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Test Simulation on the Forming Mechanism of Loess Vertical Joints
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Abstract; It is observed that the loess vertical joints form in the process of rainfall penetration by
the model test for simulating loess penetration under the sedimentation. According to the model
test, an ideal model of soil particle arrangement was built; based on the soil-water characteristic
curve of loess sample measured by TEN-15 tension meter, the interaction force between soil
particles under different moisture contents was induced by the relationship between matric suction
and curvature radius of water shrink film. The results show that the vertical joint is caused by the
change of inter-particle force because of the matric suction and surface tension in the process of
rainfall penetration; the inter-particle force increases sharply with the decrease of the inter-
particle distance, and the relationship between the inter-particle force and water content is
significantly influenced by the inter-particle distance; the structure of initial sediment loess is
loose and the support of inter-particle is weak, so that the particles will be close to each other
because of the inter-particle force at small order caused by the change of water content, and the
inter-particle force increases sharply with the decrease of the inter-particle distance, and then the
shrinkage of soil leads to local cracks and forms vertical joints.
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Fig.1 Model Test Barrel and Fissure Phenomena After
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Water Penetration in the Top
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Tab.1 Sizes of Vertical Joints in Model Test Barrel

HUEG S HEEWE /em HEETFE /mm
1 10.3 3.2
2 10.3 3.3
3 8.0 2.3
1 9.0 2.4
5 8.0 2.5
6 9.5 3.5
7 6.0 3.3
8 9.0 3.2
9 5.0 3.2

2 EXEFETERAIIE

R 306 2 W1, o rp e BT B AR RS K
TERABYIRAR . O T 7 Hr K AR 36 11 B 0
YERT 5 — > BAR AL B REAY O 3 0K R/

HA ] (0 25 ST ER AR, BR 1 B A% 45 F 3% 1 3 RF (9 7 2k
12 RN R = JURL 38 S HE D L AN 25 S8 AR AE AR 22 (8]
P18 422 fioh S P A

R A5 25 PR ABE DL 1 50 00 75 5% 28 36 A B A ) ik
ARYBFEHR (G oo Fle) s SR 5 F 3L R 43
AT ASCI 5 A5 0 38 560 A P9 B 09 ok AR 2 T il 2k (IR
2) 15 ) ORL 1 vh A R dso R 15, 1 pm, W BAAS £
WOk S BAFL vV, R

v, = %nd; — 1803 pm’ (3)
100
80
60 [

40

20

N T IR AR Y R B 4 B %

0 1 1 1
107 10° 10' 10°
RLAE/pm

B2 BErXEAFONERRML
Fig.2 Particle Size Accumulated Curve

of the Loess Sample
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Fig.3 Arrangement Model of Soil Particle (Unit:pm)
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Fig. 4 Development Process of Shrink Film Form Between

Soil Particles from High Water Content to Low
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Fig.5 Soil-water Characteristic Curve of the Sample
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Fig. 6 Strained Condition of the Soil Particles
23R A e R A ORI T B R A ek
A8 Gy ) HT T, BRI AL A AS 2 B A 4 0K A AR
HAEM . MREESCERL20 1~ [23 1, 8RBy 0 Al
LATR #PRLIE) 5] ) P M
P, = (un—uw)rchJrZTtrgTs (8)
ALK K FE p, R T AR A1
M A R X — B Beod L AE b An B % 0 i
Rt OR8] 51 0 A TR A BT O e A
[Fi 1% JREL 18] B 3 530K 18] 51 7 89 K0S s UE X LG . B
50 25 CRFRY R 5K ) (72.0 mN « m™ ") Al
FEUERCIR 4 WORE (19 242 (7. 55 pm) , AU 2R (6) T F 47
B [RDAL 5] BE T A ] 255 7K % R A - 2 il 2R 2 A2
ry Ky SRS BRI 2 C8) 45 21 X Rz AL 1] B A L[]
11 5 RE KRR ML (& 7,

3.5+

!\)
w
T

KL 5] F7/uN

—_
W
T

0.5
50 40 30 20 10 0

IR E K E/%

B7 AEKEEFRSKEFMBES AHXER
Fig. 7 Relationship Between Volume Water Content and

Inter-particle Force at Different Distances of the Particles
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Fig. 8 Relationship Between Matric Suction and
Inter-particle Force at Different Distances

of the Particles
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Fig. 9 Constitutive Forms of Solid, Liquid and Gas Phases in the Loess
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