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Effect of Loading Method on Mutually Embedded Settlement
of Miscellaneous Fill and Soft Soil
ZHANG Fuhai'®, HUANG Zhenging', SONG Yongping', CHEN Yu'

(1. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering, Hohai University,
Nanjing, Jiangsu 210098, China; 2. Engineering Research Center of Dredging Technology,
Ministry of Education, Hohai University, Changzhou, Jiangsu 213022, China)

Abstract; The muddy soft soil under the miscellaneous fill foundation can easily be squeezed into the
pores between the miscellaneous fill particles under the action of the overlying load, causing mutual set-
tlement. This part of the settlement is not considered in traditional foundation settlement calculation
methods. Using a self-developed soil intercalation experimental instrument, one-time loading, conven-
tional graded loading, and composite multi-stage loading tests were conducted on soft soil and miscel-
laneous fill in the Qinhuai River area of Nanjing, revealing the development law of intercalation settle-
ment under different loading methods. The results show that under different loading methods, the total
settlement and embedded settlement show a stepwise growth trend, with a sudden increase in settle-
ment at the moment of loading, then gradually slowing down and stabilizing. The difference in the to-
tal settlement and embedded settlement mainly comes from the settlement changes at the moment of
load application. In the case of multi-level loading, the embedded settlement is negatively correla-
ted with the loading order and positively correlated with the load proportion. Through curve fitting,
it was found that the embedded settlement is logarithmically correlated with the loading order and
exponentially correlated with the load proportion. The proportion of embedded settlement is nega-

tively correlated with the loading order and positively correlated with the proportion of load. Moreo-
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ver, when the particle size is large, the sensitivity of the embedded settlement proportion to the

loading method decreases.

Key words: miscellaneous fill; embedded settlement ; loading method ; load proportion ; special gravity

of miscellaneous settlement
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Fig. 1 Design drawing of test instruments
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Tab. 1 Basic physical properties of soft soil
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Fig. 2 Actual drawing of test instruments
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Fig. 4 Schematic diagram of soft soil and miscellaneous filling
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Fig. 8 Embedding settlement under different loading stages
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Fig. 9 Embedded settlement under different load proportions

A0 R AR BN 8 0L A8 UK R 4 G
TNk 29 75% ~25% 2% 50% ~ 50% . 224 25% ~
75% ., HJFH ] BEEAEfr R 5 i/ N E LT, B
— R E A — /N BN, Bk )R KR
N T B /NGy R R R R R A —
FERRPE Y A, ik )2 R AR B e R B R R,
i IR B 2 DY A% 3 0K 55 3K 2 ) BT D) 5



5 4 4]

SRR A N7 2O e B S B HAR DT B R 23

B DRI % DU B R B b Bk T — R g
S — /NG Aar 2, RV ae7 28 7 BN B R DT R /)N
B i 28 o LU G K, I ey 2 K, EL TR B
WK

HRAE LA 143 A, B4 0 8 i i 28K 5 BG4 K
B, LR F A8 B AT 3G BLA R
%Uj'ﬂ y = 3. 3604007&(5@1% 5 mm)ﬂ] y = 4. 9604007%
(Hi4E 10 mm) ,R* 435124 0. 998 3 F10. 987 9, K
T0.98, BRI, >R HI4E Bt 4oox far 2 b 5 H ik
ORI & A AT — 1A 3

2.4 EHEinESH

R MR 0 L Ak DR 1 R AR 5 AR
HAR TR 5 H MRS, i SCRT A B TR S e
R UTRE ) U AR M 400 0 4k DR 5 L, 43 0l B —
UHNERIE LT ML 20 min W 19 B 4% TTRE 4 045
PINERT 26— Ay 2082 € I (IN148 600 min ) (19 H
UK 22 BN 3% 8 5 — 90 Fr 4088 5 i (%
1 200 min) B B i DTSR 00 B DTS, R 4
AR = BRI B TR A H, R
AT DL SR H A LR o HE R 439% ~76% , BB H
FRUTRE B & AR AR A, X 5 3Cik [ 19] s
L IE—3,

R4 REMB X T E IR & b

Tab. 4 The proportion of initial embedded settlement

under different loading modes

1K WIHH E R UTRE &7 L/ %
FifE 5 mm Fi e 10 mm
—UIm#k 71 69
WL HIm L, 51 51
2% 25%~75% 52 74
2% 50% ~50% 43 71
ZH% 75% ~50% 56 76

P — B 2 Bk DR S S TR Y LU E X
R H R UTRE HEE, AN R n 2k X B UTRE L
)k S aniEl 10 s, B ATAS ) X T P AR
T 2R3 A ORL, #8007 X — O 2k ny fe 4 H
MU L ER K, KR EE SN, RG2EGZ
P MAEE A 29 Bt B4 T D & e
KRR EZH T5% ~25% , k=29 50% ~50% , fix
JG IR 25% ~T5% . VEWATE N 285 78 v B4 T
R b 22 B B A, A 10 Hnl L&
PR AR 5 Y 2% 3 - B0k 76 S W) 2% 05 =X F 59 5
UL L o Bl 488 Bsf ] ) 728 Ak il Ze T S 4R b Ui
AR AR R K, B o DT A b X6 i 28k O = ) ek

PEFAG, P 2RI 10 mm 4 2248+ ik L 22
TR /N, BN i T ) 2% L 4 5 2 4 TR [
B LT EE S AR X /N AR T H AR i — A R R
SHCE R UK T TR A 2k oy AR
CERTN

100 - — —Wn#E — HRH
< 80 —— BH25%~T5% ZH50%~50%
= & ZUT5%~25%
B 60~
&
5 40
=
= 20
O 1 | 1 | | J
0 600 1200 1800 2400 3000 3600
A ) /min
(a) $f25 mm
100 -
80 &

— WK
2 %:50%~50%

— —WIn#
ZH25%~75%
LR T5%~25%

HARIT L E /%
-
(=}

1200 1800 2400 3000 3600
0K []/min
(b) #4210 mm

10 AREIN#R 5 20T 5 i TR b B B s ] A8 4k 1
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