Hans Journal of Civil Engineering =K T'#%, 2026, 15(6), 130-140 Hans XM
Published Online June 2026 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2026.156163

BT R BMFLBEEL A T =it
e AR TR

K O#, K R
PO BE, BRPU A TRE L4 g e S AVE B s gh s, BRI P

=R

%]

Wk H . 20264F5 250 A ER: 20264F6 H17H: KA HI: 20264F6H26H

HE

MRV ZH X B L1 72205, AR TR Z X KB EHr i (Qa) AR R, FFRT 8
JeRL BT RARWERE T R =R E S AHKEIIAR (CU) . B POREDSRE, RAHW TR
PEFEE(IL) 5 FLER E ()%t R = REB AN ) - MR R EPBIRESH (¢, p) IR, SRR
HEELEARRE T, HBERZILSEERGRWEE; ML RMeE X, HRIENEERY
BR/NES, HILXRERIEREAERMEARE. BT RRBEER T HVRESIL. e =Tl
B, ST ARKAMGEHRE T RERERGE. FIRS R ZMX E+ TRS BRI KUK
FREEFNRESE.

XK ia

Wt, =Sk, W, R, YRR

Experimental Study on Shear Strength of
Loess in Xi'an Area Based on Liquidity
Index and Void Ratio

Heng Zhang, Yao Zhang

Shaanxi Key Laboratory of Safety and Durability of Concrete Structures, Xijing University, Xi’an Shaanxi

Received: May 25, 2026; accepted: June 17, 2026; published: June 26, 2026

Abstract

To quantitatively evaluate the mechanical properties of loess in Xi’an area, this paper focuses on
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typical Late Pleistocene (Qs) loess from Chang’an District, Xi’an City, conducting laser particle size
analysis and triaxial consolidated undrained shear tests (CU) under different physical conditions. By
analyzing the particle size distribution characteristics, the influence of the liquidity index (IL) and
void ratio (€) on the stress-strain relationship and shear strength parameters (c, ¢) of undisturbed
and remolded soils was systematically investigated. The results show that Xi’an loess is a well-graded
soil, and its shear properties are significantly affected by the coupling of IL and confining pressure.
With increasing IL and e, both cohesion and internal friction angle decrease, and the attenuation effect
of IL on strength is more physically representative. Based on the experimental data, a mathematical
prediction model of shear strength with IL and e was established, enabling quantitative estimation
of strength under different hydraulic and structural conditions. The research results can provide a ref-
erence for the selection of engineering parameters and slope stability evaluation of loess in Xi’an area.
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Figure 1. Experimental flowchart
1 RIERIEE
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M5 5 2 5 AR AR 5 AR, IR A BT, R RTIME . O X B R B
PR 1o BbAh, BT TIRSSRE, B s E S /KRN 14.91%.

Table 1. Physical properties of soil
1. THER MR

[ T2 K& AR KA WPEFREL R FLER b
Gs Pdmax (g/cm?®) (%) Wop (g/cm?) wp (%) wr (%) e
2.7 1.81 18.24 14.91 17.2 32.7 0.72

MRIERTE, TFRE G, K& KRS THEEXRRIME, FRRLEKE w,=1491%, HAT
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Figure 2. Compaction curve of loess (a) and particle size distribution curve of loess sample (b)
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Table 2. Reformulation of the loess triaxial test scheme

F2 EERLT=MRESR

i T (gom’) BIKE(%) JE (kPa) AR TL
Y1-20 JEUR 5,10, 15, 20, 25 100, 200, 300, 400
5R1-24 1.8 (¢=0.5) 15,17, 20,27.1,30.4, 31.72 100, 200, 300, 400
6R1-24 1.7 (e=0.6) 15,17, 20,27.1,30.4,31.72 100, 200, 300, 400
7R1-24 1.6 (e=0.7) 15,17, 20,27.1,30.4, 31.72 100, 200, 300, 400

VE: 6 FEIKZE 15, 17 204 27.1. 304, 31.72, XM ATBRPETRE <0, 0. 0.25. 0.75. 1.0, 1.1.
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Figure 3. Stress-strain relationship curves of undisturbed loess under different confining pressures
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Figure 4. Stress-strain relationship curves of loess with different void ratios and water contents
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Figure 5. Mohr circles for different liquidity indices
5. FRIRMIEHNERE

Table 3. Shear strength parameters of undisturbed loess and reformed loess

FT3. RRBRELIMELRTMTEESY

Jrs T ¥ (g/em?) BKE(%) TR EL Hi% 71 ¢ (kPa) WIEEHEA ¢ ()
1 5 / 92.52 26.57
2 10 / 65.66 26.02
3 JEAR 15 / 41.15 25.87
4 20 / 32.34 25.51
5 25 / 23.76 25.22
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5%
1 15 <0 38.83 18.98
2 17 0 30.11 15.85
3 20 0.25 15.12 12.73
1.6 (¢=0.7)
4 271 0.75 12.22 12.65
5 30.4 1 10.13 9.51
6 31.72 >1 7.41 6.35
1 15 <0 54.44 25.30
2 17 0 45.37 22.10
3 20 0.25 21.07 19.00
1.7 (¢ =0.6)
4 271 0.75 15.53 15.82
5 30.4 1 11.83 12.67
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