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Vibrating Wire Spot-Weldable Strain Gauge 

Applications 
The Geo-Instruments Spot 

Weldable Vibrating Wire Strain 

Gauge is used with strain gauge 

sensors to measure strain in 

steel members.  It consists of a 

sealed tube with strain wire in-

side welded along its length to a 

base. The strain gauge can 

measure in tension and com-

pression.  Typical applications 

include: 

 

Measuring strain in tunnel 

linings and supports. 

Monitoring areas of concen-

trated strain and load during 

construction and service life 

pipelines.  

Monitoring distribution of 

load in piles and mass con-

crete. 

Monitoring bridges, and dams 

during and after construction. 

Monitoring structural mem-

bers of buildings, including 

steel members and struts, SGI 

linings, thrust arch beams, re-

inforcing bars during con-

struction, pile testing and ser-

vice life. 

Monitoring of strain and 

changes in load on ground 

anchors and other post ten-

sioned support systems, in-

cluding steel members and 

struts and strains around pipe 

circumference. 

 

Operation 

The strain gauge operates on the 

vibrating wire principle, where a 

tensioned wire is read by an ex-

citation/reading coil.  When 

plucked this wire will vibrate at 

a frequency that is directly pro-

portional to the strain in the 

wire.  The strain in the wire is 

directly related to the strain 

changes in the structural mem-

ber being monitored. 

 

The gage must be ordered preset 

for compression range, mid 

range, or tension range from the 

factory. The sensor can be read 

with any commercially available 

Vibrating Wire readout and al-

lows for temperature data to be 

adjusted.  These gauges can be 

incorporated into a wireless net-

work, and the use of a signal 

based frequency also allows for 

long cable runs (over 1000m) 

between the instrumentation and 

the readout point or data logger. 



Construction 

The gauge consists of a wire 

held in tension inside of a 

sealed, small diameter, thin-

walled tube that is welded to a 

thin base.  The base is spot 

welded on site to the prepared 

surface of the structure that will 

be monitored.  Loading of the 

structural member changes the 

length of the tube, in turn 

changing the tension of the wire 

and the readout of the excita-

tion/reading coil.  An electro-

magnet in the strain gauge sen-

sor is used to pluck the wire and 

measure the frequency of vibra-

tion.  The strain is then calcu-

lated by applying calibration 

factors to the frequency meas-

urement. 

 

Installation 

To install the strain gauge, rust 

is removed on the structural 

member to be monitored with a 

sander, and a flat surface is cre-

ated with a grinder.  Once the 

surface corresponding to the fix-

ing pads at either end of the 

gauge is clean, the gauge is spot 

welded at either end onto the 

structural member.  Corrosion 

protection is applied to the 

gauge, and then the strain gauge 

sensor is placed on top of the 

sensor..  After initial test read-

ings, the sensor is fixed to the 

gauge either by weldable steel 

straps or tie-wraps.  Mastic and 

tape are then wrapped around 

the gauge and sensor to water-

proof them. 

 
Spot Weldable Strain Gauge 

Range:  å 3000 microstrain 

(microinches per inch) 

Gauge Length:  62mm (2.45ò) 

Height of Wire:   0.96mm (0.038ò) 

Thermal Coeff:  6 x 10-6 per °F 
Materials:  Stainless steel flange and 

tube, steel wire 

Dimensions:  2.65ò x 0.3ò x .07ò 

GEO-VWSG-01 

 

 

VW Strain Gauge Sensor 

Frequency Range:  0.8 to 2.4 kHz 

Temp Rating:  -20 to 220 °F 

Waterproof Rating: 10.4 bar, 150psi 

Materials:  Resin-filled ABS plastic 

case 

Dimensions:  1 x 3.17 x 0.64ò 

Weight:  28 g  (1 oz) 

GEO-VWSG-02 

 
Signal Cable   

Attached to sensor, shielded 

twister pair cable with four 22-

gauge tinned-copper conductors 

and polyurethane jacket rates for 

10 ºC - 80 °C or 14 ºFð176°F. 
Universal Connector 

 

Readouts 

Compatible readouts include the 

GI 404 (see separate data sheet for 

GI 404) and other pluck-type vi-

brating wire readouts.  

 

Data Loggers 

Compatible data loggers include 

the Campbell Scientific CR800 

and CR1000.  See separate data 

sheets for features and specifica-

tions. 

 

Installation Accessories 

Scotchkote 

Weld-Down Straps 

Protective Cover 

3M Mastic Pad 

Spot Welder 
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VW Spot Weldable Strain Gauge installed on reinforcing 
bar.  The gauge is later waterproofed with mastic and tape. 


