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Calculation of integral earth pressure of circular retaining wall

FANG Peng, CHEN Wen-sheng, JIANG Mao-lin, DAI Jia-ning
(School of Civil Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: When calculating the earth pressure of the retaining wall, it is usually considered that the
earth pressure at the nook of the retaining wall is different from that of the long straight wall. The earth
pressure at the nook is calculated separately with the earth pressure of the circular retaining wall. This
study proposes a method for calculating the earth pressure of the circular retaining wall as a whole.
Based on the Coulomb earth pressure theory, the limit equilibrium theory is used to calculate the rupture
angle of the sliding soil behind the retaining wall. Then calculus is used to calculate the resultant force
of the earth pressure along the symmetry line of the wall, which can consider the friction between the
wall back and the backfill at the same time. The results show that the active earth pressure and the
rupture angle of the circular retaining wall decrease with the increase of the friction angle of the soil
wall. This calculation method can provide a reference for the earth pressure calculation of the actual
retaining wall engineering.
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Fig. 1 Calculation model of active earth pressure of circular

retaining wall
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Fig. 2 Vector triangle of force
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Fig.3 The plane diagram of arc retaining wall
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Table 1 The value of Ka (6=15°)
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Fig. 4 The circular retaining wall (unit: cm)
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