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Tab.5 Equivalent static wind load in each working

condition
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Fig.18 Time history curve of the acceleration and displace-
ment of the highest residential floor of the building

under uniform and turbulent flow
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Tab.6 Response values of the highest residential
floor of the building under two flow field
I v 2 n ) A2

x ] v EaL| y i

mymELE I
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W2 0.043 00321 0.287 0.129

B 0.236 0.3270 1.730  0.701
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W2z 0.046 0.0603 0.376  0.130

DA B S W <3 B 7 M % 3 B T = D R €l = B
JE Y 7 22 AR AR R L i TR BT B9/ o AT TS 2=
— 40 4b /Y i O 5 RE F T AN P 19 B o WA L
T i U R UL ) K R AR T N AR, WU 2y AR
L2 NG A (TR R Y L [ S 1S o 5 B o R B Ol R
SR e e i AV AL A% W R A A R R /DN T i R R T
AN IT9 PN D= i A N D S v S R R B S
R RS R T 22 0N T i R T XA AR T
ZERCR, DA A7 A ) 7 i 3 (] 7 A2 AR AR Ak

1.0

— WSk

0.8 F | — WUk
< 0.6
N o4l
02

0 1 1 L
0 0.05 0.10 0.15
TSR / %
P19 ST 7 = — 40 &b 14y 3 Vit 548 B 1) T
Fig.19 Turbulence intensity profile at x = —40 in front of

the building

ol XU T B i O T T A SR e v A 2 in
JERR 7 22 R TSR . i U oK It 7 A S 1
TE 1 IR T A5 A 5 PR 14 1 A0F i 3, G P A 2 5 7



%5

FIRRFY AR AN TR U R e S RO IR XU A T 5 999

235 Ay 7 A DR T o R AL Ok XL ) R e i
AR AL ARSI . ¥ of Bk A ST A ) 17 o R
SE , TERE R[] B4 T R 7 8 /)S F d 3 T
B o E R A1) A2 A% W JBE TR, 2 R T A RS e i
Ay e e B — 2.
4.6.2 R3vh B Rk

50 5 i ok i d 5 A e A )2 XUE  )
R 20 Bros o AT LLAE 2 BRI A1 2
T R SR IS B R AN & SO VAP TR SNE W 1
[F], HZm 4 5 @ 5450 — B 3 IR AH I, 5 3
SERWG o BSOS HE SN B R e 0 B 5 5 B
th = S T 0 ) 2% % R e I R R TR R
Xof 57 B W) 7, AR5 1 i TR s A v I R R
P 750 B R A ot ) STRRAR /N, 1T DL g R, R 2%
3 B iR 78 ) 7 S T LA S B TR R X T
JEE MR R BF 1B R A S TR 4 R R e B iR

10" |
Jf% 10"}
10°
10°
107

0 02 04 06 08 10
£V
(a) NGy fm o BE

(a) Downwind acceleration

ol 0.11 T
. — IR
10
ﬁ 10° +
R10°}

0 02 04 06 08 10
£V
(b) BRI E

(b) Crosswind acceleration

w b | — HSPR
10'2 | 0.43

— R

0 02 04 06 08 10
£V
(©) MR A%

(c) Downwind displacement

0 oiz 014 06 08 10
£l V
(d) BRI A

(d) Crosswind displacement
120 457 5 im ok T A 5 s F A 2 R0 1 ) 244
Fig.20 Wind response power spectrum of the highest resi-
dential floor of the building under uniform and turbu-

lent flows
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for grounding conductors, which are difficult to simply detect and evaluate for traditional methods. Firstly, ac-
cording to the electrochemical corrosion model of metals, the grounding conductor parametric corrosion model is
established by importing the change of grounding conductor radius as corrosion parameter. Secondly, the corro-
sion model between an electromechanical impedance resonance frequency and corrosion parameter is established
with the analysis of system electromechanical impedance and conductor mechanical admittance. Then, the reso-
nance frequency and corrosion parameter signal of grounding conductors are obtained via finite element simula-
tion method, while the coefficient of the corrosion model is obtained by the least square method. The results
show that the electromechanical impedance detected by asymmetrical sensor layout can reflect variations of the
corrosion parameter more clearly than that by symmetrical sensor layout. Linear model by finite element simula-
tion and the least square method can predict the corrosion parameter. Moreover, the high consistency between
the datum predicted by the linear model and the experimental datum, indicates the linear model is very accurate

and can be used to detect the conductor corrosion in field applications.

