F38LH T R | 2 Vol.38 No.7
201747 H Rock and Soil Mechanics Jul. 2017

DOI: 10.16285/j.rsm.2017.07.026

R e XELRESBHRRK
B SURFAE S HLH 4347

& b2 F B sk, BXF!, 2ar’d RryAC

(1. BT M5 B va -5 HUTOR B (R4 B R i se i =, PO)1 el 6100595 2. Jbatili s s sc i R AR, dbst 100038; 3.
WO RIS IREEEBE, dbat 100083; 4. JRARFE T MRS T 228, P01 4B 610059)

B O B EHXEREK TS, SEH TN ETE, RS THIACRAS . s KV E/E A R84y, Rl
BB T LSRRI R AR R S, R R L PR SRAE o SR IRBI. WOBRIEE T Zeta FAALX . FRIBHE & 5 114
RSFFEEA . BT i S5 M B ATk 25 A T A5 T AT 7T . RIS R R, PR RSB (R
BRI — KN TR L AT, SE A N I B AL 2 RS R, T T 3 LS PE S5 A IR A I e Lot =K, 4
(TR TR, 38 RS MR, N R AL B35 PRI RIS FLIRK B TRk S8R, SRR R B T3 R AR B AR
Rk eh KRS EEAR N, Bl N BRI AR AT K BRI RN G 0, s Eh A T B s i T &b, S8t
FHBURLE— 20 o0 U, RORL SN, RUHRZE BUREEA AT, P BB A R PR,

XK OBE I MR, BRE IR HLEI AT

h g 433K5: TU42 SCERBRIREG: A XEHRS: 1000—7598 (2017) 07—2043—07

Time effect and mechanism of strength weakening of loess
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Abstract: The infiltration of irrigation water on Heifangtai loess plateau raises the groundwater level and saturates the deep soil all
the time. Lixiviation caused by underground water takes away much salt and changes chemical components in pore water at the same
time, which affects the strength of loess. In this study, the shear strength and physicochemical characteristics of loess are investigated
using ring shear apparatus, laser particle size (LPS) analyzer, Zeta probe (potential measuring apparatus), inductively coupled plasma
emission spectrometer (ICP-OES), ion chromatograph. The test results show that the curve of strength (internal friction angle)—
soaking time is in a “spoon” shape. Based on the results of physical and chemical tests, mechanism of strength weakening of loess
soaked in water is discussed. The cements (soluble salt) among loess particles dissolve in water rapidly, breaking the microstructure
and making the internal friction angle decrease. At the same time, ion concentration in the pore water increases, and the ions
exchanged with outer layer of clay particles, leading to a decrease in the thickness of adsorbed water of clay particle so as to make the
internal friction angle increase slightly. With the increase of soaking time, gypsum dissolves in sodium chloride solution and coarse
particles are dispersed into clay particles further, then the total thickness of electrical double layer increases, so the internal friction
angle decreases slightly.
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Fig.1 Cumulative distribution curve of particles sizes
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Fig.2 Variation of shear strength with soaking time
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Fig.3 Variation of internal friction angle with soaking time
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Fig.4 Variation of content of clay particles
with soaking time
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Table 3 Contents of different chemical compositions in supernatant liquid after different soaking times (unit: mg/L)
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