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A foundation system of anchored pile-supported geosynthetic-reinforced
embankment in soft area of underlying inclined hard layer bank

CHEN Chang-fu, GAO Song, MAO Feng-shan, ZHU Shi-min
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: A foundation system of anchored pile-supported geosynthetic-reinforced embankment is developed to reinforce
the soft soil foundation with inclined bedrock often encountered on shores. The system consists of retaining piles, bearing
piles, pile caps, anchor bolts (cables), reinforced cushions, horizontal tie rod, geogrid-reinforced earth retailing wall and so
on, which can realize the separated and efficient transmission of the horizontal and vertical action effect. According to the
stress diffusion effect, the formula of critical soil arch height in the system layout scheme is deduced, and the formula for
calculating the tension resistance of the reinforced material in the reinforced cushion is obtained. Based on the elastic
foundation beam theory, the total resistance provided by the soil on the side of the retaining piles is analyzed, and the
formula for calculating the tension of the transverse tie rod and the anchors rods is obtained, and then the checking method
for the bearing capacity of the retaining piles is established. On the basis of the above theoretical research, a complete design
method of the system is summarized, and the detailed analysis and design process as well as the principles of parameter
selection are demonstrated with an example.
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Fig. 1 Foundation system of anchored pile-supported geosynthetic-reinforced embankment
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Fig. 2 Layout plan of the foundation system of anchored
pile-supported geosynthetic-reinforced embankment
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Fig. 4 The tension resistance of the reinforced material
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Fig. 5 The tension of the horizontal tie rod
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*2 BEBMHMRNMMKREZERY

Tab. 2 Pullout resistance and pullout safety factor of each layer of the reinforced material

ZH PR B9 Hh I 1 P he/m ovil (KN/m?) Lei/m Tpil (KN/m) Ti/(kN/m) itk %2 R Fs
1 3.85 39.78 1.82 57.97 8.76 6.61
2 3.35 49.03 2.10 82.55 10.24 8.06
3 2.85 58.28 2.39 111.31 11.72 9.49
4 2.35 67.53 2.67 144.26 13.20 10.93
5 1.85 76.78 2.95 181.39 14.68 12.35
6 1.35 86.03 3.24 222.72 16.16 13.78
7 0.85 95.28 3.52 268.23 17.64 15.20
8 0.35 104.53 3.80 317.92 19.12 16.62
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