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Abstract

In this paper, based on the geotechnical investigation data of an artificial island in Dalian, SPSS soft-
ware was used to analyze the physical and mechanical parameters of Dalian Marine soft soil, and
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the empirical formula between the relevant parameters was established. The skewness and peak
value tests were used to test the hypothesis of the normal distribution characteristics of the phys-
ical and mechanical parameters of soft soil, and the Bayes method was used to optimize the com-
pression index, cohesion and internal friction angle. The results show that Dalian Marine soft soil
has the characteristics of high water content, large pore ratio, high compressibility and low shear
strength, and the dispersion of parameters is relatively small. Pore ratio was significantly correlated
with water content, liquid limit and water content, plasticity index and pore ratio, compression in-
dex and water content, while cohesion was weakly correlated with water content, internal friction
angle and water content. The results of hypothesis test show that moisture content, pore ratio, plas-
tic limit, liquid index, compression index, cohesion and internal friction angle all follow normal dis-
tribution. After Bayes optimization, the standard deviation and coefficient of variation of compres-
sion index, cohesion and angle of internal friction were all decreased, and the dispersion of data was
significantly reduced.
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PER . PUBTSREARSEARR A, W2 B RFHENEME LIS HOT R TO . W, b, maihX
Rtk £+ TSR0 S AT Gt 20 BT [1] [2]: BRI BRI = PS5 R L i Py B8 ) e br b AT e vt
BT, 33T S FRAR I AREAE[3] [4] [5] [6]s XA, E=Ms. . T NS X R 4T T
BRG] T T AR AU AR B S B A R [ 7] [8] [9] [10] [11]: X EE R,
L S5 X R P B ) 5 R AR B IR AR A A BT Ge vt o i, DA AR B AR AR [12] [13]: X e 7 i A
AHZ A BRYT = MR 1 R X 4 R v AR b [X 45 AR 2R 43 A 2R R 34740 A [14] [15] [16] [17].

gi BRTIR, AR A B SR R AE , AR IX R R ) R 2 R . AR SCLLRIE
PR BTN &, R SPSS Guit bk dth, Guitsr i T &AL B 1% S 0B a . 3
. WRAEZE RS 5 /B B SR VR B 2 S RO AT B 0, JERLE M E ) SR AR A
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1) FAKERE R WA A KR B AT 23.20%~85.40%2 7], HMEHIEE] T 52.79%, RS
TRPRISME S 41.16% 5 21.16%. WPESREIIMEL S T 1.59, KM L 2RIBRE.

2) FLBRELBIR . FLBS L 2 P LA Bl U 43 A A 185 SERE 2 (b 2 —, FLBRELBROR, 380k 43
ARRBAS, 2, MR SE. AR ALBR L R A BB A T 0.65~2.08 2 JF], AMEIEHI T 1.42. BTl
BRELBOR, SECBURIECNBRY, AR IR R %

3) IEAEMERIR . IEAiTREUR TR LARTEMIBR 56 F N2 i, FR4550 B4 1) L FLBR bE 5 A 20Uk Jont 44
ERARMZE L ELBMRE . WA R 48R 20 R YEF /F 0.05~0.87 0], IMELE] T 052, K
RIEHFAHFR L8 T = it

4) BUERRFERAR. RIS N EEE A R RGBT SR AR bR . RIS AT 5 kPa~22 kPa,
B A ARG T A T 20°~31.9°, R 05 W EEBE A M 7 1 12.09 kPa 5 24.52°. AL, K&EHEAH
L/ OE L2 5/ i
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Table 1. Statistical analysis of soil physical and mechanical parameters

# 1 TRYBENF SRR O

£~ HAREN 437 X ] BE u WEE o RRFH
W/% 2114 23.20~85.40 52.79 13.54 0.26
e 1034 0.65~2.08 1.42 0.38 0.27
W, /% 2114 20.00~61.40 41.16 9.64 0.23
W,/% 2114 11.60~30.90 21.16 4.04 0.19
Ip 2114 5.60~31.10 20.00 5.73 0.29
I, 2114 0.56~4.02 1.59 0.29 0.18
Cy (cm?s) 120 0.13~9.14 1.00 1.68 1.68
Cc 101 0.05~0.87 0.52 0.19 0.37
ClkPa) 47 5.00~22.00 12.09 4.36 0.36
0 () 47 20.00~31.90 24.52 2.36 0.10

3. IFHERLYENFESEMX S

MBS VR AR A B AHELOCHE, &0t 2 80 /AN LRI, SRR IE R R4
RSN FEFRIR RIRAF. B, SR SPSS 7tk fl, ki iRV ) %240k AT — Jo 4tk 1 E 43 4t
PGS SRR R, FFMERER AN, MRS REER . A5 RIS H00] DL 6 5 5 3k
WS HRESE R, N TAEERRMAEE S AR, KA RE R BILEXHE KNSR A FIAH S5
[ RERFREE: 2 |R|>0.8 1, REFHMK; 203<|R|<0.8H, EIGHIK; *|R[<0.30, TAHRME.

