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Fig.1 Contact of soil particles
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Fig.2 Analysis of the rising force
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Fig.3 Saturated soil body
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Fig.4 Stress composition and effective

stress of saturated soil
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Fig. 6 Analysis diagram of calculation example
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Unified calculation theory of water and earth pressures based on
general effective stress principle

LI Da-peng' >, TANG De-gao', HUANG Mu', YAN Feng-guo', XUE Yu-long'
(1. State Key Laboratory for Disaster Prevention and Mitigation of Explosion and Impact, College of
Defense Engineering, PLA University of Science and Technology, Nanjing, Jiangsu 210007, China;
2. No. 5 Air Defense Engineering Department of PLA Air Force, Nanjing, Jiangsu 211100, China)

Abstract; In order to cover the value difference in water and earth pressures between separated and combined
calculations, a unified calculation theory is demanded. An ideal sandy soil model is taken as the analytical
object. On the basis of insufficient and sufficient buoyancy conceptions, the physical essence and deduction
process of the effective stress principle equation are described with a new method. Through defining a
reduction coefficient, the special effective stress principle applicable for sandy soil is extended to general
effective stress principle applicable for rock etc, in which the pores are not sufficiently developed. Based on
general effective stress, a unified calculation theory of water and earth pressures is deduced. According to
shear strength parameters of effective stress and total stress, the equations of unified shear strength parameters
are deduced. The new unified calculation theory of water and earth pressures is based on sufficient theory and
strict deduction, it can cover the value difference in separated and combined calculation of water and earth
pressures, and can provide reference for the development of soil mechanics.

Key words: general effective stress; water and earth pressures; separate and combined calculations; unified
calculation theory ;unified parameters of shear strength
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Research on mixing proportion test of cemented coral reef sand

XU Chao',LI Zhao' ,YANG Ji-bao’
(1. Key laboratory of Geotechnical and Underground Engineering of the Ministry of Education
Tongji University, Shanghai 200092, China ;2. Shanghai Consiruction Design and
Research Institute Co. , Lid. , Shanghai 200092, China)

Abstract;In order to study the burrier effect and influence factors of the cement soil mixing method in the
coral reef limestone area, the mixing proportion tests of cement soil considering influences of various factors are
performed. The influences of the cement content, water cement ratio, mixing time and sand content on the
mechanical properties and impermeability of the cement soil are quantitatively analyzed. The influences of
these factors on the unconfined compressive strength and impermeability of the cement soil are examined. The
results of the orthogonal tests show that the cement content is the main effect of unconfined compression
strength of cement soil and impermeability, and sand content is the secondary cause. The influences of water
cement ratio and mixing time are insignificant. The research results can provide reference to the mixing
proportion of cement soil mixing method.

Key words: coral reef sand; mixing proportion; orthogonal test; unconfined compression strength;
impermeability
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