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Experimental study on weakening strength of foundation soil in a certain

channel of the Yangtze River Estuary under cyclic dynamic loads
GONG Yongkang', TANG Yi’
(1. CCCC Shanghai Navigation Survey and Design Institute Co., Ltd., Shanghai 200120, China;
2. Nanjing Hydraulic Research Institute, Nanjing 210000, China)

Abstract: The foundation soil in a certain channel of the Yangtze River Estuary is generally deep soft clay,
which is prone to strength weakening under wave cyclic loadings, affecting the safety and stability of hydraulic
structures. Static triaxial tests and dynamic triaxial tests under cyclic loading are conducted for three typical
sections of soft clay in the channel of the Yangtze River Estuary. The strength and deformation weakening
characteristics of the foundation soil under actual wave loadings are studied. The experimental results show that
wave cyclic loadings have a significant impact on the strength and deformation characteristics of the undisturbed
foundation soil in the channel of the Yangtze River Estuary. There is a clear weakening phenomenon in the
strength and deformation parameters, The maximum deviatoric stress of the foundation soil in the undrained shear
test decreases by 9% to 20%, the dynamic elastic modulus decreases by 5% to 14%, and the undrained shear line
modulus E, ,, decreases by up to 36%. The influence of foundation soil weakening needs to be considered during
the operation of hydraulic structures. Through comparison, it is found that the consolidation process of foundation
soil can significantly improve strength, reduce deformation, and reduce the impact of cyclic loading on strength
weakening, thereby enhancing the bearing capacity of hydraulic structures” foundations. The research results can
provide reference and basis for the design, construction, and resilience improvement of hydraulic structures in the

channel of the Yangtze River Estuary.
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Tab.1 Physical properties of undisturbed foundation soil samples of a certain channel in the Yangtze River Estuary

BURE B T HEGS BOREIR B /m TIKRI% ACiY HIE/(geem™) IR /% AR 1% SRR
EN ey S1 9.5~10.0 52.5 2.75 1. 64 55.4 26.3 20.1
2 B S2 9.5~10.0 54.7 2.74 1.67 55.1 24.6 30.5
S3-1 7.5~8.0 54.3 2.74 1.65 52.6 29.2 23.4
A L
93 B
S3-2 11.5~12.0 51.2 2.76 1.72 60.5 31.1 29.4
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Fig.1 Static and dynamic triaxial test apparatus
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Tab. 2 Static triaxial tests scheme on foundation soil

Boregr RS LRSS BUERED/m e
. SuU1 S1 9.5~10.0 uu
AR scu1 S1 9.5~10.0 cu
. SUU2 S2 9.5~10.0 uu
w2R scu2 S2 9.5~10.0 cu
- Suu3 $3-1 7.5~8.0 uu
w3 B SUU4 $3-2 11.5~12.0 uu
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Tab.3 Dynamic triaxial tests scheme for undisturbed foundation soil

Bk B Rl = RGNS BURER B /m [l & /kPa FRE 1 /kPa PEFR fuf 2 /kPa R
. DUUI S1 9.5~10.0 55 21.4 4.2 uu
1Bt
DCU1 S1 9.5~10.0 55 21.4 4.2 CU
. DUU2 S2 9.5~10.0 53 20.9 6.8 810)
92 B
DCU2 S2 9.5~10.0 53 20.9 6.8 cu
DUU3 S3-1 7.5~8.0 40 17.4 5.9 uuU
93 B
DUU4 S3-2 11.5~12.0 60 15.7 5.3 uu
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Fig. 2 Definition of axial cyclic stress amplitude and

axial cyclic strain amplitude
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Fig.3 Relationship curve between axial strain and

deviatoric stress in static triaxial tests
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Tab.4 Calculation results of weakening of strength and
deformation parameters of undisturbed foundation soil

BB RS RS WREm s v Eua

) DUU1 S1 uu 0.89 0.87 0.64
1B
DCU1 S1 CU 0.93 0.91 0.92
DuU2 S2 uu 0.89 0.88 0.86
2B
DCU2 S2 CU 0.95 0.90 0.98
" DUU3 S3-1 uu 0.86 0.81 0.78
%3 B
DUU4 S3-2 uu 0.89 0.80 0.73
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Fig. 6 Variation curve of weakening index of dynamic
elastic modulus with cyclic vibration times
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