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Technical Bulletin 


Joint Restraints in Different Soil Conditions
Concrete thrust blocks perform poorly in unstable soils, particularly in silt and clay with liquid content greater than 50% and in highly organic soils (i.e. peat and muck). This is because thrust forces exerted to a thrust block transfers to a relatively small contact area behind the block. The continual thrust force will gradually embed the thrust block further and further into the soil, all the while disjoining pipe connections either at the thrust block or an adjacent joint.
Because joint restraints mechanically attach pipe and fittings together, forming a single unit, thrust forces dissipate by the resistive, frictional force along the linked pipe sections. By mechanically attaching pipe and fittings with joint restraints, thrust forces cancel at each connection. Thrust forces that exists transfer to the next joint but at a much-reduced intensity due to the pipe-soil frictional resistance. At some distance from a bend or size reduction, thrust forces totally dissipates, making the system stable regardless of soil composition and stability. 
Table A & B establish joints that must be restrained on both sides of bends, gate valves and the larger size of reducers that fall within the feet stipulated in these tables. Table values are based on PVC or HDPE pipe, 150 PSI pressure, 2:1 safety factor, type 4 trench, 30” cover for 8” pipe and larger, 24” cover for 6” and smaller pipe.
Table A:
Soil Type…GM, SM, GS, SP (Typical)
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Table B:
Soil Type…CLMI, ML (Unstable)



Correction factor for soil type:

Coarse Grained Soils:

GW, SW…Graded gravel-sand mixture (little fines)…reduces Table A values 20%.
GP, SP…..Poor gravel-sand mixture (little fines)…use Table A values.

GM, SM…Silty sands, gravel-sand-silt mixture…use Table A values.

GC, SC….Clayley sands, gravel-sand-clay mixture…reduce Table A values 20%.

Fine Grained Soils:

CLML……Inorganic clays of low-medium plasticity (backfilled using native soil)…use Table B.

ML……….Inorganic silts, rock flour silty or clayey fine sands (backfilled using native soil)…use Table B.

Correction factor for trench type:

Type 3:
Pipe embedded in 4” loose soil, backfilled lightly to top of pipe (no compaction. Add 20% to Table values.

Type 4:
Pipe embedded in 4” sand-gravel, and filled to a depth of 1/8 pipe diameter, backfilled and compacted to top of pipe. Use table values…no adjustment required.
Type 5:
Pipe embedded in 4” sand-gravel to center-line of pipe, backfilled and compacted to top of pipe. Reduced table values by 20%.
Correction factor for line pressure:

Table A and B values are based on 150 PSI line pressure. For other pressures: multiply the table values by the actual 

pressure and divide by 150.
Please contact Leemco for recommendations regarding applications not found in our literature or in our technical bulletins.

There is only one way to install joint restraints and 100 ways to pour a thrust block.”
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