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R&D Objectives and Subjects

Objectives

: Understanding the scouring situation by ALB (Airborne Laser Bathymetry)
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visual inspection at high
water flow speed

the survey line position

Performing measurements and
visual inspection at bridges and
distance target positions

Scour survey by ALB

- Water depth can be
measured from aircraft
- Measure a wide range of

* To establish a monitoring methodology to quantitatively evaluate the scour of pier foundations under the water surface by
utilizing ALB (Airborne Laser Bathymetry) measurement

Conventional scour survey

- Dangerous to conduct

Measurement by utilizing

Green laser pulse
penetrates through water
and reflects off the
bottom

- Difficulties in grasping riverbed topography ina | | near-infrared laser pulse

the scouring under the short period of time land portion reflection on

water surface II - Grasping of arbitrary water surface Water surface
- It is possible to grasp cross section by 3D

only the cross section of measurement Water depth is

calculated from the
round trip time
difference between
green laser and near
infrared laser pulses

R&D Contents (2014 — 2015)

[ 1. ALB survey, bathymetry |
1 |
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* Comparison and analys1§ w1th copventlonal mqthod (shallow survey), eV_aluatlon of ability 5 ALB data 3. Bathymetry
to understand the scouring situation — Ensuring the same accuracy as in the past and accuracy survey accuracy
implementing safe and efficient measurement of wide riverbed topography. verification verification

I ]

* Development of efficient and effective scouring monitoring methodology using ALB v .
Effective scouring monitoring by efficiently understanding the amount of surface river bed 4. Data comparison and analysis |
variation in 3D shape of scouring, which was difficult previously.

[ 5. Monitoring methodology |
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Current Accomplishments (

1. 3D wide range measurement

3D data of riverbed topography acquisition by ALB
(aerial laser sounder) measurement.
Simultaneous data acquisition with aerial photos.

Gradation map Aerial photo
3D data displaying Orthorectified images
altitude by color from continuous
variation

photography

* Wide range
= Short time
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- Realization for the 3D measurement of riverbed
topography.

- No need for persons to conduct surveys (safety).

- Local equipment installation is unnecessary
(efficient)

- It is possible to grasp the cross-sectional shape at

- Contributing to predict scouring risk sites.

2. Cross section creation of
arbitrary position

Creation of sectional view of an arbitrary position
by acquiring the riverbed topography previously

grasped at 200 m intervals etc. as three-dimensional
data.

3D data of rlverbed to pOgra -‘

Cross-sectional view of
arbitrary position
|
“ " Cross section can be created at arbitrary

12 position, not limited to conventional 200 m
10 interval, etc.
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an arbitrary position with a single measurement.
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Cross-ministerial Strategic

3. To grasp scouring situation
of the piers

Obtaining 3D data of riverbed topography at pier
locations.

Comparison of cross section of the piers surroundings
with bathymetry survey and accuracy verification.

Innovation Promotion Program

The outline part is
?éISSIH (Illata b 6 )
eeper than about 6 m
MI;asured in good
water quality condition
e/ <transparency 100 cm or
1 more>

3D data of piers position

ongitudinal section of bridge pier

Setting of

2 position (P5)
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2.0
Confirmation of
same accuracy
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- Accuracy confirmation equivalent to bathymetry survey.

- In present verification, it was possible to measure up to

about 6 m in depth (dependent on water quality), the
scouring depth error was about 10 cm.

- Study of effective countermeasures from the scouring

situation.

“Visualization" of scouring
situation by superimposing
grasped scouring (3D data) and
general drawing of the bridge.

Utilization

- Efficient measurement of a wide range of riverbed
topography and understanding the scour of the
pier with high accuracy.

- Contribution towards efficient and effective
facility management.
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4. Calculation of variation amount for

two periods

Visualization of differences in river bed variation
by calculating elevation difference of two periods
of data.

Understanding of the scouring by the amount of
riverbed variation around the piers.

Judging the degree of damage
evaluation based on the grasped
scoured condition and bridge
periodical inspection procedure.

2014-2015

Evaluation logic for degree of damage

e
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Elevation Difference Map of two periods
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It can be seen that the
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o remarkable around P 7
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Sectional view

Past survey
results

(1) Is the foundation
exposed?

ALB result

(3) What is the

(2) Is scouring not
root length after

progressing?

scouring?

Evaluation of damage degree of
scouring based on (1), (2), and (3).

V

- Selectable piers with prominent scour progression
(scouring progresses around P7 in the above figure).

- Study the timing of countermeasures from the
progress of scouring.

V

- Determining the necessity of
detailed investigation and
emergency measures by judging
the degree of damage.

- Utilization for judging the
countermeasure classification.

Ve 2C1 T Cross-ministerial Strategic
“J LA Innovation Promotion Program

1. Wide range 3D
measurement

e

2. Creation of cross-

section at arbitrary
position

3. Grasping scouring

situation of the piers

4. Calculation of variation
amount for two periods

”““-w—.//-- .

5. Determining degree of
damage evaluation

Decision by bridge manager
for countermeasure
classification

°AMge
management by utilization
for scouring monitoring
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Innovation Promotion Program

Numerical target

Wishing to investigate bottom
topography. NIR laser

Wishing to understand the G 1
scouring situation. reen laser

Cost reduction by 10% in comparison with
conventional scouring survey.

Users

~

®

River manager, bridge manager, harbor / beach manager, etc.

How to use/places of use

Scope of coverage from aerial measurement by installing

laser and digital camera equipment on the aircraft. ALB measurement Equipment with ALB

Sales method

Provision of services such as

%mpAeeréentation ofpr(zp;os?ll aclztivities Service ordering by manager for ALB measurement
tgrr fer rlrllseélrssu FEmEnt tecinoiogy surveying, scouring investigation. technology and analysis and
S8 _ evaluation of measurement
Services to Offer results, and profit creation.

Acquiring 3D topography data for monitoring scour situation around the piers.

b
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Acquisition of high-definition 3D topography data  Creation of cross-section at arbitrétry position Monitoring scouring situation
Efficient comprehension of wide riverbed topography by aircraft

— Utilization of scouring monitoring for the improvement of river management

and bridge management 4 Infrastructure Maintenance, Renovation, and Management



