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Fig.4 Wave velocity chromatograms

3.2 AR 2

T 687. 94~708. 8 FIHbE R IE A IE M 4 (b) Fros. SEFmfLEEE 20. 86 m, [
BEEPAPE R VY 1900~2900m/s, KB REAARREE T R H O E R, AT A 1% T
Byvs R ek, Rkt A HiESE LT .



3 3 WREONAE . MFEBE CT 2ETREE LB i35S TS A6 b i v 315

3.3 HMAE3

HITH 492. 30~514. 94 [ HLFE P E A EI WK 4 (o) Fron. SEHIHfLAEE 12.6m, H
BT LAE B, 35m REE LA B3 s (> 1900m/s), [ vhs sy ol B 3 24 1900~
2900m/s, HEARYAVEIREE 1 M RE B IE R o (HAE SR TR, 35 m v LR B A7 I i b
RV (1500m/s 2247 ), HEWTIZ IR TR AL T A7 /e R B, JaoRE LY R s, I
Ab TR EE ST
3.4 KR 4

Wri 660. 87~680. 03 HIHLFE P I OIS KWK 4 (d) Fros. BHIfLIAEE 19. 96 m,
By v5 B gk T VI A 1900~3000m/s, KBRS EE T M RE s 1 E Yy, AT A 135
[P ishs ek, W85 HEsErELT .

3.5 LHRIGIE

TH o X} R R AR X A T s B AT LI /KRB 2R W . ZEWTTH] 492. 30~514. 94 (135
AT ] 7 AT T X T B O () - 240 e AR A 1 500 m/s, 70 R 8 AR 3 0. 6 MPa, A FLYE KR
BB R A 89 % 10°, AN AL TIER . BURFLE JR W, A RO e, ILE 5. ot
b T BT B S O LB e 2, P4 R B 2 400 m/s, PURSREA 4MPa £idy, 1E/KRK S
BRBAE 2 x 10 " A AT, WA EDR . A BORE R KRG 45 15 CT KIS R, 363F
T LR CT 7R EE B B 55 o f kSl v A Rt

B, A, s

A
| -

K5 Wi 492, 30~514. 94 [ W TGk B I
Fig.5 The core of low speed area section 492.30~492. 30

4 ZEig

L CT XGPS 5 MK S, o] DAAG 200 R 4518 -

CIOMFZ R CT 6T VTR B 1 BB B o f, R 15 46 R b e AR XAl FL S
BEALIE IR ZR — 8, R RES CT HARNS WML IR e 1 By 2 S5 3047 ot & T 4o ke M A5
AT

(2) HEBEALIBCE . BEALIEACRIRATED, HURRS CT SoRTHEREE, At ),



316 CT g5 N T 25 ¥

XSS BN, RIUH T ARSI i P AN A& 4

(3) Pihalti T TERA%, BORIARESRZ, (HGES CT HRMBUR 4RI Wi
s ATRLEL L AR EER, R REREIR, s A LUAE BB RS TR e s

X I B A AN E i Ab B AR Rt DL R

(1) BUzAE R kA, AR TR IERERCR, (HE4 I TAE N Gk —E
ek TP 22 g A A5 S R AU R, T AEATR AR 0 L s R 00 2 0 CT Az il
B 4R R FLACT IS B o A 75 2 G R R PN A i 5 N e 4, A (E, IA £
HL R AE RSB RAS I H A o

(2) AL LA OV, E B I MR & R T B IRt A BL K . 30 T Rt
P b A R BT F AN AE R A s T (RIS AR SIS L) AR 22 57
R, B SAR R AW B i, Bk, JCRAERR AL U H& iz, #
JES ST e o8 1, 4R CT UG RS B SCBEROR 2 .

52 3Lk
(1] B3R, HEEHT G TR N [T]. RS, 1993, 17(3): 182-192.

Yang WC. The application of seismic tomographic imagery to engineering survey[J]. Geophysical
& Geochemical Exploration, 1993, 17(3): 182-192. (in Chinese).

[2] Figk, AIoE. HMEESZENRGIEKE TREB MM, BskAER, 1992, (1): 55-58
Wang YS, Leng YB. The application of seismic tomographic imagery to reservoir engineeringl[J].
Site Investigation Science and Technology, 1992, (1): 55-58. (in Chinese).

