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WARRANTY STATEMENT

GEOKON warrants its products to be free of defects in materials and workmanship, 
under normal use and service for a period of 13 months from date of purchase. If the 
unit should malfunction, it must be returned to the factory for evaluation, freight 
prepaid. Upon examination by GEOKON, if the unit is found to be defective, it will be 
repaired or replaced at no charge. However, the WARRANTY IS VOID if the unit shows 
evidence of having been tampered with or shows evidence of being damaged as a 
result of excessive corrosion or current, heat, moisture or vibration, improper specifi-
cation, misapplication, misuse or other operating conditions outside of GEOKON's 
control. Components that wear or are damaged by misuse are not warranted. This 
includes fuses and batteries.

GEOKON manufactures scientific instruments whose misuse is potentially dangerous. 
The instruments are intended to be installed and used only by qualified personnel. 
There are no warranties except as stated herein. There are no other warranties, 
expressed or implied, including but not limited to the implied warranties of merchant-
ability and of fitness for a particular purpose. GEOKON is not responsible for any 
damages or losses caused to other equipment, whether direct, indirect, incidental, 
special or consequential which the purchaser may experience as a result of the instal-
lation or use of the product. The buyer's sole remedy for any breach of this agreement 
by GEOKON or any breach of any warranty by GEOKON shall not exceed the purchase 
price paid by the purchaser to GEOKON for the unit or units, or equipment directly 
affected by such breach. Under no circumstances will GEOKON reimburse the 
claimant for loss incurred in removing and/or reinstalling equipment.

Every precaution for accuracy has been taken in the preparation of manuals and/or 
software, however, GEOKON neither assumes responsibility for any omissions or 
errors that may appear nor assumes liability for any damages or losses that result 
from the use of the products in accordance with the information contained in the 
manual or software.

No part of this instruction manual may be reproduced, by any means, without the written consent of GEOKON. The 
information contained herein is believed to be accurate and reliable. However, GEOKON assumes no responsibility 
for errors, omissions or misinterpretation. The information herein is subject to change without notification.

The GEOKON® wordmark and logo are registered trademarks with the United States Patent and Trademark Office.
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1. INTRODUCTION

The Borehole Pressure Cell (BPC) is designed to monitor stress changes in rock 
materials, including hard rocks, coal, rock-salt, potash, etc. It consists of a 
flatjack made from two steel plates welded together at their edges with the 
intervening space filled with hydraulic oil. The cell has a "dog bone" cross 
section, allowing it to expand easily over a large range without splitting apart. 
A 6 mm (0.24") diameter tube connects directly to the BPC and on its outer end 
is T-bar used to orient the BPC perpendicular to the applied rock stress. A further 
length of 3 mm (0.12") diameter high-pressure steel tubing connects the tubing 
on the BPC to a pressure gauge and/or to a pressure transducer (see Figure 1). 
Cells are provided already filled with de-aired oil. De-airing is done because the 
cell is more responsive the more rigid it is. Setting rods are provided to push the 
BPC into the borehole and correctly orient it.

1: 

FIGURE 1: Model 3200 Borehole Pressure Cell

The figure below shows two different types of pressure measurement devices.
2: 

FIGURE 2: Two Pressure Measurement Devices

The figure below shows a pre-encapsulated BPC.
3: 

FIGURE 3: Pre-encapsulated BPC
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In use the cell is grouted into a borehole drilled into the rock and when the grout 
has hardened the cell is connected to a hydraulic pump and pressurized to a 
pressure level equal to the estimated in-situ stress level, plus 10%. (A check 
valve prevents the cell pressure from being lost when the hydraulic pump is 
disconnected.) Stress changes within the host material are transmitted to the 
cell causing a proportionate change in the internal hydraulic pressure, which is 
recorded on the pressure gage and/or pressure transducer, (vibrating wire or 
semi-conductor).

