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Development and On Site Application of I nspection System
Utilizing Non-prism Total Station Incor porating Crack Width Ruler

2 3 4 5

Minoru Maeda, Kazuhide Nakaniwa, Toru Ishizawa, Y ukinori Koyama and Toshihiro Asakura

Abstract: This study presents a high speed and precise inspection system that allows remote measurement of cracks using
anon-prism total station incorporating a crack width ruler. Its applicability is shown with long and large bridges in Aomori
Prefecture which leads Japan in bridge asset management.

Through this study, not only have such technical issues as the hazard and time limitations in constructing temporary
footholds been provided fundamental resolutions but also timely production of crack measurements, coordinate
conversions and transformation into CAD drawings have become possible, to create a unique crack measurement and 3D
database management system.

CAD

Keywords Crack width ruler, Non-prism total station, Crack width, Remote, Coordinate conversion, D CAD

1

3
( )
( 103-0007 2-31-1 Tel :03-5643-5301, E-mail : m-maeda@hqt.nttinf.co.jp)
( 562-0035 2-1-5 Td :072-749-1919, E-mail : nakaniwa@kankou.co.jp)

- 167 -



#’jﬁ’ i 1
ST e
WJﬁu_ﬁ'—. q-h! _-.-;Iiﬁ.'r
£y AL A

= A
g i |

0.1mm

- 168 -

0.3mm

30

12

39



350

CAD 3

AVAVAN

A
>

AANANAN

- 169 -



100

10m 20m 30m 40m 50m

0.1mm 0.2mm 0.3mm 0.4mm 0.5mm

6 3 , 9:00 17:30

+0.05mm 100%

20m
0.1mm,0.2mm,0.3mm,0.4mm,0.5mm

0.1mm
100
50

0 L
-0.05 0.1mm 0.05
(mm)
:0.11mm, :0.02mm
20m, 0.1mm

0.2mm
100
50

. =

-0.05 0.2mm 0.05

(mm)

:0.19mm, :0.02mm
20m, 0.2mm

-170 -

100

50

100

50

100

50

0.3mm

-

-0.05 0.3mm 0.05
(mm)
:0.29mm, :0.02mm
20m, 0.3mm
0.4mm
-0.05 0.4mm 0.05
(mm)
:0.39mm, :0.02mm
20m, 0.4mm
0.5mm
-0.05 0.5mm 0.05
(mm)
:0.50mm, :0.01mm
20m, 0.5mm



(m) (mm) 0.3mm
(mm)
10 0.1 0.05 0.3mm
20 0.2 39m 0.2mm
30 0.3 26m
40 0.4
50
)
0.05mm 100%
10m 0.1mm
20m  0.2mm
30m 0.3mm
40m  0.4mm
50m 0.4mm a
0.05mm 100%
, 30
5m
90
30
0.1mm 12m
0.2mm 27m
0.3mm 39m
20m
20m
0.2mm
(mm)
0.3 e
. e
* 7
0.2 — N
. {1
0.1 |
¢ e
* 7
® , , . , e
0 10 20 30 40 (m)
30 80
- 0.3mm

171 -

80



)
0.1mm,0.2mm
30 80 10
)
20m
0.1mm,0.2mm 30 ,60 ,80
10m 20m
0.1Imm  0.2mm
30 80
@,
+ 0.05mm 100%
0.1mm
100
50
O L ﬂ> L
-0.05 0.1mm 0.05
(mm)
:0.12mm, :0.03mm
0.1mm, 30
0.1mm
100
50
O L L
-0.05 0.1mm 0.05
(mm)
:0.11mm, :0.02mm
0.1mm, 60

100

50

100

50

100

50

-172 -

0.1mm

-0.05 0.1mm 0.05
(mm)
:0.13mm, :0.03mm
0.1mm, 80
0.2mm
-0.05 0.2mm 0.05
(mm)
:0.22mm, :0.02mm
0.2mm, 30
0.2mm
-0.05 0.2mm 0.05
(mm)
:0.19mm, :0.02mm
0.2mm, 60




0.2mm

100
50
0 L L
-0.05 0.2mm 0.05
(mm)
:0.19mm, :0.03mm
0.2mm, 80 )
0.1mm
(m (mm) (mm)
10 -0.02 0.02 0.02
20 -0.02 0.03 0.03
0.2mm
(m (mm) (mm)
10 -0.04 0.04
20 -0.04 0.04
0.Imm 0.2mm
582m 4 1986

-173 -



D

2)
115 2000 10
3)
2004 8
4)
C )

2005

pp.102-104 2007 1

7

2005 6

(2007.5.18

)

-174 -



