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Pipeline Silting Detection Based on Sonar, Radar and Closed Circuit Television
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Abstract: The accumulation of silt in pipelines is an important factor that causes frequent problems in urban
areas. This article addresses the deficiencies of manual detection or single instrument detection technique that is
widely used at the present stage, explores the combined use of pipeline sonar detection system (X4), ground
penetrating radar (Canada EKKO) and pipe endoscopy (CCTV), and carries out the actual pipeline test. The
experimental results of the pipeline deposition test show that the combined detection method has a significant effect
as compared with the traditional single detection method while with no inspection wells and with difficulty in
performing artificial detection of the accumulation of drainage in pipelines. It is of a nondestructive detection and has
rapid detection speed and the advantages of reliable results. It will provide a new detection method for the selection
of technology for water pipeline silt detection in the future.

Key words: detection of pipeline fouling in urban areas; pipeline sonar detection; ground penetrating radar;

pipeline endoscopy detection

SRCTIT P9 7 2 i T R KRR S T K BE O Bl
ST P A BUK R R RIS AR Ok ST A B

Y75 B #9:2018-03-09

ELWAB ) RAIEE TR RIS (2011-09

YEZ R =R I (1972 —) , #4290 % TR0, 32 22 A 5K A
TR A TR 8 I B e A PP AL AR 5 T (9 BIF 5

BIEEE X476, 1498882598@qq.com

WOWUR sl kR 2 e R H 2 fa KA B L2
[ Bsf 3 7™ A K 5 Y K AR A e

T HE K A B 2R 4 2 AR 30 T AN W] Bk )
BT L 1Rt [ P R — Sl T R L R P DA &
Bij b - T TR, A T B W RE S B T HEK
NG — D EEH R RN 2 28 E R
Ye v LA B 22 v W AR DR T 5 R . S HE /K A8 Uit

2018 F 0% ol /3



EWEF: AT AR FEAATEALNY S FREE ML

ﬁ%ﬁﬁﬂ/

TR — 7 7 B 1), L HE /K 8 1 25 2R B L B 28365 A
Bk %N, ASHLEY 5 NALLURI 9 #F 58 %
BR L WA R 14 A7 A 2 35 I HE K 8 v i K SR T, A
7 8 /INHE K A8 T8 1 3 O RE T o AR A IE HEOK R 1 .
BE A 45 T i B R A 2 X A 05 3 AR T L A R v
WA ERMEERT &4 H, F5FX
AL I B B A TR P W IO A TS T
WER M= A Bl mE g Tk, Wik, R E
TE ARSI B A AN A AT ) T R 3T HE KA T
IR 548 T HE K 45 38 T R T AR, EREAE —
FERE b X ST PN 5 T K TS e S 1) Y 2% ik 4 1t
A I BAR .

FEFRE L AR X 2 Hh & A 2 HE K T RS
FHOK AR R FH, LR 2T o )L 4 it
B E B T m b BRI T . %
G514 J7 15 TC IR A I N ) A BRU R AT A ORI
EHPE R G T A A B A A B
AR TG LI A R I B AR 2 7 A v S A G
DAL TR ARUAR 50 o LAY A 7 i Y Wb 3k i PN B LK s e
[*) R ) [ B B 0% Ry A T R 20 A T I ARG I B AR 1)
TR A% 518 5.

1 SFERMUFERAENATE

1.1 FEWHENRSEEN S %

PGS TE AT N AR TSR TR A RGN AR
G T 2 % 2 Sk 5 ALK H 7 ) Sk PR e 1 Sk
AR AR S T 22 A8 T A s A T A D T U
AT S 4SS AR ARG . 2R 8 B i 1A T A 1 A T PN
AR 0 B A EAE I Am TR L S SR R T A 258 A DT A
M EE AR O, BT REERA R, SWES
TN RE S R AE YR Z L BT LU O R TR A
W JEL R A8 2 ) L S M AR AR R
1.2 EEABML(CCTV) KM T

CCTV (Closed Circuit Television) & il 37 A 1
TR A7 T PR 80 5 A T B A A T I 5 S A A
WAL N GTE 18 1, B A #R L4 AR A N
HEAT RN, 2 H A B b A IR OO RS I A
AN TE, llpEERE S FEENS
I A RIS R = = o (N Ak e R X7/ | /A
S H CCTV A I AR 32 BR T AL &8 RO, 2R A I
XA /NT 30 em #5S
13 HBEEAN S E

b % ik (GPR) J5 &, Al ] & 0 v i %

74 o18E ma0s E108

(1 MHz~1 000 MHz) ., LA ik wp 7 2038 i & 5 K 2k
Bl 1) Hb 3% ML R A i REIEAE ], BRI AR T
A J5 HP AL 1% 38 B 4 ST I 2 & AR I G R I S
A F 11 5 559 5 40 L T ) 1 A fRL R B (R O Y
P A 43 ST A 5T A FL R SO ] B D% B AN 25 i R
B 5 2 PIAS 43 A A HLE SO 25 AR K L
TRV I Y BRSSP . S S T A Y H P 2 S
K G PSRBT T . ARl 2 2 19 TR R D B L5
JE L HE B JUAT T A5 R AE L AT 4 7 M R M2 (e H bR
7O 1 M

