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Theoretical Study of Seismic Tomography and Its Application
in the Karst Development Area
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Abstract: Based on the wave ray propagation theory in the homogeneous medium, a velocity model was developed for the for
ward calculation of ray using the straight ray tracking method. T he model was simulated inversely using the SIRT and LSQR ak
gorithms. The results showed that LSQR algorithm can achieve a better balance in the accuracy, efficiency, and stability. T he
seismic tomography method was applied to the adit exploration on the right bank of a hydropow er station in the karst develop
ment area. This method can determine the velocity distribution of the rock mass and the spatial distribution of K25 cave in the
area. Compared with the results obtained from ot her methods, it suggested that the seismic tomography method has the advanta
ges of high resolution, intuitive image, and easy to explain when used for the karst development area.

Key words: seismic tomography; SIRT algorithm; LSQR algorithm; karst development area

ARG 20 4 80 fFUR TR sk
YR i et SR L K S 6
WA R RS A, SRS | e v mw

555 A IR 5 PR BY DIRE R E ESE AOC. WROK
SRR AT GRS s WL 2 A S b R AT A
ARy Iy 5 f .
IR A AT LR . BORT R I s 2 2. B GBS B2 (GBI G 2k A ) MEh ) (RO R AL B0 )

o BRI Ay 50 4 W 102 A0 3t R e ) WAL 59, R A VORL AR ST S0 F A 5% (05 B e 0 % S
AR LRI 5. B IfTH 52 CT 0 I 15 B mT 4 n o o -

L 4% K50 R 2 S W 0 (R A ) A T e % v e SR BEAE DR H R B 70 AR SRR T AR,
PRI B R FE R4 4129, HORE CT 45 500E F TWFJos ety i SEARIR R 35 (A 1A L TRy st o 5 0, & 2 A5 000 I %
S MR A TR A T R SR, 7E TR g8, KM 2 R RO S M2 g5 N2 WO B T8 % 08, £ B
Bl e B P SRR A BT R Y L AR B A L S K L AR A RSB AG AR DS P R BRI F eA8 R 45 (LI 1) o il

o S AN M A 07 B PR B g 2 SR BE A TR 5 PRSI ] EL 4 J5 BT, 5 AR S P IR AT I 1)
: 2013 0F 17 :2013-05 08 :2013 05 18

: http: // www. enki. net/ kems/ detail/ 13. 1334. T V. 20130518. 1016. 012. htm1
SRV 1985 ), 59, W3 ORS00, 3 ZEASK i LR RIS B mail: txian jian g@126. com

T #EAKRK 177 -



F 11 K% 66 # - MACAE G AF R 2013 F 5% 38

WE— M o AR AR A S ke 0 i R e RS BORS T, g it )
15 FEL 3l 2 B T R R 1 e A ol e s T 0
T R R A M SR A AR K A TR 2

1 CT

Fig. 1 The observation sy stem of adit seismic wave CT
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Fig.2 The principle of tomography method
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Fig.3 The original velocity model data and image
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Fig.4 The tomographic inversion diagrams based on LSQR
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Fig.5 The earthquake CT results map on the right

bank with an elevation of 850 m
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Fig. 6 Comparison of the PD58 seismic velocity and the velocity of

rock mass from the single hole sonic and cross hole sonic waves
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