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1 GENERAL DESCRIPTION 

Multi Point Inline Extensometers are used to determine the stability and relative 

movement behavior of soil, rock and concrete structures. An Inline Extensometer with 

multiple anchor points can be used to determine relative movements between set 

anchor points within a single borehole. 

 

Multi Point Inline Extensometers are typically installed within a borehole using a grout 

backfill which provides the bond connection between the instrument end anchor 

points and the borehole walls. Typical installations will only have instrument cables 

exiting from the borehole collar which will be connected to a remote data logger or 

readout unit. Care must be taken to protect the instrument cables from damage. 

 

Measurement sensors in Multi Point Inline Extensometers are Vibrating Wire 

Displacement Transducers which provide extremely stable and accurate output which 

can be temperature corrected. 

 

Typical applications of the multi point inline extensometers include measurements of: 

 

¶ Ground movements around tunnels. 

¶ Deformations of dam abutments and foundations. 

¶ Ground movement behind retaining walls, sheet piling, slurry walls, etc. 

¶ Ground movements in the walls of open pit mines. 

¶ Deformation of concrete piles (tell-tales). 

¶ Deformation in the walls and roofs of underground openings. 

¶ Subsidence above tunnels and mine openings. 

¶ Settlement and heave of foundations due to loading. 
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Figure 1 ï General Arrangement of Multi-Point Inline Extensometer  
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2 INSTALLATION TOOLS  

The following tools and materials are required for the installation of the inline 
extensometer system.  

 
ü Safety Cable ï Recommend use of 3/32" 7x7 Braided Stainless Steel 

ü Thread Locker (Loctite #242) 

ü Hex Allen Key Set (Imperial) 

ü PVC Solvent 

ü PVC Cement  

ü PVC Electrical Tape ï ¾" rolls, multiple  

ü Wrench Set (Imperial) ï Specifically ½" and 9/16" are required  

ü Philips Screwdriver 

ü Flathead Screwdriver 

3 MATERIAL LISTS 

Each single point inline extensometer will consist of the following components. 
Ensure all components are available prior to installation. 

 
ü Sensor Head & Anchor - (Quantity to be equal to number of points to be 

monitored ï Minimum of 1 zone) 

ü Bottom Anchor - (Quantity of 1 - Does not include a sensor) 

ü Surface Installation Anchor Bar - (Quantity of 1 - if required ) 

ü Extension Rods - (Typically supplied in even Imperial or Metric unit lengths as 

required by the end user. Custom lengths can be provided to meet specific 

anchor location objectives.)  

ü Sensor Wiring ï From the Sensor Anchors to the Drillhole Collar for 

connecting to the readout equipment or data logger.   

4 INSTALLATION 

4.1 FOR DOWNHOLE INSTALLATION 

 

CAUTION: DO NOT HAMMER OR USE EXCESSIVE UP/DOWN FORCES WHEN INSTALLING THE 

EXTENSOMETER.  

 

The Sensor Heads have been pre-set as per site specifications to monitor the 
anticipated direction of movement (extension, compression or combination of both).  
The instrument uses a plastic shear pin to maintain its position which is designed to 
fail when it is subjected to a tension or compression force in excess of approximately 
200 lbs (91 kg).  It is therefore very important, not exceed this force when installing the 
instrumentation.  
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CAUTION: DO NOT EXCEED THE 200 LB FORCE LIMIT WHEN INSTALLING THE EXTENSOMETER.  

Preparations:

1. Drill the borehole to the desired depth, which should be a minimum of 

approximately 3 feet (1 meter deeper) than the bottom anchor depth. Note that 

the hole may have to be deeper, if excessive wall caving is anticipated. The 

depth, of the borehole, should be confirmed by bottom sounding immediately 

prior to installing the instrumentation, to ensure that a blockage has not occurred 

and that the full depth of the borehole is available for use. 

2. Prepare an installation design plan which will confirm the required instrument 

components and their target depths. This design plan will indicate the location 

and position of each Sensor Anchor and the number of Extensions (standard 

Imperial or Metric lengths, or custom lengths) required for the planned 

installation.   

3. Layout the all of the required installation components, side by side, in the order 

that they will be installed into the borehole, from the bottom of the borehole to 

top. Number all components in the design plan with sequence numbers, starting 

with ñNo. 1ò for the bottom anchor. Mark each component with the sequence 

number at both the top and bottom ends using a felt marker pen. Double check 

everything against the installation design plan to ensure all components and 

locations are correct.  

4. Carefully verify all of the components required for the installation and note all 

serial numbers and tag numbers on the installation design plan. Refer to Figures 

1 and 2.   
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Figure 2 ï Sections Layout 
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General Assembly:       

For additional information on the assembly and installation of the Inline 

Extensometer Instrumentation, refer to the reference photos on pages 11 ï 13. 

 

CAUTION: ENSURE THE EXTENSOMETER HEADS ARE NOT ROTATED DURING INSTALLATION, 
ONLY THE EXTENSOMETER RODS SHOULD BE ROTATED WHEN CARRYING OUT THE INSTALLATION 

PROCEDURE.  