BPCs react mainly to stress changes in the direction perpendicular to the plain of 
the flatjack. They are relatively insensitive, (about 6%) to stress changes in the 
direction parallel to the plain of the flatjack. If stress changes are required in two 
directions, then two or three BPCs can be installed at different orientations in the 
same borehole or in adjacent boreholes.
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2. INSTALLATION

2.1 BOREHOLE REQUIREMENTS

The Model 3200 BPC is designed for installation in 57 mm (2.25") diameter 
boreholes. Boreholes larger than this can be used but are not recommended. 
BPCs are normally installed at the back of the borehole.

2.2 GROUTING METHOD

Recommended grouts are:

■ Portland cement

■ Lumnite mortar

■ Special Grout 400 (non-shrink)

■ Sakrete (non-shrink)

■ Quikrete (non-shrink)

Place grout in the borehole in one of two ways: 

■ Using downward-directed holes, tremie a neat cement (no sand) grout into 

the bottom of the borehole through a grout pipe. 

Note: Direct 'horizontal' boreholes downwards about three degrees

■ Place grout in the back of the borehole using a series of rigid tubes/pipes 

which can be connected together. Fill the tube/pipe with mortar, which is 
pushed out of the pipe using a rod to act as a piston. 

When the grout has been placed, push the cell into place on the end of the 
provided setting rods. The last section of the setting rods has a slot which 
engages the T-bar on the 6 mm (0.24") tube issuing from the BPC. The T-bar is 
used to orient the cell inside the borehole. When correctly oriented, the setting 
rods can be removed and the cell left in place until the grout sets.

2.3 ENCAPSULATION METHOD

Cells can be provided pre-encapsulated. Grouting is the preferred method of 
installation. If grouting is not possible, then the cells can be pre-encapsulated 
inside a cylinder of mortar. Make sure the cylinder is a close fit inside the 57 mm 
(2.25") diameter borehole. For this method the borehole should be smooth 
walled so that the encapsulation slides in easily. The encapsulated cell is 
expanded inside the borehole in the normal manner. 

Push the cell into the borehole with the slot in the setting rods engaging the T-
Bar on the cell. When correctly oriented, the setting rods can be left in place 
until the cell has been expanded.

2.4 PRESSURIZING THE BPC FLATJACK

The BPCs are supplied filled with de-aired hydraulic oil. Pressurize the cell using 
any manual hydraulic pump filled with oil. (GEOKON can provide a pump filled 
with de-aired oil, if necessary.) 

The pump is attached to the BPC by removing the cap from the back end of the 
check valve. A special filler tube with mating fitting is connected to the check 
valve. While making this connection do not allow air to enter the system. Purge 
the filler tube completely of any air and allow both halves of the connection to fill 
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with oil before screwing them together. This is important to keep the BPC as 
rigid as possible, so that it is more responsive to rock stress changes.

Inflate the BPC slowly, while observing the pressure on the pressure gauge, until 
the desired pressure is reached. (Estimated in situ stress plus 10%. The extra 
10% is recommended because it is normal for the installed pressure to back off 
a little as the BPC beds in.) Grouted systems should reach this pressure in just a 
very few strokes of the pump, whereas, encapsulated systems may take several 
strokes especially if the hole is oversize.

When the desired pressure is reached, disconnect the pump and replace the cap 
on the check valve. Use Teflon tape on the threads and tighten firmly.
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3. DATA MANAGEMENT

Conversion of the measured BPC pressure changes to the equivalent rock stress 
change depends on the stiffness of the BPC, the modulus of the host rock and 
the degree of plasticity of the host rock. In general, the best results are obtained 
using the highest initial BPC installation pressure. Most practitioners use an 
initial pressure of 110% of the estimated in-situ rock stress. 110% is chosen 
because it is normal for the BPC to lose a little pressure as the BPC and the grout 
'beds in', i.e., removes high local shearing stresses by deforming until 
equilibrium is restored. Using high initial pressures is, in effect, making the BPC 
as stiff and as responsive as possible. GEOKON further enhances this stiffness by 
using de-aired oil inside the BPC.

