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Melting Characteristics of Sulfuric Saline Soil in Kuike Region of Xinjiang
KANG Qi"?, DONG Xiaoc ming®, REN Guo jie?
(1. Chang’ an University , X i an 710064, China; 2. CCCC First Highway Consultants Co. , Lid. ,
Xian 710068, China; 3. Civil Engineering of Ludong University, Yantai, S handong 264025)

Abstract: The low speed table automat ic balance centrifugewas used to perform the laboratory centrifuge simulation on the natwr

ral saline soil of the roadbed filling of Kuiturr Kelamayi highw ay of Xinjiang and to investigate the impacts of sanity content,

temperature, and centrifugal force on the melting deformation of sulfuric saline soil, The research result showed that (1) the

melting coefficient of sulfuric saline soil increases with the increasing of centrifugal acceleration speed, and is unrelated to sanity

content; (2) the melting coefficient is most sensitive when the centrifugal force is less than 300 kPa; and (3) the melting de

formation is biggest when SO4* content is 2%, The nonlinear regression orthogonal analysis method was used to analyze the

test data under five working conditions and to obtain the f ~ & fitting formula of different sanity contents and temperatures, It

suggested that the variation of temperature has insignificant impacts on the melting coefficient of natural saline soil when the

centrifugal force is 300 kPa, T he research results can provide reference for the design and construction of highw ay engineering in

the similar saline soil area.

Key words: saline soil; melting coefficient; centrifugal test;sanity content; centrifugal force; SO4% content ; temperature
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Fig. 1 Grain size analysis curve
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Fig. 2 Compaction curve
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Table 1 Chemical composition of sulfate saline soil
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Fig.3 Test apparatus
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Fig. 4 Variation of melting coeffident with different sanity contents
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Fig. 6 Variation of melting coefficient under different temperatures
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Table 2 f~ &relationship fitting equation

under different temperatures

I C) WAETIRE HE ZHR
2 6= - 0.2402f2+ 3. 0301f- 1. 2078 0. 9903
10 6= - 0.2444f2+ 3. 1657f- 1. 0243 0.9916
15 6= - 0.260606f2+ 3.4593f- 1. 0244 0.9915
20 6= - 0.2959/2+ 3. 6150f- 1. 0031 0. 9905
25 6= - 0.3052f2+ 4. 0301f- 1. 0491 0.9937
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Fig. 7 Variation of liquid concentration with time

AR, R IR

(D) #HBEP LR 0,7 F L b, K HMAR L ME
B0 I S . AR b L i B A
B B0 J1/NF 300 kPa B, 9 B R BN B M B0 )
KT300 kPa IN, ¥ BB 221

(2) Bl S0.> & &4 10% W, w R Hds K.
P AR AL A EAS o0, AR S TS~ S ElG il
2 6= — 0. 244417+ 3. 1657 - 1.0243,

(3) B0 F124 300 kPa 15 B, AN )il B0 B (1) 2R 15
T M R EGE FIAE (6. 37, 7. 92) , R iZHLX K 4R 3535
TR A IR K.

(4) RARERBE IR 8 vBR BERA 25 19 /0 ) B4 SB[ 3
TGS, AU () 10 min B, 8RS N 18. 849 ¢/
L; 2450 I 1)k 100 min I8, JEVRIRE N 2.508 of L.

(References) :

[1] E/MAE, SR, i 99, 45, SRt L IX o B 35 55 Bival 1. [
BEK 2 2E4), 2003,31(10): 11781182, ( WANG Xiao sheng,
ZHANG Hong gng, XUE-ming, et al, Road Disease and Treat-
ment in Saline Soil Area[ J]. Journal of Tongli U niversity,
2003,31(10): 1178 1182. (in Chinese))

[2]  FE4L, 2ok, G IR #h i Ll Kk & ik S VR R INAE T[]
R A 23R, 1995,8(3): 1014, (YU AN Hong, LT Bin. On
the Minimum Salt Content and Allowable Salt Content of Suk
phate Salty Soil[ J]. China Journal of Highway and Transport,
1995, 8(3): 10 14, (in Chinese))

