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Comparison of the GPR response of the cavity behind
the tunnel lining before and after the backfill grouting

Yoonsup Moonl), Heesang Hal), Kwangbeom KoV

YGeomax Co., Ltd.
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Abstract : The cavity behind the tunnel lining, caused by overbrake, might be
cause a severe instability during tunnel construction. So backfill grouting is
essentially required. GPR(Ground penetrating Radar) is widely used to identify
the position and size of the cavity and to verify the effect of the backfill
grouting. In this study, GPR survey with 450 MHz antenna was implied to
access the effect of the backfill grouting before and after the work to the
crown part of OO tunnel in Seoul respectively. The result of GPR survey
conducted before the backfill, was revealed that cavities behind the lining were
existed in the areas of 8 spans. Finally, from the GPR survey implied after
backfilling, it was turned out that backfill grouting was successfully carried out.
Also, GPR survey was ascertained the better contact between lining and rock
base at arrangement of bar span.
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Table 1. Data acquisition parameters.

classification total length | No. of span |frequency range method
Before tunnel A | 3638 m 46 450 MHz reflection & continuous
backfill grouting | tunnel B | 1181 m 15 450 MHz reflection & continuous
After tunnel A | 3638 m 46 450 MHz reflection & continuous
backfill grouting | tunnel B | 1181 m 15 450 MHz reflection & continuous
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Fig. 1. (a) GPR system (PulseEKKO 1000A™),

(b)

(b) Data acquisition
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Table 2. Survey results.

No. Classification Span Width LAET S Length
1 12 about 1.0m about 0.2m
2 Tunnel A 2 about 0.5m below 0.Im
3 45 about 0.5m below 0.Im
4 1 about 0.5m below 0.Im
5 3 about 0.5m below 0.Im
6 Tunnel B 10 below 0.5m below 0.Im
7 12 below 0.5m below 0.Im
8 13 below 0.5m below 0.Im
SAE AlFo)F FUS A9e FU 2o RiEste] ®ARSE A7 AAE AlE o
| LAHUA 8742 FEol ArAer vl Aoz yeutth(Fig 2). =3k A1k
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Fig. 2. Comparison of (a) before, and (b) after backfill grout at span 11, 12 of
tunnel A, (c¢) before and (d) after backfill grout at span 3, 4 of tunnel B.
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