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Experimental study on settlement of intermixing between
miscellaneous fill and soft soil influenced by particle composition
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Abstract: The soft soil of silt underneath the miscellaneous fill can be easily squeezed into the pores between the
particles of the miscellaneous fill under overlying loads, resulting in mutual embedding settlement, which is failed
to be taken into account in traditional foundation settlement calculations. But miscellaneous fill has the property of
uneven grading, and its porosity is closely related to its particle size component. This paper selected four different
particle size groups, a binary mixture of heterogeneous soil particles of different particle sizes was studied, used self-
made embedded instrument to investigate the evolution pattern of total settlement and mutual embedded settlement
under the different particle size ratios and small particle content of miscellaneous fill by tests. The results indicate
that: under binary mixed granular composition, when small particles occupy the body, mutual embedded settlement

increases with increase of small particle size, when the content of large and small particles is the same, the mutual
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embedded settlement tends to decrease first and then increase with increase of the particle size of small particles,

when the content of small particles is less, the mutual embedded settlement decreases with increase of particle size;

and in the process of particle content change in miscellaneous fill, when the particle size of the small particle is small,

mutual embedded settlement decreases with increasing particle content, when the particle size is large, the increase

of particle content does not have much effect on the intermixing settlement between the miscellaneous fill and the

soft soil.

Keywords: miscellaneous fill soil; soft soil; mutual embedding settlement; particle mixing; foundation

settlement
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Fig. 1 Design drawing of test instruments
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Fig. 2 Physical drawing of test instruments
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Table 1 Basic physical properties of soft soil

PN T# R/
LBt IR/ Y% WR/% ERIEE
KER/ % ! ! " (g/cm®)
62.1 1.13 29.6 55.5 2.68 1.27

1.2.2 #P|EXH

TR TSN B A H S B iR G
FREIGHME L) AR | ORI R K S 87 A K e
(B 3K UL, R AR K /I b A B UKL () 45 280K 72 AH
XTIV o
1.3 K EE

e BT AR T A2 48 4 B T B B A
A A LB A, 1 % E R TORE B G 43 2 B Rk
SRk 45 2 1 0 U0 R o A7 115 B, i B 2% 3+
2 VERAJE W G TR AN I 0 AL AR T DU o ik
g5, T 2R 3 A BURE K U8 BR EURL i BE , A BT
itk UURE LU R W] 28 AT I FE AN 5 R A
TR, TR R S TR S [ 45 TR 2 22
LD PR

hy=h—h (1)

oA h AR i A S LB B TR s A R
SVUTRE 3 by AR [ S5 TR

SUTRE 2Rl 38 o 5 B 00 B8 AR Rk A B 4 D
o B BRI  EORR & AR i AR

AR 58 4 O T ol A P R HEK . P i
ORI 22 A TR T D A K A SRR il X
(2) 53t o [ S5 TR &

hy=— (2)

A VORI A B4 HE K H 5 S DRy 245 A A W T TG
o THMZS AR BN 300 mm, BRI, 75 25 47 1) 18
1 1 AL S Tl X (3) 5 o

S=nr’=706.86 X 10°mm? (3)
1.4 RIEIET
1.4.1 #4Z2%R

AR B = T AHRL B 43 A 0 1 B A 5 3 50 1
(Y 22K, 2% 3 1 B KBORRL AR B 50 mm o 1 bz 2
50 mm Uk LA S 25 42 1 05 204 A B AL B g 2R i
4 $5 K IBUR R A2 R 7. 74 mm (UL &L 3) , JF A, AR 4 /N
UKL RE A5 1 I8 78 AL b, 4306 05,1030 mm
A kg /N OB () R0 A2 /IS T 4 Sk B 28 1 1 2 4+

5>

3 50 mm ik FLEE B
Fig. 3 Porosity graph of 50 mm particle size

(a) 50 mm (b) 30 mm

(C) 10 mm
B4 7RI S L Bk SR 4 B

Fig. 4 Physical drawing of miscellaneous fill particle

(d) 5 mm

with different size



%5 AR, B R AT R L 5 4k £ IR0 R R X B AT R 13
1.4.2 AT LI + AT E SR, LURE R AR A) . S

AR A NEURL B R 4 5 A+
AR VTR RS R, 3T B S BURCE SR A S, DL B
— KR TEUG  BNEOR R T RO £
f L 9 Sy R w26 /IS B0ORL B it 43 0 S 10096
80,5020 .20% o &, ¥ 3 Fh /N UKL L A% # K
ANSORL 5 H 0= 1C/NBURL B 5 5 100%6) (22 8( K ikL
J i 7 20 %6, /NURE BT HR 5 8096 ) 5+ 5K R BT i
di 50% , N BURE B R 50%) L8 2 (K kL R
806 , INURL T it (5 20 %6 ) #EATHC B, L L T & S5 AL
B b an e 2 s (R as R R R M 0) o

x2 EHREAFAE

Table 2 Schemes of mutual embedding tests

Fe - A5 RAR URL B i/ 6

K4l fLEIE
5 mm 10 mm 30 mm 50 mm
1 100 0 0.482 357
2 80 20 0.511293
3 50 50 0. 556 878
4 20 80 0. 605 300
5 100 0 0.559 361
6 80 20 0.574 717
7 50 50 0. 598 327
8 20 80 0.622 655
9 100 0 0. 606 940
10 80 20 0.613 307
11 50 50 0.622 953
12 20 80 0.632 715
13 100 0.639 289
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Fig. 5 Soft soil filling is completed
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Fig. 6 Miscellaneous soil sample filling
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Fig. 7 The total settlement curves of each small particle size

with temporal variation under different small particle content
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Fig. 9 Variation of inter-embedded sedimentation of small

particles of different particle content with particle sizes
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Fig. 10 Variation of inter-embedded sedimentation of small

particles of different particle sizes with particle content
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