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to a number of 256 per test. Besides, a results file (ASCII) is created to include all the variables required for 
the analysis of curves, such as pavement temperature, ambient temperature, number of cycles, transverse 
position, vehicle speed, date and time.  

Dynamic tests are activated automatically. They can be activated by means of three different events, 
which are selected when the test is being scheduled. These three events are the following: 

 Number of cycles. The test begins when the vehicles cover a predetermined number of cycles. 
 Time. The date and time of the beginning of the measurement are indicated. 
 Temperature. It begins when the pavement temperature (defined by the user) reaches a certain value. 

The presence of staff at the facility is not required for this kind of tests, which are performed 24/7. 
When the event that triggers a test takes place, the computer in charge of the measurement management 

(Micro computer) instructs the computer in charge of the steering of vehicles (PLC computer) to position 
the vehicles on the conditions required for the test. Once the vehicles are placed in the right position for the 
scheduled test, an OK signal is sent to the Micro computer, which activates the beginning of the data 
collection.  

The vehicles will complete one cycle, in which the vehicle speed is measured and the sampling speed is 
calculated in order to storage 5 cm-distance readings which begin 5 m before the vehicle arrives to the 
vertical position of each sensor and finish when the vehicle moves 5 m onwards the location of the sensor. 
In the subsequent cycle, a measurement per sensor is carried out, which stores 200 values that define the 
curve. Once every piece of data is stored, the test finishes and the computer in charge of the steering of the 
vehicles regains control. This test can be scheduled cyclically depending on the number of cycles, after a 
determined period of time or when the desired temperature values occur.  

We would like to highlight the following three types of tests as special tests: 
 Temperature traces. The test starts and finishes automatically at a specified time and is repeated after an 
elapse of time. In this test, the daily temperature traces are measured for each of the sensors located on 
the Test Track, which are used to analyze not only the instrumentation but also the damages of the 
pavement. 

 Manual Start. These tests can be performed not only with vehicles in motion but also with vehicles 
stopped. They begin when a trigger is sent. This kind of test is used to study in detail some specific 
variables when the vehicle is passing by and, unlike the dynamic tests; they are made with a sample 
frequency up to 5000 samples per second. This test is also used to measure the response of one or 
various sensors to equipment other than the test vehicles, e.g. FWD devices. 

 Start by optical sensor. It has the same features as the Manual Start test, but, in this case, the 
measurement is triggered by one of the optical sensors on the Test Track. 

Data Storage and Analysis 

All the files generated by the measurement process are included in an ORACLE database for subsequent 
analysis. The only measurements that are stored come from the systematized dynamic tests, thus the special 
tests results are kept for the user personalized processing. At this stage, the system has the three following 
distinct processes: 

 Data entry 
 Curve display 
 Parameter analysis 

Data entry 
The data measured during the measurement process are not always correct and are subject to wrong 

readings caused by the failure of the system, a broken sensor, incomplete readings, etc. Therefore, the 
inclusion of these data into the database requires special attention. Moreover, the manual inclusion of a great 
amount of data generated by the system is a very slow process. For instance, in a regular day of standard 
operation of the facility, 8000 curves can be measured, that is why it is virtually impossible to keep a daily 
control of the manual inclusion into the database.  

The system has a feature for automatic inclusion of the measurement files. The design of this inclusion 
process is the result of a thorough experience and is being constantly updated with increasingly effective 
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