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Fig. 1 Study area and sampling locations
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Table 1 Salt characteristics statistics and probability distribution of soft soil

bR b Na*%%/ K‘.%Jgﬂi/ Caﬁ%\’?i:];/ Mgz*ﬁigi]a/ HCO;?«‘:%/ Coi’ﬁ%‘/ Cr.ﬁif soﬁ*ﬁ:/ - crﬁ"i/uzsoi’

(mg'kg™) (mgkg™) (mgkg") (mgkg') (mgkg') (mgkg') (mgkg) (mgkg') P i
FBRME 1.226 4245.0 151.0 238.0 238.0 555.0 118.0 6720.0 1760.0  9.58 91.68
FoME 0.104 81.0 4.6 6.3 2.6 97.0 1.0 355.0 18.2 7.28 3.59
FIE S 0613 214135 77.64 53.41 53.23 260.16 8.46 3256.05 27797  8.15 21.35
BERAE 314 314 314 314 314 314 314 314 314 314 231
BREH 037 0.39 0.41 0.67 0.67 0.30 1.28 0.40 0.70 0.04 0.61
T 5 0.04 —0.06 0.19 2.41 1.60 1.13 5.71 0.02 2.28 0.37 2.05
WA 0.43 0.31 0.74 7.32 3.93 2.05 4522 0.46 1090  1.84 6.17
uy 0.32 0.47 1.39 17.59 11.67 8.28 41.73 0.12 16.68 271 12.86
Uy 9.43 9.90 8.31 16.09 3.53 3.46 156.45 9.32 2932 422 10.24
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Fig.2 Characteristics of salt content change with depth
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Fig. 3 Variation characteristics of main salt ions content with depth
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Table 2 Correlation analysis of soil salinity index
et Fihh Na'&d K& Ca¥ ik M'& HCO;& i corarkt CUilt SOr 4kt pH
TEhi 1.000 0.991%** 0.801** 0.110 0.696** 0.164%* —0.063 0.993** 0.564** 0.033
Na' & i 0.991** 1.000 0.760%** 0.017 0.612%* 0.167** —0.031 0.986** 0.499%** 0.054
K& 0.801**  0.760** 1.000 0.195%* 0.655%* 0.120%* —0.126* 0.791%* 0.539%* —0.018
Ca® &t 0.110 0.017 0.195%* 1.000 0.522%* —0.045 —0.276%* 0.116* 0.172%* —0.391**
Mgzvr‘ﬁ\% 0.696%*  0.612%* 0.655%* 0.522%* 1.000 —0.123* —0.292%* 0.692%* 0.641%* —0.170%*
HCO; &t 0.164**  0.167** 0.120* —0.045 —0.123* 1.000 0.281** 0.111%* 0.065 0.117*
COy & —0.063 —0.031 —0.126* —0.276%* —0.292%* 0.281%* 1.000 —0.088 —-0.073 0.580%**
Cl & 0.993**  0.986** 0.791** 0.116* 0.692%** 0.111%* —0.088 1.000 0.485%* 0
SO & i 0.564%*  0.499%* 0.539%** 0.172%* 0.641%** 0.065 —0.073 0.485%* 1.000 0.182%**
pH 0.033 0.054 —0.018 —0.391** —0.170%* 0.117* 0.580%* 0 0.182%* 1.000
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Fig. 5 Fitting relationship between chloride ion and salt content and the content of each ion
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Fig. 6  Soft soil sedimentation curve and sea level change
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curve (drawing based on references [29, 34])
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Fig. 9 Characteristics of mixing ratio variation with depth
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Salt characteristics and sedimentary environment analysis of
deep soft soil in the Changjiang River Estuary

Gou Fugang 2, Gong Xulong"?, Zhang Yan"?, Yang Lumei®?, LiuYan"?

(1. Geological Survey of Jiangsu Province, Nanjing 210049, China; 2. Key Laboratory of Earth Fissures Geological Disaster, Ministry of
Natural Resources, Nanjing 210049, China)

Abstract: The salt-containing characteristics of soft soil are an important indicator of foundation design, and salt-

containing features are mainly protected by deposition environment, often with strong geographicalism. In the

Changjiang River Ekimae, the softener of the Changjiang River Ekimae is a research object, collecting multi-sets of

soil samples for indoor trials, and conducts salt-containing characteristics, parameter correlation and deposition en-

vironment analysis. The results show that the salt-containing salt is NaCl type, the salt content is 0.613%, mainly

based on weak saline soil, accounting for 85.4%. The salt content, C1~ content, Na* content, K* content peak test

meets the regular distribution, but the reputation test value is located in the rejection domain, and does not belong to

normal distribution. Other ion assumptions and peak tests do not comply with the right to distribution. The salt con-

tent of soft soil is highest in relationship with Cl content, and is good to ion-relevance to the Ca** content and CO; .
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The content of the soil-solvent C1” content and salt content, the SO;” content is equipped with the highest multiplica-
tion effect; C1™ content is best fitted with Na*, Ca*", Mg, K*, HCO; contents fitted to polynomial fitting effect. The
soft soil is deposited by an alkaline environment. The sodium adsorption ratio of soft soil is 54.35, which is close to
the sodium adsorption ratio of seawater, indicating that the salt-containing characteristics retains the seawater char-
acteristics, and with the increase of depth, soft soil sodium adsorption ratio has reduced trend. The soft soil forma-
tion time is related, the older the formation of soft soil, the longer the time of penetration. The Sr/ Ba value of the
soft soil is much greater than 1, indicating that the soil deposition environment is a marine environment. The yy,/Yc,
value in the soft soil leaching solution is much higher than the y,,/y., background value, which is subjected to sea-
water dipping. The seawater mixing model is introduced, and the seawater mixing ratio is calculated. The low value
of the seawater mixing ratio is mainly distributed in the west far away from the coast, and the soil deposition in this
area is mainly controlled by the water of the Changjiang River. The high value of seawater mixing ratio is mainly
distributed in coastal areas, where soil deposits are mainly controlled by transgression, and the marine facies attrib-

utes are heavier.

Key words: sedimentary environment; salt characteristics; soft soil; seawater invasion; impermeable aquifer
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