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Experimental Study on the Evolution of Loess Strength under
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Abstract: The soil in the northwest loess irrigation area has been affected by the dual effects of dry-wet cycling
and salt pollution, leading to significant deterioration of the loess properties in this region. Taking Q, loess
contaminated by Na,SO, as the research object, direct shear tests and scanning electron microscopy (SEM) are
used to analyse the changes in mechanical properties and microstructure characteristics after different numbers of dry-
wet cycles. The results show that: Under the dual effects of dry-wet cycling and salt pollution, the strength of the
loess deteriorates significantly, and the microstructure changes significantly. Among them, the cohesion shows
obvious deterioration, with a decline rate of up to 38. 24% to 51. 4%. With the increase of salt pollution and dry-
wet cycling times, the proportion of individual particles in the loess body increases significantly, and the aggregates
begin to disintegrate; Na,SO, repeatedly crystallizes and dissolves during dry-wet cycling, thereby exerting a
combined effect of salt swelling and salt erosion on the soil; among the two effects, the destructive effect of dry-
wet cycling on the soil structure is greater than that of salt pollution. The research results provide an effective
reference for engineering activities and pollution control in loess areas.
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Fig. 1 Sampling point location and field sampling
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Fig. 2 Particle diameter distribution of Q, loess
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Table 1 Physical indices of the soil materials

W/BEE A HufH W/BLEi A HfE

FTHERE/(g-em™)  1.34 W/ % 28.93
= & 13.57 IR/ % 16.71
L 2.72 YAVEFEEL % 12.22
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R2 ARREFEKETERETES= (S0 .mg - kg™')
Table 2 Main salt ion content of Dianziwa Reservoir in

the study area (unit: mg - kg™')

eyl ¥ifE E3ii] [
Ca™ 31.2 K* 12.0
Mg 87.0 HCO,. 333.2
Na* 344.0 S0,* 431.9
ol 333.2

®3 QEIMFHMERNFEEUIAS

Table 3 Main chemical oxide components in Q, loess

=R 4] ¥IMH/ % A YIE %
Si0, 50. 52 MgO 3.91
Ca0 18.23 K,0 2.42
AL,0, 14. 03 Na,0 1.82
Fe,0, 9.07
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Fig.4 Dry-wet cycling path

2 Rk

2.1 BN

KRR ISR T A 0 20 AR X B
{3, 76 0. 8 mm/min [ 5Y Y] 3 T XA [\/] #e B
Na,S0, {54 ik (L FE H A% 61. 8 mm = &
20 mm) #HATHY), B4 A LR —4, R E 4
Fhife % (0.3.0.6. 0 Fl 10 g/kg) i Na,SO, 754+
FE T 4 4 4 4 A FESBITE 100,200,300
F1400 kPa 113 B far 40 /E H T 64T B2 57 U105
it a4 41 16 ETYI R,
2.2 MRS

T 4 SEM IREE & 7E TIRIEAR Z )5 K
FRER L ER A /NG DT A 20 mm X 20 mm X
10 mm ( Kx F& x5 ) W2 7 i, dEAT K T8, 4R
Ja ¥ 7 R AT W, 22O B oy, O
Hitachi Mc1000 55— 55 #5 Uk A1 #5 F FF o Uk & 4b
M, E, R AR 4 4 XBERBUICR
1 000 15U %, K B MLA 650F %4 31 4 v 53 0
EL OSSN H R R 2 TT & 1 PCAS
R G —2 A O EE # , a0 6G SEM %
FHALTE 430 R RI GO S R Y A4



2026 4F55 2

Th e, 55 ER TS Ye— TR AR ST 2 5 BE AR 1R 5 559

TR R BOR , 15 0B, 2B LR
3 RXBLERAESH

3.1 IMBIREYSHE

DL 200 kPa T B 1 AR B SL - FE
H-piAs & As A (B 5)  Hh Ry oAz, RIgY
YN SiRFE B A2 (61. 8 mm) Y FL(ET it Xt
Lo, TR AE IR T B R -0 AR i 4 35 e B 1
AEREALRRAE . IXFPAT A A R AR 2 AR A Y BT )
AR BTN TGRS 0, SR 5 B N AR S N
TR, 7F 100 kPa 300 kPa #1400 kPa 3 FhJE
T, SL A FE B R g — 0 AR O R AR H T A G AR
Ak, A TIRAEERXT SL R R -1 A8 56 28 B 52
ANRFE ., WA, RFEWE Na,S0, /KF T W -
75 T 2t 52 R AR A AR | 3R I TR BR T R
V5 Y g 107 AR 2T 25 1 S AN B

120
100
& 801
=4
R 604
i 60
R
2R 40
201
0_.
0 2 4 6 8 10
BYYIRLAE /%
(a) Na,S0, 6 g-kg™
100-
—=—SL (0 g-kg™)
——SL (3 g-kg™)
804 ——SL (6 g-kg™)
—v—SL (10 g-kg™)
§ 60
3
= 40
R
=R
20+
0 g y=1.0/%
0 2 4 6 8 10
BYYINLAE /%
(b) 6K TRBIER

B 5 SL RN -RIEH &

Fig.5 Stress-strain curves of SL soil samples
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Fig. 6  Shear strength variation curves of SL loess

under different concentrations
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YIS B AL AR AE | ¥ - AT BY i B i 0L A
FE B 388 0T R A 5 285 58 o B0 o BH I 19 45 P e vk
TRERTE 38. 24% ~ 51. 4% ; [N JBE 48 £ 18 Ak i i
BN,

(2) HFER I SBE Na, SO, e B 38 i i &8 Jin
WA 76 10 g - kg RS YIAEE T, Ehi5 0%
TR PR & 35. 8% , W ER 15 e x5 + iy 40 E
HepsE A,

(3) BfE PR PR EL B3 I, 5 Y vt rp LA it
7 L) S 0, A SRR T AR A 22007 6 IRAE IR
Jei 15 Yt - FLBR S AL B AL N T 18. 46%
VG UAE R RALBR A7 EL R T 2. 43%

(4) FERE 75 Gy ok B 38, £LBR 70 T8 4t 508
N, FBH LR A AL i ka2 9F AR 0
Bl V5 Gy v BE B4 0 i R A T W A PR O R
Na,SO, & 25 & A e, T A 38 7= A 1 3
JiKA5 ER PR A 5 T RRAE PR VE R G 34 4 i e R
R V5 YLl R
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