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Influence of Roughness on Hydraulic Characteristics of
Long Steep Slope Diversion Tunnel

DONG Baoshun' , REN Kunjie’, DAI Juan®, ZHOU Yuan', WANG Zhenggang' , LI Xuehai®, TAO Ran'
(1. East China Survey and Design Institute Co. ,Lid. , Hangzhou, Zhejiang 311122, China;
2. Changjiang River Scientific Research Institute, Wuhan, Hubei 430010, China;
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Abstract: In order to explore the influence of roughness on the hydraulic characteristics of diversion tunnels with long
steep slopes, and based on the diversion tunnel project with double-bend long steep slope, the influence on the hydrau-
lic characteristics of this tunnel for different wall roughness(n =0.012 ~0.016) is studied by using three-dimension
mathematical models. The results show that the discharge interval of mixed free-surface and pressurized flow increases
with the decrease of roughness; the variation range of upstream relative acting head H/a corresponding to the lower
limit of the mixed flow and free-surface flow is small, which is basically a certain value of 1. 61 ; but the variation range
corresponding to the conversion limit of the mixed flow and pressure flow is large, which is 2.00 ~2.42; the roughness
has a relatively small influence on the discharge capacity under free-surface flow or mixed flow conditions, but a
significant influence on the discharge capacity under pressurized flow conditions; the attenuation amplitude of the
piezometric head along the tunnel under free-surface flow exhibits only minor changes with the decrease of roughness,
whereas under pressurized flow, the attenuation amplitude of the piezometric head is substantially reduced.

Keywords: roughness; long steep slope diversion tunnel; upstream relative acting head; bright and full alter-

nating flow interval; pressure characteristics
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