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Behaviors of alluvial silt foundation pits along Qiantang River

YANG Ying-xiao"?, GONG Xiao-nan’, ZHANG Xue-chan’, JIN Jian-ming', ZHANG Zhi-qing ', XU Yi-qing'
(1. Urban Construction College, Zhejiang Shuren University, Hangzhou 310015, China; 2. Institute of Geotechnical Engineering, Zhejiang
University, Hangzhou 310058, China)

Abstract: The hydrological and geological conditions of Qiantang River estuary are very complicated. The foundation pits
along it are threatened by floods and strong tides. Based on the intensive investigations of projects, seawalls and typical
geological cross sections of Hangzhou reach of Qiangtang River are selected to conduct numerical studies on the effects of high
tidal level and design flood level of Qiangtang River, distance of pit from the river, reinforcement of the pit bottom, excavation
depth and insertion depth of enclosure walls on the bebaviors of the alluvial silt foundation pits. The results reveal that (1) the
silt pits along the river undergo large deformations under the effects of water levels, (2) the improvement by the reinforcement
of pit bottoms is noticeable, (3) the seepage at the bottom of the enclosure structures for the silt pits is fast and the flows are
concentrated, thus measures should be taken to lower the water head differences between the inside and the outside of the pits,
and when cut-off walls leak, emergency countermeasures should be taken. The numerical results offer references for

engineering design.
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Fig. 1 Typical geological cross section of seawalls of Qiangtang River
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Table 1 Parameters for model calculation
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Fig. 2 Finite element model for alluvial silt foundation pits along

Qiangtang River
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Fig. 3 Effects of distance from the river on wall deflection

101
° TR0 YE0~ 300 240 280 320

-10f VB TP RYT PR EE B /m
— 150 w927
20 — 150 w857
—— 150 w447
E =301 —— 150 w387
& 40 -+ 250 w927
= -+ 250 w857
50+ - - 250 w447
» -+ - 250 w387
L A/ 350 w927
] e 350 w857
Al e 350 w47
_sol o 350 w387

4 HITIEBE X FRIPE RS2

Fig. 4 Effects of distance from the river on surface settlement
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Fig. 5 Effects of distance from the river on upheaving of pit
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Fig. 6 Effects of distance from the river on safety factor
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Fig. 7 Effects of bottom strengthening on safety factor
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Fig. 8 Effects of excavation depth on Safety factor
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Fig. 9 Effects of insertion depth on wall deflection
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Fig. 10 Effects of insertion depth on surface settlement
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