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Application Analysis of Ground—Penetrating Radar in Detecting Concrete Panel Thickness of
Water Conveyance Channels
Chao Yan
Xinjiang water resources and Hydropower Survey and Design Institute Co. , Ltd.

[Abstract] To determine the thickness of the concrete lining in a water conveyance channel and provide
support for subsequent crack repair or treatment, ground—penetrating radar (GPR) was employed for inspection.
The working methods, techniques, and data interpretation of GPR were introduced. Through measured
thickness data of known concrete lining cracks, experimental testing confirmed that the error remained within 1
cm. Subsequently, an example analysis was conducted to examine the inspection results, completing the
concrete lining thickness assessment. The results demonstrated that GPR is highly effective and efficient in
detecting the thickness of concrete linings in water conveyance channels, offering practical value for engineering
applications.

[Key words] Ground—penetrating radar; water conveyance channel; concrete panel thickness; electromagnetic

wave

ElE

Wt KA S B i R, i 23 SREAE AT A v H L
T, BIRIE SR FPRAE . s R AT R R
TR R GE R R 7 M At BN ST CR L AR S 5 R
B RMRIKBR . MRS, 52 i T IR L 2s%
NIRBE AT, KIEPUREE LB Z /048, R LIRS K
R, FEIGERE LA E, HRIK. mutdRES, A
VLR BT, Dd VERR I E b IR R TR
Jit T 2 i g 2 BRI A AR 4, 33 7y BT RSB RFAIE, WA R it T T
2 B MRS T TR AT A, SR B R . SR AL
I PR T T 0T T B AR A ) YRR SEAT AT, T DR AR
YU 5 AT A B o PR R A XV L BRI I
BRTILEE T AR 2, BT BON) 2, AL R A K IR
VT T AR S AT R b R A I, U S 88 e T R R
SefE R AIG S A SCHE

1 TSR

WIS K S, 32 P 5] AR (YR L, i
BESY . i, AESHEEE. KM . BKERY Gk
W FKIRIE) - AT, R TE R ] S R E A A
o HiK U TEME S BUN3+600. 000~8+605. 305m, 1% BLUS I 1Rkt
AR T 57y 9 N AT AR B AT AR, BRI ATLARHT A Ak Ve 45
TR R EAHS AN 5], G A8 1T, R B B EEAE
5+015~8+550. TmAE 5 B I SRl BE I H00. 6mZe 44, A IESR 1
Z8%, TR AU 32 B AT BR AL Vi 5 - THI AR
5+015~8+550. Tmifk 5 B 1) JE- R HEAT AN, %A 5 B A TR AN
HALH A L HERR K G, TRIER.

2 HFMEIXTEAESHA

2. ViR ER R B A R 3

PR b T 2 AR ST — o v AT R T R SRR R,
Tk RS R R Bz 1 M R A O R S v A R R, R USOR 2R U

128 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
B 10ESE 4 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

ST IR0 R P PR I8, SRR A 5T 544 B 735 o AN [ BRI A I H: L
JRAFAEZE 5%, A HUE BUR R, IR0 R R (0 22 5 U T AN
A BT P LR A R AN A o PGSR AR A TR AL B I RE
FEAE FLPEZ2 S A I, 50 A ISt 30 3o o S 8 e b U i
ATA0EE, ARYE I . SR SRR 2RS4, Bl HERT A B AR )
lRALE. S50, BMAFIE R LAES.

2. 28R R TS AR B S BRI R

2. 2. /K IR E R R T/EmE

I B IR T LR 2040 )T AR R U B A B, MR 2
FE 57 BORAEf /KR IE R IR /2 R AR PEZRJRO. 2my 0. 3my 0. 6mih
KA R TR PR, 2m. 0. 3m. 0. 6mAibs) H4G B 4T T 42 75
) () T IS R T . PER/KIRIE A2 R AR . A5 R TR 23 A
BT T IR 5 ) 0 B AR DA R T, LA TR AR 0 1 S T
HEC P, TEAR I35 A I T 4% o ORI TR AR i FEE VAT A, A0 1 T
Bk K B A 22, Bm~24. 5mANEE,

2.2, 25K IRIE s I TR E

TER K YR TE /7 R AR 22 2% S44% 40 43 A B S 34 4% 07 Rl 11 T
TR I, 5 SR e 2 B 30 7 0 5 T DA T R RS R A
A, S IRETT W TAT B S S RE S — B

2. SRR I BORL A AT 5 iR

PRI TE I BT B 1) 2 SR 1 1 R A (7] H P T 1) i, I
IEFERE AT S H a2 B A, e Ra s, K
PASLIG A KA SRR . TR T 5 A PR A B
LB S3AT, He B BET Fe AU AN BEAL T4, LU AT REmift 23
HER ISR M T 1A BUR H T - Bon AT, RIBE AN FEER
(B3 A I TR T, AR RO T 550 SR 5 B A RS

