e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

AR IUEAL K + B B S5 AAE R TR

MaE, RRR, REGK, WaE

Secondary consolidation characteristics and settlement calculation of soft soil treated by overload preloading
CHEN Liguo, WU Haotian, CHEN Xiaobin, and HE Jianqing

TELR AL View online: https://doi.org/10.16030/j.cnki.issn.1000-3665.202009016

LT RO H A R

Articles you may be interested in

B 1) SV ER 22 R S R 4 8 IO TN

Discrete element simulation of the influence of anisotropy on the mechanical properties of soft soil
X, R, XUBES, <P, 2284 KOs TR TR, 2021, 48(2): 70-77
AT A - b B s U HEAK [ 25 52 e 5

${suggestArticle.titleEn}

TR, AP, B, X AKSCHT TREHLT. 2020, 47(1): 62-68

PRI LB [ 25 R S BB AT

A study of the kaolin electro—osmotic consolidation characteristics and their numerical simulation
WL, AR A, ZERN] K SCHLT T AR 2021, 48(4): 78-85

(R ERIFE FF R 1 AR R Y g 2 o

Mechanical properties of the soft soil stabilized with soda residue and ground granulated blast furnace slag under the erosion environment
far g, SR, A/NEE, T/ K SCHLT TR HLET. 2019, 46(6): 83-89

I8 235 55 e 28R 5 1 R WLy~ PR S TS A S RO

Correlation between mechanical properties and microstructure parameters of soft dredger fill under the coupling action of consolidation

and load

Wik, B 2ehh, 220, v, 25K K SCHUTR TREHLIR. 2019, 46(5): 96-105
WURLERC -5 AL BT LE XS RDRE 13205 R A2

Effects of gradation and void ratio on the coefficient of permeability of coarse—grained soil

TH, e, sk, VFSCAR, XICH, skAE /K SO BT TREHIST. 2019, 46(3): 108-108



http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202009016
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202006027
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201906035
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202010026
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.06.11
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.05.13
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.2019.03.15

Vol. 48 No. 1 FRK o TR %485 5 1
Jan., 2021 HYDROGEOLOGY & ENGINEERING GEOLOGY 2021 4E 1 A

DOI: 10.16030/j.cnki.issn.1000-3665.202009016
HBETEALER TR ESFERTETE

EES-RE S E N 2
(1. PXFERELAFR, #d KiV 410075;2. #d 4 KR Kb B8R B, Hd Kkib
410007;3. HEHERF 2 LI BB TP SRERMN S EEEHET, Hd ME  411201)

FEEE: O T RS0 B AT B A O T 5 R AIE, 04 i 0 701 Ak BB b R A S R, SO BN ) T s X R R S5 R P Y
SR, AU 3 L, xR ) S B R R AT R B T S TR 4 1 — 4R W 45 I AR . R ER: & MR TR
B b S PR AT N, T A A A R v o [ A I T B S R, 24 DA oR 2 A TR A TR A S [ A5 I TRL Y 173, 3T BRK
et X 29 T ] 45 R (] JLF- BR300 A 2B, K[ 45 2R OB/ 8 A S A ) T I B B B U T 5 D s B A ()
S A0 TN, O I 445 R B0 O TR R, oA 0 T A P K A I 45 AR O AT 1, 20 i A T Ak R B Y Tk
I 45 2 RO AT /D, (HSZ W ROR A RAR W o 5 i o 7 o, S A 480 ik 1L, R K T 405 2 0 G i L 5 e e e Ok
KA, L T AR B AL, 4RI T R ST A 300 T8 B S0 B 48 S0 T A B R ) B AN TR — S AR

-9
SRR AR R RIS R B HEK BT Rk = L DR
FESES: TU4L YRR : A XEHS: 1000-3665(2021)01-0138-08

Secondary consolidation characteristics and settlement
calculation of soft soil treated by overload preloading

CHEN Liguo'”, WU Haotian’, CHEN Xiaobin', HE Jianging’

(1. School of Civil Engineering and Architecture, Central South University, Changsha, Hunan 410075, China;
2. Hunan Hydro & Power Design Institute, Changsha, Hunan 410007, China; 3. Hunan Provincial Key
Laboratory of Geotechnical Engineering for Stability Control and Health Monitoring, Hunan University of
Science and Technology, Xiangtan, Hunan 411201, China)

Abstract: In order to examine the secondary consolidation characteristics of the soft soil treated with overloading
preloading and analyze the post-construction settlement of the soft soil foundation treated with overloading
preloading, the soft soil of the Dongting Lake is remolded considering the influence of stress history on the
structure of the soft soil. In the test, the field conditions are simulated, and the one-dimensional consolidation
creep test of soft soil remolded samples is conducted after surcharge preloading and recompression. The results
show that the main consolidation time of soft soil after unloading and loading after preloading is significantly
shortened, which is about 1/3 that of soft soil without surcharge preloading, and the main consolidation time of
soft soil is almost not affected by the construction of drainage shaft. Moreover, the higher the preloading, the
smaller the secondary consolidation coefficient is, and the overloading preloading is helpful in eliminating the
secondary consolidation settlement of soft soil. The secondary consolidation coefficient increases with the
increasing building load. Furthermore, the secondary consolidation coefficient of soft soil without preloading

increases slightly when the drainage shaft is set up, and that of soft soil after overload preloading decreases
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slightly, but the effect is not obvious. Considering the stress history and introducing the overload increment ratio,

the relationship between the secondary consolidation coefficient and the overload increment ratio is found to be

linearly decreasing. The corresponding calculation model is established, and the calculation formula of the

secondary consolidation settlement is put forward. The results of the tests and analyses are of some guiding

significance for the design and construction of precompression foundation.

Keywords: overload preloading; soft soil; secondary consolidation coefficient; drainage shaft; overload

increment ratio; settlement
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Table 1 Basic physical and mechanical properties of the test soil samples

Jiefet BEE(gm”)  EAkE/%e  RiE  FLBRLL R4 REUMPa

W%  MIR%  SEVEERC WMHEER BiRJikPa NEEEEA/CC)

HH 1.81 43.6 2.62 1.08 1.02

45.1 26.3 18.8 0.92 5.4 12.25
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Fig. 1 Compression of the remolded soil
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Fig. 4 Primary consolidation time of soft soil treated by overload preloading
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Table 2 Secondary consolidation coefficient under
different test conditions

BEMR MR L S
/kPa /kPa Cu/*10 Cop/*10 %Wﬂ
(IR CERIFHK) o
125 0.191 6 0.2279 18.94
150 0.264 1 0.2799 5.97
0 200 0.426 9 0.468 9 9.85
250 0.488 7 0.543 6 11.24
125 0.079 0 0.0577 —27.01
200 150 0.104 2 0.084 4 —19.02
175 0.1316 0.1110 —15.66
125 0.0453 0.039 7 -12.29
150 0.074 6 0.057 2 —23.36
300 175 0.100 3 0.0739 —26.33
200 0.1177 0.0913 —22.45
250 0.122 4 0.106 1 —13.30
150 0.040 7 0.036 2 —11.16
400 200 0.0879 0.076 9 —12.49
250 0.100 8 0.091 5 —9.22
300 0.109 1 0.101 8 —6.66
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