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AFw3CIE, Quantification of uncertain influential parameters affecting structural performance evaluation of high strength
bolted friction joints (5 /1L N EEEEHE Gk F Ot i MEREFATIZ 35 1T 2 N E ER O E&Ak) | LEEL, TRV,
BESETHRINATND.

AN FEEE AT, BREOHMEY IR —RANCEH SN HMFBRNTH D2, TE, BRFED
Bl b, HPEAHICHEE T 7 ) v FRIELIT 2 & AHERE S CUIRE, AR S 4 R F T A
BT 2MEN L < EDLNTND. ZHETORFND, MFEEROBEOE I N TR MAICEEL 52
52 ENERICHEE SN, BREIPRREVGSIITTRVEEEZERE D ECREL TRV EoHE g
ASNTWA., VT 78—V a VEICE ARV N OEEBIC L ESE~DOBEIEDORENH 5 Z & N EH S
TS, TRDMIE, AL Ml EFTFESEOT RVREICESEFHMI S 223, A MiidfHF%oR
JU NS E OREE 4 E BAICHE T 5 FIEII N E TSN TE LT, T bITEFOmM M MR
FHIIC R IT DR MEERER & 2o TWD. ARIFFRIL, @A NEEEA T O Mt e RN 2 %2 5 2 2 EIK
FHRET S L L BT, A MR TS T OREE & W o T AN ER & R E RN 2 FIE A S
TLHZEEEMNE LT, BEfTET MK 2ME, BRI, (508, MEE 28A LB s s ok
HETSEHDOTHD.

% 1 % [ntroduction (F¥am) | T, AWFFEOE R, B LIZBHEDOHIIEIC SOV Tk~ ARHZEO HIYZRT &
LB, KRLOWERIZ DN TIRARTND.

%5 2 % [ Analytical Study on Effect of Uncertain Parameters in Structural Performance of Bolted Joints (#7178 /L I BE#
BB T OMHAHERRIC 5 2 5 A iEE EIR O BT BT 2 MATAIRRET) | TiE, @A MRS O AR Ml
DAFTIRIEA FET D BEMNTET LV E2HE L, T OMRIERRIC G 2 2 ERIZOW TRITRIICHRET L T 5.
A TIE, AV MO, TS OBERSRE, AL MIBAELERE LTRY LY, 2nb
DT RO IZE DM HFENC G 2 D2 EZTET L 2 L2k 0, FOMW IFHEIZRB VT, B0 M L Ok
FHAEmMORELZ EEMNICIET LI ENERETHL I 2R L TV 5.

%5 3 & [Establishment of Non-Destructive Bolt Axial Force Measurement (78 /L kil 77 O JERIEFHHITE O | T,
AN MTEAZSI T 280 % FEMEENICE &AM T 5 ik e LT, ByHE & FANBHY = —7 Ly NEH
WL DEFAEEREH L8 LB EREHINEEZRE L, ZOEAMEIC O W TERIRHREFT21ToTW5. HE
OFER, BEFIEEL, A4 NEHICE T 23T — X OMEIEFICER LIcFETHY, AV NROREELSZT
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% 4 % [Evaluation of Faying Surface Contact Condition (HkTHEEHEOIRRERHM) | TiX, MTEEEICBIT 582
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B H 22 EZBZ ONDMFHESEROBRE X 2R ERE D O IEMEEIICEHI T 2 FIEOMSLZ B L, iy
T USRS IS B SN - BIFE S 279 5B E R FEERE L TV 2.

% 5 % [Conclusions and Recommendations (f&am& OMES)] TIE, AMIREORwRE T L L BT, SH%OBEIC
DNTIRERTND.
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Steel structures maintenance is a topic that is gaining more and more significance in the field of civil engineering. The
structural performance of high strength bolted friction joints used in steel structures is expected to decrease due to various
effects during service, and it is necessary to accurately evaluate the structural performance of bolted joints. However, it is
difficult to evaluate the structural performance of bolts in existing joints due to uncertain influential parameters such as
variations in bolt axial forces, misalignment between washers and bolts in bolt holes and faying surface contact conditions.
The purpose of this study was to identify the parameters that influence the structural performance evaluation of high strength
bolted friction joints and to establish a non-destructive quantitative evaluation method for uncertain influential parameters
such as bolt axial forces and the condition of the faying surfaces of the joints. The ultrasonic measurement method was
conducted using a numerical analysis model, signal processing and machine learning.

Chapter 1, Introduction, describes the background to this study, relevant previous research, the purpose of this study and
the structure of this dissertation.

In Chapter 2, 'Analytical Study on the Effect of Uncertain Parameters in the Structural Performance of Bolted Joints', a
numerical analysis model is established to reproduce the bolt-tightening conditions of high strength bolted friction joints, and
the parameters affecting the structural performance of the joints are considered analytically.

In Chapter 3, 'Establishment of Non-Destructive Bolt Axial Force Measurement', a new ultrasonic measurement method
using machine learning and signal processing with parasitic discrete wavelet transform is proposed as a method to
non-destructively evaluate bolt axial forces. The applicability of the method is experimentally considered.

In Chapter 4, 'Evaluation of Faying Surface Contact Condition', a method for non-destructively obtaining information on
contact pressure distribution and coating thickness on faying surface is considered.

In Chapter 5, 'Conclusions and Recommendations', the conclusions of this study are presented and recommendations for
the future are described.
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