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Abstract

Geotechnical properties have strong regional characteristics, so it is of great significance to iden-
tify their regional characteristics for local engineering construction. In this paper, taking the soft
clay foundation near the Maanshan River as an example, taking the muddy silty clay as the research
object, the buried depth of the muddy silty clay in the research area is shallow, and the soil layer is
thick. It is of great significance to find out the physical and mechanical indexes of the soft clay foun-
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dation in this area for engineering construction. Based on the statistical analysis of the physical and
mechanical indexes of the soft clay foundation soil near the Maanshan River, it is found that the
muddy silty clay is 14 m thick, and the physical and mechanical indexes change little with the depth
of the soil layer. It is also found that there is a good linear correlation between the physical and me-
chanical indexes of Maanshan bulk materials. The physical and mechanical indexes of mucky silty
clay in the foundation soil of Ma’an bulk material site are significantly correlated, among which the
physical indexes are well correlated, especially the linear fitting of void ratio, water content, plastic
limit, liquid limit and natural gravity, with the correlation coefficient R? greater than 0.9. There is
some variability in mechanical indexes, but the correlation between mechanical indexes and phys-
ical indexes is good, especially the correlation between void ratio and compression coefficient, un-
confined compressive strength and cohesion.
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1. &if

ARV EEAE bR TR S B BT[], 0 b S0 = BRI RS A O BUAL 2], iR b TR R
(1) B R AR AN BRI 3] [4],  BRUMAS D 2238 P4 BB b R TR (5], 3R R BR AR br B A ik
A I B — A S, R Bk R ER b T B AR g R bR, AN 7 A ER AR & A [,
B SEES A 5 32 36, HERRIIE B B R AR 5 B 25 [ 7] Burland 2£T- Rankine BRI Af Hxf
R EEAE ARSI T, JLERIT4E S Burland OB SO E RARGE M TIFC, REIERE K+ BA =L
EU AN 5537 7K SRR 8] o XA [R) M DX 3R - B AR PRI R 78, Qe T X R R AR B /KR AE 34.4%~58.1%
2], FLBRELLE 1.068~1.498 Z[f], WIRFE 29.3%~50.2%2 8], WRIEFEHL 1.02~1.94, 314657 9.1~24 [9];
2 P KBV LA T R RE(<0.005 mm) & & 1 35%, S7KELE 40%~60%2 7], FLBRELTE 0.64~2.63
26, “PEMEN 1.49, WBRTFIIHN 58.17% [10]; KILH FiFr mt B 8 MU A 4 oM ki(<0.005 mm)
EEE 34.1% KRR EKE N 38.9%, TARBRIZEE N 2.71 glem®, JREEN 17.3 kKN/m’ [11]; FRE LGN
X R A K EBAE 27.9%~73.5%2 8], HARBURIEE N 1.725 g/em’, FLEREEA 0.791~2.413 Z[AI[12]. A/
2 18 AT F IR B R bR AT AT VO R BB AR B I TR R A B, IR IR
+ BB BRI L AAEAE— B AR H 2 BERMESC R[] [13] [14]. EDW AR VBRI Seit, "
DR IRAS [ 1t DX () 5 = L g 2 s 22 e W ., A B K XA e[ 15] [16] [17].

AR SCAEYSCER KT A T YT 30 8 L L VT 32 OB VA e S5 R J53 2 b b 0 BORLEAT B 3, A BRI
UL AN G AR S L BRI IR 5 A i Ol ARIE S =S CE N RIS R, Gt
L OB R L b A R IR AR AN ST 2R AR o AR SCARHR A B ) 54 bn AE A% 5 A R A s e K]
T BRI BRI KE W) E(G) WIRW) BIRWe) RARZB (o)~ HEIRIEEL(p)
FBRFE B () e br DL 4 R A TR e . SR 0 R0 BEE A 45 1 4R T R 7T . AR K 2
S TR, TARYEL e br % A AR LARReE, AR, TR LE B E D) =38k
BHTERE AT, RIS LA A5 AR R . ARSCR A TR LRE B feirdl 67, WA
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2. WG E

L VLIRS T AT T2 B BT, RIS S LS AE, Bl BB R
VEAR s . KILAL T3 vaml, &9, sl 5%, a8 RN, FEmM R, KEBIMEF,
I, AT 2 R 8 Y g N PN Bk 1) T LU0, Y VA I T R A B S AR A, R K = A
HhIX 250 KRR SEA Y, HAUSMMER, KESCIEER], IR B0, S£5g k. Sl
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Figure 1. Geographic location of soft soil foundation by the Maanshan River
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Peah . A ORI 2B D 8 LT BOR 7 S R R R b, o R GG M SR AT R R EORE, S A
167 ML, RHENEE 15,664 m, L ZHUREIE R AR 0.5 m B R AN EIURE, HERIUEVIR L4F 367 4>, R
A 154 A, [FIRFE B ECEH B2 0 A G B0 SR R EIRES o AR R B S I A TR R
X RGBT RS, SR ARG X BRI AT R b, 153 L ORI R 46 Hh 3 K L R
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Table 1. Physical indexes of soft soil foundation in original landform of Maanshan bulk material yard

