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Schematic diagram of geographical location of Ningxia-Inner Mongolia reach in the Upper Yellow River
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Fig.4 Relationship between pore water pressure and time
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Fig.5 Relationship between pore water pressure and time at the feature point A (coarse desert sands mixed )
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Fig.7 Pore water pressure variation characteristics during the whole experimental initiation processes
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Pore water pressure variation characteristics during the
initiation processes of the accumulation body
of the gully desert mud flows

Wang Zhijun®, He Yaoling®, Zhou Zhaoshu®
(a.College of Energy and Power Engineering / b.Baiyin New Materials Research Institute, Lanzhou University of Technol-
ogy, Lanzhou 730050, China)

Abstract: Taking one of the typical acolian-fluvial interaction dominated watersheds in the Ningxia-Inner Mon-
golia reach of the Upper Yellow River as the study area, while focusing on the gully desert mud flows character-
ized as a extreme pattern that the accumulation body blocks the channel, straight channel generalized model tests
were carried out on the pore water pressure variation characteristics and the initiation processes of the accumula-
tion body under the upstream runoff infiltration condition. Meanwhile, the fluid-solid coupling model based on
the effective stress principle was adopted to simulate the catastrophic micro-mechanism from the perspective of
the primary initiation stage of the mud flow disasters. The results indicated that the relationship between pore wa-
ter pressure and time is a power function with an exponent of 0.5. Under the effects of fluid-solid coupling, the
accumulation body experienced a complex nonlinear process of stress field — volume strain — porosity — pore
water pressure — seepage field — plastic strain — yield failure. Our results can also provide a new method and
approach for early warning and prevention of the gully desert mud flow disasters in terms of pore water pressure
monitoring.

Key words: gully desert mud flow; aeolian-fluvial interaction; fluid-solid coupling; pore water pressure; initia-

tion process



