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By Richard Gedney

A ll concrete testing laboratories produce essentially 
the same product—strength test reports. So, how can 

a laboratory manager create a distinctive product while 
boosting profitability? The answer is through quality and 
productivity gains by means of automation.

speed control
Concrete exhibits loading-rate sensitivity relative to 

compressive strength,1,2 so ASTM C39, “Standard Test 
Method for Compressive Strength of Cylindrical Concrete 
Specimens,”3 limits loading rate to 0.2 to 0.3 MPa/second  
(28 to 42 psi/second). This helps ensure consistency 
within and among laboratories.

Almost 70% of the testing machines now in service are 
manually operated. The operator is therefore required to 
manually adjust a valve to achieve a loading rate within 
specification. Unfortunately, these adjustments can be 
inaccurate, particularly because only about half of the 
concrete testing machines now in service have any 
provision to indicate load rate. One-fifth of testing 
machines now in service do have digital indicators that 
provide loading rates, but the attained rates aren’t 
verifiable after the tests.

A step in the right direction
To address the shortcoming of nonverifiable loading 

rates, manually operated machines are now being offered 
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that calculate and report the average loading rate 
according to ASTM C39 requirements and can generate 
load and stress versus time curves to verify that a test 
was performed according to specification. They also offer 
digital indicators that provide a live indication of loading 
rate. These systems don’t, however, eliminate the 
possibility that an operator could perform tests at rates 
exceeding ASTM C39 limits.

More control
There is clearly a need for an automatic concrete 

testing system that can control loading rate. Control 
systems used on conventional universal testing  
machines, however, aren’t appropriate for concrete 
testing applications. Most concrete testing machines in 
operation are hydraulically actuated and operate at oil 
pressures as high as 69 MPa (10,000 psi). In contrast, 
conventional servo-hydraulic testing systems operate at 
maximum pressures of about 31 MPa (4500 psi). These 
systems therefore have large—and very expensive—
actuators, and their high cost precludes them from 
widespread use in concrete testing.

Over the past 3 years, Admet, Inc., has offered a  
low-cost, reliable, automatic concrete testing system  
that addresses these issues. As shown in Fig. 1, the  
new MegaForce II automatic testing system works  
with compression machines that operate to 69 MPa 
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(10,000 psi), prevents the operator from overriding the 
testing process, and provides verification of loading 
rates—all for 50 to 75% less cost than for a comparable 
servo-controlled testing machine. The automatic testing 
system can be installed on new machines or retrofitted  
to existing machines, generating further cost savings.

For greater testing flexibility and control at minimal 
cost, the MegaForce II system can be combined with  
our MTESTWindows materials testing system to retrofit 
existing universal testing machines as shown in Fig. 2. 
The MegaForce II system replaces the manual controls  
on the existing testing machine to provide full  
automatic control, while the MTESTWindows system 
adds monotonic and segmented profiles operating in 
load, position, or strain control. These features allow 
existing universal testing machines to perform  
tests that were impractical or even impossible using 
manual control methods.

Automated Reporting
Many concrete testing laboratories generate thousands 

of compressive strength test reports annually. If these are 
submitted to clients and others via the postal service, 

reports not only create additional handling and postage 
costs, they have the potential of slowing the construction 
process itself. This is unnecessary, as testing laboratories 
can now provide electronic access to all their reports and 
thereby eliminate mailings and potential delays.

Fig. 1: ADMET MegaForce II system mounted on a concrete 
compression testing machine for breaking concrete cylinders, 
prisms, and beams

Fig. 2: The MegaForce II system can also be used in conjunction 
with the MTESTWindows system to retrofit existing universal 
testing machines: (a) a Baldwin 270 kN (60 kip) universal testing 
machine with the original manual controls; and (b) a similar 
testing machine retrofitted with the MTESTWindows system

(a)

(b)
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Our company offers a database program tailored for 
concrete testing laboratories and is capable of combining 
client, contractor, mixture proportion, and field data with 
the compressive strength data for concrete cylinders. 
When used with a testing machine that has a digital 
indicator, it’s possible to calculate and store the strength 
of each cylinder with the date, time, specimen number, 
specimen geometry, and break type.

At the end of each shift, the test results can be  
transferred to a computer running the database program 
and automatically imported into the database tables. 
Once imported, the results are automatically aligned  
with the field, client, and mixture proportion data, and 
compressive strength reports like the one shown in Fig. 3 
are only a mouse click away. The computer running the 
database program can be connected to a web server that 
has separate, secure folders for each client and contractor. 
When a compressive strength report is generated, it’s 
written in Adobe Acrobat® PDF format to the appropriate 
folder on the server where the customer has immediate 
24-hour online access to all reports.

The benefits? Besides saving thousands of dollars a 
year in postage costs, eliminating the administrative work 

needed to generate paper reports, and minimizing data 
entry errors, the process can reduce construction delays 
by shortening the time organizations wait for information.

Automatic Benefits
As each enterprise attempts to remain competitive, 

the need to reduce testing times, eliminate data entry 
errors, and speed the delivery of results becomes 
increasingly important. Employing testing systems  
that automatically perform the tests according to 
specification, automatically calculate results, and 
seamlessly communicate with other computers and 
programs running on their corporate network will be 
paramount to success.
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Fig. 3: Compressive strength test reports can be automatically 
generated, saving the time and money required to manually 
generate reports while decreasing the chance of errors