= 1. SERLERHAR A SRR 1 i B AR IEAT

HURERF 5 (m) W (%) y (KN/m®) Gs e W, Wp Ip I
4.50 41.96 17.48 2.74 1.18 39.65 21.57 18.13 1.14
4.00 4320 17.68 273 1.19 39.40 21.60 17.80 1.21
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Continued
3.50 42.80 17.36 2.74 1.21 39.00 21.80 17.20 1.25
3.00 39.50 17.62 2.73 1.13 37.17 21.83 15.33 1.12
2.50 42.55 17.42 2.73 1.19 37.09 21.05 16.00 1.36
2.00 40.44 17.72 2.73 1.12 36.00 20.33 15.67 1.27
1.50 38.86 17.53 2.72 1.12 35.71 21.43 14.29 1.23
1.00 41.33 17.62 2.72 1.14 35.67 21.33 14.33 1.40
0.50 40.41 17.62 2.72 1.12 35.85 21.06 14.76 1.28
0.00 39.11 17.80 2.73 1.08 35.00 20.00 15.00 1.29
-0.50 40.50 17.38 2.73 1.16 37.25 21.25 16.00 1.21
-1.00 42.33 17.47 2.72 1.17 36.50 21.50 15.00 1.31
-1.50 40.62 17.42 2.73 1.16 35.77 20.54 15.23 1.31
-2.00 43.80 17.24 2.73 1.24 38.00 21.20 16.80 1.24
-3.50 41.40 17.18 2.73 1.20 39.20 22.20 17.00 1.13
—4.00 40.00 17.55 2.72 1.13 34.50 20.00 14.50 1.39
—4.50 39.00 17.20 2.75 1.18 36.00 20.00 16.00 1.19
-5.50 40.00 17.20 2.72 1.17 34.00 21.00 13.00 1.46
-7.00 38.00 17.40 2.72 1.11 34.00 21.00 13.00 1.31
-7.50 41.00 17.60 2.71 1.16 35.00 21.50 13.50 1.45
—8.50 39.00 17.45 2.73 1.14 35.50 20.50 15.00 1.24
-9.00 36.75 17.63 2.72 1.07 33.75 19.25 14.50 1.21
-9.50 37.89 17.66 2.72 1.08 35.89 21.44 14.44 1.18
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Figure 2. Depth variation of physical indicators in Maanshan
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1) HRIEEGALZRE T 2B, T e o AR T R VE LA 4.5~-9.5 m;

2) R4 1 Gt ordr, B LTLIAECRS R A S KR VE F 36.2~44.3, “FIEN 41.5; RIREE
17.3 KN/m’~17.7 kN/m®, “FH{EN 17.6kN/m*; FLERECA 1.58, ELEE N 2.7; WRERIEH N 36.2~38.8, T
fE 38.2; BERJEEEIN 21~22.5, “FIME R 22; WMEFREEHN 0.95~1.3, “FIMEN 1.17; BHREGCHE
N 15.2~16.9, “FIMEN 16.2;

3) MR 2 T L ORI R CHORN) SR 06 HU SRR Ve TR B B R AR B K E (w) s REREE () FLIR
tt(eo)s ELEE(Gy). WMEWL) ZEBR(Wp)s WIMEFRELAL) S Y F8 B (p) 25 FE AW HE 45 b 25 FH R VR 2 Y5 Bl Y
AN, H &I SHBEIR FE A .

4. [RIatb SRR RRE X AR

TR AR bR R AR R N E S, SRR SRR S S A EDIRR R, 2Rt
JEUE SRR bR B TR R R O B B R AR . — o RAE BB L YIE R bR SE T, MBS AR Z A AE — 58
KFo
TR BAR AR S R BRIl RIS PR B MR, i LR B HE B OB 5 R R iR Y B
PRI R FR, LRE B2 M 250 8 SO0 S B febr it AT ik . /b —iET 2 T8 A L
PR G, ASOR AN 18] VA 75 R0 1 - B S sk A7 18] U3 73 A
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Figure 3. W-e fitting curve
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FLBE B R e AR R SR, AT I LR B b A R OB BE REAT ) K AR i
RS LB R EZ . XM S, AR SLRR e 4 i se 3, R FLRE i
H AR S L RRUR AR Z L B L OB S B0 8 TR AR £, o B ge i BB iz A
BN E AR RINE KRR, IRIEE 3 AL S SR E L, WRNEFAELE R, RE
A3 H R = 0.891, RmBEAMSE, DL HURH R A MR b 42 TR FLBR L 5 8 K 3 2 i AR
PSP