T AT TR T THT AR P ARG I A, R 1 55 ok R 2 R T G T A
P T 0k 1 ik B VR 5t = TRTAR 36 )23 B Rt L Je T o R B 27
AT 2 T P S S, T3 2k AR Ak 3 B X A ()2 T S A
AR AT B S B B A A7 222 T S%oF R B8 ) vk B8, g T T 4 R R A
B R TR ST

2. AFRHL TR TS RIAG I

TE HEAT i 7K R T8 Vi 5 - T AR S BEAST I T, o 36 A 5 a2 A U
B ROk B A IE B U B, XK IR T AR 2 V) # Bl AT
PRI AS I, BG5S 0

IRTENE5-8+532. TmAb YRR /e 7 55 JIk Bl VR 4t - T AR 121 4% 241
), AR JE B35 5] 5 i, WOg AR 104855 i b R HEAT R,

R R 28 3= 451 % 9 900MHz, A1 FEL 5 BUNS8. 5, SRAFE 5811024 15 /18,

I B VR T o 1% BAAS I B VR ot - B S 1T S SR T I . 2 A B
i, g R L. El
F1  BEEMS8+532. TALH T B I WAL BUR %

S (m) 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
SIS (cm) 15.0 | 15.0 [ 15.0 14.0 | 16.0 15.0 | 155 [ 14.0 | 13.0
A IIE B (cm) 15.5 [ 15.0 [ 16.0 15.0 | 15.0 14.0 | 159 [ 14.0 | 13.5
R (%) 3.3 0 6.7 7.1 6.3 6.7 2.6 0 3.8

PEI1 SR B T T 0k R 56 I R R

DA B I I AS U 45 TR ZE7E Lem AN, T B A4 U 2 4
EREA L, VEA R, R R R R K, R M 1R B
TR e L THIAR I R

BT AR A I TAE R IBOR, i K AT 247, S IR A
J£8+236. 7~8+261. TmE%0. 2. 0. 6mAib P47 IE1H, /£ F28+452. 2~
8+468. 3mELFALAE9 . TOALASIN e R AT T245 73 BT o

3. 1EEIE A7 52 8+236. 7~8+261. TmEX0. 2.0. 6miFHh 5 246 il
R

HHR2TT 40, BRI A R M 5-8+236. 7~8+261. 7. TmER H 42 IS
0. 2m. 0. 6mAb VR #&E AR JEE7ES. 0~14. 5em.
2 NS 8+236. 7~8+261. TmBR0. 6mAb IRk L i HR 5 LA

MR
0. 2m J5£/EE | 0. 6m J5LFE 0.2m J5HHZ | 0. 6m LR 0.2m J5HZ | 0. 6m J5/%

BT e b

(cm) (cm) (cm) (em (cm) (cm)
8236. 7 10.0 10.0 8245.2 10.2 9.7 8263.7 10.3 11.9
8237. 2 9.5 10.3 8245.7 9.5 10.1 8254.2 12.7 12.5
8237. 7 9.8 11.5 8246.2 9.1 8.9 8254.7 10.9 11.7
8238. 2 10.1 9.9 8246.7 8.5 8.8 8255.2 9.5 13.0
8238. 7 10.0 11.5 8247.2 9.0 8.6 8255.7 10. 1 10.2
8239. 2 9.9 10.7 8247.7 9.2 8.8 8256. 2 9.0 12.4
8239. 7 9.2 9.8 8248.2 8.4 8.7 8256. 7 9.0 11.1
8240. 2 9.0 10.3 8248.7 9.0 0.1 8257.2 9.9 10.7
8240. 7 9.2 10.2 8249.2 9.6 8.2 8257.7 9.0 11.5
8241.2 8.5 8.2 8249.7 8.6 8.3 8258.2 9.3 13.3
8241. 7 8.9 8.6 8250.2 8.3 9.8 8258.7 9.0 14.2
8242. 2 8.0 8.5 8250. 7 8.5 8.4 8259.2 9.5 14.5
8242.7 8.5 9.1 8251.2 8.5 8.9 8259.7 11.3 10.6
8243. 2 9.2 8.5 8251.7 8.8 10.0 8260.2 8.5 11.2
8243.7 8.9 8.9 8252.2 8.5 11.2 8260. 7 8.9 10.4
8244. 2 9.0 9.2 8252.7 9.2 11.2 8261.2 9.9 11.7
8244. 7 10.7 11.5 8253.2 10.0 10.0 8261.7 9.4 13.0