[3] Bi#adh, #9L, x4, —FhEr B IRRI AR CT ARYRLT]. /KA HPRAR, 2000, 21(17): 21-22.

(4] BA. HUEDE CT AEERARVE h N [T]. IR SR, 2012, 36(S): 154-157.

Mao X. The application of seismic wave CT to grouting detection[J]. Geophysical & Geochemical
Exploration, 2012, 36(Supp.): 154-157. (in Chinese).

[5] FhSCIR, Xffs, ZKAE, &5 MR CT 7EXE MR VR T M vB kil ch ST [T, St /KR K Ha 22 B 2
%, 2013, 34(1): 83-89.

Sun WH, Liu W, Li CZ, et al. The application of seismic wave CT to quality testing on plastic
concrete cut—off walls[J]. Journal of North China institute of Water Conservancy and
Hydroelectric Power, 2013, 34(1): 83-89. (in Chinese).

[6] Xz, Fpaed, vHE. PR A HE B CT 7E R K s b B b S [T]. BhsRl g 4R, 2015, (1)
62-64.

Liu J, Yang JM, Sha C. Application of seismic wave CT between adits in a Hydropower station
site investigation[J]. Site Investigation Science and Technology, 2015, (1): 62-64. (in
Chinese).

[7] Williamson PR, Worthington MH. Resolution limits in ray tomography due to wave behavior:
Numerical experiments[J]. Geophysics, 1993. 58(5): 727-735.

[8] Quan YL, Harrisy JM. Seismic attenuation tomography using the frequency shift method,
Geophysics, 1997, 66(3): 895-905.

[9] Kak A C, Slaney M. Principles of computerized tomographic imaging[M]. New York: IEEE Press,
1988.

[10] #L&IH, #ICK. BSFLHUEEHT R INGIR A LT]. HBRYE A=, 1991, 34(6) @ 771-780.

Du JY, Yang WC. Cascade approach for cross—hole seismic tomography[J]. Acta Geophysica Sinica,
1991, 34(6): 771-780. (in Chinese).

[11] FizA. 25 St 2 poB o IZ AT AR I — RSBl ik [T, WK 524K, 1993, 21(4) @ 21-28
Wang YS. A method of computing tomography using crooked seismic rays[J]. Journal of Hehai
University, 1993, 21(4): 21-28. (in Chinese).



334 WAL HBRE I CT LRI T BB hR AR o (v 317

[12] B 3CR. MG Sk S A TR I B R [T]. sk a 4, 1994, 37(2): 239-244.
Yang WC. A new algorithm of seismic tomography with application to engineering detections[J].
Acta Geophysica Sinica, 1994, 37(2): 239-244. (in Chinese).

(B FEZR, %K, RN BEfE CT P EREG A ITET]. ek 24k, 1995, 38(3):
378-386.

Niu YL, Yang WC, Wu YG. Successive linearization method in cross—hole tomography[J]. Acta
Geophysica Sinica, 1995, 38(3): 378-386. (in Chinese).

(14] ARSGHE, TR, SRR CT A RARBUREE LB g A [J]. ANRGKIE, 2003, 34(11) :
23-25.

[15] iz, Tomy, B, sk CT REEEOR S WAL [T]. TREHEE, 2005, (3): 66-68.

The Application of Seismic Wave CT to Qualities
Detection of Concrete Cut-off Walls

PAN Ji-shun**’, SONG Chao-yang"?, LENG Yuan-bao*?, LI Yan-zhuo?,
WANG Xin-jian!, ZHAO Xiang"?, GAO Dong-pan*, LI Di*

1.School of Resources and Environment, North China University of Water Resources
and Electric Power, Zhengzhou 450045, China
2.The Yellow River Institute of Hydraulic Research, Zhengzhou 450003, China

Abstract: Plastic concrete cut-off wallsare underground concealed work, playing a decisive role in seepage
control, and the quality of cut-off walls directly affects the anti-seepage effect. The seismic wave CT may be an
effective way to detect the quality of cut-off walls. We applied the seismic wave CT technology to detect concrete
cut-off walls. We also compared the seismic CT results with the borehole core, geotechnical test and water
injection test. All show that the seismic wave CT is a fast, accurate and reliable method to detect the quality of
concrete cut-off walls. Seismic wave CT has a broad prospect in the nondestructive quality testing of concrete
cut-off walls.

Keywords: seismic wave CT; concrete cut-off walls; qualities detection; ART
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