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Experimental Study of Grouting Voids of Post-tensoned Prestressing
Concrete Structure by X-ray Penetration Method

AN Lin, ZHENG Yaiming
(School of Trangoortation, Sutheas Universty , Nanjing Jiangsu 210096, China)

Abstract: Utilizing the current X —ray facilities dedicated for rnondedructive teding of ged dructures,
rnondedructive teds were carried out to invedigate the grouting woids and tendon rupture in pogt —tendoned
predresing concrete dructures The teding procedure and technical parameters, namely tube woltage, exposure
time, foca digance and sengtivity , for detecting grouting woids in sheath were proposed based on the principle of
X—ray penetration. The experiments on concrete ecimen with different srength and thickness reved that a repid
increase in the tube woltage and exposure time with the increase of concrete thicknessfor the same dendty range of
radiograph ; however , for same penetration factors, the dendty of radiograph is anog independent of the concrete
drengths The concrete-ged thickness equivalent factor can be about 0. 2. Fndly , from a sydematica gudy on a
large quartity of radiogrgphs, the gpproach and procedure to detect the grouting woids within metal or PVC sheath
(including both round and dlliptic shaped ones) and rupture of tendons were presented.

Key words: bridge engneering; post-tensoned predressng ooncrete dructure; X-ray penetration method; ocon-
crete-ged thickness equivaent factor; sheath
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Tab.1 Resltsd concrete exposure ted
/ / / / / /
mm kv (mA- min) mm kv (mA- min)
Cc25 1.93 Cc25 2.05
1 40 100 160 1x5 1.93 8 40 240 280 10%5 2.01
C80 1.6 C80 1.75
25 2.0 Cc25 1.98
2 40 120 160 2x5 2.0 9 40 260 290 10%5 1.95
C80 1.65 C80 170
Cc25 0.8 Cc25 1.60
3 40 140 170 2x5 0.75 10 40 280 290 10x5 1.60
C80 0.65 C80 1.50
25 1.25 Cc25 1.80
4 40 1.60 180 3x5 1.2 11 40 300 300 20%5 170
C80 1.0 C80 1.60
Cc25 1.95 25 1.70
5 40 180 240 5x5 1.95 12 40 320 300 20%5 1.70
C80 1.6 C80 1.65
Cc25 1.90 25 1.2
6 40 200 260 6x5 1.90 13 40 340 300 30x5 115
C80 1.70 C80 1.2
Cc25 1.80 Cc25 1.1
7 40 220 260 8x5 1.80 14 40 400 300 40x5 1.1
C80 1.60 C80 1.0
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