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Abstract; To study the influencing factors of the stability of the slope surface of the river channel, on the
basis of the traditional interlocking blocks, the double plan-ting holes and the eaves structure are pro-
posed to be added to enhance the ecological function of the block slope protection. Taking the riverbank
protection project of the Suhe River in Juxian County as an example, the stability of the slope surface
composed of the interlocking concrete blocks under different protection conditions is analyzed. The accu-
mulation morphology of sand particles in the planting holes is simulated by PFC software. The results
show that when the opening rate of the new type of blocks is set at 16% and the single hole size of the
planting holes is 140 mmXx96 mm, the design width for the eave structure is 3. 6 to 4. 7 cm, which can
effectively reduce soil and water erosion in the planting holes. Under the condition that the material
strength of the blocks is sufficient, the optimized design significantly enhances the wave-breaking and
wave-reducing capacity of the slope surface composed of the blocks with the eave structure. The three-
dimensional solid modeling analysis is carried out using ABAQUS software. The stress cloud diagrams

and displacement cloud diagrams of the blocks under the wave counter-pressure in different protec-
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tion conditions are compared and analyzed, showing that by choosing crushed stone as the slope pad

layer and laying the block flanges horizontally, the overall stability of the slope surface layer can be

enhanced. Combined with the eave design, a stable and ecological slope protection effect can be

achieved.

Key words: slope protection; slain concrete block ; numerical simulation; Shu River Basin
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Tab.1 Main physical and mechanical parameters of soil

IR B ZEMsy ) . )
oy +E WAEE, TEE/ RaEtiR,  BIERIY
=T K (geem™) (g-oem™) RS, WIEEESf, TR, NEEM/ MPa (em-s)

kPa (°) kPa (°)
@-1 g+ 1.92 1.55 30. 09 14 35.24 20.5 8 7.7x107°
) rhRb 1.72 1.62 0. 00 27 0. 00 26.6 12 6.9x107°
®  EREHE 2.01 1.93 0.00 32 — — 16 5.0x10™!
©® 40Tk 2.08 1. 80 0.00 35 — — 20 3.8x107"




56 o TR R cE M (A R ORE ¥ )

2026 4%

(b) B3PI 2 S s
K1 R EFE ) S BRI AR

Fig. 1 Block instability due to wave uplift forces
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Fig. 2 Schematic diagram of block optimization
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Fig. 6 Manifestation of wave counter-pressure in the model
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