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Figure 1 Mechanics and simplified model of through

tied arch bridge
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Table 2 Analytical expressions for strain impact lines before and after damage to booms
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Table 3 The proximal and distal identification effect of 3—12 SILDC booms at different damage degrees
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Figure 3 Model assumed effect of booms damage

on identification
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Table 4 Effect of moving loading step on recognition accuracy
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Figure 4 Example damage and measurement point location
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Table 5 Calculation of damage conditions and measurement point arrangement
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Figure 5 Single boom damage strain influence line curvature diagram
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Spatio-temporal Heterogeneity and Driving Factors of AOD in the Yellow River Basin

LI Jian', QUAN Zhiwen’, ZHOU Shugui', MA Yurong””’

(1. School of Geo-Science & Technology, Zhengzhou University, Zhengzhou 450001, China; 2. School of Water Conservancy and
Transportation, Zhengzhou University, Zhengzhou 450001, China; 3. Library, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Studies on the long-term aerosol optical depth (AOD) based on the large-scale Yellow River basin was
limited, and most of them only focused on meteorological conditions. In this study, the MODIS aerosol optical
depth (AOD) products was collected, and then the temporal and spatial pattern of AOD and comprehensively quan-
tified the impact of geographical environment, natural weather and social economy on AOD in the Yellow River Ba-
sin were analyzed based on the geographically weighted regression (GWR). The results showed that the AOD ex-
hibited a downward trend in the Yellow River Basin. The AOD value decreased from 0. 38 in 2001 to 0. 22 in 2022.
Moreover, the distribution of AOD also showed obvious seasonal differences that AOD values in spring and summer
were higher than in autumn and winter. This wight be the result of a combination of factors such as temperature, at-
mospheric diffusion conditions, and vegetation cover. From the perspective of spatial distribution, the AOD in the
study area gradually increased from west to east. This trend was opposite to the distribution of DEM in the Yellow
River Basin, indicating a close correlation between terrain and aerosols. The analysis of influencing factors based
on GWR model showed that, for the entire Yellow River Basin, terrain and vegetation had the greatest impact on
AOD in the Yellow River Basin, followed by socio-economic factors and natural meteorology. Prominent cities in the
Yellow River Basin were also analyzed in the study, and the results showed that the inter-annual variation of AOD in
different cities in the study area was quite different. The AOD values of Xining, Yinchuan and Baotou in the upper
reaches of the Yellow River Basin showed a low level, with the highest value appearing in winter and the lowest val-
ue appearing in summer, while the AOD values of cities in the middle and lower reaches were the highest in summer
and the lowest in winter.

Keywords: MODIS; AOD; spatio-temporal pattern; influencing factors; the Yellow River Basin

(1 BE5 21 70)
Identification and Assessment of Damage to Arch Bridge Booms Based on Quasi-static

Strain Impact Lines

ZHENG Yuanxun'?, FAN Congcong'?, WANG Boli"?, WANG Changzhu’, GUO Pan'~’

(1. Yellow River Laboratory, Zhengzhou University, Zhengzhou 450001, China; 2. School of Water Conservancy and Transportation,
Zhengzhou University, Zhengzhou 450001, China; 3. CCCC Third Highway Engineering Co. , Ltd. , Beijing 100304, China)

Abstract: In order to solve the problem of accurate identification of arch bridge boom damage, in this study a sim-
plified mechanical model of an under-bearing tied arch bridge was established and the analytic formula of boom
strain influence line of under-bearing tied arch bridge was obtained by force method derivation. Based on that, the
damage identification method boom was proposed based on quasi-static strain influence line index of under-bearing
tied arch bridge. Then the applicability of the method for conventional boom number arch bridge was verified with
the help of finite element method. And the influence of test noise, damage location, damage degree, and damage
category on the damage assessment results was studied by using finite element model calculations. A scientific im-
plementation plan for vehicle loading was proposed. The results showed that within 10% test noise, the quasi-static
strain-influence line difference curvature method could accurately locate the local damage location of arch bridge
booms and quantitatively assess their damage degree. The method still had a good recognition effect when other
structures, such as tie beams, wind braces, and arch ribs, were damaged.

Keywords: bridge engineering; down-bearing tied arch bridge; strain-influenced line difference curvature; booms;

damage assessment



