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Characteristics and cause analysis of saturated
soft loess in Xianyang City
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Abstract: As a type of specific saturated loess, saturated soft loess is extremely unfavorable for
engineering construction. Based on large amounts of survey data and testing results, this paper
summarizes the spatial distribution characteristics and physical and mechanical properties of satu-
rated soft loess in the Xianyang urban area. Furthermore, it analyzes the cause of saturated soft
loess from the collapsibility of loess and the historical trend of groundwater level. Results indicate
that the saturated soft loess in the Xianyang urban area is mainly distributed in the central and
eastern parts of the second terrace, with an average porosity ratio of 0.85 and a compression mod-
ulus of 5.07 MPa, which has a large porosity ratio and compressibility and low strength. The
main internal factor for the formation of saturated soft loess in Xianyang is the special structure
of loess, and the main external environmental factor is the rise in water level caused by large-

scale irrigation projects since the 1970s.
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Fig.1 Distribution plan of the saturated wet-soft loess in Xianyang City
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Fig.2 Distribution profile of the saturated wet-soft loess in Xianyang City (E-W direction)
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Table 1 Physical properties of saturated soft loess
S KR K& RIRTERE v T Lt WR o R  EHEEK 48 B
i w/% (kN-m~)  S./% e /% /% Ir I
f/ME 23.80 16.60 80 0.70 24.10 12.80 8.00 0.75
RRMHE 33.70 21.50 100 1.16 34.30 22.00 16.3 1.44
M 28.10 19.30 95 0.85 29.40 17.60 11.8 0.89
22 NEHH Py 2 0 SO T R R R LA e L X R 95 V0

TR N A PR T R R S RO AR L
SR L — B 2 U0 g v 3R B R RH AR A R
W JE4% ZBCE-1 R 0.38 MPa ', JE 45 8 & 7 2
4 5.07 MPa, =Rl R4 505 B 0y N EESE A 5 &G R
JIEE A B 11.1°F1 27.7 kPa, PEBI4E + A
A T R 48 B i R A T T B BRI PRy R
FEIFRERR RS HES T 2.,

90.54 %6 5 ML FIAR B+ FLBR He oA 0.85 4 He 3% 38 14 70 2+
0.78 K 0.07,?@%ﬂ§kiﬁiﬁ%ﬁ%§&?&j&iﬁ%*@$ﬂ
B A 0 KL B TH A7 7E o HL AT B R R 4 1 5 3%
TR EE + =R R T F40h 31.57 kPa,:ﬁﬂaV\]F%?f%
1ok 15.33%, 43 5l FUARRI R B + 22K 14 %6 1 38 %6,
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Table 2 Mechanical properties of saturated soft loess

23 S5EFEBMELYENZHEOLE g VEAREC JREIBUR RAUREC BES AREESA
RAB RS Gt S B R T A g ey MPe MPe Oc e O
e /IME 0.30 3.70 0.213 21.0 10.0
[ P 58 S M B 1 P 30 S R T % 3. R E 0.85 8.70 0.716 37.6 12.4
m# 3 538 2 B e i A+ S -4 M 0.38 5.07 0.390 27.7 1.1
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Table.3 Mechanical properties of saturated loess

57 KR TR & RIRFEREE v Tl LB WPEIREL ESARE EHEE MRS SHNEEA

w/ % /(kN *+ m~—3) S./% e I /MPa ™! /MPa /kPa /()
/M 17.60 17.50 80.00 0.53 0.25 0.85 0.90 36.00 13.70
R H 30.30 20.80 100.0 0.98 0.530 0.120 15.28 50.00 29.00
Y {E 26.20 19.16 90.54 0.78 0.71 0.31 6.19 31.57 15.33
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Loess structure scanned by electron microscopy (Magnified by 1 000 times)
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Fig.4 Dynamic curve of groundwater level of secondary

terrace in Xianyang City
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