated and the atmosphere tested before any employee is allowed to enter.  

· In the event of eye contact, immediately flush the eye(s) with ample water.  Continue flushing for 20 minutes and seek medical assistance. 

· Burns should be treated by a physician.  

FOR ADDITIONAL INFORMATION:
Western Stabilization,  P.O. Box 1022,  395 Industrial Way,  Dixon,  Ca.  95620  

Ph: 707-678-0369
Fax: 707-678-0911
Web: www.wstabilization.com  

