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Influences of arrangement and cementation of soil particles on structure of
artificial structural soil
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Abstract: In order to obtain the predetermined arrangement and cementation of soil particles, the additives such as expanded
polystyrene (EPS) and cement are usually added into the soil for the preparation of artificial structural soil, which can form the
artificial structure of soil. However, there are few studies on the influences of arrangement and cementation of soil particles on
the structure of artificial structural soil. A series of tests are carried out to investigate the influence law and mechanism of
arrangement and cementation of soil particles on the initial structure and structural evolution of soil. The results show that the
initial structure of soil decreases with the increase of EPS content and particle size, and increases with the increase of cement
content. It is because that larger EPS content and particle size cause more pores and larger pore volumes in the soil, which
weakens the cementation between soil particles to reduce the initial structure of the soil. In contrary, larger cement content
causes more hydration products, smaller pore volumes and stronger cementations, which improves the initial structure of soil. In
the process of structural evolution, large EPS content, particle size and cement content increase the soil structure when the
stress is small, which is mainly related to the enhancement of the energy absorption and reduction of EPS particles and
cementation of cement hydration products. The research results help to enhance the understanding of arrangement and
cementation of soil particles in structural soil and provide a significant technical guide for the preparation of artificial structural
soil.
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Table 1 Test plans

I EPSBE  EPSkif: KEBE P

'S A% Se/mm Ad%
A 1.0 0.3~0.5 5 S
B 1.5 0.3~0.5 5 EPS B
C 2.0 0.3~0.5 5 ol
D 1.0 1~3 5 EPS if%
E 1.0 3~5 5 ol
F 1.0 0.3~0.5 2 KB E
G 1.0 0.3~0.5 10 ol

1.2 REAR

H AT on SRS R S E T E ) 2k OKk
WA SE R PER BE TR bR IZFBAR N T AR R A
VIR VN N E A A, AR
B AT AR SRR BRI AR S5 HIRAS o [RIE, A
KM RBIEFRR BRI S . @t 45Kk
AL ZHU0), R A MPESHR] Ll IR AR
SRR R . ASCRAINA (RBE) Fitts
HORA IR L AR 25 A R

MR - Tik5e 7 AR (GB/T 50123—2019),
TFFE TG MM PR AT e 588 2 R U6 R HL AR () RARE, 1K
SR FH AR5 ) LA 1.6 mmy/min 38 R il AR o S8
2 He 4 ] 5K SR AR AR T AR B, e
AT E L E N 50, 100, 200, 400, 800 kPa, H.&#%%
i B AN FR 82 22 R TE A /T 0.005 mmv/h.
1.3 I H

AR YRS A A 11 SRk Sk B LT — A
P 3K 2 BoR T IX ARG L R A B ) Rt

% 2 [FERILF0 EPS EAHHE
Table 2 Physical properties of uncemented soil and EPS

% 1% HE Ngemd)  KE/% /P
Ef 39.15 21.75 17.4 1.82 34.95 1233
EPS — — —  0.02~004 — 30~200

WG LM TS 2E (GB/T 50145—2007), ZJ&
B R ER - (CL). Pl EPS ki
KE T MN—FKER AT AR AT AT EPS FUki M5
FIRF 2, REGE FERIE EPS ki, %28 EPS Wik
IFEARFEME IR 2 Fron. WG KA B F il AR
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Fig. 1 Curves of unconfined compressive strength of structural soil
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Fig. 2 Comparison of initial structure of structural soil
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Fig. 3 Compression curves of structural soil
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Fig. 4 Comparison of structural development of structural soil
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Fig. 6 Structural development of structural soil with different
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Fig. 7 Soil structure from scanning electron microscope graph
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