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History of long-life buildings
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F|NDIEYIREF{ELAN\DEWHEA | To long-life buildings
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|NDEY)REFH{LAN\DEWEH | To long-life buildings
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T RN E#E UL+ | Difficulties for Safety
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Requirements for Seismic Performance
Investigation of Building Structures




M=sZHh | Investigation of Seismic Performance

,,,,,,, =Ei | g (RC) EREMIOTHESITEE
s (1977, 19902, 20012k, 201728%)

il - 201 74F4ET
e e RN rﬂzqﬁ}'é‘*;%J , r:%HﬂEE{{I'%*IJ O)Ezlz'ffﬂjjlj_iﬁﬁgb

E]{EJE (’\’5 6B ) RCL(L_E
SN - ZEEHD - BRE— ROEEN/NSVEE

(5]

v 1BEY)ORICER T ERME U TRER (FPARIER)
v THEMEENEUYE (RE) THRE

v BIRSIECIOU 1R~ 3REZMFEZHE




ISmi ance
Mi=sZ2W | Investigation of Seismic Perform
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M=sZHh | Investigation of Seismic Performance
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Mi=sZlf | Investigation of Seismic Performance

v AZIREEAE | Building shape

Beam width = 350mm

B EHEAZRIER | It's a hard work-




M=sZHh | Investigation of Seismic Performance

v AZIREEAE | Building shape

W) SEAZMEE | It's a hard work:-




Mi=sZlf | Investigation of Seismic Performance

v AZIREEAE | Building shape

W) GEAZ/MER | It's a hard work-
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Sketch of crack pattern Measurement of crack width
by crack scale

B EEAZEE | It's a hard work:-
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If the building has complicated structure,
what should we do?
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Airship Hangar in Augusta, ltaly
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DX for Investigation of Building Structures
Evaluation of Shape




3DXFvFH(CKDETAI | 3D Scan for Structures

FARO%t (https://www.faro.com/ja-JP/Products/Hardware/Focus-Laser-Scanners/)
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3DAF v FHICKDETAI | 3D Scan for Structures
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3DAF v FH(CLBEHAI | 3D Scan for Structures
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3DAF v FHICKDETAI | 3D Scan for Structures
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3DXFvFH(CHKDEHAI | 3D Scan for Structures
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It is useful for modelling the structure
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SfMIC &L B518I | SFM for constructing 3D model

Structure from Motion (SfM)
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SfM(C LBt | SfM for constructing 3D model

( Structure from Motion (SfM)
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DX for Investigation of Building Structures
Evaluation of Damage




H | Crack detect by thermography
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H—FE2 5T« 518l with UAV | thermography w/z UAV
FOMGEBEERBLARO—VICEANBREOIAMNIFENR © BLXEE

OFEMRICLIFAEICETOIBBRERFICLIZHBERRFLYDSINICINIL, TEREELEA
THRIMREEZEHLEFO—VICRANERER RERASAFTIRIRS NS A BENHLHE

BEIh TS,
ETILEY REBA
ORI BB ER A ILERYDRCE 11 BEEE OTLEE:
XAy & AT 191,299 (A EEImbpHT=Y)
OXR LA HIMVEETH: #33,000m KEEHILBRELY DT
:a,mllm, 100 Hmu_‘.ma,m A 1.31;

OFIMREBELREL-FO—VICX D0 B2RE:
- ] WEATE 7132@ S EImbHT=Y)
XBEFEICILRBEIVOFHE

— 732M.71,299M =056 HIJEE #4432

E1) FA—2ORTICSHNDAHEEFE,  EIZFRE
LTITSHRMREEZO A GBS LRELETE

TS0, 7502, T8M2, 1502, 1503, TS0Q. 1502 P0{ 5. 300

F2) HIREIIBABRERSEMTBEEE21ESE
48,449-454 201556 A |1t &2, BEMERIZH
WTHE

3,350 2, 7502, 7502

td bd ] ]

B ZHEAORELYERELCEYIER Hif AAREBEPSHNREEEIBE8S 449-454 2015565 10




(FK) UAVOTHSZAET I | UAV Market Growth Forecast
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(FRX) UAVZ AL VZEEE | Damage Investigation by UAV
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(FRX) UAVZ AL VZEEE | Damage Investigation by UAV
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L\/ZIEE | Damage Investigation by UAV
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(FRX) UAVZ AL VZEEE | Damage Investigation by UAV
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{5 13R] with UAV | Digital image measurement w/z UAV
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{5 13R] with UAV | Digital image measurement w/z UAV

Photo from the ground _
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B8 13RI with UAV | Digital image measurement w/z UAV

(a) Comparison of Cost (b) Comparison of Time
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Using UAV reduces the cost & time for on-site works,
but increases the cost & time for analytical works.

(BRI report, 2018)




N ASDOPTEIMEE | Required Performance of UAV camera
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N ASDOPTEIMEE | Required Performance of UAV camera

100M pixel camera
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It implies that using the 100M pixel camera from

5m away Is required to detect the

crack damage. But it seems to be too expensive to employ this technique...

(BHEDL, ICIERHR, 2019)




A.L.B{5E1AI | Digital image-based measurement
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N | Using Semantic Segmentation
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A.I.ﬂfi(:iﬁ bt]:ﬁ%?/ix'ﬂiﬁ ‘ Shooting environment for A.l. processing
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It's too old

A

15 (#RE#2 8, 2007)

Required Shooting Environment (RTRI, 2007)

e Nowadays, 5M pixel is too poor.
02mmRFED VDU EINEXNRET D

It depends on the assumption of

readable limit as 0.5pixel crack.
It is not realistic in on-site survey.

Less than 10m with x3 zoom lens.
Lens aberration is not negligible.
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UAV can stay in front of detection area.

We need to discuss the required shooting environment for damage
detection with recent optical device and A.l. processing .

More than 100Ix with no flash light




A.l %EE(:ELE bt*ﬂ%%ﬁ%i% ‘ Shooting environment for A.l. processing
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(Takahashi et.al, 2020)




A.I.ﬂfi(:i% L7c ]:HETLE'/L'ﬂiE ‘ Shooting environment for A.l. processing

EI S Parameters

CameraResolution  12M pixel, 20M pixel, 50.6 M pixel

Focal length f=24mm(wide-angle lens), f=50mm(standard lens), f=200mmy(telephoto lens)

Shooting distance 0.5m, 1m, 1.5m, 2m, 2.5m

llluminance [Ix] 75, 100, 200, 300, 500, 750, 1000, 1500

(Takahashi et.al, 2020)




A.l mfi(:iﬁ bt*ﬂafzggi%i% ‘ Shooting environment for A.l. processing
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(Takahashi et.al, 2020)
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A.I.ﬂfﬁ(:iﬁ L/ETHEfLE'/L'ﬂiE ‘ Shooting environment for A.l. processing
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(Takahashi, 2024)




A.I.mfi(:iﬁ L/jTZTHEiE'/i}ﬂiE ‘ Shooting environment for A.l. processing
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(Chida, Takahashi et.al, 2023)
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How DX iIs used to extend the life of buildings




EESDEF CHITBDX{EDFESE | DX in Construction field
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DXA{E(IC KD | DXin Construction field
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Informing building owners about

upcoming renovations
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according to its economical assessment~
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