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snunwnﬁ\ Bridge on the coast
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smmwn} Monitoring point 1
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smunwnﬁ\ Monitoring point 1

3D with texture 3D without texture
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SEIKOWAVE Monitoring point 1

— = =
o= Dent Analysis (ASME BE31.8) :
Modified ASME B31.8
Longitudinal {zxial) profile Circumnferential profile
a7 11.97
550 950
V1
7.03 7.03 V2
455 456
2.038 2.08
0 0 = —
“P38 5430 12860 . : | P8 "‘w T1460 “TEZ 80 191.0
Paosition {mm) Position (mm)
i e Pipe diameter mm
(dent depth) / (pipe diameter) =
Pipe thickness (6.3500 = mm
Dent deformation threshold (0.0 2 % (of the pipe diameter) [] Double dent
i Display data in E] [¥] Show fitted surface
Sampling interval; Longitudinal |0.50 =< mm  Circumferential |0.50 - mm

Fitted radius 0.00

Feature Max De...  Area Width Length

[¥] Open file after exporting

Global Analysis Mode
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SEIKOWAVE Monitoring point 3
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suxmﬁ‘ Monitoring point 3; after merged
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SEIKOWAVE Monitoring point 4

Left side Right side

SR
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sukowme  IMlonitoring point 4; after merged

Left side Right side

Data9.ply
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SEIKOWAVE Monitoring point 5

Before cleaning After wire-brushed

058 080

Courtesy by Miura, Yonden Consulting Corp.
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Monitoring point 5; 3D data

Before cleaning

2020/3/5
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SEIKOWAVE

Monitoring point 5; 3D data

Before cleaning
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Texture off
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‘@ Global analysis mode

SEIKOWAVE Monitoring point 5

Method |Modified ASMEB318 v |[ Help

Longitudinal (axial) profile Circumferential profile
10.45 1045

1.38

0000 7=

0.000

200 116980 226 64.60

-0.87 -0.87
Position (mm) Position (mm)
Zoom In [] Poar Piot
Strami | Slrami
e ) -10.45 o [ 0 I > 71

Pipe diameter mm

Dent deformation threshold 0.0 % % (of the pipe diameter) || Double dent

Pipe thickness 15.00 5| mm

Display data in[mm_~ | Show fitted surface

Fitted radius 0.00

Feature Volumetric Loss Max Depth Area Width Length

IDownsamp\e o Idelta radius v ‘l Export Report I
Open file after exporting
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SEIKOWAVE Monitoring point 6 & 7

Monitoring point 6 Monitoring point 7

Subject area to analyze

Courtesy by Prof. Kitano, Nagoya Univ.
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SEIKOWAVE Monitoring point 6
3D with texture 3D without texture

Parent metal area
1

Parent metal area
1
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Upper side

Parent metal area

2020/3/5

Monitoring point 6

8.27mm
Lower side
219.5mm

057 o N
Pipe diameterl mm 8.57mm
Fipe thicknessIB_SEDD E mm
Dizplay data in !mm vl [~ Show fitted surface
Fitted radiuz !U.DD
Feature | Wolumetric Loss | Max Depth l firea | Yifidth l Length | I

| 1534739100 827 31267670 4800 | Y8AD

- 306209200 ah7 108316400 16100  68.00 List of lost area

493%4.?500 ah7 219056100 21950 | 107.00

Volumetric loss
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SEIKOWAVE Monitoring point 6

Dent finaly S
Method [Modified ASME B31E =] mm"|
Loneitudinal (axial) profile Circumferential profile
Cmos Cmos
L . o 126.80 158.5 4430 88.80 13 e 221.5
AL )
| AR N T Ll
347 347+
] '. p
517 54T v A T
I ﬁ - }HI-I i
).I LN
587 587 ! !
-8.57 -8.57 "‘l
Position {mm) Position (mm)
W Zaom In [T Balar Blot
Strair | Strain |

{dent depth) / (pipe diameter) = I

Demt deformation threshold IU,U =% (of the pips diameter) [~ Double dent

Sampling interval Longitudinallﬂ.ﬁﬂ E mm  Circumferential (050 = mm

047 o [
Pipe diameter I— mm
Fipe thickness m i

Display data in m [" Show fitted surface
Fitted radius IU.DD

Feature | Wolumetric Lossl fla Depthl firea | Width | Leneth | I
134739100 827 31267670 4800 FRED
| 306204200 ah7 108316400 16100 A800
49334 7RO0 287 219086100 21980 107.00

