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Abstract 
Rock ramp fishways aim to mimic the natural ramps and pools observed in watercourses which allow the migration of fish. The high hydraulic roughness of rock generates low velocities required for fish migration. The recent design of a large scale (1.5 km long) rock-ramp fishway passage in North Queensland, Australia, required velocities lower than 0.3 m/s to allow migration of weak swimmers. The fishway required an alternative construction material due the cost and community issues associated with importing rock to the remote project site. Articulated concrete blocks (ACB) were selected as an alternative lining material with similar high hydraulic roughness. ACB consists of pre-fabricated concrete blocks connected to a mesh fabric. Aside from the ACB’s ability to reduce velocities, it was adopted due to the reduced labour installation requirements and its ability to modify the surface roughness through manufacturing. However, the use of ACBs to mimic the well-developed principles observed in rock-ramp fishways are largely undocumented. The purpose of this study is to assess the hydraulic performance of ACB lining and its ability to achieve the fishway’s low velocity design criteria. Computational fluid dynamics (CFD) and physical modelling were completed to test the hydraulic performance of ACBs. A longitudinal section of the fishway was modelled using the CFD package FLOW-3D to assess the water level profile and confirm whether the ACBs generate sufficient roughness to reduce velocity and prevent hydraulic jumps from occurring within the fishway. Scaled physical models were subsequently tested to optimise the ACB arrangement by ensuring target velocities were observed between the ACBs. The analysis revealed the ACB lining successfully mimics the hydraulic principles of a rock-lined ramp fishway and achieves the stringent fishway hydraulic design criteria. A continuous band of low velocities was observed for a large range of flow conditions between the ACB along the entire fishway ramp, thereby providing acceptable hydraulic conditions for fish passage.  
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