2ot 3A(), Lt FAX(C)/SH(O), HIZTH()

IoAALY H[3X} QiE ZSHETAM

ol [l H <
% K= M
: = IF =g H - I+
_B o Klo - iolo
g KO i Mo &
R IR i i
: N < ¥ g 5 < E
& el :: Ul o
= _____o mh < oﬂ_n ol " £
> . K T n
<0 o &l £ i
io Tl ol Al A L]
o R D ¥
N ¥
o OF R Ho

A Develobment of unmanned safetv insnection svstem in
underwater structure through developing SONAR (over 2 MHz)

17CTAP
-C09786

7-03

KoK ke SIRRE TKE T M UH IS o 7= ol = <Hu K dofo oF

HATRZEmd~a 43 =mm  ww w W O~ oW I

2018




SZENSNEI | =X E/E A5
Fleh AlA ZHEH (o4 ol et 2

EDSHA(2MHzZE O[4h e &Lt JEE EE £ETZE Pol o

Z}:2015.06.23.~ 2018.06.22.) ZT}H| 2| *I’“EIE*‘IE M &g ct,

2018 . 08. 03,

FUATI| Y : FckS7 s (CHEXE) < H

-'llr’illl-l--

ZEGETI| Y : MBSD AlstyeEc  (EX) o [’ 5&H2)

J—rl_4 '._‘l

D.l] L IT.-' =3

u-: l_'lr,J 1T'|
L..._.

FUATFV YA 2 H
SSHTF? | SHYR}: 0| F X

AGA H38=o| wal EEE DM "t
=9l gtct,




3/3

2017.06.23.
~ 2018.06.22.

(2MHzZ Ol4})

A

A 72t
=

b

b
i

—

5i

C

A
T

|.

i
2| 0]

=1

At

7-03
CH o
M| S b

17CTAP-C09786
TENETS

AR o4 ==

R
o O oo O ()
S e el e e
S Load 28 8B o
@ <t | o N (q\)
ST Y0«
I b R A
K0~ K~ = ..
To
e !
o = SIS
= = - u = o <&
R T I~ ¢ o0 o
iy 8 N ® T OB
° K0 S U T TN o
®l B30 81 H 2
o n_o n_o n_o n_o _An_ _Im_l n_/n_u
o oo H K- .
o Klo| M o
- 1F o 1+ 1F <H - io
o| = %__
X ¢ Wy 7
- - H =
S@m 3@ A = M R 20
LT Do R =
Tl T T. | RM &0 Ny
0 Bl S| % ol H
H__l — B3 —_ J—
o S0 KK
0 .0 5len v B
ol < .. | @ o <
L ~oBo@m ) Wl g
o o N R = o
= N N R
E 0T Zo| IO 0
= 3
- M <| ok —
. ok T i+ | | = od
S o &k = DR
=r Al oop | 0B .__M_ N B
}M ~ Mo | ar R
&l = | oI
by _.T 3 ok 0 _|u_
3 o 4o 3o K2
e} ol I ©
M oH <o &M




i[7]
ol
od
1]7]

3 2o =
<0 _.._o < il |_M
Al 3 M T wﬂo
El = on 0 Tl o 2
- = |z T 4= ooy )
H._/H _._m,_ ) _u__ M — = ﬂ_u
_ _ 3 =
2 o, W B ok F o
5 #R 0 g ood 3 !
S5 Twmo MoK A I L -~ Rl
R T R bY
T L
TR - B
o LN T L ﬁ_ = F o W 5 o O
- o= w2 0 o x_.._ w WX YW
] WMo oE Wyh D gow DY iy
RIS ROR R mK = uww F
= Ko o K ._M < <0 & ™
oWl g gy R iz @ wom M
N Koy X W< U R T =y &
oW 2y g @ o
= - _A._ - g X
D U TWELD . 4B K Tz K
__.w_ < A_u_ o N m o SR 1 m__w xﬁ_v ol )
AR i IO o R = | = i nwo &l o ]
3 *_A“_.. o M 2 R TR N Hogpz® o
oo R E g e SRy o s
o MR H ol ~ t+ I m%.&x_. Tz
WK B KT HF CWT w3 g
lqn - - - - 1 ol __O - oF
oo dmn wwo Lo %??KT_;&E7W%H&
S H M3 o I e ! Ko < 1 o —, Ko<k
_A._ U _.,T - S =K x_o I._ - od Kl _|_._
B maTm RS g 2@y T gy
" WE%W T o AR KoK AT N W R
P T o TER FNURERITH I M
o =) or
= ) Homr T =
ol 3 7 W H =
M oK ol 3 e5
8 = W R
K ._-_HI _._‘_/I __c___._._ m __o_| _:_Mv