IDownsampIe ;”delta radiug ;I Export Feport | Cloze |

ird Open file after exporting
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SEIKOWAVE Monitoring point 7/

3D with texture 3D without texture
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SEIKOWAVE Monitoring point 7

Volume of the above portion
= original volume — measured remaining volume

Pipe diameter mm

Pipe thickness | 100.000 5| mm
Display data in Show fitted surface
Fitted radius 0.00

Feature \Volumetric Loss Max Depth  Area Width Length
0 270703.8000 4782 90316850 9850 9200

Remaining volume
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BOLTS & NUTS
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SEIKOWAVE Monitoring point 1

"
3" ) 4
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Modified ASME B31

Longitudinal {zodal) profile Circumferential profile

3571 3871

30.78 30.73

22.84 22.84

14.50 14.50

C D
6.97 6.97
0 0 : —
'5139 536D 107 20 0.l 0.0 !&'S’? &67.70 13640 20310 27080 3355
Position {(mm) Position {mm)
[¥] Zoom In
[dent depth) / (pipe diameter) =

Dent deformation threshold 0.0 2| % (of the pipe diameter) [ Double dent

Sampling interval: Longitudinal |0.50 2-{mm  Circumferential 0.50 2= mm

Downsample delta radius

Export Report Close

[¥] Open file after exporting

2020/3/5

Pipe diameter

mm

-

Pipe thickness [6.3500 - mm

Display data in IE]

Fitted radius 0.00

[7] Show fitted suface

Feature Max De... Area Width Length

24
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Color map

Measurement of Line A and Line B

2020/3/5

Bolt 3

Texture only
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SEIKOWAVE By Meshlab

2020/3/5 26



L Z2 N

SEIKOWAVE

STEEL PILLARS

2020/3/5



N Z2 N

SEIKOWAVE Corrosion on steel pillar

Measured area
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3D data without texture

By MeshLab
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sumwnﬁ‘ Height of corrosion

Dent Analysis (ASME B21.8) |
Method [Miodified ASME B318 <] _ Help.. |
Laneitudinal (axial} profile Gircumferential profile
15.00 14.28 [
|
i
9.00 11.22 l
| |
3.00 5.18 !
0.000 1 17%A. ‘
-3.00 : : : : ' 5.13 LI LN {
-3.00 208 Fi h Y
¢ » ‘
0.000- ——— / N .
-15.00 095 SE 70.00  105.00  140.00="775.0
Position {mm) Pasition {mm)
¥ Zoom In I~ Falar Plot
Strain | Strain |
{dent depth) / (pipe diameter) = I
Dent deformation threshold IIJ_D Eﬁ % (of the pipe diameter) [~ Double dent

Sampling interval: Longitudinallﬂ_5[| E mm  Gircumferential ||_'|_5[| E mm 1500 mm_ _15'|JU o
Pipe diameter I mim
Fipe thicknesslﬁ.SﬁDD E mm
IDownsample L”delta radiuz LI Export Repart I Cloze |

Digplay data in Imm VI ™ Show fitted surface
¥ Open file after exporting

Fitted radius IU.DD

Feature | Max De.. | Area | Width | Lereth | |

2020/3/5
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CONCRETE WALL
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szmnwn:?‘ Monitoring point 1; 3D data

119.

Fipe diameter

mm
Fipe thicknesz mm
{mn_ -]

Dizplay data i Show fitted surface

Fitted radius

Displayine 3D imase |

2020/3/5 32
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skowmve  Monitoring point 1; 3D analysis
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sukownve  Monitoring point 1;

3D analysis

[==]=]

2 Pipeline Analysis

Dent Analysis

a5 Dent Analysis (ASME B31.8)

Longitudinal (axial) profile Circumferential profile
0.47 0.44
0 M 0
43140 36.80 .20 A 53.00 79.50 06.00 2

-0.64 -0.68

Adjust Offzet 1'].0 = mm (dent depth) / (pipe diameter) =

Points spacing at every | v._and | .] Q0 mm v

File name | || Browss ..

| Downsample v-fj-delta radius -,-__' to export | | Close

Pipe diameter mm

[¥] DOpen file after exparting

Dizplay data in @ [ Show fitted surface
Fitted radius 0.00 ]