PG 104 A 4 S A B T ) A R R R RN AR Y,
I T AR Al b T T A G0 i R Y AR B ) AT,
IR HERE AH, .,

AH, =V, « AT/2 oy
v, =—" (2)
NEiM

A Vo O BUREBAE A TP B AL R B s 0 T B
PAE 2 P LR E (¢, =0.3 mens s e, NHi
JEHZ B R R s A G R R R RE TR

2 MWLERSH

21 FEHRNRZEHRVER

KA 28 P 45 0 X4 45 38 75 K6 I 2R 55, %oF
i B T WA T R U 5 R AN T T P s TR [
R R FHE T IR Ak, AR T KT £, T
TR %S B A U e 1 TR £k

: ]
‘5’-«. 18 L LURTTI ¥ =
) ﬂv.af":'(
" 74 v
y
‘\.-
e YRR - WL
M

BT A B gk D 45 R

FH P& 1 A R BT M 380 12 BT A 0 T R R B R
BUEAS & B PR R Z , h el b, iR st
PR AR 12 1) 487 3 DB T R T, SR A8 I A o7 R AR
REZ R 1.62 m,
2.2 CCTVEERRNKLMER

I N B AR 25 SR E 2 TR

F & 2 Ca) AT LA I B M A 300 450 08 1 0% 5 AR A A
5 ™ o TR RE )2 KRR 3% 45 40 A7 A2 ™ EE Y
AR HE 2(b) AT LUE 45 8 KA e s HL
FEATCU BN o b B 5 A A7 AE B K B4, U I A8 1 P
FRE A ™ E, NS PR AT I TAE X PR A



ERE L F AT AN FEAATHEANLMNN S FBEEARE N

888 mbar 31 °C
2017-86-81,18: 49:23 8.088 m/min_ -8.51 ° -2.59 *
62 mbar -1.19 m ) v - Je

36 *C
www. ipek. at

8 Hirschegg
AX: +4355173126
. o

o) B
B2 HAABA CCTV Kmgs

UL M S T AR T Y 45 R 2 A IR A IR AR AR
— LI UE TS GRS R G R DRI
2.3 BRFIEKER

KRR EKKO %l 8 35 X 45 Be e A7 /il
PR by I8 8 I D T A I A5 SR A 3

Hy &1 3 AT DA i A L R E Y 2 AR
H6JE o AR ZE SRR KR IR E VR

USSRk

Depth(m), V=0.100 (mis)

?E]ﬁﬁin'?,%/

JEEJE ML R 25 J= 5 R Z 18] 20 ST DL O AR 4
AT LA A A A B A% R R iE X S B
P 1 PR 3T TR A A A I TR D A S R Ak )
JZ 3 B 10 2 WA 8 £ S ]

HT L 3 ] UL A TS VR O SR AR Y A L YR
b SR [ P A A LR R AR R B
BB . IR AR R ] A A F
KRR 9 1.58 m.,
2.4 LZESW

(1) P A 2R ¢ RE A I 3] 48 3 P 8 BRI 0
{14 2 LR Bl A TE P9 B AN BE B R A IE N Y
S 2 AR 25 R 3 I B Dl L P A 3 AN BE B Bk
A TE A R SRR B A5 A BUIR . PR M R s ) AT LA
EIE N R S5 AT TR R AR T A B e
R R AR TE A TR U DL DL B 4 R I 8 B L A
T g A R M )2 K AR Y A A A A TS
[URPSITEIVE S

(2) B P GG I 45 2R 5 7 A ) 45 2R Al A e —
A CUL I 4 P v (8 2 A SR I3 Ml 7 3k o B 40
L 7 20 R I A5 2 00 Ko e B 3 R BB A
e o DRI A 0 SR M ] 5

