BETATRON CASE STUDY – Construction
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BRIDGE INSPECTION USING THE JME BETATRON SYSTEM
In March 2019, JME were tasked with supporting an inspection company in Italy to perform X-Rays of a road bridge in an area notorious for earthquakes. After the Morandi bridge collapse in Genoa in 2018, large scale discussions took place to determine the extent of the potential problems other structures could face because of an increase in pollution, corrosion, vehicle traffic, geological factors and poor maintenance schedules.
The Morandi bridge was a new breed of structure, constructed pretty much solely of pre-stressed concrete, and as a result required substantially less steel cabling than previous structures. This was originally billed as a maintenance free method of construction, and as a result, thousands of bridges, viaducts and tunnels were constructed in a similar manner.
Bringing us forward to the current day, many of these structures are still yet to be inspected 100%, ultimately raising questions as to whether there are going to be repeats of the Morandi bridge collapse. JME delivered their 7.5 MeV Portable Betatron system to a small village north of Rome, and supported the inspection company, alongside the digital panel supplier in successfully carrying out over 120 individual exposures on concrete thicknesses ranging from 300 – 1100 mm’s. Using this system, the inspection company were able to evaluate, not only the presence of the steel cables within the concrete, but take accurate measurements of its thickness, determine its integrity, and ultimately prove whether the structure was safe.
The portability of the Betatron system, coupled with its high energy output puts it in a position of being the only X-Ray source capable of performing this kind of inspection. Using an underbridge inspection platform, the Betatron system and digital panel were mounted in their specially designed fixtures and lowered into position under the bridge superstructure.
The JME 7.5MeV Betatron system comes equipped with a wireless control panel and handset, with an open-air range of 3km, meaning exclusion zones present no operational issues as well as an increase in safety for operators.
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JME Portable X-Ray Betatron (PXB) systems are compact circular electron accelerators producing a high energy directional X-Ray beam. They can produce radiographs of very high contrast, sensitivity and resolution, allowing operators to meet the tightest inspection standards. Betatron systems are easy to assemble, operate and maintain, containing no moving parts or cooling liquids. So, maintenance required on the systems is minimal.
JME’s PXB:7.5 Betatron has a maximum energy of 7.5MeV, with a variable output from 2Mev through to the maximum energy, adjustments can be made in 0.1MeV increments. The systems offer cost savings and a greater degree of portability when compared with Linac generators and provide greater flexibility for more mobile inspection tasks.
PXB7.5M BETATRON TECHNICAL SPECIFICATION
Peak X-Ray Output		2 to 7.5MeV
Dose rate @ 1m		>5R/minute
Focal Spot Size			0.3 x 3mm
Duty Cycle Radiation Beam	75% per hour
Beam Coverage		250 x 250mm @1m
Radiographic Sensitivity	Down to 1%
Supply Voltage			Single-phase, 110V or 220V, 50/60Hz
Adjustment range of energy	2.0 to 7.5MeV in 0.1MeV increments
Power Consumption		3.0kW (13.6A @220V, 27A @ 110V)
Single or Three Phase available upon request
DIMENSIONS AND WEIGHT
Accelerator (Radiator)		600 x 400 x 230	109kg
PSU				590 x 380 x 360	60kg
Control panel			130 x 200 x 30	0.5kg
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