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APPENDIX A 
 

TECHNIQUE OF STRAIN GAUGING PLASTICS 
 

 

A.1 Introduction 

 

 The following text is taken from Raju (1995) with changes made to reflect procedural 

modifications. 

 

A.2 Strain Gauging Procedure 

 

A.2.1 Materials for Surface Preparation 

 

 Rubbing alcohol is used to degrease the surface of the test specimen because of its 

inertness to polyethylene, and prevents embedment of contaminants in the surface of the 

geosynthetic specimen.  A No. 320 grit sandpaper is used to roughen the surface of the 

geosynthetic for good bonding between the geosynthetic and the polyamide strain gauge backing.  

The surface is neutralized with a mild ammonia solution, leaving it slightly alkaline.  Gauge 

installation is performed within a few minutes of completing the surface conditioning. 

 

A.2.2 Adhesives used for Bonding 

 

 M-Bond AE 10 adhesive was used to obtain a high-elongation bond.  Resin AE with 

Curing Agent 10 cures in 24 to 48 hours at 24°C to give an elongation capability of 10 percent. 

 

A.2.3 Geosynthetic Surface Preparation 

 

Supplies required:  isopropyl (rubbing) alcohol, No. 320 grit sandpaper, cotton swabs, 

compressed air, and M-Prep neutralizer 5. 

 

Steps involved in surface preparation are: 

 

1. Secure the geogrid on a clean, flat surface and mark the strain gauge locations. 
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2. A clean cotton swab dipped in isopropyl alcohol is rubbed on the strain gauge 

sites for degreasing and removal of any foreign matter.  The isopropyl alcohol 

evaporates quickly. 

3. Using the No. 320 grit sandpaper, roughen the surface of the rib at 45° angles to 

the axis of the rib in both directions to yield a pattern of cross hatches.  This takes 

approximately 4 minutes.  This is best accomplished by sanding in one direction 

for one minute, blowing off debris with the compressed air, then sanding in the 

other direction.  Blow clean with the compressed air again. 

4. Neutralize the strain gauge site with M-Prep Neutralizer, leaving the surface with 

a mildly alkaline surface. 

5. Attach the strain gauge within two or three minutes of completing the surface 

preparation, using the procedure given below. 

 

A.2.4 Gauge Preparation 

 

 Supplies required:  plexiglas frame (rectangular hollow), isopropyl alcohol, gauze 

sponge, tweezers, eraser, MGJ-2 tape, and strain gauges 

 

 Steps involved in the preparation are: 

 

1. Clean the plexiglas frame with the isopropyl alcohol using a gauze sponge. 

2. Take a small length of MJG-2 tape and attach it to the plexiglas frame causing 

the tape to be exposed at the hollow portion. 

3. Remove the strain gauge from it package with the tweezers, ensuring that it is 

gripped only at the unused edge. 

4. Place the gauge on the exposed tape with the polyamide backing facing up, and 

aligned parallel to the edge of the tape.  Use low pressure from the compressed 

air supply to ensure the gauge is firmly attached to the tape. 

 

A.2.5 Application of the Gauge 

 

 Supplies required:  AE 10 adhesive kit, gauze sponge, TFE-1 sheet, silicon pad, 

aluminum block, and MJG-2 tape 
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Steps involved in the adhesive preparation and attachment of the gauges are: 

 

1. To prepare the adhesive mix, fill one of the calibrated droppers with Curing 

Agent 10 exactly to the number 10 imprinted on the side and dispense the 

contents into the jar of resin AE.  Immediately cap the bottle of Curing Agent to 

avoid moisture absorption. 

2. Using a plastic stirring rod supplied, thoroughly mix the Curing Agent and Resin 

for 5 minutes. 

3. The pot life or working time after mixing is 15 to 20 minutes, after which time 

the adhesive will flash harden, becoming very hot in the process. 

