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1 OVERVIEW 

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 
(such as piles or piers) and tensile (such as tie backs) applications. 

Annular cells, as shown in Figure 1, incorporate vibrating wire 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, including: 

• 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. The sweep 
frequency to read the load cell should stay at default value of 1200-
3550Hz.   

• Using a DT2055B-T Data Logger.  

• Using a CR6 data logger. This 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 CR6 can be programmed to convert the data into 
engineering units. 
 

Load cells can be supplied with a standard 19 pin connector for direct   
connection to a VW2106 Readout box or with bare leads to connect directly to a 
data logger terminal clock. 

Using a multi-sensor configuration makes it possible to obtain accurate readings 
under eccentric loading conditions, and to tension strands uniformly in multi-
strand anchors by monitoring each sensor. 

Solid load cells use three vibrating wire sensors mounted parallel to the 
longitudinal axis in a radial pattern of the load cell and are typically used for 
measuring loads in piles, struts and bridge piers. 

A cable gland connection protrudes 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: Vibrating Wire Load Cell Overview 

1.1 INTENDED AUDIENCE 

This guide is for the personnel responsible for installing or using an RST 
Vibrating Wire Load Cell.  

1.2 ICONS AND CONVENTIONS USED IN THIS GUIDE 

This guide uses the following icons to call attention to important information. 

 

WARNING: This icon appears when an operating procedure or practice, if not 
correctly followed, could result in personal injury or loss of life. 

 

CAUTION: This icon appears when an operating procedure or practice, if not strictly 
observed, could result in damage to or destruction of equipment. 

 
NOTE: This icon appears to highlight specific non-safety related information. 
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2 INSTALLATION 

2.1 INSTALLATION GUIDELINES 

Make sure of the following when installing a Vibrating Wire Load Cell: 

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

• The load is applied evenly, that is, the centroid of load is in line with the 
centroid of the load cell. 

3 RST CALIBRATION PROCEDURE FOR VIBRATING 

WIRE LOAD CELLS 

Vibrating Wire Load Cells are calibrated using the following procedure: 

1. Cycle each load cell three times, taking 10 equally spaced readings each 
cycle, to load capacity. 

2. Average the readings. 

3. Complete a regression with Applied Load vs. the Averaged Readings to get 
the load cell constants for scale “B” and zero “A”.  

4. Use the constants in the formula below to calculate the current load.  

𝐹 = (𝐴−𝑎𝑣𝑒𝑟𝑎𝑔𝑒) . 𝐵 

Where: 

 

F  = Load, typically in kips (kilo instructions per second) 

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

Average = Average of current readings 

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

 

For example, values of A = 7384.7, and B = 0.12717 were obtained from the 
three sets of data shown in the sample calibration sheet in Appendix A. 
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3.1 SAMPLE LOAD CALCULATION 

Using the following values from the sample calibration sheet in Appendix A: 

 A = 7384.7 

B = 0.12717 

If the following readings were obtained from the readout: 

Sensor number Sensor reading 

1 5776.0 

2 6178.2 

3 5478.0 

the average would then be: 

(5776.0+ 6178.2 + 5478.0)/3 = 5810.7 

Using the above formula, the result would be: 

F = (7384.7 – 5810.7) * 0.12717 

F = (1574.0)*0.12717 

F = 200.2 kip 

4 OPERATION 

To operate a Vibrating Wire Load Cell, complete the following steps: 

 

1. Connect the vibrating wire load cell to the readout unit. 

2. Refer to the readout unit’s manual for information on reading data. 
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5 PRODUCT SPECIFICATIONS 

Item Specification  

Capacity 200-1000kips (890-4448kN) 

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 
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6 SERVICE, REPAIR AND CONTACT INFORMATION 

This product does not contain any user-serviceable parts. Contact RST for 
product services or repairs. 

• For sales information: sales@rstinstruments.com 

• For technical support: support@rstinstruments.com 

• Website: www.rstinstruments.com  

• Toll free: 1-800-665-5599 

RST Canada Office (Head Quarters) 

Address: 11545 Kingston Street, Maple Ridge, BC, Canada V2X 0Z5 

Telephone: 604-540-1100 

Fax: 604-540-1005 

Business hours: 7:30 a.m. to 5:00 p.m. (PST) Monday to Friday, except holidays 

RST UK Office 

Address: Unit 4 Charles Industrial Estate Stowupland Road, Stowmarket 
Suffolk, UK, IP14 5AH 

Telephone: +44 1449 706680 

Business hours: 9:00 a.m. to 6:30 p.m. (GMT) Monday to Friday except holidays 

 
  

mailto:sales@rstinstruments.com
mailto:support@rstinstruments.com
http://www.rstinstruments.com/
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APPENDIX A: SAMPLE CALIBRATION CERTIFICATE 

 


