Structure diagnosis device

Identifying internal status of port structures quickly without destruction

Q Niigata Research and Engineering Office for
( Port and Airport, Hokuriku Regional Development Bureau,
<= MLIT (Ministry of Land, Infrastructure and Transport);



Our structure diagnosis device is the best monitoring tool of port structures

that realizes non-destruction, low-cost and high efficiency

Appearace and 7

The structure diagnosis device is composed by the tractor engine unit and the antenna
unit. Generator and PC for the data analysis are mounted on the tractor engine unit
while the antenna unit is composed by a transmission antenna and receiving antennas.

Recently, the development of new investigation method was highly requested
for maintenance of port structures to carry out regular check work simply and
more effectively.

development operation principle
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2. Conventional investigation method
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The acquired data is promptly analyzed with the special software. Storage of

__I/\/ Pulse wave . Diagnostic acquired data is also possible in text file and others for future utilization of
(Used for road exploratlon) . method secular change analysis

Exploration depth: Approx. 1.5m

Vibrational
amplitude

0 100 200 300 400 nsec

1.Acquiring of data . DD ERFERLA— BT

WEGE  |mewE [7——%s [row R
MEB | Ta1¢00s £38%8 EABhS 28 | wxan |
TO T]- T2 T3 T4 T7AL2 | BT | h5-40-201 dsk 2SR | h15-40-2 s spc i j
i ' ' i . Continuous wave =T &;m - i:—:l
: ; \ /\ /] H {\ M fi“mlm”lmhég (Vary in the range between 1MHz and 40MHz) puwn oo LR ; 4'5;5 |
: ’ s : 1=%2 Exploration depth: Approx. 5~7m B e v P 2 i v ||
0 100 200 300 400 500 nsec e .. i I?——ﬂ‘ /
/ rvs | X e : | “ ol
The transmission energy increases by broadening of the area of the sending wave.@ = ‘ ',ﬁ&,
Improving S/N ratio (ration of signal strength and noise) by superimposing and stacking o,

Superimposing: This is the technique to superimpose the reflection waves obtained by two receiving antennas after measuring the waves, —
Stacking:  This is the technique to stack several different reflection waves.

Automatic diagnosis result report (Page 1)




3.The result of automatic diagnosis can T T e, ,,_
be output in a few seconds and the WER | O |BRLOWRRE o2 WEREORM 2 || |
i i i BUSA—2 | 27 OMLITEO FHIREE: 235 TRVEDMIE: 876 HEREH
details are displayed in the page 1 and R T =3
2 (Detailed data of each item) = SMEROEE: E P OREEIE: 389N ~ 9 T3MH: B !
-3 ’W?; (2:)'" ;z/\'y‘m HFERE 26 m ] {
g Eos] foweem =
. . . . {t 08 |
4.Description of diagnosis result #RE W’\ & o - |1
. . . . p30t 4 o o j
A-Thick cavity (water and or air void) T
. . . . 1z W 8% fd) (nsec) 8 B #(MHz) ForA i
B-Thin cavity (water and or air void) WES | O BRI LOWERE 33 WEREOEM: 2 jr o
o . WS A-S | 2O L0 PHIRE(E: 266 ZRYEDRE: 933 B =
C-Air gap trapped or crack running = e s | Py
inside concrete i BMEKOEE: A E—2 g1 5.06MHz ~ 6.23MHz | Joiss=s10 §
.. . B **f;lgl 2an 2SR ACGFIEE 58 m [ o Lok t;"
D-No existing void i SN E oo | weox ff Fre—
Above 4 types status are diagnosed by Ty el ;
y 8 024 |
the SyStem' 0 50 100 ﬂ\so 200 " y |
15 895 R nacc) ° amboas || S
HES O |EEa st omeRe: 340 FREEOBH: 2 | -
BWASA—S | 20 LT FTHIREME: 250 ERHEDRM: 930
s g — 7 fl: 2567 E—ORER: 506MHz
PERRBE | wapomn: E = DRI 389MHz ~ 934MH: :
B KFIEM 58 J2AobL AGFIER 88 m ~ [
Automatic diagnosis result report (Page 2)

 Flow to start repair work

1. Primary research

The presence of cavities shall be
checked for all the structures using
structure diagnosis device. If existence
of cavities is detected, then rough thick-
ness of them shall be investigated.

Structure diagnosis device can be
fully utilized at the phase of

primary research, for screening of
safety caisson and for extract
dangerous caisson

2. Secondary research 3. Repair work

Depth measurement and camera shoot check shall Repairing section, method, and repair-
be carried out after hole drilling operation to ing order shall be carefully studied and
obtain detailed data of the conditions. repairing work shall be then started.
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