The paper reproduced in Appendix B shows the results of some tests and 
indicate the variability that can be expected. It also suggests a method by which 
the BPC response might be calculated, but the solution requires a number to 
represent the stiffness of the BPC and its derivation requires a special screw 
pump that is no longer used because the procedure is too tedious.

A compilation of tests results from various elastic rocks with varying modus, E, 
lead to the following relationship: The BPC response R% (The ratio of the BPC 
pressure change to the corresponding rock stress change), is given by the 
formula R% = –5.6E +84. Thus, for a rock with a modulus of 5 x 10^6 psi, R% = – (5 

x 5.6) + 84 = 56%, i.e., a rock stress change of 100 psi would result in a BPC 
pressure change of 56 psi. This equation is from tests using relatively low initial 
pressures and is given merely as matter of interest. Where the recommended 
higher initial pressures are used then the expected BPC response will be higher, 
approaching the 80% to 90% level.

In plastic rocks, such as evaporates, (salt, trona, potash), there is reason to 
believe that BPC response will be even higher, (in the 120% to 160% level) and 
studies in coal, which has fractured under high pressures, show responses of 
higher than 100%. It might be that the pressure inside a BPC, left in plastic rock, 
could eventually reach the in-situ stress.
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4. TROUBLESHOOTING

The pressure gauge should be positioned in a place where it can be easily read. 
Wedge the gauge and Swagelok Tee in place so that they cannot be easily 
disturbed.

Cell pressures usually tend to bleed-off over the first few days as the cell beds in; 
this could be compensated for, by over-pressuring the cell during the initial 
pump up. If the loss of pressure is excessive then the cell may require re-
pressurizing. If the cell loses all of its pressure, then this is indicative of a leak. 
Check all the visible connections for signs of leaking oil; tighten any connections 
that appear to be leaking. If none are visible then perhaps the flatjack is leaking, 
in which case the cell must be abandoned.
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APPENDIX A. SPECIFICATIONS

A.1 3200 SPECIFICATIONS
1: 

TABLE 1: Specifications

Notes:

1 VW transducer accuracy established under laboratory conditions

2 Other ranges available on request

A.2 3200 PARTS LIST
2: 

TABLE 2: 3200 Parts List

Standard Ranges 5, 7.5, 10, 20, 35, 75, 100 MPa
Resolution 0.25% of range (approximately)

Accuracy1 0.25% F.S. (gauge); 0.1% F.S. (VW transducer)
Borehole Size 57 mm (2.25")

Temperature Range2 −20 to +80 °C
L x W x H 203 × 47.6 × 12.7 mm (8 × 1.875 × 0.5")

(borehole flatjack only)  
508 × 47.6 × 12.7 mm (20 × 1.875 × 0.5")
(borehole flatjack with stainless steel tube)  

3200WIKA−5mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 5 MPa
3200WIKA−7.5mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 7.5 MPa
3200WIKA−10mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 10 MPa
3200WIKA−20mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 20 MPa
3200WIKA−35mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 35 MPa
3200WIKA−75mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 75 MPa
3200WIKA−100mpa Hydraulic Borehole Pressure Cell w/WIKA gauge 100 MPa

3200HH−5mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 5 MPa
3200HH−7.5mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 7.5 MPa
3200HH−10mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 10 MPa
3200HH−20mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 20 MPa
3200HH−35mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 35 MPa
3200HH−75mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 75 MPa
3200HH−100mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor 100 MPa

3200B−5mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 5 MPa
3200B−7.5mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 7.5 MPa
3200B−10mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 10 MPa
3200B−20mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 20 MPa
3200B−35mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 35 MPa
3200B−75mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 75 MPa
3200B−100mpa Hydraulic Borehole Pressure Cell for 4500HH Sensor With WIKA gauge, 100 MPa
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APPENDIX B. MEASUREMENT OF ROCK STRESS CHANGES USING HYDRAULIC 
BOREHOLE GAUGES
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