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Fig. 1 Typical section of concrete bottom's and concrete voids’ reflections
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Tab.1 Application range of antennas

#Hi%/ MHz E O TE BRI/ m W/ ns
1500 TREE T 250 A\ A 0.5 10 ~15
900 REE+ REAA B 1.0 10 ~20
400 WZ T AT X B 4.0 20 ~ 100
200 H AR A8 8.0 70 ~300
100 Hi TR A8 20.0 300 ~ 500
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Tab.2 Dielectric values for common materials

I H fLRE A HL LR H S/ I HL LR/
L o (m -ns-1) ook o (mm -ns-1) P o (m -ns-1)
=5 1 300 RIK 81 33 K 81 33
e s vk 3~3.15 168 RAKWK 4 150 T+ 3-~6 120 ~170
Wi 25 ~30 55 ~60 pAT Tt 8 ~15 86 ~110 T#i+ 3 173
1 12 86 W 15 77 W 13 83
ViAsks) 5~8 106 ~ 120 Y/l 7-~9 100 ~113 Haf 6.8 ~8 106 ~115
ZRA () 8 106 g 7 113 WA 6 112
pus 4-~5 134 ~150 A 4.3 145 REEL 4.5~9 55 ~120
N1 3-~5 134 ~173 PVC 3 173 Wb 1.4~3 194 ~252
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Fig.3 The typical section of dielectric value for choosing
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Tab.3  Approximate two-way travel time values of various materials (B :ns/m)
Mook T o T Mook T MoK T
=5 6.5 7K 13 E 8 7K 59
Wit 14 TG+ 15 MR E 1 23 T 13
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ALK 16.5 BERA 19 KR 23.5 pLs 14
a4 15.5 AR 18.5 BUE 16 AP+ 52.5
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Tab.4 Some physical parameters related to tunnel lining
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Fig.4 Section sketch of geologic radar
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Application of high-speed ground penetrating radar
in detecting the quality of tunnel concrete lining

HU Shao-wei, LU Jun, NIU Zhi-guo
( Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; SIR-3000 high-speed ground penetrating radar is one of the advanced ground penetrating radar test
equipments. It can carry out non-destructive testing on the lining of underground structures continuously, fast,
completely, and accurately. This article presents the choosing principle of the testing antenna, dielectric constant
and environmental conductivity and so on, which are the important parameters in this technology , and discusses how
to judge the quality of concrete lining. Then this technology is appiled to an evaluation test for the diversion tunnel
concrete lining in Ningbo. First of all, it determines the detection program and sets the detecting parameters
according to the project requirement. Secondly, it analyses typical defect images and makes the coring site testing.
The results show very high accuracy. It will provide an effective support and judgement to builders in controling the

quality of concrete and eliminating the incipient fault of project quality.

Key words: high-speed ground penetrating radar; concrete lining in diversion tunnel; quality assessment;

detecting parameter setting



