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Depositional Environment and Over-Consolidation of
the 8th Layer Clay in Shanghai

LIU Libin, LAN Lixin, LI Mingguang, YE Guanlin
(Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: With the increasing congestion of underground space facilities, the depths of underground
structures are increasing. And the study of deep soils is becoming more and more important. The
sedimentary environment of deep soil (the 6th—9th layer clays) in Shanghai was analyzed by studying the
sea level and atmospheric temperature changes in the East China Sea since the late Pleistocene. The
sedimentary environments of the 6th to the 9th layer clays were found to be lakes, rivers-marinas, lakes
and rivers-marinas, rivers. By using the Becker energy method to analyze the results of the high-pressure
consolidation test, the over-consolidation ratio of the 8th layer clay was about 3.0. Through the triaxial
consolidated undrain test, it was found that the pore pressure coefficient while soil sample failure was
negative, showing the characteristics of strong over-consolidated soil. From the perspective of stress and
non-stress, the causes of over-consolidation of the 8th layer clay were analyzed. With the groundwater
level decreasing, the pore water in the soil dissipated. And the increase of effective stress in the soil was
the cause of stress. The long-term secondary consolidation and cementation were the reasons of non-stress.
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Fig. 1  Sea level, atmospheric temperature changes and

deep soil sedimentary history in Shanghai since

the late Pleistocenel'?
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Fig. 2 High pressure consolidation compression curves of

the 8th layer clay in Shanghai
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Tab.1 Parameters of consolidation test

VREE /m wa/ % C. C, po/kPa p./kPa OCR
54.0~54.5 26,7 0.376  0.163 447 1332.8 2.98
57.0~57.5  30.4 0.243  0.043 471 1446.3  3.07
60.0~60.5 26.4 0.236  0.042 495 1404.3 2.84
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Tab. 3  Values of A; in triaxial test with different radial
stresses-'*)
TR LR B 4 Ag
R AR 0.75~1.50
TEH [ 25 0.50~1.00
555 A [V 45 0.25~0. 50
— R [ 4 0~0.25
iR 1] 45 —0.50~0

REE/m o/kPa M; Au /kPa Aq
54.0~54.5 500 1.29 —50.4 —0.09
57.0~57.5 500 1.37 —124.5 —0.11
60.0~60.5 500 1.32 —107.6 —0.08
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