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THE APPLICATION OF RADIOGRAPHY TO REINFORCED CONCRETE
by Dr. Eng. Yoshitsura YOKOO and Kunio YAMAGATA

Synopsis
Application of radiography to reinforced concrete is examined as a non-destructive
method to find out states of steel reinforcement and concrete.
The experiments show the appliability of using X-ray and gamma-ray for thispur pose,
and comparisions between both methods are discussed on the following points : limits
of the thickness of concrete, relations between the sharpness of radiograph and location

as well as size of steel reinforcement, the size of a portable equipment, merits and
demerits for practical uses, etc.
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Table 1 Absorption Coefficient of Gamma-ray

Density Absorption Coeff. x (cm~!)
Material
(gr/em®) 1 MeV 3 MeV 6 MeV
air 0.001294 0.0000336 0.0000254 0.0000209
water 1.0 0.0706 0.0396 0.0277
sand 22 0.140 0.0825 0.0587
mortal (Portland Cement) 2,07 0.133 0.0760 0.0559
concrete (1:2:4) 2.2 0.141 0.0805 0.0592
iron 7.86 0.470 0.282 0.240
steel 7.83 . 0.460 0.276 0.234
lead 11.34 0.797 0.468 0.505
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Fig. 5 X-ray irradiation to concrete blocks
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Fig. 6 The relation between exposure of X-ray

and thickness of concrete

Table 2
’ “ C(cm) l d(cm) ’ ‘R(cm)l Film t
No. 1] 10 ’ 5 | X-ray (180KVP, 4mA) ‘ 80 | Fuji (80), Pb 2min.
I No. 2 15 ' 5 ” | ” | ” 6
4 |Noo 3] 15 | 10 " v " 6
No. 4] 20 | 5 " »  Sakura (N), Pb 2
No. 5 20 10 " Yo ” 2
No. 6 i 20 15 ” ‘ ” ” 2
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A’ | No. 8 25 10 ” ; ” ” 6
No. 9| 30 10 | X-ray (250KVP, 45mA) | 7 ” 10
g |Ne.10| 20 10 y-ray (Co® 750mC) 100 | Sakura (N), Pb| 6 h.
No. 11 || 40 10 " 90 ” 32
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Fig. 7 The radiograph of No. 1 in Table 2
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Fig. 11 A radiograph of a pre-stressed concrete beam (X-ray)
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Fig. 12 A radiograph of crack of a reinforced concrete beam (X-ray)
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