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HIGH PRESSURE DILATOMETER TEST 

The high pressure dilatometer test (HPD) generally provides 

the shear modulus (G), elastic modulus (Ei) and stiffness 

of rocks, consolidated/over-consolidated clay and cemented 

sand in the borehole under in-situ conditions. The  

deformation behaviour of the rock is measured by applying 

cycles of loading and unloading on the borehole wall. 

 
The dilatometer probe consists of a metal core of 0.8 m 

in length. In the middle part of the probe, there are six 

displacement transducers that are oriented at 60° to each 

other. Meticulous calibration of the equipment is vital. 

The transducers are usually calibrated regularly for both 

sensitivity and drift. The probe can be inflated by air or 

biodegradable oil, depending on the condition of the 

surrounding rocks. 

 
Structural Soils Ltd undertakes the HPD test in accordance 

with BS EN ISO 22476-5:2012, Geotechnical investigation 

and testing. 

 
The HPD test is usually carried out in a vertical borehole  

at depths determined by the client. Before commencing  

the test, the drilled cores should be examined in conjunction  

with the calliper log (if available) to help identify the test  

zones. For a standard 95 mm diameter HPD probe, the test  

pocket is formed at the prescribed depths by a conventional  

rotary drilling technique and is usually drilled with a T6H  

99.2 mm diameter core barrel to 2.0 or 3.0 m length  

(depending on the anticipated strata type). 



The HPD probe is lowered into the test pocket attached to the end of drilling rods. The rods are measured accurately to 

ensure the probe is located correctly within the test pocket. The operator pressurises the probe using compressed air (or 

oil) in a stress-controlled manner and undertakes a number of cyclic loading and unloading loops (the number of loops 

is determined by the project specification). When sufficient test loading has occurred, the HPD is deflated in a controlled 

manner until all measuring arms have returned to their original ‘zero’ position. The HPD test equipment is then removed 

from the borehole with the help of the rotary rig. 

 
The material of the borehole walls will experience some stress relief after the drilling of the test pocket. This effect is  

understood and is considered during the interpretation of the data. Ground conditions and quality of drilling can affect the  

HPD test results by causing disturbance to the pocket walls and/or the formation of an oversize test pocket. 

 
Production rate for HPD testing is typically one to two tests  

per shift; however, this is dependent on a number of factors,  

for example, the test depth spacings, the drilling progress  

rate or other tests within the borehole. 

 
Structural Soils operates a Cambridge Insitu 95 mm high  

pressure dilatometer probe (HPD95). 

 

HPD PROBE SPECIFICATION 

Insertion methods: Pre-bored hole or pocket 

Initial diameter: 94 mm 

Allowable pocket diameter: 97 mm to 110 mm 

Length of pocket: At least 2 m of material must be cored 

to give a pocket long enough to test 

Displacement system: Direct strain sensing at six points 

equally spaced around the centre of the expanding region 

Displacement resolution: Better than 1 micron 

Pressure resolution: 0.3 kPa 

Maximum expansion capability: 49% greater than the 

nominal pocket diameter (101 mm). Because it has a large 

expansion capability, it is often used in transition materials 

where core recovery is likely to be poor. 

Maximum working pressure: 20 MPa in normal use 

Suitable for: Stiff clays, dense sands and rock of all kinds 

Additional notes: This HPD probe has sometimes been 

fitted with a point and used as a push-in probe in very 

soft materials, typically alluvial clay. The instrument also 

has a magnetic compass so that the orientation of the 

displacement axes can be determined. 

 

 
 

 

 

For more information contact:          AdvancedBoreholeTesting@soils.co.uk          0117 947 1000          www.soils.co.uk 
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