Feature  Max De.. Area iidth Length

D e —————————————————————
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sukownve Monitoring sub area 1; 3D analysis

oa

2 Dent Analysis (ASME B31.8)

Longitudinal (axial) profile Circumferential profile
0.25 0.23
- -

004 003
-0.17 -0.18

- -
-0.38 nd ~NE

~ ~ ~
-0.59 -0.58 ~ -~
~
~
~
~
-0.79 078 ~
f ; ~

Adjust Offzet mm (dent depth) / (pipe diameter) =

Points spacing at every| - |and| 1.00 mm V|

File name‘

|| Browse ..

|Duwnsamp\e vldelta radius v" to export |

[¥] DOpen file after exparting

Cloze

Dent Analysis

Pipe diameter mm

Pipe thickness 10000 |2 mm
Dizplay data in @ Show fitted surface
Fitted radius 0.00

Depth 0.08 mm

Right side is Imm lower

Feature  Max De.. Area iidth Length

Features ready to crou |

2020/3/5
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SEIKOWAVE Monitoring Point 2

Monitoring scene Subject area to monitor

2020/3/5 36



M. Monitoring Point 2; 3D analysis

Longitudinal (axial) profile
1.57

Circumferential profile
1.01

-1.78 mm [

Pipe diameter mm
402 = 402 Pipe thickness @I mm
i Display datain [mm_w | ] Show fitted surface
AdjustOffset 00 [Z mm  (dedepth) / (pipe diameter) = Fitted radius 0.00
Points spacing atevery| via dh,OO mm v‘ Feat.. Max.. Area Width Leng..
File name | \\ H Browse

iDDwnsampI - |de\ta rad}hlg S || to export |
[/] Open file after exporting

crack
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Monitoring Point 3

2
SEIKOWAVE

t area to monitor

Subjec

Monitoring scene

38
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SEIKOWAVE onitoring Point 3; 3D analysis

-i Dent Analysis (ASME

Longitudinal (axial) profile Cicumferenl}'al profile
165 1.59 1
0.70 066 WM‘M
,0_22 38280 510, 638.0 70_2g 5730 11460 17190 2292 286.5
-1.19 121
-2.14 215
-308 -3.08
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srlumnzf\ Monitoring Point 4
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sukownve  IMonitoring Point 4; 3D analysis

Modiied ASME B31.8

Longitudinal {axial) profile Circumferential profile
069 069
0.000 0.000
L 7. 70 21560 5 . 520 135
-1.16 -1.16

-3.01

Position (mm) Position (mm)

[¥] Zoom In

Dert Length (mm) = 24,000 (dent depth) / (pipe diameter) =

Sampling interval: Longtudinal (050 f=-/mm  Circumferential (0.50 = mm

Downsample v | detta radius v|| Export Report J

|¥| Openfile after exporting

2020/3/5
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Monitoring Point 5

3D with texture

2020/3/5

Courtesy by Prof. Kitano, Nagoya Univ.

3D data

s N

Pipe diameter

mm

Pipe thickness Eﬂﬂ'lll}ﬂémm
Display data in E] [ Show fitted surface

Fitted radius 0.00

Feature  Wolumetric Loss Max Depth  Area Width  Length
B sasco0 1773 229122500 23500 57.50
[N caz70 1623 66637500 11200 59.50
03 29228750 14.81 2872500 2500 1150
B 643}%:-240 13.04 659.7500 4000 1650

\

Volumetric loss

42



sukowwe  Monitoring Point 5; 3D analysis

Deepest =17.73mm

5 Dent Analysis (ASME B31.8)
iz (ASME B31.

Modfied ASME B31.8

Longitudinal (z<ial) profile Circumferential profile
154 154
0.000 0.000 i §
85.70 13140 19710 28280 323.54 156.00 A234 B0 ] 0. O
-2.32 -2.32 TR
-B17 -B.17
-10.03 -10.03
-13.83 -13.83
1773 1773 ’
Position {mm) Paosition (mm) . "~
@ zeom r 59r T =
Bend = 32.20%; Membrane = D.67% strain | Bend = Infinity %

Pipe diameter mm
(dent depth) / (pipe diameter) =

; Pipe thickness |50.0000 [2-| mm
Dent deformation threshold (0.0 2| % (of the pipe diameter) [] Double dent

