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Introduction 

Agilent U2331A data acquisition 

(DAQ) device can be used to measure 

various types of parameters in the 

construction industry. It is important 

for one to know the concept of the 

types of measurement needed in 

the industry, which this bulletin will 

touch on. People in the construction 

industry often test parameters such 

as pressure, strain, temperature, 

displacement, and force. By 

measuring the said parameters, 

engineers are able to determine if a 

structure will be able to withstand 

sudden changes in a normal operating 

environment, and estimate the 

degradation of certain construction 

materials, which are constantly used 

over a certain period. There is a 

distinct awareness of monitoring the 

integrity of such materials and their 

structure formation.

Operation Principle

Most tests done in the construction industry are of a destructive nature. It 

involves materials such as concrete, steel, timber, and fi ber reinforced polymer. 

These materials are connected to necessary signal conditioners and the U2331A 

is used to measure the specifi c parameter under test. The U2331A acts as a link 

between the materials under test and the data logging software in your PC. 

A leading company in the United States has used the U2331A to measure 

pressure, strain, displacement, and force as well as temperature effect on their 

construction materials. An exerting known force is applied to the test element, 

and the U2331A is used to record the changes in the test element. The block 

diagram of the test system setup is shown in the following page (Figure 1).

The aim of this test system setup is to keep the applied force from the hydraulic 

power unit separated from the system that controls the U2331A, so that both 

are independent of one another. This is achieved by using various sensors and 

signal conditioners to interface with the U2331A.



2

Test System Setup

The U2331A has 32 channels of 

differential inputs to measure. It is 

able to provide fast and accurate 

measurement of up to 3 MSa/s 

sampling rate for a single channel, 

and offers a resolution of 12-bit. 

Different voltage transducers are 

used for different test applications. 

All tests are done in the laboratory 

and the instruments can be up to 50 

feet away from the test location. The 

sampling rate speed required for each 

channel is 4.8 kHz. 

The test system is set up such that 

the test program outputs an array of 

approximately 115,000 elements per 

second. The test program is written 

so that the array is stored in a file 

and overwritten every second with 

newly collected data. A secondary 

program reads the array from the file 

every second, performs the plotting 

and mathematical calculation, and 

stores the stream of results to a 

new file. The test system was set 

up this way to prevent the adverse 

effects on the data acquisition such 

as the program slowing down or even 

hanging, due to the complexity and 

the number of formulas and plots 

involved. Figure 2 shows the test 

program graphical user interface. This 

test program measures parameters 

such as pressure, strain, temperature, 

displacement, force, and the impact 

that occurs to the particular area 

under test.

Figure 2. Test program graphical user interface

There are many solutions offered today for both dynamic and static measurements. However, the U2300A Series 

USB modular multifunction DAQ devices is not new in the construction industry, and is able to accommodate to a 

growing demand for more features and transducers in this industry. The U2331A is a portable, easy-to-setup, and 

cost effective solution. The key advantages that separate the U2331A from other solutions are listed below:

1. The U2331A is able to provide multi-channel, high speed transfer rate with the Hi-Speed USB 2.0 standard 

offered. It can measure up to 3 MSa/s for a single channel used, or up to 1 MSa/s collectively if more channels 

are used.

2. The U2331A can be used as a standalone unit, or used as a modular unit with the U2781A USB modular product 

chassis. You will be able to expand your application system — in terms of channel count and functionality — by 

slotting in various U2331A units into the U2781A chassis. 

3. The Agilent VEE/VEE Pro software offers easy graphical access to the programming tasks, and allows you to 

see the programming flow in a more commonly acceptable format.

Summary
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Figure 1. Flow control of the data acquisition test system



Remove all doubt

Our repair and calibration services 

will get your equipment back to 

you, performing like new, when 

promised. You will get full value out 

of your Agilent equipment through-

out its lifetime. Your equipment 

will be serviced by Agilent-trained 

technicians using the latest factory 

calibration procedures, automated 

repair diagnostics, and genuine parts. 

You will always have the utmost 

confi dence in your measurements. 

For information regarding self 

maintenance of this product, please 

contact your Agilent offi ce.

Agilent offers a wide range 

of additional expert test and 

measurement services for your 

equipment, including initial start-

up assistance, on-site education 

and training, as well as design, 

system integration, and project 

management. 

For more information on repair and 

calibration services, go to:

www.agilent.com/fi nd/removealldoubt

Agilent Email Updates

www.agilent.com/fi nd/emailupdates

Get the latest information on the 

products and applications you select.

  

Agilent Direct

www.agilent.com/fi nd/agilentdirect

Quickly choose and use your test 

equipment solutions with confi dence.

Agilent
Open

www.agilent.com/fi nd/open

Agilent Open simplifi es the process

of connecting and programming

test systems to help engineers

design, validate, and manufacture 

electronic products. Agilent offers

open connectivity for a broad range 

of system-ready instruments, open 

industry software, PC-standard I/O,

and global support, which are 

combined to more easily integrate 

test system development.

For more information on Agilent 
Technologies’ products, applications or 
services, please contact your local Agilent 

offi ce. The complete list is available at:

www.agilent.com/fi nd/contactus

Americas
Canada (877) 894-4414 
Latin America 305 269 7500
United States (800) 829-4444

Asia Pacifi c
Australia  1 800 629 485
China 800 810 0189
Hong Kong  800 938 693
India  1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia  1 800 888 848
Singapore  1 800 375 8100
Taiwan 0800 047 866
Thailand  1 800 226 008 

Europe & Middle East
Austria 01 36027 71571
Belgium  32 (0) 2 404 93 40 
Denmark 45 70 13 15 15
Finland 358 (0) 10 855 2100
France 0825 010 700*
 *0.125 €/minute

Germany 07031 464 6333** 
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland  0800 80 53 53
United Kingdom 44 (0) 118 9276201
Other European Countries: 
www.agilent.com/fi nd/contactus
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