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Experimental study on the falling jet impinging on
the plunge pool in the dropshaft

LIU Hong, LIU Jiachun"
(' School of Civil & Environmental Engineering and Geography Science, Ningbo University, Ningbo 315211, China )

Abstract: In the plunging drop shaft, the water flow usually carries a large amount of energy after falling a
certain distance. When it impinges the bottom of the dropshaft, it generates significant pressure pulsation, which
poses a risk to the structural safety of the dropshaft. In this paper, an experimental model of a plunging dropshaft
was constructed. The impact of the fall jet on the plunge pool at the bottom of the dropshaft was studied, and the
pressure pulsation and distribution as well as the effect of the drop height of the dropshaft and the depth of the
pool on the impact pressure were analyzed. The results show that the horizontal jet impacting the shaft wall is
divided into a downward annular flow along the dropshaft wall and a free-falling jet. When the falling water
flow is small, the high-pressure area at the bottom of the shaft is concentrated on the side near the downstream
pipe; as the flow gradually increases, the annular flow area continues to increase and the high-pressure area
gradually transitions from the downstream side to the upstream side. Increasing the water depth of the
downstream pipe can effectively reduce the average impact pressure at the bottom of the shaft and increasing the
depth of the water cushion can effectively reduce the impact pressure pulsation at the bottom of the shaft. When
the water flow reaches its terminal velocity in the shaft, continuing to increase the drop height of the shaft will
not generate more impact pressure.

Key words: dropshaft; impinge pressure; water cushion; drop height; terminal velocity
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