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Table 1 The basic physical properties of expansive soil

26.58 56.28 17.14

70.53 % 24.09 % 46.44 % 2.71 % 43 %
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Table 2 The basic physical properties of weathered sand

11.5 21.4 67.1 2.84 0.86 13.64

23 RIEHE

I R B+ Tl M RE ) JTG E40—
2007) 47, HIAEHET, et B2k 1 X 0d 2 mm bRifE
i HE T, KL P B 54 R 0,10 % .20 % .30 % .
40 % .50 %3l B A B Kk £, 9647 E AL St
5o AN B AT ok R IK 0 Bk
R AR THEE, R 3 R,

x3 RUBBRBKIHNSRERKENEXTEE
Table 3 The optimum moisture content and maximum

dry density of weathered sand improved expansive soil

FBAES K% 12.82 1249 1226 12.05 1149 11.07
R THE /(g cm™) 1.899 1913 1.965 1947 1931 1918
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Fig.1 Free load swelling rate test
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Table 4 Free load swelling rate test under different initial
dry density and the proportion of mixed sand improved

expansive soil

0 11.19 12.48 13.76 15.18 17.95
10 8.28 9.43 11.43 13.08 15.55
20 6.38 7.39 8.45 9.34 11.30
30 5.78 6.38 7.45 8.70 10.50
40 5.30 5.85 6.81 8.01 9.74
50 3.64 4.70 5.80 7.38 8.35
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Fig.2 The curves between free load swelling rate and time
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Fig.3 The curves between free load swelling rate and the

proportion of mixed sand
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Fig.4 The curves between free load swelling rate and
initial dry density of weathered sand improved
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Experimental research on the mixed
sand ratio and initial dry density of
weathered sand improved expansive
soil free load swelling rate

Yang Jun'?, Yang Zhi'?, Zhang Guodong'?,

Tang Yunwei’, Chen Hongping*

(1. Collaborative Innovation Center of Geological Hazards and Ecological Environment in Three Gorges Area
in Hubei Province, China Three Gorges University, Yichang,Hubei 443002, China;2. Civil and Architectural
Institute,, China Three Gorges University, Yichang,Hubei 443002, China;3.Yichang Transport Bureau,
Yichang, Hubei 443002, China;4. Yichang Highway Administration, Yichang, Hubei 443002, China)

[Abstract] Through the indoor free load swelling rate test, Yichang City, a section of a high-

way reconstruction project of expansive soil were studied. Key analysis free load swelling rate

of a non-load time, the proportion of mixed sand, the relationship between the initial dry densi-

ty, experimental studies have shown that: Free load swelling rate is mainly divided into rapid
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expansion, slow expansion and eventually stabilize in three stages; during the initial dry densi-
ty is constant, weathered sand soil free load swelling rate will increase the proportion of sand
mixed with the rapid decrease slowly after the first lower, weathered sand soil modified free
load swelling rate is not sensitive to the amount of sand mixed; in the same mixed sand ratio,
weathered sand soil free load swelling rate increases with increasing initial dry density increases
rapidly between them have a good linear correlation, expansive soil subgrade construction in
progress when control of the initial dry density, to help reduce its swelling deformation, ensur-
ing the stability of embankment.

[Key words] expansive soils; weathered sand; initial dry density; mixing sand ratio; free load

swelling rate
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Numerical analysis on different lateral
inlet cyclone flow field

Chen Qidong', Zuo Zhiquan’

(1. Changshu Institute of Technology, Changshu, Jiangsu 215500, China; 2. Changzhou University,
Changzhou, Jiangsu 213016, China)

[Abstract] Numerical simulation and calculation were performed on the gas-phase flow field
of the straight tangential cyclone with single entry, straight tangential cyclone with double en-
tries, bias tangential cyclone with single entry, bias tangential cyclone with double entries, bi-
as tangential helicoidal cyclone with single entry, bias tangential helicoidal cyclone with dou-
ble entries by using RSM model. Results showed that, the pressure field and velocity field of
the cyclone with double entries had better symmetry and stability; only changing the inlet angle
had a limited influence on the pressure field and velocity field. When the tangential velocity dis-
tribution were similar in the six kinds of cyclone studied in this article, compared with other cy-
clones’ , the pressure drop of the bias tangential helicoidal cyclone decreased about 25 % ; the
inlet total pressure needed was about 17 % lower; the energy consumption dropped about 17 %.
Moreover, bias tangential helicoidal cyclone with double entries (XS-L type) had a better ener-
gy efficiency ratio, and its performance was the most excellent.

[Key words] cyclone; lateral inlet; pressure drop; inlet total pressure; energy consumption
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