EXCESSIVE ROTATION, IN EITHER CLOCKWISE OR COUNTER-CLOCKWISE DIRECTIONS CAN 

POTENTIALLY CAUSE DAMAGE TO THE VW DISPLACEMENT SENSORS. 

5. As per the Installation plan, thread the 3/8" extensometer rod into the Bottom 

Anchor, which has an eye bolt at the bottom, to attach a safety line. Loctite 

Thread Locker is used on all rod to rod threaded connections (as per photo 3 

&4). 

6. As per the installation plan, slide the ½" PVC sheath over the 3/8" extensometer 

rod, installed in the previous step, and glue into the reducer bushing at the top 

the Bottom Anchor (as per photo 5). 

7. Attach a Safety Cable to the lifting eye on Bottom Anchor.  If the stainless steel 

Safety Cable is to be abandoned in the hole, it can be tied or clamped in place to 

the eye.  If the cable is to be recovered prior to grouting, feed the cable through 

the eyebolt and secure at the top of the borehole. Feed the other end of the cable 

into the borehole, making a continuous loop, when lowering the Extensometer 

Assembly into the borehole.  When the line is no longer required for lowering the 

instrument, it can be released, on one side, and pulled back to the surface. 

8. Attach the groutline to the bottom anchor. 

9. Lower the assembly into the borehole, until ready to install the next section. 

10. Slide a PVC Sheath extension over the next length of 3/8" extension rod, with the 

telescopic coupler opposite to the threaded end of the 3/8" extension rod. Thread 

the 3/8" rod into the previously installed extension rod, holding back the PVC 

Sheath Extension. 
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11. If necessary adjust the position of the Telescopic coupler so that it lines up with 

the mark on the İò PVC Sheath (see photo 10), and glue the Sheath, held back 

in the previous step, into the top of the Telescopic Coupler. 

12. Tape the Telescopic Coupler in place to prevent it from moving during the rest of 

the installation process. 

13. Repeat steps 8 - 12, until ready to install the next Sensor/Anchor point, as per 

the Installation plan. 

14.  Assemble the extensometer head section by pushing in the extensometer 

headôs İò PVC sheath into the extensometer headôs telescopic sheath coupler 

temporarily to allow room for making the swivel connection. 

15. Thread the bottom half of swivel connection (labelled threaded Connector in 

Picture 6) onto the last installed 3/8" extension rod.  Loctite Thread Locker is used 

on the threaded connection to the rod, but not on the end that threads into the 

Swivel Nut. 

16. Using ½" and 9/16" imperial wrenches, connect and securely tighten the upper 

half of swivel connection by rotating the Swivel Nut onto the Threaded Connector 

(see picture 7).  Loctite threadlocker is not required on this connection. 

17. Pull down the ½" PVC sheathing, from the extensometer head, and glue it into 

the reducer bushing at the top of extensionôs telescopic coupler using PVC 

solvent cement. 

18. If necessary adjust the position of the Telescopic coupler so that it lines up with 

the mark on the İò PVC Sheath (see photo 10), and tape the Telescopic Coupler 

in place, to prevent it from moving during the rest of the installation process. 

19. Assemble any additional Extensometer Head/Anchors or Extension sections as 

required to complete the installation according to the design plan. 

 

CAUTION: DO NOT ROTATE THE RODS IN RELATION TO THE SENSOR READINGS HEADS DURING 

THE INSTALLATION WORK. 
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Figure 3 ï Center Rod Swivel Connection 

Installing Temporary Surface Anchor (Optional) 

20. Prior to the backfill grouting work being carried out, a temporary Extensometer 

Head Mounting Bar may be installed across the collar of the drillhole to support 

the installed extensometer instrumentation in the drillhole (see picture 14).  

21. Attach the provided temporary Adapter Pipe (with ıò F-UNC thread) to the top of 

the installed Extensometer Assembly.  Or if the top Extensometer Assembly 

needs to be located at some distance below the borehole collar, additional 

lengths of Adapter Pipe may be used to place the Extensometer Assembly at the 

required depth.  
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22. Attach the supplied Extensometer Head Mounting Bar to the top of the temporary 

Adapter Pipe to allow the whole assembly to be secured to the surface adjacent 

to the borehole collar.  

23. Grout the borehole.  

24. Allow the grout to cure, before removing the temporary Extensometer Head 

Mounting Bar, if required.    

 

4.2 FOR HORIZONTAL AND UPHOLE INSTALLATION 

Installation procedures for horizontal boreholes and low angle boreholes is much 

simpler because gravitational forces will not have to be counteracted during the 

installation work. There will be some additional friction forces, but the equipment will 

not be subject to dropping out of, or falling into the borehole. 

It is noted that up-boreholes will be more difficult to instrument than down-boreholes 

because the installers will always have to work over their heads, which can be 

physically very difficult to do for extended periods of time. It is recommend that up 

borehole installations always be provided with a large and level working platform 

which is located as close as possible to the borehole collar. Special tools will be 

required to provide interim holding and support of the instrumentation equipment 

being installed. Blocking and anchor points for sling attachment can be very useful.   
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SAMPLE CALIBRATION RECORD 
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