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COMISSIONING OF ON-SITE INSPECTION AND STRUCTURAL ANALYSIS
BY 950 keV X-BAND LINAC X-RAY SOURCE
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Abstract

Regular diagnosis of the structural health of social infrastructure such as bridge and road is indispensable in order to
realize safe and reliable society. X-ray non-destructive testing is a powerful technique to inspect the structural defects in
detail. We have been developing portable high energy X-ray sources based on electron Linac,

In this research, we will show the recent development and results of our activities: Demonstration of on-site inspection
of bridges, structural analysis based on Finite Element Method using X-ray inspection result, and partial angle Computed
Tomography and Tomosynthesis for actual bridges. Development of portable neutron source for water detection will also

be introduced.
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Figure 1: Portable X-band linac based X-ray source. The
maximum X-ray energy is 950 keV. The pulse width is
2.5 us, the frequency is 330 pulse/s. The RF power is
250 kW. The intensity is approximately 50 mGy/min at
1 m on the beam axis.
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Figure 2: X-ray image of a part of a pre-stressed
concrete bridge. Some wires were confirmed to be
wasted by comparing the width (diameter) of each wire.

(b)
Figure 3: (a) Mesh model of a part of the bridge (box
girder type) for finite element method analysis. (b)
Difference of the distributions of pre-stress of the
bottom edge of the box girder.
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Figure 4: The acrylic phantom which contains steel rods.
The diameters of rods are from 6 to 10 mm.

Figure 5: Reconstructed cross section images of the
acrylic phantom by full angle Computed Tomography
(Left) and Tomosynthesis (Right). Tomosynthesis was
done with £36° scan angle.

Figure 6: Reconstructed cross section images of the
acrylic phantom by (a)(b) full angle CT and (c)(d)(e)(f)
partial angle CT. The scan pitches for full angle CT
images were (a) 0.36° (b) 36°. For partial angle CT: the
scan angle, the scan pitch, the number of projections for
each direction, and the number of projection directions
were (¢)90°, 9°, 10, 1 (d) 30°, 3°, 10, 1 (e) 30°, 6°, 5,2
(0°, +90° rotated) (f) 30°, 10°, 3, 3 (0°, +60°, +120°
rotated) respectively.
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(c) (d)
Figure 7: (a)(b) Pictures of the concrete phantom for
simulating pre-stressed concrete bridge. The diameter of
phamtom, sheath pipe, and wire were 180 mm, 34 mm,
and 10 mm, respectively. Reconstructed cross section
images of the phantom are also shown: (c)Full angle CT
and (d)Tomosynthesis (+ 36° angle).
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Figure 8: Schematic of the neutron source station using
3.95 MeV X-ray and Beryllium target.
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