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� Shear failure is the most important 
material failure that takes places in 
soils, especially since tension is not 
possible in soils

� Shear failure can take place in 
foundation/soil combinations both in 
the z-axis (vertically) and y-axis 
(horizontally)



� The direct shear test is used to 
measure the shear strength of a soil 
under drained conditions.

� In this test, a relatively thin, square 
specimen of soil is placed in a rigid 
box that is divided horizontally into 
two frames, the specimen is confined 
under a vertical or normal stress, and 
a horizontal force is applied to fail 
the specimen along a horizontal 
plane at its midheight.



� Generally, a minimum of three 
specimens, each under a different 
normal stress, are tested to establish the 
relation between shear strength and 
normal stress.

� Because of the difficulties involved in 
controlling drainage of the soil 
specimen during the direct shear test, 
only the drained (S) test method, in 
which complete consolidation is 
permitted under each increment of 
normal and shear stress, shall be used. 



� Shear box of bronze or stainless steel, open at the 
top and divided horizontally into two frames that 
can be fitted together accurately with alignment 
pins and elevating screws.

Normal Force



� Porous stones
� Smooth, coarse grade Alundum or Carborundum B 

finish-ground except for the surface in contact with 
the specimen, which shall be rough-finished by 
sandblasting or by using hand tools

� Porous metal plates of similar porosity and texture 
may also be used.

� It is very important that the permeability of porous 
stones not be reduced by the collection of soil 
particles in the pores of the stones; hence, frequent 
checking and cleaning are required to ensure the 
necessary permeability.



� Normal Loading Devices
� The equipment for applying the normal 

load shall be capable of transmitting the 
load to the specimen quickly, without 
impact, and maintaining the load constant 
for the duration of the test.

� The equipment should be calibrated to 
ensure that the loads indicated are those 
actually applied to the soil specimen.



� Shear Loading Devices
� The horizontal shear force may be applied by 

either controlled-stress or controlled-strain 
methods, though the controlled-strain method is 
preferred.

� Controlled-stress equipment should be capable 
of applying the horizontal force in increments to 
the specimen in the same manner as that 
described above for the normal load.

� The controlled straining of the specimen is 
usually done with a motor and gearbox 
arrangement, and the shear force is determined 
by a load-indicating device such as a proving 
ring or frame. 



� Dial indicators
� Vertical deformation of the specimen, having a 

range of 0.25” and an accuracy of 0.0001”

� Horizontal displacement of the specimen, 
having a range of 0.5” and an accuracy of 
0.001”.

� Equipment for preparing specimen 
including a specimen cutter with sharp 
cutting edges.

� The cutter shall have inside dimensions the 
same as those of the inside of the shear box if 
the specimen is to be transferred from the cutter 
to the shear box.



� Balances, sensitive to 0.1 and 0.01 g.

� Timing device, a watch or clock with 
second hand.

� Centigrade thermometer, range 0 to 50º 
C, accurate to 0.1º C.

� Distilled or demineralised water.

� Glass plates.

� Apparatus necessary to determine water 
content and specific gravity.



� A sample sufficient to provide a minimum 
of three identical specimens is required.

� Specimens shall be prepared in a humid 
room to prevent evaporation of moisture.

� The specimen is generally prepared by 
progressive trimming in front of the 
specimen cutter.

� Preferably, specimens of compacted soil 
should be trimmed from samples 
compacted in a compaction mould, using a 
pressing or kneading action of a tamper 
having an area less than one-sixth the area 
of the sample. 



� Cut a sample of soil approximately 1 ¼” 
high and 4 ½” in diameter from the 
sample to be tested.

� Place the sample of soil on a glass plate 
and centre the specimen cutter on top of 
the sample.  Push the cutter vertically into 
the sample not more than ¼” and 
carefully trim the soil from the edge of 
the cutter.  Repeat the operation until the 
specimen protrudes above the top of the 
cutter.



� Remove the portion of the specimen 
protruding above the cutter, using a 
wire saw for soft specimens, and a 
straightedge, knives, or other 
convenient tools for harder 
specimens.  Trim the specimen flush 
with the top of the cutter.  If a pebble 
or other protrusion is encountered on 
the surface, remove it and fill the void 
with soil.



� Place a previously weighed glass plate on 
the surface of the specimen.  Many soils 
will adhere to glass; consequently, it is 
advisable to use waxed paper or similar 
material between the specimen and glass 
plate.  Invert the specimen, trim the 
bottom, and on this surface place another 
weighed glass plate. 

� From the soil trimmings obtain 200 g of 
material for water content and specific 
gravity determinations.

� Repeat the procedures outlined above to 
produce two additional specimens. 



� Procedure Parts
� Preliminary – setting up the specimen in 

the shear box

� Consolidation – applying vertical force 
to drain the specimen before shear

� Shear Test – applying horizontal force to 
determine the shear strength of the 
material



� Record all identifying information for the 
specimen, such as project, boring number, and 
other pertinent data, on the data sheet; note any 
difficulties encountered in preparation of the 
specimen.

� Measure the inside area and height of the shear 
box and record as the initial dimensions of the 
specimen on the data sheet.

� Weigh and record the weight of specimen plus 
tare (specimen cutter and glass plates).




