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Research on Grouting Defects of Prestressed
Tunnel Based on Impact-echo Method
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Abstract ; Aiming at the problem of tunnel grouting defect in post tensioned prestressed concrete
members , the influence of the main factors such as the pipe material , defect size, the position of the
defect critical surface position and the position of the prestressed steel bar on the results of the
impact-echo method for detecting the concrete tunnel grouting defects is studied. This paper takes
the single layer prestressed pipe as the research object. ABAQUS finite element software is used
for numerical simulation calculation of the influencing factors, which is verified by comparison
with the field test. The results show that the material of the pipe has influence on test results. The
test error of metal pipe is less than that of PVC pipe. The defect size has influence on the
frequency signal , with the increase of defect size,the frequency signal drifts to low frequency. The
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location of the critical section of the defect has some influence on the test results, it is difficult to

test under the working condition of the web plate. The prestressed steel has no influence on the test

results. The defect size and the location of the defect interface have some influence on the test

results, while the prestressed steel has no influence on the test results. The results in this paper

provides some technical guidance for the detection of defects in grouting tunnels, and provides

relevant theoretical support for further research in this field.

Key words: grouting defect; impact-echo method; finite element simulation; field test; frequency
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Table 1 Material parameters

- /107 SRR/ IR v
(kg-m™?) MPa
L 7.80 2.1 x10" 0.3
TREET 2.40 3.45 x 10" 0.2
i 1.75 8.70 x10° 0.2
PVC 1. 10 4.0x10° 0.2
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Table 3 The results of peak frequencies
AR BREEATAR
e
f./Hz f./Hz A/ % F,/Hz F./Hz AF/%
1-1 6 206.3 4988 19.6 16 296. 4 16 420 3.0
2-1 6 206.3 5072 18.3 16 296. 4 16 542 2.3
3-1 6 206.3 5233 15.7 16 296. 4 16 485 2.6
4-1 6 206.3 6 080 2.1 — — —
1-2 6 206.3 4673 24.7 16 296. 4 16 180 4.4
2-2 6 206.3 4 821 22.3 16 296. 4 16 277 4.1
32 6 206.3 4904 20.9 16 296. 4 16 331 3.5
4-2 6 206.3 6 053 2.5 — — —
5 6 206. 3 5581 10. 1 16 477 16 025 2.7
6 6 206.3 5883 5.2 16 477 15 810 4.1
7 6 206.3 6 334 2.1 — — —
8 6 206.3 6 334 2.1 — — —
9 6 206.3 5 306 14.5 13 299.2 12 768. 5 3.8
10 6 206.3 5 306 14.5 16 926. 4 16 255.0 3.9
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Fig. 4 Schematic diagram of specimen 1
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Table 4 Measurement point result of No. 2 plate
UK JEH AR fw/Hz f./Hz Af/ % F,/Hz F./Hz AF/%
3 1/3 5 409 6 381 15.2 16 280 17 403 6.5
2/3 5 882 6 381 7.8 18 943 17 403 8.8
4 1/3 5304 6 381 16. 8 15 986 17 403 8.1
2/3 5943 6 381 6.9 15 874 17 403 8.7
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