or




< SUMMARY >

Development for  Sonar(over 2MHz) and safety inspection system in underwater
structure

Development of Sonar equipment super high frequency (over 2MHz) for

Purpose & underwater structure inspection
Contents Development of Smart electric jig and frame for super high frequency Sonar
* Development of analysis program for damage detection through construction
database of underwater structure
e Development of Inspection manual for using Sonar(over 2MHz)
* Unmanned safety inspection system that is possible to detect tiny damage in
underwater structure without additional diver inspection
* Smart electric jig and frame possible to use over 20m depth of water only
for Sonar(over 2MHz)
Results * Development of program for Sonar image distortion correction by wave and
heaving
* (bjectified analysis program for damage detection and construction database
of underwater structure
e Test-bed and development of Inspection manual
e Innovative system for condition evaluation and structural safety in
underwater structure
» (Core technology secure such as world class technology through development of
super high frequency Sonar
Expected |* It is possible to apply any underwater structure such as bridge, dam, hobour

Contribution

etc for safety inspection

Increase of safety and serviceability for SOC (social overhead capital)
Increase economic efficiency as improving structural performance and
structural life

It is ensure the safety and objectivity in comparison with diver inspection

Keywords

High- SONAR UNderwater Safety Hazard
resolution Structure Insoection Prevention
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Features Side scan sonar Multi beam echo sounder
S-150A R2 Sonic 2024
Model
170 - 450kHz to 1Hz resolution
Frequency | = 400, 1250 kHz )
* Optional 700kHz
= 400kHz : 25 - 150 ps
Pulse = 900kHz : 15 - 50 us 15pusec-1ms
= 1250kHz : 10 - 25 us
= 400kHz : 0.3° Horizontal .
] = 0.3° x 0.6°at 700kHz (Optional)
o 40° Vertical
Radiation ) = 0.45° x 0.9°t 450kHz
1250kHz : 0.3 Horizontal
. 1° x  2°at 200kHz
30° Vertical
= 300 m
. . = 100m
Depth More deep depth is optional. Up to )
Optional 4000m:x*, 6000ms**
2000m
Range
) Down to 1.875cm Down to 1.25cm
Resolution
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Model
Capacity 500kg
1007120V
Power -
2207240V
Speed 7 m/sec
Motor 1.3KW
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WIREWOUND SINGLE TURN TYPE J45S
input/eutput terminal
i Wiper
Bearng
Model 7 mesistor
Resistance torelance % 5
Effective electrical angle 353°+ 1.5°
Mechanical angle 360°continuous
Power rating (at 40 °C) W 1.3
Dielectric strength Vrms 1000 1 min
Insulation resistance M minimum 1000 (at DC500 V)
Rotational torque mN-m{gf-cm} maximum 0.59 {6}
Maximum rotational speed min-! 200
+1°
Connecting accuracy Based on No. 1 terminal
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(3) 59 BAo A
(th) A& AA ALF
% 324 EEHAA ALS
Azimuth accuracy <0.5 degrees, 0.1 degrees resolution
Inclination accuracy Typical 1° accuracy <£30° tilt
Inclination range +80 degrees
Temperature range Accuracy specified for 0°C to 50°C, -40°C
P & to +85°C
Shock (Operating) 3,000 G, 0.5 ms, 10,000 G 0.1ms

Data Refresh Rate 0.01 Hz to 40Hz sentence output rate
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DU-500S

Model
«iF
Capacity 500kg
Power 1007120V, 2207240V
Speed 7 m/sec

04/27/2018

:00:04 wwath.