b ARE R B ARAE AR B R R FA T AR, W O RARE AR, RAREL R+
WAL T RIRG KR FAF TR E R, LA EER Y £k D EE b AR E 5 b U E
BEAER): WA R AL T R KL AT, A b = AR A B3R D WA A 5T, o M B gl
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L B A ALRR K B B L B SRR AR LB e ST, AR A AR S O R . B L okt
b7 7 oY =g VA < L ) NIV >/ N 7w ) == e ¢ 1 o N G BV € g5 <2 R BN EIDE RS V= IR G S
FRER, MHEE 4 b RAREZS SKRMINE LR, ATAMEFELRIERR, R E 4 T R*=0.9569,
R<0, BmETMRK, SEILHERGER L+ R 2R E TS SRR BRI K.
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Figure 4. W-y fitting curve
4. W-y Bl & 1Az

g LECRHZ AR TR R L8 T L, ik & B4 T 80k 23U [F B BURES R T
AR & /K B AS R PR L BOIRES 0 Al 2. P4 Al O Rt RS . (Rl oK o FE S A0
3 T AR AR T BA S R I AN R R BOIRES , A ANFEIER, WkEE Sk DR 2, LT DLRFE RS,
PR EES, BJEARRBPIRES o IR IR PR K Z AT R I SRR A BOIRES AR
UKL IR . ERRFEFREOIRASR W 7 TSR EARE,  dRAR XI5 30 16 ME 2 R 8 B o 8] (1) 4
SR W EKEDR, LAPRESNESECEER, BRCDES AE, RISk R R, B
PUITBR: AEKEIGME, TASHEE, BRIFELS RS, EAMIMER FRESLE: S&KGnd 2
B, ARRAIRAS, S R A AR S e e S, LT RIS I RIRE S, TEE IER T AT
W, MECAGERRRE AR B SRR, L — A RS R A 5 — RS, M T AR
R B R R BRI R S K 26, tFRAR B TR o A [ A5 5 AR R B A5 1) B A 058 KRR N BB IR 5 7K %6 W (2
FRIBVE N IR) o MREIEZS A8 ARG AS 1068 s 8 /K BRI R 57K e v, (AR B I BRI o AR 2 R Bl
L HOEHA AN LA T80 . AT EIRAS, AR S /K R AR &K R 5B SRR KR, #ATHIZ
PIAREIE 5 FE 6. KRR LA 2 ANAT 03 KRR BR A K R 5 IR S K RAFE L R, R 25
& 0.9653 F10.9404, KM,

T T L A SR B R FR G AT, I ER R A AR B R AR B K () ANALBR L (e) s TR
PR KR (W) FEEBR & KR (W) Z A B RIF MM R, AT MRS, B8] = Z W&l
A2 (K 2~6)F1—Ju ok R ARG IR RA R REGNE, = FHAMHRREUE r = 0.99428. r, = 0.97243
M ry=0.97891, rel0,1], r>0.9 il R U RIR G KEW), FLBR ()M A8 H(w,) 2 M A7-1E
IEFZHERSE: ZH AR R R =0.98859 . Ry =0.94561. R; =0.95826, R*<[0,1], R*>0.9, kM
FHORMELT
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Figure 5. W-W relationship fitting curve
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Figure 6. W-I¥p relationship fitting curve
6. W-Wp, XEHL & HIZ

5. Ripith SRR HFEARG T St

PO R E I B A N, BRI RI R MPUEERPUE . TRLE, ¥ RHA SN
ZERIG A BT DRSS, X H R R R . T WAE LTS, HBENE, RERESEN TR
MR, TR A T RS RMN S —. Sl HoR 7 5 R & TR0 I8 ETURAR e TR 5
R, MR PR S ANAT L T S 7K Bl 77 2% At 0t By e L ORk 7 B R AL R RS BN GO £5
SO B, B SRZIAHIE . L0 AR bR BRI R AR R EC GO IR PR R, TARREERHA
AHREREZ . WIECHIR, LRWEIeR S 38 hs Z AAFAE BT IR S o

g oI R TR £, R . ANRIGRL AR b R IR (R A e e, SECR e
Nk AR SRR 2), JeHRARREAT-2.5 m LN, HAZTHROKAILLT, EEEEE, At
BURE IS 2 PR S G iR o AFDE I % e L ok D1 e br i AT ek () 7), AT TR 12 F R bR e e
TR TE 7 [ A R I AR . Bkl 3 - F I 100~200 kPa, JE4E RECFEIE N 0.62 MPa ™, [E4E
BLE-SFI{E A 3.46 MPa, F5E 71 F34ME R 25.67 kPa, W EEE - T-3ME )9 13.48°, TollIFRPT KRR 34.99 kPa.
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Table 2. Mechanical indexes of original foundation of Maanshan