Keywords grounding conductor; parametric corrosion model; electromechanical impedance; finite element

simulation

Study on the Characteristics of Fluid-Structure Interaction Wind Effects
in Super High-Rise Buildings Subject to Various Inflow Conditions

LU Chunling"**, WU Min', CHEN Xudong', WANG Qiang"**
(1. Guangxi Key Laboratory of Green Building Materials and Construction Industrialization ~ Guilin, 541004, China)
(2. College of Civil Engineering, Guilin University of Technology ~ Guilin, 541004, China)

(3. Guangxi Engineering Research Center of Intelligent Structural Material ~ Guilin, 541004, China)

Abstract To study the wind effect characteristics of super high-rise buildings in different incoming flows under
the fluid-structure interaction effect, a full-scale numerical wind tunnel simulation of Pingan Financial Building
in Shenzhen is carried out using the detached eddy simulation (DES) , established the aeroelastic model. A new
turbulent fluctuating flow field generation method named the discretizing and synthesizing random flow generator
(DSRFG) is used to simulate the turbulent flows of the atmospheric boundary layer and the uniform flows. The
wind pressure and wind-induced response results of the model are obtained. The calculated results are compared
with the corresponding data from wind tunnel tests and field measurements to verify the accuracy of the numeri-
cal simulation. The analysis shows that the wind pressure of the building under turbulent incoming flow obtained
from the DES is consistent with the distribution trend of wind tunnel test and field measurement results. The dis-
tribution of the mean wind pressure coefficient of the building under both conditions is similar, and the fluctuat-
ing wind pressure coefficient on the windward side under turbulent incoming flow is larger than that under uni-
form incoming flow. In addition, the cross-wind acceleration response is larger under turbulent incoming flow
than that under uniform incoming flow, and the acceleration response power spectrum shows three peaks and the
displacement response power spectrum shows two peaks under uniform incoming flow, while the turbulent in-
coming flow only shows a single peak. The acceleration response power spectrum shows three peaks and dis-
placement response power spectrum shows double peaks under uniform incoming flow with only single peak un-
der turbulent incoming flow. In the flow field, the wind velocity is more uniform in the uniform incoming flow
than in the turbulent incoming flow, the wake vortex is flatter and narrower, and the overall vorticity magnitude

1s smaller.
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wind-induced response

Wheelset Bearing Fault Detection Based on Multi-resolution Siamese Network

DENG Feiyue', BI Yan', LIU Yongqiang', SONG Chunxue’*, HAO Rujiang'
(1. School of Mechanical Engineering, Shijiazhuang Tiedao University  Shijiazhuang, 050043, China)
(2. CRRC Shijiazhuang Co., Ltd. Shijiazhuang, 050043, China)

Abstract In order to improve the fault detection performance of wheelset bearings under small sample image
conditions, a machine vision inspection method based on a novel multi-resolution siamese neural network
(MrSNN) is proposed for surface defect detection of wheelset bearings. First, the siamese neural network
(SNN) is used as the basic model framework. A multi-resolution convolution fusion block (MrCFB) containing
convolution kernels of different sizes and dilation factors is constructed to comprehensively extract the detailed
features and contour features from images. Then, a dual attention mechanism combining channel and spatial in-
formation is adopted to recalibrate the multi-resolution feature weights, further enhancing the image feature ex-
traction capability of the model. Finally, the algorithm is validated through the detection and analysis of four
types of wheelset bearings images: normal, scratched, pitted and spalled. Experimental results show that the
recognition rate for the three types of faulty images reaches 100%, the recognition rate for normal images is
95% , and the overall recognition accuracy is 98.75%. The recognition accuracy is superior to that of traditional

SNN and YOLO-V5 models.

Keywords rolling bearing; fault diagnosis; neural network; image detection; multi-resolution feature

Simultaneous Full-Field Strain and Temperature Testing on

Welded Structures of Engines

YAN Song'?, ZHANG Zhiwei'*
(1. National Key Laboratory of Aerospace Liquid Propulsion Xi'an, 710100, China)
(2. Xi'an Aerospace Propulsion Institute  Xi'an, 710100, China)

Abstract To investigate the fatigue strength of welded structures under high cyclic loads, a synchronized
coupled testing method combining digital image correlation (DIC) and infrared thermography (IR) is employed
to simultaneously acquire full-field strain and temperature data on the structural surface, explaining the evolution
of structural damage. First, tensile testing is performed on 45% steel specimens, and the patterns of variations in
surface temperature and strain during the tensile process are obtained. The temperature characteristics at various
stages of the damage process agree well with the material load-time curve, reflecting the different stages of dam-
age in 45% steel. Finally, ultra-low cycle fatigue testing is conducted on GH4061 welded structure used in en-
gines, capturing the entire process of crack initiation, propagation, and fracture under cyclic loading, with syn-
chronized full-field strain and temperature testing and analysis performed. The experimental results demonstrate

the feasibility and effectiveness of this method in monitoring fatigue damage in welded structures.

Keywords welded structures; superalloys; infrared thermography; digital image correlation (DIC) ; crack



