o554 12 Hm & X @ kK O F ¥ W Vol. 55 No. 12
2021 4 12 H JOURNAL OF XI"AN JIAOTONG UNIVERSITY Dec. 2021

S0 47 FR o AL A 5 B4 B2 XL o 70 500 45 4 1 25

BEE . ERE, BEES, FURMK
(1. V52353 R A BB 5 850 TR 2B, 710049, P§%2; 2. PRV4s + b TR @R ER . 710075, Pi%)

HWE. ATEFEDAHEIESHES ZRXRER T L0 HALERNG P a, A A28 T 2 #8E
(SEM) 42 4% £ 3 H) AR IF 2 4 Sierpinski S HAEA EH M EX R LR ER . T ZHRLT 0 F
(B 3F6FIFAINERFRTOMTERRN Y LOBRALEMFRLEAETIRE, R
KR A AT TR IG I EAPALS 6 F o O FE M LEMARK BN T & SR ZHHE
KA BAERLLE QBKRL2L,ERDT 50 pm BB R F I m, BUE 7 6 &R R H £ G
BT R 2B ) Sierpinski o FAAEFAH 9 FBAF 1. 204 8,48 TAHAM 3 F LEH M T
9.88% . KA EAPMHAER T LIE LMD EHAR.

FERWE . R L MM B afhd i

RESES. TU411. 92 XEKERES: A

DOI. 10.7652/xjtuxb202112020 XEHE . 0253-987X(2021)12-0172-08

.~_ g~
OSID £t

Influence of Planting Years on Microstructure of
Sandy Soil Amended by Soft Rock

LUO Xilian', WANG Yike'*, HAN Jichang®, GU Zhaolin'

(1. School of Human Settlements and Civil Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Shaanxi Provincial Land Engineering Construction Group Co, Xi’an 710075, China)

Abstract: To clarify the influencing mechanism of different planting years on the microstructure
of sandy soil amended by soft rock, the evolution processes of soil microstructure under four
planting periods of 0 year, 3 years, 6 years and 9 years are quantitatively analyzed in the
experimental field by SEM (scanning electron microscope) and Sierpinski fractal model. The
results show that a certain number of the soil with bridge-like barriers, filling-like barriers and
envelope-like barriers appear in the micro-aggregates of the soil with crops planted for 6 years and
9 years. With the increasing planting years, the soil particles with diameter less than 50 pm
significantly increase and the particle orientation and particle shape vary from simple to complex.
The Sierpinski distribution fractal dimension reaches 1. 204 8 after 9 years planting, an increase of
9. 88% over that after 3 years planting. The microstructure of the soil is significantly improved
due to the planting effect.
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Table 1 Main physical and chemical properties of soil

. TORL I e/ 20 R/ AR/ A/ A/ AL/ I
138 AP A ki (geem®) (gekg') (gekg') (gekg) (gekg "

= 54.05  38.51 7.44 1.61 0. 44 0. 50 22.26 2. 26 8. 26

RS 95. 00 4.15 0. 85 1.52 0.75 0.75 26.51 3.32 8. 48

MR+ 59.57  34.61 5.82 1.37 59.57 34. 61 5.82 1.52 8. 41
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Fig. 3 Construction of grid with different edge lengths
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Table 2 Equivalent diameter and particle size distributions of

compound soil of different planting years

s RLAe o3 A 53 b/ %

AR AR <50 50~100 100~200 >>200
/a pm pm pm pm pm
0 110.3470.18a 0.3 8.1 62.7  28.9
3 109.2640.31b 1.1 10. 5 67.4  21.1
6 103.32+0.24c 9.2  10.5 63.1  17.2
9 101.6040.11d 10.7  12.1 60.3  15.9
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Table 3 Statistical unit shapes of aggregates in the

compound soil
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Fig. 5 Rose diagram of compound soil particles of different

planting years
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Table 4 Probability entropy of soil particles of different

planting years
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Table 5 Fractional dimension of soil particles of different

planting years

LI AR /a ST 4E B
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