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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 parti-
cles 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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(1) Rk AREG AL SO T 22 AP S e T 3T, RARTE LAY BN L2 1. BUEIR
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(2) WHRRVAR: HIRAL %N HNOs, 7> 184 63.01, fic By 0.3 mol/L F1 2 mol/L iSRRI W -
2.2 REHZE
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(1) HIE 20 AN KIATI RS, BRI N =4, TR AZEMK, 0.3 mol/L A1 2 mol/L [ REERIA K -
KR4 7 AERE, 2 BIHEN 25, 50, 100, 200. 400. 800. 1600 kPa fij 4% .

(2) TE LR RGP LA HRFE R, 2 AR IR A [RI R vk B i B v, #% 1% 0.10. 0.25. 0.5. 1.00
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BRSNS — IR EUE, BB R E N IE (BN R A KT 0.01 mm).
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Table 1. Basic physical indicators of natural loess

F 1. RARITHEAKRYIRIERR

Bl Bk 25 % (mm, %)
AL FWIE g, WR Em BR T — o -
(g/cm3) (g/cm3) - (%) (%) T e ki AR ki
(%) >0.05 0.05~0.005 <0.005
2.71 1.31 1.07 2994 1966  10.28 11.22 35.49 60.88 3.63

3. RIS
3.1. EZEiRE
1 B R4 R 5 M751) e-logp BHZR . 7E 25~100 kPa JEE N, 1RARFIERAT, #1H E4528
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Figure 1. e-Igp 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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Figure 5. Grain size distribution curve of intact loess

Bl 5. RRELAIRIE L

24} ]
IR 4
S Y.
o— 7K
21F —a— 3203 mol/Lik: A
v %2 mol/LiHIR v
1.8 F o
Q* v -
'y
15 F "
A
12 F ] ]
0_9 1 1 1
0 50 200 800

P (kPa)

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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FrCA, DBR VLS 2 I FEA RS S8 A B, RS IR ARG /N [13] [14]
b RORE 2 T O PR G A A T a] LS e b BORE 2 TR A BRI SRR R R 77, ORI BB 77 mT A e Bk -3
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Table 2. Entropy comparison of loess particle structure under different environmental condition

3 2. PREMEFH T RHER ML

—— RLE R (Eq) HEF195(Eo) RE M (Ee)

RLJEE 43 4 Dps K HFLBR & EE (%) Fel/W Fu/W

JRAR L 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 fit{fiz 1.564 87.7% -0.50 1.64

200 kPa + 0.3 mol/L % 2.077 8.9% -0.84 6.88
800 kPa + 0.3 mol/L fi§#& 1.281 8.6% -1.75 78.48

50 kPa + 2 mol/L fi&#2 1.684 80.9% -1.27 2.45
200 kPa + 2 mol/L fitjfiz 2.258 0.0% -2.28 10.88
800 kPa + 2 mol/L fiji% 1.471 0.0% -4.11 103.44

5. &g

L EREG, EERTIT T R ARRIR . BRI A A E AR bR RIZOR . HESUE
REZU ARG AL, 153 DL T 4518

(1) BB, A [F A B RORORLEE 7 4 (R ZUR8) 3R Iy “ BRI R by, rerh kL
A, AR SN B R, B A5 B D 5k A 2 R AR A . X FPEL R U] LR AP SN A2
feif, SRE—DNARHBERERE, L& RSB 3L .

(2) ZEAHEI, A LB IR S B 2 o h LR AR FLRR R BOE AN & B 2 il PR
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FOKARIR G, X —IRE AW, B RHES R (HRE ) A S e S a2 7 ife. W
MR IR B2 A TR R A RIS, SR TEREAR, AsE MEag o,

(3) RHIVEARAE IR I TR b, B v ST T AS [ L JE A 8 3R 0 AR ] A i 5 77 (e 200 ) 14
KA. BEAE S MISE K, XN BUE A P n, JUH RGBSR IMELL, EERPIY 3 W LR
A1 BT L R A TN e AERIKARRSAATE T, X — IR E AR,

(4) X L FRIZR « HEFIR A BEUR I 5 5 58 BETHESE S VPO, % WL AR S AN [R] o8 ) 435 KR AL PO 0
970 HERME—DIEN] T IRVEAR ST B T e b Ak, BAERUR I HESI LR UL SRR R PR

(5) DTSRRI I0 0T B W7 A 4R n AN ARk I s Dyt ook 3 2 Lok 2 R AREAT B BT
P52 RERLLF I W 3 - 1y S R B 5 AL G5 MR AL PR SR B AR, 0068 T 4875 2 A TR R AR S A ok 3
o R F WA —ESHME.

EHEUmHE

B 76 48 208 T IR 45 b 05 5 0 78 1 2139 H (22JE018, 23JE018, 23JE019), KIVTR} 2B JF AT 7t 3 4 1
H (CKWV20231170/KY).
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