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Void detection of sluice floor based on shear- wave impact imaging method
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Abstract: There are serious seepage and gushing problems on the downstream side of a certain hydraulic project. We investigated
the void situation between the sluice floor and the foundation surrounding rocks using the shear wave impact imaging method
(SIIM) . The results showed that SIIM was free from the interference of water and steel mesh. The investigation provided relia
ble basic data for the repair and reinforcement designing scheme of the hydraulic project. This paper first describes the principle
of the detection method and the procedures of detection and data processing, then develops void standards by numerical simula
tion, and finally presents the distribution of the void defects of the sluice floor. The conclusions are as follows: 1) There were
voids beneath the sluice floor and some voids formed leakage passages which caused water gushing on the dow nstream side. 2)
The sluice floors with greater than 20% void area needed timely grouting treatment; the floors with moderate void area needed
further examination;the other floors with less severe voids needed no treatment. 3) Measures should be taken to monitor the
vertical deformation and horizontal deformation of the sluice, strictly control the maximum operating water level, and prevent
sluices from collapsing and falling. SIIM provides a reference method for defects exploration in similar hydraulic projects.

Key words: void detection; shear wave exploration; impact imaging method; sluice floor

: 201604 12 : 201607 11 : 2017 0829
: http: //kns. enki. net/ kems/ detail/ 13. 1334. TV. 20170829. 1922. 009. html
s EE 973 TR 2013CB036406) ; H 5 H AR R} 52342 (51209121; 51578544)
Funds: National 973" Program( 2013CB036406); National Natural Science Foundation of China(51209121; 51578544)
S VE(1978), RN, [k, &g AR, B F K @ A BUE V5 BRI X 2 T A T THT ST . K mail: huangt

@ iwhr. com

* 134 - KFIE#MR



H OGRS e BT B Rk B AR R AR B B R A

FEZKA 17 UK A S, 7K AR & 4 b T 2
LN E, ERR A ST EAEROKIE KA G
Rt o T KIS B R K Ry R e Rl
IR ERARAR 75 5 R 225 Bl o TiiX Ff 22 4= KR8
ARAE7KTE 2T, P& AR ME A B, D e AT
— TR DO R A (T BGIAT R . R
WP AR 2B RSl s A M AT el el 9
R OEUREE S5 TE . R T RE A FIATE %
A TR R A 5 NN TN R £
T R AR5 WO RS R, 58 1A ) e 45
VERT AT B iR 75 R SRR

MR (SR AR ) 70 N ANRE B, B R AL
M) 3 1705 9 R A% 8 7 70— B0, BB I o s 2 72 g
)5 PR HE 7 115 EL. AR L At ipe iR R
SRI A& DB AT T, T I B R R R I R AR
BT ERA B 2 R I A R K
SR AR, S AR PR B KT B, Sy AR A
AR M J KV R BE R S Y o A R T U
I 7K BRI e 2L 45 TR PR, 30t U1 5 A 1 4
SRRk R R T R U B, BRSO S
U85 i T T O ) T L R, A AR B T e
TR R R T U B T A R S R
B ST, AR SCRICRA TR 1 o e Bk
G XA AR A o) JE A i 2 X Sk E AT 460, 9 i
JHE Al SR 4 S it K -

1

FEKFIMEA TAR LT S R U iT P R4 i
T b, TREG#ET 1976 41 A, 1978 4 8 HR T
BN o 1ZAR 4 F i) I A 28 173 km?, &
— JE DI A, A ACIE R B IR i LR A
Rt 7K RIRRAL TR, SN ik U8 TR MOl 22 5 R [
HefekE TEREH. KA TREBEIE . -
U A5 5 7K 2 B AT PR 7K HA 3t 5 000 T
PR . F29mT0) 24 5L, 9 10x 4 2 m )5 PR,
FEEE 2600 7 m, WiE I AR 4 120 m’/s; LR
K 1013 mo HXALH R 350 AR UL (KRR R 3
R BRR AL B, KA ZE 2~ 3 mo Ao R 2
HANE30~ 60°, 43 7 FETTHN NE60"~ 307, 1]
TEYE 1 300 m, FJR7E 55 )2 JE 30~ 50 m, HJEAid
Jefg W/ DR IR, JE 10~ 25 m, FE NG, B
5~ 15 m, IR KA, 5P A ], £290 [
AbT AN B b 2

2011 57 H 25 H&E 26 H, Uil B E T A
I K451 500 m/ s Btk 7 H 27 H, AL

TR R ETR B 1 424 m’/ s, P A KRR ),
HX AT Vg 7K B SRR T 40 cm SRRV B
I = 2 A0 2R 70 Ai T K R, BB IS 7KF By,
TR B SRIE B s g B, A F AT
WK R TERR BB IR AR 2 J5, 2R g K BOR
He b i e, A8 RO G IR, B 1A Tl
182K 1B IR R4 T K SO0

AR FH BT A vt BB ) R R AR A
KRR A TR 25 4% L, O Ja IS A [ 52 1 4
PSR B8 o

1

Fig. 1 Gushing from srip cracks on horizontal section of the apron
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Fig.2 Multiple reflections of elastic waves between the interfaces
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Tab.1 Overview of the equipment to be used
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Fig.3 Configuration of measuring lines and measuring points
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Fig.4 Layout of geophones and wave source
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Fig. 5 Schematic of shear wave excitation
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Fig. 6 Verification ex periment of the shear wave source
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Fig. 7 Data processing procedure of SIIM
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Fig. 8 Matherfatical‘ physical model of the sluice floor
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Fig.9 Shape of the source wavelet used in numerical simulation
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Fig. 10 Characteristic spectrum of the source

wavelet used in numerical simulation
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Fig. 11 Defect criteria
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Fig. 12 Depth profile of im pact response
intensity at L8 of the 7th sluice floor
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