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ABSTRACT
Tiled exterior walls are widely used as a building finish.  While periodic inspections
to detect debonded tiles are required to prevent accidents caused by tiles detachment due to
aging, building managers face a significant burden in terms of inspection costs and
coordinating with tenants.
The “Wall Survey System®”
devices.

is an exterior wall inspection technology using unique
Wall survey robot is suspended from the roof to scan the exterior wall surface.
Wall survey rod can be extended to access exterior walls up to 7.5 meters above ground level.
Both devices are equipped with a mechanism that uses a freely rotating striking unit to
strike the wall surface continuously and efficiently.

This report presents a case study evaluating the accuracy of detecting debonded tiles in
existing buildings by comparing the proposed method with conventional manual tapping.

In July 2025, the “Wall Survey System®” was certified by the Japan Association for
Architectural Disaster Prevention's technical certification system as having the same level
of accuracy as conventional manual tapping, making it eligible for use in mandatory periodic

inspections (inspections under Article 12 of the Building Standards Act).

Keywords : Tiled exterior walls, Exterior wall inspection, Robots, Tapping method,
Building Standards Act, Labor-saving measures
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Wall Survey Robot

Wall Survey Rod

Fig.3 Devices of Wall Survey System®
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Table 1 Test Wall Information
(HEETmDIER)

Floors Two stories above ground
Test Wall The entire west wall
Test Area Width: 8.5 m, Height: 8.4 m
(Area: 71.4m? About 14,500 tiles)
Tile Type Width: 100mm, Height: 50mm
(Staggered Joint)
Repair History No Repairs
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Fig.5 Appearance of the test wall
(R REEmDIER)
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Table 2 Aggregated results for individual tiles
BAIBELDHEDEFER

(Comparison between manual tapping and robot tapping)

Evaluation category Count (%)
Evaluated as sound by both methods 11,386.5 (83.1)
b  Evaluated as debonded by both methods 7930 (5.8)
Only the robot judged it debonded
c i 1,3180 (9.6)
(false positive)
Onl al tapping judged it
p nly manual tapping ]-U ged i 1975 (L4)
debonded (false negative)

(Comparison between manual tapping and rod tapping)

Evaluation category Count (%)
Evaluated as sound by both methods 6,554.5 (91.8)
b  Evaluated as debonded by both methods 360.5 (5.0)
Only the rod judged it debonded
c . 2225 (31
(false positive)
Only manual tapping judged it
a o paing Jucg 25 (0.0)

debonded (false negative)
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Table 3 Detection of large areas of
debonded tiles
BAIDLESENTNSMEED

BRHER
Detection Type Robot Rod
Missed all the tiles 0 0
Detected less than 50% tiles 1 0
Detected 50% or more of the tiles 19
Detected all the tiles 12 10
Total 32 12
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(1) Document Review and Interviews

-Review of drawings and confirmation of site conditions
-Examination for roof access and safety measures

v

(2) Preliminary Survey

=Verification of applicability and scope of inspection

v

(3) Preparation of Survey and Inspection Plan

= A plan for which equipment to use to inspect each area
*Planning survey and inspection procedures

v

(4) Conducting Inspections

=Conduct inspection under the general project manager

v

(5) Organizing the Inspection Results

-Detailed analysis of inspection result using video footage

v

(6) Integration of the Report

-Finally, the project manager reviews the results and
compiles a report.

Fig.8 Survey and Inspection Workflow
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* Requires advanced
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* Supervise planning and safety
“/3F  Responsible for the final report

s M“II‘

Fig.9 Roles and Responsibilities in Inspection
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