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Fig. 1 Residual thickness and flow surface of several surges of viscous debris flow in Jiangjiagou Gully, Aug 10, 2001
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Table 1

Variations of some elements of residual hyers before and after two surges of debris flow in Jiangjagou. Aug. 10, 2001
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Fig. 2 Variations of mark distributions in vertical and horizontal directions after the passing of viscous debris flow through the residual layer
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Fig. 3 Motions of residual layers at the passing of successive surge
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Relationship Between Depth and Residual Layer of Viscous Debris Flow

WU Ji-shan, ZHANG Jun, CHENG Zun-lan, YOU Yong, and DIAO Hui-fang
(Institute of Mountain Hazards and Environment, CAS & Ministry of Water Conservancy, Chengdu 610041 China)

Abstract: Residual layer is left by viscous debris flow adhering to the channel, bank, or the surface of deposition
fan, which plays an important role in changing flow depth, raising discharge, reducing resistance and silt and
deposit. However, it has escaped from researches for 20 years and left us some key problems, such as, whether
the flow depth contains the residual layer. Some authors point out that the subsequent flow is moving at high
speed on the surface of the layer, keeping it unmoved, and the flow depth does not contain the layer (observa-
tions are those in Jiangjia Gully, Yunnan); others argue that the subsequent flow takes the under-layer moving
forward together, and the depth actually contains the thickness of the layer (observations are those in Wudu,
Gansu). Thickness of residual layer is about 0. 20 ~0. 60m on average, resulting in error of the same magnitude
in depth calculation, which imposes direct influence on the calculation of velocity, discharge, and sediment
yield. Therefore it is urgent to answer that whether the flow depth contains the layer thickness.

Field observations of living debris flows in Jiangjia Gully, man-made debris flows in tiny tributary, and simula-
tion experiments have shown that only a thin base part is left while the main moves together with the subsequent
surges when they pass through on the precursory layer. The layer moves in three manners: creep, wave, or base
laminar flow through a extrusion-uplift-base slip process; turbulence through collision, scattering and splash; in-
trusion into the above flow through dilution and convection. The second manner, turbulence, is most frequent in
natural debris flows. In conclusion, flow depth does contain thickness of the residual layer, and observation data
should take these in account. Correspondingly, formulas for related calculations must re-confirmed by data after

correction.
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