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Technical Bulletin 


Joint Restraints vs. Thrust Blocks
The question often asked is “Can you really eliminate thrust blocks using joint restraints?” This technical bulletin is an attempt to provide you with information to conclude that the answer is “yes”. Although thrust blocks have been used all over the world for many years, they are not without limitations.

About Thrust Blocks…  

It has been argued that thrust blocks are the cheapest form of pipeline restraint. When all of the costs such as labor, forming time, and waiting for concrete to be poured and cure are added to the price of concrete, the thrust block is not as cheap as originally thought.

A thrust block when properly sized, formed and poured prevents separation of joints and pipe movement by transferring the resultant force at a bend or a change in pipe size (a reducer) to the undisturbed soil behind the thrust block. Installation details below illustrate the proper form of thrust blocks for some applications. 
[image: image1.jpg][image: image2.wmf]As one can see, thrust block for a reducer has inadequate bearing surface (the depth that sets into soil) to prevent it from sliding along a trench.   
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The bearing strength of the soil which a thrust block pushes against is expressed in pound per square foot and varies from soil to soil (Table A). 
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A properly sized thrust block involves much more than “dumping” a load of concrete behind a bend or a tee.
The design involves consideration of undisturbed soil, soil bearing strength, static pressure, pipe size, fitting configuration (i.e. 90 Bend, 45 Bend, Tee, etc.) and the trench depth to determine the bearing area of the thrust block. Thrust forces (lbs.) in Table B are based on 125 PSI line pressure. For other pressure, multiply thrust force values by the actual pressure and divide by 125
Table B.  Thrust Force (lbs.) at 125 PSI


Table C.  Width (Span) in Inches (based on Table A & B values)

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











F - 3021
As one can see, properly sized thrust blocks can be quite large; but in practice, they are often poured under-sized and haphazardly.





Only 4 inches of thrust block movement will disjoin a connection.





A properly designed, joint restraint system uses the frictional resistance of the soil to turn the pipeline into a thrust block. With a mechanical joint restraint system, soil composition and variations are less of a factor. With simple to follow Leemco joint restraint Tables and illustrations, a piping system can be restrained effortlessly under any climate conditions.


 





Pipe�
Height�
Degree Bend�
 �
Tee�
�
Size�
(inches)�
90�
45�
22�
 �
�
2"�
12�
9�
5�
3�
7�
�
2.5"�
12�
14�
7�
4�
10�
�
3"�
18�
14�
7�
4�
10�
�
4"�
18�
22�
12�
6�
16�
�
6"�
24�
37�
20�
10�
26�
�
8"�
30�
50�
27�
14�
35�
�
10"�
36�
64�
35�
18�
45�
�
12"�
36�
90�
49�
25�
64�
�
14"�
42�
111�
60�
31�
79�
�
16"�
48�
126�
68�
35�
89�
�






Calculated load bearing area of a thrust block (the area against soil) is:





Area (Sq. Ft) = Table B / Table A








Pipe�
Degree Bend�
 �
Tee�
�
Size�
90�
45�
22�
 �
�
2"�
783�
424�
216�
553�
�
2.5"�
1,147�
621�
316�
811�
�
3"�
1,700�
920�
469�
1,202�
�
4"�
2,810�
1,521�
775�
1,987�
�
6"�
6,091�
3,296�
1,680�
4,307�
�
8"�
10,323�
5,587�
2,848�
7,300�
�
10"�
16,036�
8,679�
4,424�
11,340�
�
12"�
22,559�
12,209�
6,223�
15,951�
�
14"�
32,484�
17,581�
8,961�
22,970�
�
16"�
42,014�
22,739�
11,589�
29,708�
�
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Table A:�
Typical Soil Strength�
�
Soil Type�
 �
Bearing Capacity�
�
 �
 �
lb/sq. ft.�
�
Soft Clay�
 �
   500 - 1,000�
�
Sand�
�
1,000 - 2,000�
�
Sand and Gravel�
�
1,500 - 3,000�
�
Sand & Gravel w/Clay�
�
2,000 - 4,000�
�
Hard Pan�
 �
5,000 - 10,000�
�









The bearing capacity of typical landscape and golf course soils when compacted is about 1000 lb/sq. ft.; harder compactions do not support plant growth.





Thrust blocks require high bearing capacity soil, vegetations demand less.
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