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Abstract

The characteristics of changes in fine structure and macroscopic physical and mechanical proper-
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ties of loess under acidic environment were studied. The SEM scans of the above test soil samples
were processed by particle analysis tests and mercury compression tests, and the particle size
fractional dimensional values and the percentage of large and medium pores of the soil samples
were calculated. The Van der Waals and Coulomb forces between particles and agglomerates of
different soil samples were tested and calculated. The variation characteristics of grain level en-
tropy, alignment entropy and energy level entropy of soil samples were explained from a fine
quantitative point of view, which caused changes in the macroscopic properties of the soil. The
conclusions are as follows: when the stress conditions continue to change, the soil sample par-
ticles and agglomerates undergo a relatively large adjustment process to adapt to the changes in
external stresses, and this periodic change characteristic is consistent with the changes in the
structure of loess under humidified and acidified conditions; with the increase of pressure, water
content and acidity, the pore spacing between soil particles and the soil particle size decrease as a
result; the number and the content of medium and large pores. The number and content of meso-
pores and macropores decreased, and the number and content of micropores and small pores in-
creased; the van der Waals force and Coulomb force microgravity ratio between soil particles and
agglomerates increased. This proves that the evolution of the internal structure of the loess under
acid attack conditions exacerbates the changes in its macroscopic physical and mechanical prop-
erties.
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Table 1. Basic physical indicators of natural loess
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i BT WU 2H B (mm, %)
MR FEE g, W wm o owE T \ : ‘
(gem®)  (glem’) CONNCOREEE & S e Bk ik
(%) >0.05 0.05~0.005 <0.005
271 1.31 1.07 2994  19.66 1028  11.22 35.49 60.88 3.63

3. IRIEHR
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Figure 1. e-lgp curves of different soil samples before soaking
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Figure 2. Relation between collapsible coefficient and ver-
tical pressure in different solution
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Figure 3. Particle gradation curves of different solutions and in
situ soils immersed under different pressures
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Figure 4. Piezometric curves of in-situ soil and immersed in
different solutions under different pressures
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RVFELRT, K XU A bR FR R AL bR & SORLAE 1y ARKR & SO K TAZRAE IR N, ABFR R TR S
(1 LR AN RN Dyso HIAIURLZL T i 2845 HE AN 6] ELAR UKL IR 2220, AR5 BIVRT 2] 1 AS [ 7 ) 264 R IR 3
ORLEE A 2R, sl 5 iR, xR A h=0(2).

N (r)ocr™® (1)
INN =-D-Inr+k )

o, k AL BOR B 1 .

K 6 NIRRT EFERRIEE r4EE . B 5 mTAn, EARFEIEM T, 3 ROR R o 4 R R —
. DU R LR A I — A “PHIBI” RS FE . 37 2 mol/L Wfg, 2 0.3 mol/L fHf&
R AKRIGUIR = AR 434 A5 0 5h v Bl 49 731 & 0~0.8, 0~0.8, 0~0.6, 0~0.4. K r4E(Eih, +rIAL
SIVERRGT, HOJ AL, . EAF S AAFRBRENCERT, TR JE e 25 A [FFR B2 IR,
BEE L ARG RIFE BE R PR, AR S5 S i QAR 2 BRI B8 73 i, WA e~ ERIRAS 1m0 8 7 AR IR ES
R, JLREIG . BIEARK, PR VRELEEERE, IXFE TR E . ORI AN R4 I
KURFEVARE, 4 Fh L REE SR 1 e I HR AR B 4T
4.2. FRMEFHTHRELHFIERILLR

L HESI Eo SR LB 2R HE S L, RISE LR RIFLBR G RN 2 0 . TFFUR I, LA
A FLBR A PRI AR /N &2 Rayleigh 23 AR FUEE, sRFLBRIR MRS EAA KT 4 pm BIFLE . T8I 5K I8
73 H & EREAEAN RIS AF 0 B A RO /INFLBR A THIAR 4% B 0@) TS G BT A LB AR 2 F, - 42X
@) EEG R R ALBR AR A, 42 R G) ARG R LB AR S, B e

Rmax

S. =, Sq ®)
R=0
Rmax

Se,max = Z SR (4)
R=4

DOI: 10.12677/hjce.2024.136115 1065 T AT


https://doi.org/10.12677/hjce.2024.136115

Rmax
E S
S ~ °R
o= —umer i ®)

e Z SR
R=0

K, R AFLEEHAE, Ruw AEFEATIS KB KALE AR, Se WAFRSERMEARRFLBIA, S LA
TR, Semax AR FLER AR Z A

5 -
y=-1.4519x+4.2683
R2=0.994
4_
X
=
E3]
O
2 | O
0.0 0.5 1.0 1.5
Inr
Figure 5. Grain size distribution curve of intact loess
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Figure 6. The relationship between pressure and the fractal dimension of the
intact loess in different environments in compression process
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Figure 7. The relationship between the content of the original loess pores and
the pressure curve under different environments during compression
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AR 2 [A) VA A ol LU AT D S B i, AR AR E P R

Table 2. Entropy comparison of loess particle structure under different environmental condition

2. NEFMEFH T AR MNEEHNE

FLER I (Eq) HEZ4H (Eo) RS (Ee)
R 251 -

KL B 534 Dy K HFLBR & EE (%) Fe/W Fu/W
JRRTE £ 1.452 98.0% -0.19 0.77
50 kPa 1.192 96.9% -0.22 0.89
200 kPa 1.566 95.4% -0.31 2.04
800 kPa 1.188 71.8% -0.53 25.4
50 kPa + 7K 1.225 94.5% -0.25 1.28
200 kPa + 7K 1.771 88.3% —0.44 4.09
800 kPa + 7K 1.211 64.0% -1.11 92.04
50 kPa + 0.3 mol/L fijfi% 1.564 87.7% -0.50 1.64
200 kPa + 0.3 mol/L fijfiz 2.077 8.9% -0.84 6.88
800 kPa + 0.3 mol/L fiji@ 1.281 8.6% -1.75 78.48
50 kPa + 2 mol/L filji 1.684 80.9% -1.27 2.45
200 kPa + 2 mol/L f§f2 2.258 0.0% -2.28 10.88
800 kPa + 2 mol/L fii 1.471 0.0% -4.11 103.44

5. &hig

LB, BRI T R ARRIR . BRI A R E AR bR RIZOR . HESU
REZUI AL RRAE, 153 LT 4518

(1) HHE RGN, AR R R RORIRE 7 e CRE i) 2R B “BHJB U AR L, bAerh R
AR, AR SN RO B R, B S50 B D Sk A = R AR A . X FPEL R U] AR AP SN A2
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WL VR R I E OR (K A A AR RS BB v, AP R, ARUE PRI

(3) RAIVEAEAE IR I TR b, B v SN T AS [ L S Aot 3R 0 AR ] A 56 77 (e 280 ) 14
Koo BEHEFTER, XPAEUE AT Brigin, JeH R wiE e ME L, 3By 1 AL
(A B RPRAR I il o AERKANRIR AT T, X — IR E AW &

(4) X RIS« HEFIR A BESUR I 5 5 58 BETHEE SVPOT . B% WL AR S AN [R] o8 1) 235 R R AL PO 10
5o HARME—DIE] T IRVEIA A B T30 L2450, ARRURI T . HEF LR SRR R R B R

(5) LATS B 00t G M 7 AR b A AL B8 A ik, 0 2 20 A0k A S AR AT SR BB
75 2 RERLLT I W3 - ) A 1R R 5 AL G5 AR PR ORI AR, 3068 T 75 B AT R AR S M vk 3
W R F SR —E S HME.
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