201:05 ng Rate, kHz S0
Erequency. KHz 2000
Burst Number 334

Pulse Length, usec 15
Swath, m 10

Cable Lenath. m

19 3.2.21 Side Scan Sonar %223 94 Data (84AH)
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Depth Sensor,m 7.0
Altitude, m 3.9
Total Depth, m 7.0

042912018 Pulse Length, usec
12:09:58 Swath, m
121312
00:03:14
12:10:28

Date

Start Time
End Time
Total Time
Current

15
15

Sampling Rate, kHz 100
2000
63

Frequency, kHz

Burst Number le Length, m 7.5

Pulse Length, usec
Swath, m

Date

Start Time
End Time
Total Time
Current

04/2912018 15
:09:! 15
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Frequency, kHz
10657 |Cable Lenath. m

Burst Number 7.5
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A4S @y, Towfishe 48] AR 2 Towfishol %%‘01 # Z+F AlA (Altimeter,
Depth Sensor, Motion Sensor)E2] AKX E HrolrA g ¥ A-F3tr}, =3 GPSE A E3)
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B 2 AAe Feudd 531< 2MHze ol 21T Foxs A8 s A
of thg FAAQ A= v 2o
e Side Scan Sonar?] Across Track Resolution< Pulse Width®} Sampling F=3}5=ol
2 AA 7] "o Pulse Width, & 2 Zol(L) = A*n°]H, lcmeldte] Falss &
7] el Haol Aol(L)®g 1emeolstrt Hojokstr] wiol, lem>(n*c)/f (344 n
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TarE AL
e 2MHz F345¢ F7]= 500ns0] 22 502 Z9% 2359 Peekol A Peek 7bA 9] A
T EY 422 Sato] EA¢t Ay SAHA 499.43ns,
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2 J1Esgon, ¥ ATE A8 AdE AR Ba 08cm Bae el
. ARAE W AFS Ed WASE BEA (074 MRY A8etE A (@5
72N M2R152)8 J1Se e, AagEe SaAE, A4, A9ed 9 Aesad
4, A2 FAF 5 Agon, FPFA 0mol 43t @ ¥

W2 Ao Feud BEQ TAdE AUAE vk AE Zeg AWl e TAS
DEEEE S
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FANTALLHSAS) Y] Az JidS AHEd 96719 AA dbuER FA4E 270
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Tk Abol= A7 el SAS A xAF ¥ B

Type Side Scan Sonar Synthetic Aperture Sonar
Manufe}ctgrer SonarTech SonarTech Kongsberg KRAKEN
Description
MODEL S-150A SeaView400M HISAS 1030 KATFISH 180 AquaPix
* Single
400, 1250 kHz | 455kHz multi - 200kHz to
Frequency « Dual type 607120kHz 337kHz A00KHZ
- 400/1250 kHz
Number of
Number of 1 beam per side | 5 beam per side clements:
beams 16 elements per
side
* 400 kHz:
. 0.3°(H), 40°(V) | 0.5°(H), Multi-aspect fild R
Beam width |~ o5y 1y, 40°(V)@455KHz | of view:30° 20
0.3°(H), 30°(V)
* 10cm at 38m,
Along Track * 20cm at 75m, . 2.5cm unshaded,
Resolution * 40cm at 150m, 2cm(theoretical) | 3.3cm 3cm shaded
* 65cm at 250m
Across 3.75cm at
Track minimum pulse 2cm(theoretical) | 3cm
Resolution length
* Dual : 200m
o Max at 8kts (440m . Single :
Swatch + 400 kHz: 300 m 400m@4knots at 4kts) )
Range * 1250 kHz: 60 m Max: 500m * Max » Single : 100m 1.312)'5? 'atlgrlf{/tir
520m@3knots at 8kts (220m uat
at 4kts)
Tow speed | 2 ~ 8 knots Max 12 Knote Max 8 Knote
Towfish 120cm(L) x 128cm(L)x 2.9mx>32.4cm(Dia
Size 1,026%¢89 (mm) 12cm(Dia) 11.6cm(Dia) )
* Real Scan
* Post Scan
e 5% JbTE
S/W SonarWiz, STMS
GeoDAS,
Hypack