CIREISELE RlES N ST FR NG E AT LN PN
HEATE— BT A T 58] TSR HE
B« DU X0 B 22 DR AT LS S A L EDIE LA
MEER B A5

P 3 A B TR R A I £
®1 FERVEEHER

—_— CRNIZEE IR WAL IR/
2 R HJE/(menm ™) i 18] /nm m
MR 2 532 W) 50, [ R 4l % 2, 3 U Il A 0.100 R +) 6 0.30
EHE ‘i 35 U 13 [m) AR A % 2 BOR O IR L 0.30(Z5 50 8 1.20
VHKIE BRI I R L IR AE % £, W] M B4 2R 0 A D 0.033(7K) 28 0.46
/Y= T IS U [ e 59, B AR T [l 3 0.075 (R A 1) 42 1.58
RIKE B T8 U e A i () AR A 2 1 0.10 (TR #E 1) 6 0.30
Bt 90 3.84

2018 FF $540% £ 1014 75



?E]ﬁﬁin'?,%/

4 B T35 7 A 5 R

(4) %A T8 75 AR A B ™ L TR B R T AR
JUR V6 A AE ™ T L A B R TS IS TR R
PR G BB e . I 57 BT IR Ak B S X 45 A
P T F R R S o [

(5) PR b E IR A I 45 K R I AR BE 24 1.58 m,
5P R I 2R G (A I 45 SR 1,62 m SEASAHAF BRI
T i R0 O 2R T A R R e A 2 LU T 1
{H 1.60 m,

3 it

(1) 798 Rk Vi IE WL 2 T BUi & R i o
TE AR ¥R 3 T I K 55 T HE K A TE TE R B
I H TGk BEAT N ARSI 64 155 B0 5 A LU o — A6 I 3 B
LR G b ARG I A T ) T8 BRI R | A5 A Y 2 AR
AR AT TC8 T 25 1 0 o B ARG D00 e e, G 45 2R AT
17 BE 1o A5 R 1 J2 T BRI vk A K S5 A8 A I
4 il A 1T

(2) 7 AN AR S8 REAG TN 2187 38 9 T ARG OO
P B 5 8T A 1S RE WL M s A TN R 45 A
L RS A 1 BN D s R kAT LU I T
0 2 AR AT TR TR A L R 3K A I RE Sk A
I A B B LA K &5 4 1 58 B, 0 nl i o JA L
JE G R FR AN B A T BB A4 .

SE 3k

(1] BEEER. T I NP5 K E A8 5 X R B LT]. K
Bheg 5 TR A, 2012(1) (. 7-10.

[2] Z4C RERAKEEKDERBEARID]. &
R E R, 2012,

(3] Zmede. i K& B SLAR Y BT BUR 60 K W AET5 )
FrPEaf s (D], dbat dbat e s TR % B, 2008.

[4] A, ST Hl Ak p ) v e A 1 1) B R X e () 1. 1l vl
A, 2003, 29(16) :68-69.

(5] EMWZ, D55 R i HiEk 8 18 5 28 1 I A 5 By 36 S
JEL1]. #RA AR, 2000, 16(2) :58-59.

[6] LAHAV O, SAGIV A, FRIEDLER E. A different
approach for predicting H,S emission rates in gravity
sewers[ ] ]. Water Research, 2006, 40(2) :259-266.

[7] ZHANG L, DE S P, DE G B, et al. Chemical and
biological technologies for hydrogen sulfide emission
control in sewer systems: areview[]]. Water
Research, 2008, 42(1):1-12.

[8] BOON A G. Septicity in sewers: causes, consequences
and containment[ ]J]. Water & Environment Journal,
2010, 6(3):79-90.

[9] SMFZE, WM, P, 5. B AKAC I 8 2 02 0 o) 1) ¥ 5k
T GPR PR AT [T]. kLR 5K R B4,
2009, 7(6):282-285.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

(LS 72 50
Jr 1) 1 TMCP 4K/ 47 5 #f Lo Bk 4R /N 1°~2°5 T 70°
S A B, A7 5L 1) TMCP 40 (49 3 58/ L
WiAN K 2°~3°, 3 FLAL Iy 1 L TMCP 89 /9 41 5 ff
FEBRM /N 2°~3°, TMCP 4% 4 i J5E B MK L i O 47
S #1503 O A 10 T S R 2 R

45 SRS TMCP S i A v i G B 14 20 %
Z—— AN IR TR REE S %, T L
5 SR B IER AT TMCP B3 5 BB IE .

76 2018 g0 E 10

SE 3k

(1] AW A4k fe . g 7% ik TMCP 78 3L i T2 h
B8 R D 0. o 1 s L 2010(20) :292-296.

[2] FHEM, L. TMCP 075 3 5 31 41 M 1918 L) ] TE 4
Kl ,2012,34(8) :44-46.

[3] 3k Bt , oRaz i, ol By . S5 B 400 ks 50 i 45 20 AL
il 5 1% G 5 L4 0% 0 09 5 [ LT 0. b4 kL5 42, 2004, 18
(8):53-55.



