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Figure 1 Schematic diagram of narrow section location
and upstream and downstream sections
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Figure 2 Model building data
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Figure 3 Terrain processing flow chart
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Figure 4 Conventional method calculation scheme

and result analysis
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Figure 5 Improved method calculation scheme and

result analysis
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Figure 6 Distribution map of sensitive points in the research area
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depth at various sensitive points
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Figure 9 Comparison between improved method and conventional method
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Figure 10 Schematic diagram of arrival time of flood
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improved methods and conventional methods
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The Impact of Narrow Sections in Reservoir Areas on the Evolution of

Dam Failure Floods and Its Mechanism

YANG Ziyue', LU Yang', WANG Jian"*, XIANG Kai', CAO Ziyang', WANG Shuai’

(1. School of Water Resources and Hydropower Engineering, Hohai University, Nanjing 210098, China; 2. Graduate College for Elite
Engineers, Hohai University, Nanjing 210098, China; 3. Liaoning Transmission and Transformation Engineering Co., Ltd. , Shen-

yang 110021, China)

Abstract: The complex topographic features of the reservoir area, especially the common narrow sections, have a
significant impact on the flood evolution process. To reveal the influence mechanism of narrow sections and other
natural special terrains on the evolution of dam failure floods, a study was conducted on terrain refinement and dam
failure calculation methods. Taking a reservoir project as an example, Civil 3D and HEC-RAS software were used
to refine the narrow sections of the upstream reservoir area and the downstream main channel in the DEM data. An
improved calculation method was proposed, defining the reservoir area as a two-dimensional flow region, compensa-
ting for the limitations of conventional methods in reflecting the real terrain of the upstream reservoir. It allowed for
a more accurate simulation of the impact of actual terrain on the evolution of dam failure floods. The calculation re-
sults showed that the flood arrival time was delayed by an average of 1 hour, and the maximum inundation depth of
dam failure flood peak was reduced by 49.52%. It was evident that narrow sections could play a significant role in
peak shifting and peak cutting, increasing the emergency evacuation time for downstream residents and effectively
reducing inundation risk. The promotion and application of the improved method could help optimize the design of

evacuation schemes and improve the economic and scientific basis for flood control decision-making.

Keywords: HEC-RAS; DEM refinement; narrow section; dam failure; peak shifting; peak shaving
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Study on the Bonding Properties of Nano-SiO, and Hybrid Fiber Reinforced ECRM

WANG Wenshuai' , ZHANG Peng', WEI Xiaoxue®, WU Jingjiang’, ZHANG Chengshi’

(1. School of Water Conservancy and Transportation, Zhengzhou University, Zhengzhou 450001, China; 2. Communications Construc-

tion Company of CSCEC 7th Division Co. , Ltd. , Zhengzhou 450003, China)

Abstract: To prepare high-performance epoxy resin cementitious repair materials (ECRM) for effectively address-
ing dam crack rehabilitation, the influence of the content of epoxy resin, nano-SiO,, and steel-PVA hybrid fiber on
the bonding properties of cementitious repair materials was analyzed by the interface flexural bonding strength test.
The strengthening mechanism of the bonding properties of cementitious repair materials was revealed by the scan-
ning electron microscope test. The results showed that the interface flexural bonding strength of cementitious repair
materials increased first, and then decreased with the increase of epoxy resin, steel fiber, and PVA fiber content.
When the content of epoxy resin was 9% ( mass fraction, the same below) , the volume content of PVA fiber was
0.9% (volume fraction, the same below), and the volume content of steel fiber was 1. 2%, the interface flexural
bonding strength of cementitious repair materials reached the maximum, which was an increase of 68. 2% compared
to the control group (without epoxy resin, nano-SiO,, PVA fibers, and steel fibers). As the content of nano-SiO,
increased from 0% to 2. 0%, the interface flexural bonding strength of cementitious repair materials gradually rosed
with an increase of 14. 7%. Compared to nano-SiO,, steel fiber, or PVA fiber, the addition of epoxy resin had a
more significant effect on the improvement of the bonding properties of cementitious repair materials. The micro-
scopic strengthening mechanism of cementitious repair materials could be concluded as follows, the addition of ep-
oxy resin and steel-PVA hybrid fiber could inhibit the formation and expansion of cracks in the matrix and improve
the integrity of the matrix. The addition of nano-SiO, could reduce the hole defects in the matrix and improve the
compactness of the matrix.

Keywords: nano-SiO,; hybrid fiber; epoxy resin; interface flexural bonding strength; strengthening mechanism





