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Physico-mechanical characteristics of Q, loess in South Plateau of Jingyang
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Abstract: Loess is a kind of common natural building materials in western China. The physico-
mechanical characteristics of loess show significant differences in space which is affected by forming
environment. Physical-mechanical characteristics research of typical loess will provide a reference for
regional engineering construction. The physico-mechanical characteristics of Q, loess in typical slope of
South Plateau of Jingyang were investigated by laboratory tests which include laser particle size analysis,
soil convention experiment X-ray diffraction analysis, permeability test, triaxial shear test and ring shear
test. The physico-mechanical characteristics of Q, loess were systematically investigated. The results
show that Q, loess is a kind of special soil with large pore structure. Fine grains are the major
component. The natural water content, density and void ratio of Q, loess change regularly with depth.
The weight percentage of primary minerals and secondary minerals are found to be 50% and 47%,
respectively in loess. The plastic limit water content is (15.441. 2) % and the liquid limit water content
is (26.840.7)%. Q, loess has the characteristics of lower permeability and anisotropy, and its effective

permeability coefficient is 3. 455X 10 * ecm/s. The water content has remarkable impact on stress-strain
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behaviors, shear strength parameters and failure mode. Plastic limit water content is considered as a

threshold between brittle deformation and plastic deformation of Q, loess. The residual strength is

greatly influenced by shear rate and normal stress, and the residual strength parameters decrease with the

increase of shear rate and have no relation with normal stress. 3 tabs, 10 figs, 20 refs.
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South Plateau of Jingyang
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Fig.1 Particle size compositions of Q. loess
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Fig. 2 Change curve of natural water content of loess with depth
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Tab.1 X-ray diffraction analysis results for materisals of Q, loess

| R FB | | e | RHE | B | T

. . . . REEEE S . . | HAts
% fi f1 1 £1 £ f£i £
SR/ % 22 5 17 3 28 1 12 9 3
2.2 B

Q WEMEIE R (5. 441, 2) % B M (26, 8+
0. 7) % » RIRIRE T AR — AL T 5 88 ~ IR AR S



%5

B4l FRMERQ K EHE ) FHME 63

IRIBPEIE A 732K Q. B L Jm TR B LK £
PR R 5 AR P AR BOC R

wp=0. 036¢.+14.81% 4
wy, =0. 145¢.+20.72% (5)

A e veor 435 A BB BR AR R (0D 5 g0 S FRL Y
HED.
2.3 ZEM

Xt 20 2 AN [a] TR 4 35 i AR J50IR Qe 3 i
PRI BEE AT, 45 R KW Q HENKMBE
PERA RFRS R 2. B3R B R Tk
TBERB . BERBILR Kv/Ku 95 1,583, Ky
B E R Ka KB 3E R HHERE
AR 1S ROK -2 32 2R RO 3 B8 15 2 RS s TR R AR
BB E R RZAIF AW .

®2 BERBG

Tab. 2 Permeability coefficient statistics

BBRK/(10  eme s 1)
Kv/Ku
Kn Kv K
1. 845 2.921 3. 455 1.583

ERTRIEAREFHM,
HHEBERBK N
= /Ky + K =3.455X10"* em/s (6)

3 BEXxAFEHR

3.1 MEEESTEMIRFME
3.1 mA-mEAAE

T ok R R BOER Qe B AR SR T A AR K
T A KB A L T B 8 4l & K AL RE (8% . 11 %,
13% . 15% . 17% . 20% . 23% . 26 %), 4% B #£ 50,
100,150,200,250 kPa [ F T #E47 = il [& 25 45 HE 7K
BIAES . BUAE RSE o8 @39, 1 mm X 80 mm, 5§ 4]
AR J 0,08 mm/min, WIELERWMAE 5 iR,

B S AT DL SR Qo B A iR Y N - A il
P AZ &K 252 L o . 2 B KR BARAT ,
J: 0= S R Al i B W L o B ¢ o TRl )
B b6 B B » B 17 7 B A I 72 1) g R T PR T e i B
il 2 Ak AR I, — eI A% B AE K B 200 Z i, B AT 3k
S WA SR BE . IS PO BT 5 W 2 RIS L R O AR
WX — b R R RO T TR s IR
(SR VE RN BN o Bl 3G 5 7K 258 00 31 K iURE e 1
T DR R ALE D3585 07 T o7 748 O 2R 38 W 1 iR A 2 ] 535
ALTY P U Y SRR B G X — 281k
e R Ak R UG {E R BE 1 BE K R B AR
1T S 225 AN, ) 7 1) 7 A o 3 W ek /s . B

0 5 10 15 20 25
N7 ¢ /%
(a) Bk 0,=50kPa

0 5 10 15 20 25

N & /%
(b) FJE 0,=100kPa
9001 — 8% -=17%

------------- 1%  -—20%

B -—-13%  ——23%
2 600f -==15% -—-26%
N
R
&
=R
0 5 10 15 20
REE & /%
(c) F & 0,=150kPa
1000 — 8% ——17%
~~~~~~~~~~~~~ 11%  ——20%
800 === 13% —23%
g o= 15%
= oo}
N
R 4
2 400f 7.
=Y 3
2001~
0 3 10 15 20
NAF g /%
(d) Bl & ¢,=200kPa
1200 — 8% ——17%
11% — _20%
—--13% ——23%
o —-26%
g 800}
N
’S‘ .
& 400 /]

N2 ¢ /%
(e) & 0,=250kPa

FlS Ry - R AR i 2k

Fig. 5 Stress-strain curves
TK AR Bk — 25 1 R R 52 4 R B SR PR AR R AL
e P05 2 5 R AR R L F RO, S B BRI
PR RS 05 R IR BRPRDIR B 2 5 2R S 2 1K
75 T A 2 T R 3 DDA O



64 NS

XFFHCARFAF R

2016 5

] 6 07 A3 - o7 A% ) 2 T 285 J0 B R i« B A R
s Ry 38 R R i 5 B2 0 25 00 8 DALV A%l
Ko Qu B B0 VA AL 5 55 /K R[] s 56 2% il 1 4n
6 Ffr 7R

1000

8001

600

BY[N F) 7 /kPa

T 6 e {55 8 -5 /K % T HE G % 1t 1
Fig. 6 Relationship among peak stress, moisture

content and confining pressure

3.1.2 RWREAHKTNE

W7 s BiE S KRR 2 Q. ¥+
4T 5T 5 B SR R I NI BOL X FEAT. &A%
AR A5 3R 7 5 N R A R AR R W s 2 K
F 3 PR ol 4 S B S A5 Bl 5 K R Ak 22
R KSR D15 o8 R4 A AR R A X s s . R LG AT
U5 5 7K 8008 A B A 1 S I BN

s50r 190
. 70
°o_ 35f <
g Ry
s &
§ 50 R
S
- ES
7
{30
p— —0.856
m o)
c=1548.928w """  p2—q 954
. . ' . 10
5 10 15 20 25 30

K FEwl%
B 7 HUOTEREES RS E KR A M

Fig. 7 Relationship curves between moisture content and

shear strength parameters
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