4. Lift a tape with strain gauge attached off the plexiglas frame and attach the tape 

to the geogrid at the desired location, ensuring the gauge is aligned parallel to the 

rib and the soldering tabs are facing the correct direction.  Firmly attach the tape 

on the opposite side of the tabs to the specimen. 

5. Once aligned, peel the tape back on the tab side, roll the tape under and attach the 

tape to the geogrid so that the gauge is facing polyamide side up with its non-

terminal side just barely off the grid. 

6. Taking a dentist’s scraper, apply several drops of the adhesive to the geogrid in a 

T-pattern with the top of the T against the lifted tape.  This ensures the adhesive 

will be pushed ahead of the gauge when attaching and will coat the entire area 

under the gauge. 

7. Lift the free end of the tape and using thumb pressure, press the gauge down onto 

the geogrid from the taped end to the free end in one swift motion.  This should 

align the gauge properly and squeeze any excess adhesive ahead of the gauge. 

8. Overlay the gauge with TFE-1 tape, a silicon pad, an aluminum block, and 

weights to yield a total dead pressure of 135 kPa on the gauge.  Allow the 

adhesive to cure overnight (15 to 20 hours) to obtain a reasonable elongation 

capability. 

9. Discard the adhesive container, stirring rod, and dropper. 

10. After the curing time has elapsed, remove the weights, block, pad, and TFE-1 

tape, and peel the MJG-2 tape back from the terminal side at an angle of 180 

degrees by sliding your thumb swiftly on the folded edge of the tape.  This will 

remove the tape without debonding the gauge. 
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A.2.6 Gauge Soldering 

 

Supplies required:  Rosin solvent, flux, 3-strand wires, soldering iron, dentist’s scraper 

and bent-nose pliers, ohm meter, solder 

 

1. Cut the 3-strand wire to the desired lengths and pass them through the stiff plastic 

tubing used to protect the wires from damage by the soil. 

2. Solder the ends of the wires and trim to leave approximately 5 mm exposed. 

3. Using the dentist’s scraper, lightly score the soldering pads on the strain gauges 

to expose the pad and roughen the surface.  Clean the pad surfaces with the rosin 

solvent.  Once dry, apply a drop of flux to the tabs. 

4. Applying the soldering iron to the tabs, quickly place solder on the tabs of the 

gauges. 

5. Using a thin sliver of duct tape, tape the wires to the geogrid rib so that the wires 

pass over the soldering tabs.  Using the dentist’s bent-nose pliers, bend the wires 

into semicircular shapes, so that the end of the wire is now centered over the 

soldering tabs.  This provides strain relief to the gauge sites.  Holding down the 

wire in the correct location using the scraper, quickly touch the soldering iron to 

the wire and tab.  The wire should settle into the solder on the tab. 

6. Clean the gauge surface with rosin solvent.  Check the resistance of the gauge 

using an ohm-meter. 

7. Run the protective tubing up against the back of the duct tape, and firmly tape the 

tubing to the rib using duct tape. 

 

A.2.7 Gauge Protection 

 

Supplies required:  Cellophane tape, M-Coat A, TFE-1 and MJG-2 tape. 

 

1. Coat the gauge assembly and wires ahead of the duct tape with M-Coat A, a 

polyurethane coating, placing three coats at 30 minute intervals. 

2. Tape one end of the TFE-1 film to the rib ahead of the gauge site and wrap the 

film tightly over the gauge, past the start of the protective tubing.  Firmly tape the 

film down to the rib at that point. 
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A.2.8 Gauge Calibration 

 

Supplies required:  shunt resistor 

 

1. Once the geogrid specimen is in place and all gauges have been attached and 

wired using the procedures given above, turn on the computer and start the 

testing program. 

2. Note the value of strain for SG1 (in bits), then short the positive and negative 

terminals of the gauge at the Bridge box using the shunt resistor.  Note the new 

value of strain.  Repeat this for all strain gauges. 

3. Because this resistor of know resistance produces a known “strain”, it can be 

used to provide a calibration factor for each gauge. 


