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Fig. 1 Xuzhou paleochannel distribution map
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Fig. 3 Diagram of buried depth of mealy sand and silty soil floor of the Holocene paleochannel
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Fig. 5 Schematic diagram of karst collapse mechanism in the area of sandy soil with monolayer structure
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Fig. 6 Schematic diagram of karst collapse mechanism in the area of sandy soil-old clay with double structure
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Table 1 Main physical and mechanical indexes for the paleochannel alluvium (average values)

BB DR S e
HOJERTAY AR R UL WPHERC ORARE RED RSN bR
wi% e Ir ai_y c/Kpa Es/MPa N/
[ kil 30.5 0.82 0.81 0.47 4.37 8
EHEQ, i 27.2 0.81 0.80 0.42 12 3.73 9
LA CHET) 342 0.98 0.97 0.61 16.3 0.80 3
TG L BQ) i+ (EE L) 243 0.69 0.31 0.39 49 1.41 15
ERARBQ  AtETACERT) 272 0.69 0.31 0.18 59 1.77
EPRTBQ gtk talCEFL) 239 0.80 027 0.14 57 212

T EKARRAE M T 8K o FERE A 2 LG ALBR HEFRAE A b FLBR AR [ OB AR R 22 L SR BRAE L AR, FOR KR Sk R G R
TKAAART R MR T R ARAE LR R I N Wy B s TR i ALY RAE 2 =l 2 73 5 107 72 6 LA oK 2R ) FRAEA BTN B AR &R 4 43 =2

] BIRE B 5| 05 A DL BORAE A4 00 SR B MORBAE T 4R A7 o

Note: Water ratio represents the weight percentage of water contained in a soil mass; porosity ratio represents the ratio of pore volume to solid particle volume in

soil mass; liquidity index represents the hard and soft state of soil, which indicating the relative relationship between natural and boundary water content; coefficient

of compressibility is a physical quantity that represents the compressibility size of soil; modulus of compressibility represents the ratio of stress to strain when

geophysical exploration is under triaxial compression; cohesion represents the mutual attraction between adjacent parts of a substance; standard penetration number

indicates the compactness and bearing capacity of soil mass.
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Fig. 7 Engineering geological section of paleochannel alluvial area (near Cultural Center Station)
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Influence of the Xuzhou paleochannel alluvium on karst

collapse and engineering construction

WEI Yongyao'”, JIANG Guoqing"?, HUANG Jingjun'?, XU Shiyin?, WU Xin"?
( 1. Geological Survey of Jiangsu Province, Nanjing, Jiangsu 210049, China; 2. Key Laboratory of Earth Fissures Geological

Disaster, Ministry of Natural Resources, Nanjing, Jiangsu 210049, China )

Abstract

According to historical records, from 1128, when the Yellow River encroached the Huai river to flood the

Sishui river, to 1855, when the Yellow River flowed through Xuzhou, the Yellow River flooded many times, causing
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several changes in the direction of the surface water system and the repeated scouring and burying of the paleochannel,
which has contributed to the complexity of today's paleochannel in terms of its direction, burial depth and stratigraphic
structure, over these seven hundred years.

In this paper, the characteristics of changes, erosion, identification, depth and stratigraphic structure of the
Xuzhou paleochannel are analyzed through data collection, field exploration, drilling, geophysical exploration and
other geological methods, and the influence of alluvium formed by the paleochannel on karst collapse and engineering
construction has been studied. It is concluded that since the late Pleistocene, a total of 5 rivers have flowed through
Xuzhou. Among them, there are 2 paleochannels in late Pleistocene, both originating in Shandong and entering
Xuzhou City from north, and 3 in the Holocene, namely, the ancient Sishui river, the ancient Bianshui river and the
ancient Yellow River. Besides, the strata of the Xuzhou paleochannel were firstly formed by the flood of the Bianshui
river and the Sishui river, and then by the alluviation of the Yellow River. Therefore, the strata are characterized by
"new" (The age is young, mainly formed by the flooding of the Yellow River.), "soft" (Many strata present the large
compressibility with high water content), "miscellaneous" (The strata contain bricks, tiles, stones and pottery of the
underground ancient city.), "changing" (The large area of cover caused by the flooding of the Yellow River not only
buried the ancient city, but also changed the landform). Furthermore, the paleochannel has created favorable geological
structure for the formation of karst collapse because the formation of superimposed silt and silt deposits as well as the
scouring to the old clay that is steadily distributed formed a replenishment skylight of underlying karst aquifer. This is
also the main reason why the collapse points are densely distributed near the paleochannel. Finally, due to the strong
water abundance near the paleochannel, the construction of the subway shield is subject to the sand inrush caused by
silt and mealy sand. At the same time, the special stratigraphic structure and engineering geological characteristics of
the paleochannel will have a great influence on the stability of foundation pit engineering and shallow foundation
buildings, and hence corresponding engineering measures should be taken during the project construction.

Key words paleochannel, karst collapse, engineering properties, influence
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pipelines, which provides conditions for the occurrence of water inrush disasters and thus increases disaster possibility.
The assessment result is in consistency with the actual situation of water inrush and tunneling. The consistency
indicates that the risk assessment index and its system are applicable to water inrush assessments in karst tunnel areas.
The cloud model intuitively reflects a fuzzy membership of risk; the variable weight theory constructs an equilibrium
function, and each index is weighted according to the specific situation. It is a good solution to the problem of mutual
neutralization between the indexes in the risk assessment of water inrush in karst tunnels, which is conducive to
observing the change range and relative importance of each index. The risk assessment method of water inrush
disasters of karst tunnels constructed in this paper can realize the objectivity of risk classification of water inrush
disasters in tunnels from a multiple decision-making perspective, which is applicable to the risk assessment of karst

tunnels and provides reference for the tunnel quality control and life assessment in the future.

Key words normal cloud model, variable weight theory, karst tunnel, comprehensive membership degree, water

inrush disaster
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