3. 2UETH I 528+452. 2~8+468. 3mEX9. 104245 b TR 1 75 ik
Ao I e R

IRTE R BE AR A 5 DR 7 1R AL I LS I 5 o, 5448
A T 7 ) 5 SR T ) 2 BT TR LA, ST 5 DA YR S

AL 5 5 JRE S — 5

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 129



Hydropower and Water Resources

R IR FY
B 10ESE 4 WA 1.0€2026 F
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

K3 KU REE . 10KL IR ERE - THI AR E T A I R R

fr 459, ZU5% 10, /5 8+452. 2-8+468. 3m, TR 1605m Ab, B MFL4E, BEHIE 1 16m

BES (m) | 8452.2 | 8452.7 | 8453.2 | 8453.7 | 8454.2 | 8454.7 | 8455.2 | 8455.7 | 8456.2 | 8456.7

JERE(em) [ 8.5 13.0 10.5 10.4 9.2 9.5 9.4 10.8 10.7 10.2

FES (m) | 8457.2 | 8457.7 | 8458.2 | 8458.7 | 8459.2 | 8459.7 | 8460.2 | 8460.7 | 8461.2 | 8461.7

JEPE(em) | 10.0 10.7 1.7 12.1 11.4 10.8 11.6 12.9 12.1 12.3

HES (m) | 8462.2 | 8462.7 | 8463.2 | 8463.7 | 8464.2 | 8464.7 | 8465.2 | 8465.7 | 8466.2 | 8466.7

JERE(em) [ 113 | 111 10.9 129 | 13.2 | 124 | 133 11.9 9.4 8.9
BE (m) | 8467.2 | 8467.7 | 8468.2 / / / / / / /
JERE(em) | 111 10.3 11.2 / / / / / / /

HI R 3T A1, BRIl A 2 8+452. 2~8+468. 3mBt9. 104 Z 4%k
K IR 4% A TR H T AR JELRE 758, 5~12. 9em.

4 it

S Tk PR b B 12 7 i 7K R T VR TR R T P PR DU
RO AR, $R BT ARG B VR - THIAR 1) T2 o AR /K R 1 T
TR I BB, BRI S 5+015. 5~8+532. TmBE [T B JEE &5 FT
AR HRUE EELET. 0~ 14. Sem, Y183 B 101 3 T R Ak
B LR EEAET. 3~14. 8cm; I8 A R HF 5 4+763. 5~
8+550. 7m B [HIHR JES S T 3% Ak VR 4% - THI AR SR FE7E6. 8~ 14. 6em,
YT 2 T R ) TR R Ak YR - T AR SR FE AR 7. 2~ 14. em; JR1E
458 FITINAR AL TR Ve T AR S R AES. 2~ 14. demo SR ML T A FEHIK
YR TE VR T AR A ¥ D YR T AT B TR, BRSNS SRR IE
VR AR 18 & SR B PR AR I PR

[52%5 3Ck]

[lIm ek . BHRa LM R4 x 0L ERKE
£,,2024(12):57-59.

(20 # 7, 0 % %, i SL B, F AU R & 5 iR 5 %
o H XK K g LR —— DA A A 3 T Ak 2 1 L],
A # %] 5 % 1+,2024(05):135—1 38.

(315 7. £ 5 2838 SR 4 A ap 48 4% i I R B i 4 L0
TR 5% 1,2025(22):166—168.

(4137 E 40 24, 5K v 2, % B S A B MR M T A
M7 3k 45 R [0]. 3 2k 4 38 % 9 &, 2025,40(05):21 7221 86.

Ik B & CWHT, HEE R FARARERE L EHE
S0 G S A b oy BT R (0], S e R 5 A 3, 2025,42(09):
71-82.

(61H #, % %, 9 % L TR i 46 & Al o B+ LR
B AR I B 8 A A (00K W R JR B ££,2025,43(01):57-60+
29

(ZIE R B RAA, D) L E FHEETNDRSELEEL
B8 AR S A R LIl 2R K & 4 4R (T % 10),2025,55(03): 72—
79+87.

(BT . AT = 4 & 38 HOK a4 i 2 4 B A I [0, 19
Il # #+,2025,51 (03):200-203

00X B, B % F, 2R % FHFAREENG & H 4 H
P A I B 2 3] 3G 3R 7 vk 00 3R 4 38 £ 47,2024,67(06):2455
—2471.

[101M % 2, 2 D i, Z R I B A 745 8 M4k ik 18 45
74797 S A TN A B LR [0 ]. 3 2240 38,2023,5(S1):126-130.

EE B

E#8(1993—-), B , 50k, H# 8 Z AL AR, TAZIF KT W R
L (N

130 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



