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Cross-scale Study on Splitting Characteristics of
Cement-fiber Solidified Aeolian Sand

ZHANG Xiangdong ,PANG Shuai ,LlI Wenliang ,LI Jun,LIANG Lidong

(School of Civil Engineering,Liaoning Technical University , Fuxin, China, 123000 )

Abstract ; The influence of cement content, fiber content and fiber length on the splitting strength
of solidified aeolian sand was studied. The influence mechanism of additive content, fiber
occurrence form and length on the splitting strength of cement-fiber solidified aeolian sand was
revealed. Cement and glass fiber were added into aeolian sand as additives, and the splitting
strength of the sample was measured by splitting test. The plain CT slices of different layers of
cement-fiber solidified aeolian sand were obtained by CT scanning technology, and the 3D
reconstruction of internal morphology of plain CT slices was carried out by Avizo image
processing software. Under the combination ofémm glass fiber content of 0. 3 % and 10 % cement
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content, the splitting strength of the sample reaches the maximum; When the fiber content is

controlled at 0.3 % , the fiber can be evenly distributed within the specimen, forming a three-

dimensional staggered network structure; The CT three-dimensional reconstruction method was

used to confirm that when the fiber reaches the ideal occurrence form in the sample, The fiber has

a gain effect on the splitting strength of cement-fiber solidified aeolian sand. Appropriate amount of

cement and fiber can improve the engineering mechanical properties of aeolian sand; The research

results can provide scientific basis for disease prevention and control of cement-fiber solidified

aeolian sand subgrade.

Key words: solidified aeolian sand; fiber glass; cleavage strength; tensile property; CT 3D
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Fig.1 The compaction curve diagram of cement
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Table 1 The orthogonal test scheme

M AR AR K
ErRe2 B/ % £ E/mm B/ %
All 0.3 3 6
Al2 0.3 4.5 8
Al3 0.3 6 10
A21 0.6 3 8
A22 0.6 4.5 10
A23 0.6 6 6
A31 0.9 3 10
A32 0.9 4.5 6
A33 0.9 6 8

R2 EHAEREAE IR

Table 2 The test plan of control variables

B ki £F 4 £F 4
G B R/ % B R/ % K JE/mm
Bl1 10 0.2 3
BI2 10 0.3 3
BI3 10 0.4 3
Bl4 10 0.6 3
B21 10 0.2 4.5
B22 10 0.3 4.5
B23 10 0.4 4.5
A22 10 0.6 4.5
B3l 10 0.2 6
Al3 10 0.3 6
B32 10 0.4 6
B33 10 0.6 6
B41 10 0 0
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Fig. 4 The splitting loading curves of specimens with different fiber content and fiber length
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Table 5 Test results of average splitting strength of specimens

. BEZU5H [/ MPa
4K/ mm
HYEBE 0 FHBE0.2% FHEBE0.3% AHBE0.4%  FHBEH0.6%
3 0.32 0.34 0.39 0.35 0.31
4.5 0.32 0.35 0.43 0.37 0.28
6 0.32 0. 46 0. 48 0.45 0.29
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Table 6 The fracture area of specimen section

i i AP BY mm?
B41 24. 380
BI2 21.488
B22 18. 835
Al3 14.116
A3l 15. 116
B32 16. 769
B33 28. 762
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