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Introduction 

The Laboratory Vane Apparatus is based on the original design by the Transport and Road Research 
Laboratory (TRRL) where torsional load is applied through one of four calibrated springs to a 12.7 mm x 
12.7 mm vane (fitted as standard; other sizes are available). This allows for the determination of shear 
strength in soft soils of undisturbed and remoulded samples. Figure 1 illustrates the Lab Vane 
components. 

Figure 1 - Laboratory Vane Apparatus 
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a) Frame and stand.

b) Vane mounting assembly.

c) Handle for raising and lowering the vane assembly by means of the square-thread lead screw.

d) Vane, with four blades, 12.7 mm wide and 12.7 mm long.

e) Handle for rotating vane head.

f) Graduated scale for measuring torque, marked in degrees.

g) Rotation pointer.

h) Vertical shaft attached to knob fitted with pointer carrier on friction sleeve.

i) Set of four springs of different stiffness, to allow for a range of soil strengths.

j) Base plate.

k) Vane displacement dial

Description 

The hand operated frame is 590 mm high and has a 200 mm diameter base plate capable of accepting 
standard specimen moulds and sample tubes. Scales indicate the load application and vane deflection. Two 
motorising attachments are available; one for the BS Standard which produces 10 degrees rotation per 
minute and a dual speed attachment which produces 10 degrees rotation per minute for the BS Standard 
and 60 degrees rotation per minute for the ASTM Standard. 

The dimensions of the frame and base are large enough to accommodate a standard compaction mould or 
a CBR mould containing the test specimen. For testing a sample in a long container the frame can be 
swivelled through 180 degrees so that the vane can hang over the edge of a bench, where the sample tube 
can be clamped in a suitable position. To reverse the apparatus simply remove the nut holding the base 
plate to the frame and turn the frame through 180 degrees. 

Note: Counterbalance weight MUST be added to the base plate to prevent the apparatus 
tipping off the bench 

Attachment of the Lab Vane Tube and Jar 

The Tube and Jar Attachment may be purchased (Figure 2), 

Figure 2 - Lab Vane Tube & Jar Attachment Parts 



The Attachment items should be used to hold the specimen tube or jar as shown below in Figure 3. 

Figure 3 - Specimen Tube Held by Attachment 

Test Procedure 

This method covers the measurement of the shear strength of a sample of soft to firm cohesive soil without 
having to remove it from its container or sampling tube. The sample therefore does not suffer disturbance 
due to preparation of a test specimen. The method may be used for soils that are too soft or too sensitive 
to enable a satisfactory compression test specimen to be prepared. 

The shear strength of the remoulded soil, and hence the sensitivity, can also be determined. 

1). Attach the sample. 

Attach the sample container to the base of the vane apparatus, with the sample axis vertical and located 
centrally under the axis of the vane. Trim the upper surface of the sample flat. 

2). Select the torsion spring. 

The torsion spring used should be selected after examining the sample and accessing its range of probable 
shear strength. The table below may be used as a general guide: 



General Descriptive Term 
for Strength 

Suggested Spring 
No. 

Maximum Shear Stress ( )2/ mkN

Very Soft 1 (Weakest) 20 

Soft 2 40 

Soft to Firm 3 60 

Firm 4 (Stiffest) 90 

Table 1 – Spring Usage 

3). Zero the pointer. 

Line up the pointer, the vane displacement dial and the graduated scale with the zero position. Ensure that 
there is no backlash in the mechanism for applying the torque. 

4). Set vane datum point. 

Lower the vane assembly until the end of the vane just touches the surface of the sample. This provides the 
datum from which the depth of penetration of the vane can be measured. 

5). Push vane into sample. 

Lower the vane assembly further to push the vane steadily into the sample to the required depth. The top 
of the vane should be at a distance not less than four times the blade width below the surface. Record the 
depth of penetration. 

6). Shear the sample. 

Apply torque to the vane by rotating the torsion head (labelled e on figure 1 above) at a rate of 6-12 degrees 
per minutes. If you are using the motorised version then toggle the switch and the vane will automatically 
be rotated at approximately 12 degrees per minute. 

7). Record failure. 

Record the maximum angular deflection of the torsion spring and the angle of rotation of the vane at the 
instant of failure.  

8). Remould the sample. 

Rotate the vane rapidly through two revolutions so as to remould the soil in the sheared zone. 

9). Measurement of remoulded strength. 

Repeat steps 3-7 and record the results for the ‘remoulded’ sample. 

10). Remove the vane. 

Raise the vane steadily from the sample so as to prevent tearing of the surface. 

11). Repeat the test. 

Repeat the test procedure above, steps 3-10, with the vane at two or more additional locations in the soil, 
and record the results for each. 

Calculations 

For each result calculate the torque applied to shear the soil, M (in N mm ), by multiplying the maximum 

angular rotation of the torsion spring (in degrees) by the calibration factor (in N mm  per degree). This 

factor can be found on the supplied “Spring Calibration Sheet” an example is shown in the appendix. 

To calculate the torque, M (in N mm ): 
=M

maximum angular rotation (degrees) x calibration factor ( N mm per degree) 



To calculate the vane shear strength of the soil, v (in kPa): 
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where K  (in 
3mm ), a constant which depends on the dimensions of the vane, is given by the equation 
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D is the overall width of the vane measured to 0.1 mm (in mm ) 

H is the length of the vane measured to 0.1 mm (in mm ) 

The average value of the vane shear strength of the undisturbed soil, v (in kPa), and remoulded soil, vr

(in kPa), must both be calculated. 

The Vane Displacement dial can be used for two purposes; 

1) Once the 90o has been passed it indicates that only the residual shear strength of the soil that is
being measured

2) Using the 90o gauge the user can plot a graph of displacement against the load recorded from the
inner 360o gauge, giving a stress/strain graph. The ASTM standard should be referred to for details.

Notes: The vane dimensions should be checked periodically to ensure that the 
vane is not distorted or worn. Spares can be supplied by Impact. 



 Figure 4 summarises the components of the Motorising Attachment. 

Figure 4 - Motorising Attachment 
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Motorising Attachment 

If a motorising attachment has been purchased, please refer to the following pages



Remove the cover from the Motorising Attachment. 

Fit the Motorising Unit to the rear of the lab vane with the fixing screws. Note that it is important to ensure 
the earth lead is fitted correctly in place using the eyelet underneath the fixing screw on the top right 
as the Unit is secured (Error! Reference source not found.). 

Figure 5 – Fixing the Motorising Attachment 

Slide the Motorising Vane Pulley onto the locating flat at the side of the motorising unit and tighten using 
the grub screw.  

Remove the handle on the lab vane and slide the Motor Pulley onto the shaft. Check both pulleys are in line 
with each other (this can be done using a ruler) before securing the second pulley in place, as any 
misalignment here will cause unnecessary wear on the belt.  

Replace the lab vane handle, place the Pulley Belt over the 2 pulleys and refit the cover of the motorising 
unit (Figure 6).  
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Figure 6 - Lab Vane Motorising Attachment Pulley Assembly 
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