Digplay data in [T Show fitted suface

Fitted radius 0.00

Sampling interval: Longitudinal |0.50 :.rnm Circumferential |0.50 : mm

Feature Volumetric Loss Max Depth  Area Width  Length
Downsample _~ | deta adius B 700 1773 229122500 23500 975D
[@] Open fle aher exporting B a3s17700 1623 66637500 11200 59.50
03 2928 8750 14.81 2872500 2500 1150

i B 520240 13.04 6597500  4D00 1650

2020/3/5 43
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ROADS
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SEIKOWAVE Monitorin
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sukowmve  Monitoring Point 1; 3D analysis

Pipe diameter ' mm

Display datain @ Show fitted surface
Fitted radius ﬂ_i-}ﬂ

Feature  MaxDe.. Ames Width Length

2020/3/5 46



sukii;nﬁ“ Monitoring Point 1; 3D analysis

Method | Modfied ASME B31.8

Longitudingl (zxal) profile Circumferential profile
16400 164:00

0.000(y: 0 0.000(y: 0) e
T Em 3.00 il o A, 16400 24600 32800

-82.00

Position {mm) Position (mm)

0o

[7] Zoom In

SEn Jirain

Dert Léngth m) = 57500 {dert depth) / [ipe dismeter) =

7 i Fitted radius 000

Feature  Volumetric Loss  Max Depth  Area Width  Length

B c0%50000 1603 167722500 16050 10450
B 259269100 1463 31350000 3800 8250

’Downsample b Idelta radius
Cpen file after exporting

2020/3/5
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SEIKOWAVE Monitoring Point 2
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sukowne  IMonitoring Point 2; 3D analysis

|| VEthod | Modified ASME B31.8

I Longitudinal (axial) profile Circumferential profile
1.70 1.70 .‘\\\
0.000 0.000 . e
2T EES0 8340 {1120 T390

-1.68 -1.88 -

-5.08 -508

-0.44 .44

-11.82 -11.82

-15.18 -15.18

Position {mm) Position {mm)
o e Fipe diameter mm

Dent Length {mm) = 44.500 dent depth) / {pipe diameter] = -
gt ) FR Rl e } Fipe thickness | 100.000 | mm

Display data in [¥] Show fitted surface

Fitted radius 0.00

Sampling interval: Longtudinal 0.50 5+ mm  Circumferential (0.50 = mm

| Featwe  MaxDe.. Aea  Widh  Length

[annsample v[deha radius v‘[ Export Report ] Close
Open file after exporting

2020/3/5 49



SEIKOWAVE Monitoring point 3

Lot
e
U g 1y
L it

.
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sukowme  Monitoring point 3; 3D analysis

Local analysis




Monitoring point 4

‘-f/"*-\
SEIKOWAVE

S SR S VAR R T S S S SO P ST QM R PR
!ﬂ.ﬂ?iﬂ!ﬂi@ﬂtﬂ;ﬂ;géiaﬂuaiigaier?_;
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SEIKOWAVE

Modified ASME B31.8

Longitudinal (zxial) profile Circumferertial profile

701 7.01

454 4564

2.28 2.28

o O

e e 70 10540

-2.45 -2.48

-4.82 -4.82

Position (mm} Position {mm)
[¥] Zoom In

(dent depth) / (pipe diameter) =
Dertt deformation threshold (0.0 -] % (of the pipe diameter) [] Double dent

Sampling interval: Longitudingl |0.50 (== mm  Circumferential |0.50 2= mm

Downsample = | delta radius Export Report | Cloze

[¥] Open file after exporting

2020/3/5

Monitoring point 4; 3D analysis

Fipe diameter mm

Pipe thickness | 20.0000 | mm

Display data in |mm -

Fitted radius 0.00

[7] Show fitted surface

Feature

Max De... Area Width Length

53
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skowmve  Monitoring point 4; 3D analysis

Colored only for 4mm or deeper

2020/3/5 54
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SEIKOWAVE Monitoring point 5; runway

Sandbox ‘Workspace

PF 20160208 _00%

PF 20160209 00;

PF_201 60209 _D0E

2020/3/5 55



skowmve  Monitoring point 5; 3D analysis

grooves

' a5 Dent Analysis

Position (|

Strain |Bend = 152.07%; Membrane = 75 %

Anahysis strain with plethod? « Windyw size: 230

(dent depth) / (pipe diameter) =
Dent deformation threshold 00 2% (o

Pipe diameter mm

{ Pipe thickness 0.00 _-:_'mm
Display data in |:| Show fitted surface
Fitted radius 000

Feature hiax Depth  Area Width  Length
[ EERE 36168600 71200 50800

2020/3/5 56
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