Kl 1@ AL 5 &K FE R RN . HERT W, BEESKERM, FLRHEEE K. —FHiEuN
LMK R (e=0.027w+0.013), HXREILF] T 0.999, FiRM[4]. KiE[16]. & = HE[18]H X 2k 155 R4
FAHIE . B L) AR S Bk R ML, —FHIELCNEMER R (W, =0.654w+6.623), FHXRECEF] [
0.919, 2 5 AH % . M FE H[ 2] WINVL[19] BRI = A [ 15] M0 X Zh 4 i A 5% R ¥ M 0.558.0.806 & 0.7948.
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Figure 1. Relationship between physical and mechanical parameters
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IR RBOES] T 0,923, 20 F MK ML 5 [1] AL [19] S BRVL 15130 X Ik % 2 %03 59 A 0.7767.0.778.
0.850, AJ WL HEAK 4= A BBV AR K0S FLBR LU AR O B AL F HoAh L X . B 1(d) W EGRFE 25 & /KR A
2. THITAUNEME R R(C, =0.015w-0.325), MHIXARFOAR] T 0921, RERFMK. EAEHEEE K
FEWNXBRATFHRING] T M[L0] 51T [0 X Z (8], F 1) NE R N5 EKER K RINL., —HE
ik C = -0.192w+22.004), #5%Z% HN—0.575, ZIgMEME. HIbui[1]. EEM[21] &R [17]HX
FHEL, 4 AN IX RS LRI 5 8 /KB AR M St Ze e 3y 22 oK [ () NN R f 5 Bk ok Rth 4%,
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PR [12) 55 X B AR B, 400 28 SRR
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BE X, X,y X AR F PR A, TR (R4 B 5 LA
n N2
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KB, MR AT A5 A T4 1,

2) L

BE X, Xy, X, JTABRIR X P RIHURIREAS, (B Ho: X R TEASSAA.
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Table 2. Statistical distribution law of physical and mechanical parameters of Dalian Marine soft soil

2. RKEBHERTMENZFEGRREIT SRR

¥ W B &R B, Uy Uy KSR IR
W% 0.340 -0.556 2.086 -1.716 %2 BT
e -0.240 -0.658 -1.030 -1.427 2 B AR

W /% 1.628 9.208 9.988 28.420 TE4 EIEA I Hi
Wy/% 0.218 1.252 1.337 3.864 X eyl

I 1.689 14.201 10.362 43.830 (A EIER AR
I -0.083 0.497 -0.509 1.534 sz EASN

Cy (cm?/s) 2.716 7.768 12.297 17.722 4 EIE& i
Cc -0.391 —0.804 -1.626 -1.688 Bz B A
C/kPa 0.714 -0.224 2.061 -0.329 %2 BT
0 () 0.806 0.758 2.325 1.113 %2 BT

5. BERTTHSHMLI R

HTHEASEAR, HBEERDAAE —ERE, HEEAEASESRA e M. R
BEATRACARER, SXFEAEEAT AT AR VEVE ST, RS 32 . Bayes [23]J5 VA4 — A T RESR ) A I AL S
%, M ARTREA R LT SR AR5 B AL Bayes MERKR, MALT MR, B NBENL BRI A
HEWFRAE 7 — AR BMESE, JFIE I fhRE P AET RO AR S ANE IEBLEBER A0 (I RE[24] .t AT KO
AR AR AR BB I 45 R T R0, R AR A BRI AN BEE AT B IR A, N T e SN S
KM Bayes JEBATIAL . LA 1 RS HIGE i 45 RAF NV SE IR B (M 1 it 0), DA 3 /b
FEAREAEAE SR R E (M pon FRHEZE 00), JHIL Bayes J7 AT LA TH L e AR A5 )5 50 R B (A o'
briEZ o), PRALEER I 3.
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Table 3. Optimization results of soil parameters

F 3 HSHIMMER

Wi EEe BRAK
e 3 R AN n
H ety RAEM  lvsie)  GRARTE) (AR
Ce 0.163, 0.174, 0.233, 0.657, 0.466, 0.726, 0.188 7 0.52/0.40 0.19/0.08 0.37/0.21
C/kPa 13.0, 15.0, 22.0, 10.0, 12.0, 15.0, 18.0 7 12.09/14.69 4.36/1.02 0.36/0.07
o(°) 26.0, 26.1, 22.6, 23.4, 24.1, 22.7, 25.6 7 24.52/24.49 2.36/0.20 0.1/0.01
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