%= 2. BERLRRBEDFIER

HURERR av Es c ) qu
4.5 0.58 3.76 24.97 12.87 36.45
4 0.66 3.10 - - 46.10
3.5 0.67 3.15 28.40 12.75 36.30
3 0.49 4.55 25.90 14.57 29.40
2.5 0.70 3.15 25.49 12.87 23.03
2 0.69 3.23 - - 34.70
1.5 0.68 3.40 27.10 14.70 38.75
1 0.61 3.25 26.70 12.75 32.30
0.5 0.62 3.49 26.59 12.31 28.68
0 0.53 3.98 23.95 14.20 18.60
-0.5 0.60 3.43 25.90 15.70 -
-1 0.50 4.07 - - 22.55
-1.5 0.62 3.48 27.60 15.12 40.95
-2 0.80 2.68 22.80 12.73 -
-3.5 0.78 2.77 - - 38.20
—4 0.59 3.45 23.30 13.70 -
—4.5 0.52 4.10 - - -
=5.5 0.72 2.90 - - -
=7 0.72 2.80 - - -
=75 0.71 3.00 26.30 11.80 -
-9 0.56 3.55 24.50 9.80 52.70
-9.5 0.42 4.79 25.58 16.28 46.10
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Figure 7. Mechanical indexes of Maanshan bulk material yard
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6. SELERHAYIE N FIEREX SR

RYEE 8 WA ihsk, S ERIAN o, , 5 ¢ BIEMIE, MM RL. BORZWIRYE Z R E 4L
FRE(e) AT 1.10~1.35, HE4E R (a,,_ ) EH 74T 0.5~0.9 MPa, HAEFLFRLL T H48 REE+ 7>
A YR P 2 O R R .

a, , =1.8506e—1.5209 R*=0.961
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Figure 8. Original landform e-av Curve of Maanshan Bulk Dump
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WRHEE 9, B BRI BN B 1 g, 5 e BHMASE, MRMERLF, ZtExkRnTA.
q, =—222.54e+288.52 R*=0.9722

60
50

40

20
y =-222.5x + 288.5

2 _
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Figure 9. e-g, fitting curve of Maanshan bulk material yard

9. SRR e-q, AL

i = B FLRR HE 5 e 4 R BRI TE 0 R BT e 5 B2 A 2 A&, e S0 LisoRh JR A6 B B AR AR
TIETRARAFAELNEAR 5 LT FUIX AT YR T FLRR bE 5 IR 4 R B e M IR S s 2 S 80Bc &, IRt
ATARSRYVERTTT, BRAL 1 FLRR L 5 4 R A A7 FE,  DLRALBR S R M PR 5T S s K [R5 R, AR
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P (AR R R BT, AT ANFLIBR L b5 TR 40 R B0 TG O BRI S S FE AR, AR R B R BIK T 0.9,
IS 5 #L EORRA ALER L 5 R AT M S (A 10), KIITFRIX WL LS AR 20
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Figure 10. e-c fitting curve of Maanshan bulk material yard

B 10. DELEURIT e-c BIAHIZ
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ASCAERT SR b, BT S L ok J5 n A = S I 06 a0 s P DR 508 T b
FIATIEL S AARRRREAT G0, T DO LR TR B B RS B SRR, P S FE AR IR (]
VATTRE . A S LR R R L DXk, IS T ST A R T

1) Lo AL IR TR FUR R R A T It kiR, HbRE T 4.5~-9.5 m YU, H
JEEEIR 14 m, #0 HUBLRS L2 T SR b .

2) IRV A L B SRR S R IRETE R, EERARCRILIL R —, B AR
FEAN, WIBfEbR BRI T s ahs, SHANX AR RCRZESR

3) SEZHORH e IR FUR B R B ) SRR AR L RIAR OGN 2, B AR AR A SRR L, U
FLEREE . ERER BIR . WIR MRREE LG T8 n S Y ELR AR A A SR 4, UL
PO 5 o4 R oM PR 5 FEA P 2R 0 Z IR SRR JE N 25, T/ & 7 RRAE W FTIX A ) AR S Bk
HymrEH .
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