2D 3D
Synthetic Image sonar | Multi beam .
. . 3D image
T Single beam Multi beam Aperture (Forward 3D scan
. . sonar
Sonar looking ) BlueView
gerled Benthos SonarTech L3 Klein Kongsberg BlueView BlueView BlueView
Dual Sonar, Seaviewd00 M900-2250 BV5000-225
g 1MHz/2MHz SIS1500 M System 5000 HISAS Dual 0-N /
SSS Frequency 2250-W
1907210kHz 455kHz 455kHz .
o 400kt z, PR Multi type | Single type _ 900kHZ-2250 | 1.35MHZ™2.2 motion
a9k 1250kHz, - _ _ 607120kHz _ sensor +
2000KHz (100kHZz™100 | (5 beam per | (5 beam per kHz 5MHz S/W +
OkHz) side) side) fsvsooo
lem
AYE <3.0cm, _ _ .
g 0 8;:1 <4.0cm 3.75cm 3.75cm 2cm 1.3cm/0.6cm (time
e ’ resolution)
270 W 60m, 15m 1000m 500m 500m 4007520m 100m 10 m
N =7} off 3kl =7 USA o gkl =7 USA 29o] USA USA USA
. 2A7E o G2 F | e FulA o]
ZAL = o B zo
=4 b5 o s « 3DEE |« AN X
Vsl gl xugd ddez | asel # |« vd o . an
o e R | . AW = . < 7Fs g 7bs
s N = =2 RlE o v 2k A ] o
s Ab 7Hs . nEEa .z s gle) | =& A4 |« ROV H
. 349 A & 5 Z AW S = A s
to] @e = AdE QA
ST o W 7+
o ofQlA
. o duy o w7t 2 « 3D if:’_da]
o s i EAS 2zxmz o FAg
I B2 @) FEE kel o
o  wet X L R Aol -7
| s a5l NERE B % A9
toly # o o Y} 231 FASEE = ne 33 R I EANE DY
b Aol . ;‘;p . A AFHER AR B} - |+« ROV or a H:}L Thee &
« 2D oln TET e 2 7 24 B} = oy = R ol By}
A7F ol e ! == o ZA} 7ZHE o o] A% o=
A o FEREZAPL oS L Yol g T
o At Az A= = 2 H7} H = 70 21
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o C FEEE QA 2
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oA E
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=] [e] A 2= = == [e) e B =] -
AAE GAe Ar eRA FW 24 99 5Y FA5E vla A Holy Bk
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o @A e 400kHz olah Mool T34 ol gkl Sem wwe)

= A AT Adwe el dleojur, A £ V|t s
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=2 Ae® woly dHV|E grrt desitan dddn
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18.

19.

20.

. Ea 2
FHEZFA ERIFVED (Q006), ‘W FEF S duEA 2 Tol grdy 2y
HdE AAATEST
AAE, 9 A, ujQlgh, e4s](2008), “aLslt(1250KHz) VS ©] &3 Tl sH-g-%
o #EA0 B A7, 20080 AEeks SFEREI
M, A%, (2010) ‘T FESIAAVE BEF FFAAN BT AT, 20109
w5t 3] She kit 3
. John Kattel, Merv Eriksson, Bridge Scour Evaluation @ Screening, Analysis, &

Countermeasures, USDA Forest Service San Dimas Technology and Development
Center San Dimas, California, Septermber 1998
2017 A AR YAoK (2017)

udl ATE, X8, Wy a4 (2007) “olEAMaUE o] &3 w FERe] b
37, 20073 eSS A7) a3
AR, AAE (2002), “wF AT v, S Al Ak v =g
Az, Zatd, o) E, v, &AW, wEs (2011), “HAIAS A= B/ Al
wo| % wakel AedrE 3 FAHYY A, AAY 2011-158, Fm EA S AL
EXFdATY
Cole)E (1998), “A ZABE w7zt FFHSHe A9l A7) EESHE A 44674
A53
U (2004), “F R Qe wEF SRR &4t ek VAT, AEAl
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