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1 INTRODUCTION 

RST Instruments Vibrating Wire (VW) Load Cells are constructed from high tensile, heat-
treated, and stress-relieved steel with precision machined loading surfaces. The surfaces 
of the high tensile RST load plates that mate with the load cell are also precision 
machined providing a smooth, parallel, bearing surface, which spreads the load evenly 
and eliminates any residual eccentricity.  Annular and solid models are available for 
measuring loads in compressive (e.g. piles or piers) and tensile (e.g. tie backs) 
applications.  

Annular cells, as shown in Figure 1-1, incorporate VW Strain Sensors mounted parallel to 
the longitudinal axis in a radial pattern. Depending on the size of the load cell, 3, 4, or 6 
sensors are used. Each sensor is read individually, and a switch box is used to 
sequentially switch between them. Because the sensors are read via a “pluck and read” 
technique, a variety of options are available for logging the data: 

1. Using a VW2106 readout with built in MUX, which automatically multiplexes the 
sensors used, enables the user to monitor each sensor using the readout. The 
readout will display to screen, and log to memory the output of each sensor and 
display the averaged sum.  

2. Using a DT2055 readout. 

3. Using a CR800/CR1000 Data logger can be set up to select the number of sensors 
used and display to screen, and log to memory, the output of each sensor. The 
CR800/CR1000 can be programmed to convert the data into engineering units. 

Using a multi sensor configuration makes it possible: 

• To obtain accurate readings under eccentric loading conditions. 

• To tension strands uniformly in multi strand anchors, by monitoring each sensor. 

Solid load cells use one VW sensor installed longitudinally through the center of the load 
cell and are typically used for measuring loads in piles and bridge piers. 

A cable gland connection protruding from the side of the cable gland adapter on the load 
cell and seals the electrical cable. 

The electrical cable to the readout can be hard wired, outfitted with a MIL-spec type 
bayonet connector or a 19-pin connector. 
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FIGURE 1-1  VW LOAD CELL OVERVIEW 

2 INSTALLATION NOTES 

To ensure accurate and consistent results when installing a VW load cell, it is important to 
make sure of the following: 

1. The load cell and platens are parallel, concentric, and have smooth surfaces. 

2. The load is applied evenly (i.e. the centroid of load is in line with the centroid of the 
load cell). 

3 CALIBRATION PROCEDURE 

Each load cell is exercised in incremental steps recording data along the way, as 
illustrated in Figure 3-1, a sample calibration sheet. 
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FIGURE 3-1  VW LOAD CELL CALIBRATION SHEET 

The following is a typical calibration routine: 

1. Each load cell is cycled 3 times, taking 10 equally spaced readings each cycle, to 
load capacity. 
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2. The readings are then averaged, and a regression is done with Applied Load vs 
the Averaged Readings to get the load cell constants for scale “B” and zero “A”. 
The constants are used in the formula below for calculating the current load. 

EQUATION 3-1  CURRENT LOAD CALCULATION 

𝐹 = (𝐴 − 𝑎𝑣𝑒𝑟𝑎𝑔𝑒)𝐵 

F = Load (typically in Kips) 

A = Averaged readings at rest, B units (Obtained from calibration sheet) 

average = average of current readings. 

B = Load cell constant, Kips/B unit (Obtained from calibration sheet) 

For instance, values of A = 7384.7, and B = 0.12717 were obtained from the 3 sets of 
data shown in Figure 3-1.  

4 SAMPLE LOAD CALCULATION 

Using the sample calibration sheet in Figure 3-1,  

     A = 7384.7 

     B = 0.12717 

Thus, if the following readings were obtained from the readout:  

TABLE 4-1  EXAMPLE SENSOR READINGS 

Sensor No. Sensor Reading 

1 5776.0 

2 6178.2 

3 5478.0 

 

then average would be: 

(5776.0+ 6178.2 + 5478.0)/3 = 5810.7 

Therefore, using the above formula, the result would be: 

F = (7384.7 – 5810.7) * 0.12717 

F = (1574.0)*0.12717 

F = 200.2 Kips 

 



 

Vibrating Wire Load Cell 
Instruction Manual 

 
 

LPM0002D RST Instruments Ltd. Page 5 

 

5 SPECIFICATIONS 

Capacity 50 – 2400 kips (225 – 10675 kN) 

Over Range Capacity 150% full scale 

Sensitivity 0.01% full scale 

Accuracy 0.5% full scale 

Temperature Range -20˚C to 80˚C (-4˚F to 176˚F) 

Material High tensile, stress relieved steel 

Hole Size As required 

6 OPTIONS 

Optional configurations of the standard RST VW Load Cell are available: 

• Armored electrical cable 

• Grease blocked electrical cable 

• Auto-resonant gauges vs. “pluck and read” 

• Metal mil-spec bayonet type electrical cable connectors 

• Custom designs to meet specific loads and/or size restrictions 

• Stainless steel construction 

• Direct burial / submersible 


