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Estimation of the undrained shear strength of cohesive soil using CPTU intrepretation
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Abstract: The undrained shear strength S, of cohesive soil is one of the crucial mechanical parameters in the design of offshore wind
power projects. The piezocone penetration test (CPTU) cannot directly measure the strength of cohesive soils, but the cone tip
resistance, side friction resistance and pore water pressure provided by it have a mapping relationship with the undrained shear
strength of soils. A variety of calculation formulas have been developed at home and abroad based on the CPTU interpretation of soil
undrained shear strength. Based on an offshore wind power project in Binhai, in-situ CPTU tests, triaxial unconsolidated-undrained
(UU) tests, triaxial consolidated undrained (CU) tests, consolidation quick shear (CQ) tests and miniature onboard vane shear (MVST)
tests were carried out to check the applicability of the existing calculation formulas. It was found that the empirical coefficients needed
to be adjusted accordingly to improve the calculation accuracy according to the regional site conditions. Further, based on the results of
the CU tests, the empirical parameters in the original formula were optimised and modified in conjunction with engineering examples.
Finally, through error analysis, the validity and accuracy of the revised prediction model are verified, which can provide more accurate
results for the calculation of the undrained shear strength of cohesive soils in the sea area of Jiangsu Province.
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Tab.3 List of cone area and effective area ratio « for cone penetration
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Tab.4 The geological condition of Binhai offshore wind power project JT21
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Fig. 1 JT21 CPTU test parameters curves
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Fig. 2 Profile of calculated undrained shear strength with Fig. 3 Relationship between undrained shear strength of clay
depth from JT21 and depth from JT21 (contain geotechnical tests)
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Tab. 5 The evaluation factor value of undrained shear strength S, (corrected cone tip resistance method)

TR 7 N,=11.97 N,=10 N =14 Mayne il Peuchen*
R 0.177 944 0.177 944 0.177 944 0.121 568
Ny 0.276 145 0.227 617 0.245 064 0.151 184
Ry 111.317 900 115.485 209 114.173 458 123.071 357

F6 FHOKIBEGRE S, TN EFE (RN EE)

Tab. 6 The evaluation factor value of undrained shear strength S, (stress history method)

MR N 3 5 192:(a=0.30, 5=0.69, £k=0.13) R 155 813%:(a=0.21, b=1.20, k=0.35)
R 0.175 647 0.631 412
Nygs -0.073 101 0.286 029
Riven 135.768 712 111.178 022

Fi2 MR SR A 7512 PT LU R 2% 7 129 Ry, TR 5 O B, N (B I O, TR 1, RIS R IR T
0, BIREBLEI B 250 A LA RORAE . N AE T2 56 01 HE R 80N, B — 2 19 Xk i i
BOPEL, SRR BOE UIMSG Mz gt 12 R 2o £+ OB DL5e B S8 SO A R AR 22
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