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Detection accuracy analysis of TSP and its application in a river-crossing tunnel
construction

LI Junjie, ZHANG Honggang, HE Jianshe, RONG Xin, LI Jiangiang, GUO Jiahao
(Zhejiang Design Institute of Water Conservancy and Hydroelectric Power, Hangzhou 310002, China)

Abstract: Aiming at the problems of TSP such as long detection time and strong experience-depending, in order to
improve the accuracy and the efficiency of TSP detection, we analyzed the key factors which affect data acquisition
and processing accuracy of TSP and summarized the experiences of improving the detection efficiency of TSP. In
combination with the TSP advanced geological prediction work in a river-crossing tunnel for water distribution
project in Qiandaohu lake, the TSP tracing prediction or GPR detection in the area where the TSP resolution de-
creases were carried out and the geophysical abnormal area was verified by drilling. The results show that in the
section with poor integrity of rock mass the values of longitudinal wave velocity, density and various mechanics
modulus were low, TSP was sensitive to the detection of fracture zone but its identification ability of bedrock frac-
ture water was relatively weak, the rock mass in the area where both longitudinal wave and shear wave velocities
were lower had higher water-bearing probability, the GPR anomaly in the section of fractured water-bearing rock
mass was characterized by strong reflection amplitude, event dislocation and lower dominant frequency. In the
comprehensive prediction results, the advantages of various detection methods were complementary to each other,
which provides important reference for the optimization of tunnel support and advance grouting scheme.

Keywords: TSP; ground penetrating radar; advance drilling; river-crossing tunnel; comprehensive prediction

TSP (Tunnel GPRP(Ground Penetrating Radar) TEM!* (Tran-
Seismic Prediction) TGP™(Tunnel Geological Pre- sient Electromagnetic Method)
diction) TSTP)(Tunnel Seismic Tomography) TRTM 100 m

(Tunnel Reflection Tomography)

Yo#s H #8: 2018-07-03

H£&mA: (41641040) (RC1729)

Foundation item National Natural Science Foundation of China(41641040) Technology Project of Water Resources Department of Zhejiang
Province(RC1729)

F—1EHEBN: 1989 . E-mail lijunjiecsu@]163.com
S AER: . TSP [J]. 2019 47(4) 193-200.
LI Junjie ZHANG Honggang HE Jianshe et al. Detection accuracy analysis of TSP and its application in a river-crossing tunnel construction[J].
Coal Geology & Exploration 2019 47(4) 193-200.



. 194 -

HE T R % 47 %
TSP
[9-10] [1,11] [12-13]
[14] [15]
FEAER3 R1
I 2 -
( ) L v
TEM | BT il N i
80 m[16] GPR ( &q&r%g}:i_mi‘z—lsgﬂ_s;u S|23 S|22 S|3 S|2 Sll
) ( 30 m) . 1 TSP3'O3
Fig.1 The observation system of TSP303
2 09 TSP IRMFEE H &
112 km 38.8m’/s TSP
TSP
2.1
200 m a.
( 1.0m
1.5 m)
TSP 2.13m
TSP
TSP TSP
TSP b.
TSP
TSP TSPwin
. c. 56 m
1 TSP 7% ( I I\Y
TSP )
( 100 g)
(
) 1 000 m/s TSP
TSPwin
TSP
4 R2 R4 TSP (D 23m
S24 I5m 20 m( 1) I, v
50 mm 10° 2 m S1
20° 25m 200 m
1.5m 28 90% IV-III, 1
1.0~1.5 m TSP TSP V-
11,

II,-1I



%4 ZE R A% TSP SR B 0 A7 B 2 7E 180T 1k ] A2 BT 4R By B A - 195 -

F1 TEBEKIERNRESLANEXEMEN A TSP 84k

Table 1 TSP index corresponding to different types of surrounding rocks in the water distribution project of Qiandaohu lake

/(ms™) /(m-s™) /(g-em™) /GPa /GPa /GPa
( ) IV-III, 5500~6 500 3367~3 650 2.94~3.05 80~120 80~105 33~41
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Fig.3 Detection results of TSP detection at stakes K56+129~K55+999 in Fenshuijiang No2 main tunnel
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