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Research and Application of Geotechnical Data Consistency in Marine Site

Exploration
NIU Haifeng', LI Xianghui', LIANG Feng', LIYa™, ZHANG Zijian™*™
(1. CGN New Energy Holdings Co., Ltd., Beijing 100070, China; 2. Prime Ocean Technology (Shenzhen) Co., Ltd., Shenzhen
518000, Guangdong, China; 3. Research Institute of Tsinghua University in Shenzhen, Shenzhen 518057, Guangdong, China )

Abstract: [Introduction] The current marine geological exploration, particularly the geotechnical investigation, often follows traditional
experiences without a clear objective, and lacks the evaluations of soil sample disturbance and test results. Therefore, it is necessary to
conduct in-depth research on marine geotechnical investigation technology. [Method] Based on the domestic and international research
on marine geological exploration technology and multi-year working experience in different sea areas, we developed a new accurate
marine geological exploration technology with emphasis on the principle of consistency. The geotechnical investigation part of the new
method included two basic aspects: (1) comprehensive evaluation of soil sample disturbance; (2) comprehensive evaluation of
consistency of soil strength test results. [Result] The three-dimensional cross-consistency analysis of geotechnical, geophysical, and
geological models has established an accurate geological exploration system. Several examples of marine engineering projects showed
that the new technology can screen good acquisition methods and data through comprehensive evaluation of clay soil sample disturbance,
and conduct consistency analysis of various data by combining the laboratory geotechnical tests with in-situ tests and the routine
geotechnical tests with advanced geotechnical tests to obtain richer and more continuous data at the borehole. Compared with the
traditional single geotechnical test, our new technology demonstrated the improved reliability and accuracy of the data, and the missing
data between the sampling points are compensated. [Conclusion] The proposed new method can reinforce the application of geological
exploration data, reduce investigation costs, and provide more geotechnical parameters that are more reliable for marine engineering

projects including offshore wind power.

s HE: 2022-05-30 &E HE3: 2022-07-23
EETIR: WINEINESERAA RN L350 4 FLAE P A “I T4 v M 38 (V006 7 67 R Sl — R f b B AR % 508 (KQTD20200820113011026)
A


https://doi.org/10.16516/j.gedi.issn2095-8676.2023.01.016
https://www.energychina.press/

513

A0, A AR 2R M — S S R S IS 125

Key words: accurate marine geological exploration; offshore wind farm; lab and in-situ tests; geotechnical investigation parameters;

consistency analysis

2095-8676 © 2023 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

0 3l

il

T BB 0 e B i 3 o R M
JELAE A B9 07 1%, AR IBCHE A2 s 0L 416 E TR B AR 98 PR L
PR By 20 B o, W PR AR ) A g
AL, R )2 AR T B L AR SRSl AN [ 45 A
HEKSREE S, FBSE 1 09 N BESE AR o, SR IR TR i
HE BN SR, WRRA 2 FISN R
1T B A A 22 ) S

2, P R Bl K ik SR Ll L IR
WA L DAL A i s o, #0 fil
PR(CPT) & fie g 8 FH I o Sz Ik T B,
TEUREINATT 1, o T e R R RO A7 7, 98 PR A
U7 P N i o =7 el T T ) e oy = 3
2 TR 538 JBE R T AR AR, 2 B W T 5 e B o ) S B
PRI 2 i v v 3 22 R B st B P+ A
THA B XM s BRI, 5 S B R
BORPEE, 165 SE0) LREORAT | s il SRR3R,
B Z FERPER ORI . IR IR AR B RSN
B B 5 2e ) £ T A, £ T A B
WA G R 2 o 75 R BN R E ) 2 Rk 8 b e
(RL/ECSEAEME LU 2 , 40 SR B 045 201 R T B i —,
40 L AR S, B2 ASE R =l N, A
M — D3, DU LK B8 00 245 SR 64 ) S 1 i e
o 55 —Jr T, A AR G bR DI B A5 P E X A
W4, BL CPT SR Y SR A I AT I5 AR 1 T

B R AR . AR, AT IR CPT &
figp R 77 12 (B Nkt 88005 ) AEAS o _EATH 5 1] U= 281 e o
B FLIBORE IR 2 SR A T b e I, AT Y
JELASE U3 A AN — ol 58 A ST 14 - AR5 B Bl
Tk, ASRE IR S A AZ Bl FLIBURE A BN 25 21 o 25
LRIk, th Tk SRS IEAY, A B LR
b TG XA R 2L JE A, RIS, SRzt
(4 CPT HR ARG 1 LR S, (HA RS HaA
KIEARMERS BRGS0 o TR, BUAT M BV B R A 7
BORBIZIAEFTE H A, Jork ik SR i B 20K

BT LA N, AR SO 21— B T — o e )
R T o IR O ik, A RO R A T A FLEORE A
T 25 P RS A A U I 2 i 2B . B ROR =
FEALFHE WD FEAR TR TS (1) B AL LAREHE sh 225 0T
ity (2) BhFLIBURE At (o2 00 X A iR 2 I 32 SR Ay —
HEZR G VA

1 THEHNEEITFME

TP e S AR 5G4 A UL 5 3k
XA B LREBEAT UL S VAL o AR ERE AR, AR
PEhPEAL ) F YIS PEAG AF B PSR DL 1 e B 4
14 A DAy S 5 o T O 2, T AN 2 55 A B
B FLIBURESE 5 S IBURE T Al by v i SRR T
EREPE B PP B FEZ A AE 1 B . Hi, AR
EESCHESM AR, LA A S R shIEAL

| EREd A |
f
BALIFER A I EFEA it
T L V(i
PR EK | [ LREIAEE K XA LR 2 ERERREE
HASIRERRER | | BNEA T3 Ay RIS Ko R
— SR PEREA Ha A PEREA BB

E1 IHEMSHEATENEEAR

Fig. 1 Main contents in comprehensive assessment of soil disturbance
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offshore and onshore tests
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Fig. 3 Comparison of consistency in bulk density and saturation of soil samples under great effect of confining pressure release
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Fig. 4 Comparison of consistency in bulk density and saturation of soil samples under small effect of confining pressure release
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