[3]  HORT, Z, A2, BRI #h ot 1 7E 2 R ROIR 2R N 1 6 1K 2
TR J]. vk % £, 1998, (02): 911, (CHU Car ping, LI
Bin, HOU Zhong jie. Salt Expansion Accumulation of Sulphate
Salty Soil under Freezing and T hawing Cycles[ J]. Journal of
Glaciology and Geocryology, 1998(02): 9-11. (in Chinese))

[4] Eigenbxod K D. Effects of Cyclic Freezing and Thawing on
Volume Changes and Permeabilities of Soft Fine Grained Soils
[J]. Canadian Geotechnical Journal, 1996, 33 (4): 529 537.

[5] Nixon J F, Ladanyi B. Thaw Consolidation[ A]. Geotechnical
Engineering for Cold Regions[ C]. Andersland O B, Anderson
M, eds, New York: M cGraw Hill, 1978.

[6] Chamberlain Edwin J, Gow Anthony J. Effect of Freezing and
Thawing on the Permeability and Structure of Soils[ J].
neering Geology, 1979, 13: 73-92.

[7] Konrad ] M, Morgenstem N R. Mechanistic theory of Ice lens

Canadian Geotechnical

Engr

Formation in Fine grained Soils [ J].

Journal, 1980, 17(4) : 473 486.

e 150 + i B M R

[8] Yong RN, Boonsinsuk P, Yin C W P. Alternation of Soil Be
havior after Cyclic Freezing and Thawing[ A]. Proceedings of
4th International Symposium on Ground Freezing[ C]. Rotter
dam, the Netherlands: AA Balkema, 1985.

[9] Zimmie T F, LaPlante C. The Effect of Freeze thaw Cycles on

The Permeability of a Fine grained Soil[ A]. Proceedings of

22nd Mid Atlantic Industrial Waste Conference[ C]. Drexel U-

niversity, 1990: 580 593.

Pz W, Al AN [ R R vt - MO A R A 5L D]
VKN, 1994, 16(3) : 25F 258, (FEI Xue liang, LI Bin. Ex

[ 10]

perimental Researches on Salt Heaving of Sulphate Treated
Soil with Different Dry Densities[ J]. Journal of Glaciology and
Geocryology, 1994, 16( 3) : 251-258. (in Chinese) )

i RO, 2Rk, G A S GO AT AR IR 2628 R B KR v
BEFE[ ] . 0K )12, 1997( 04) : 346-355. (GAO Mirr huan, L1
Bin, JIN Ying chun. Ex perimental Researches on Expansion
Behaviors of Saline Soil with NaCl and Na2S04 Solutions[ J].
Journal of Glaciolgy and Geocryology, 1997( 04) : 346 355)

[11]

[12] Sinonsen Erik, Janoo Vincent C, Isacsson Ulf. Resilient Prop
erties of Unbound Road Materials During Seasonal Frost Corr
ditions[ J]. Journal of Cold Regions Engineering, 2002, 16 ( 1) :
28-50.

[13]  YANG Chengsong, HE Ping, CHENG Guo dong, et al. Freeze
Thaw Experiment Influence on M oisture Content Distrution of
Soil[ J]. Journal of Glaciology and Geocryology, 2004, ( 26):
50-55.

et ERET LMk [ M]. b5 P AR RRAE, 1993,
(XU You.Saline Soil Foundation[ M ]. Beijing: China Building
Industry Press, 1993, (in Chinese))

RAK . 2 v 2 o B K R A B OR SRR R R 15T T it ik A
B TRRE FOR B0 X D] 78 % Ko K%, 2011, (ZHANG

Qi mei, Study on the Characteristic of the Nuatural Coarse

[14]

[15]

Grain Clay Salty Soil of the Freeway from Kuitun to Kalamayi
[D].X{ an: Chang’ an U niversity, 2011, (in Chinese))

HIGE W, WA, 2 R AR HURE 6 R 56 Bt L R P[] . BIK
Jbif 5K B RS, 2011, 9(1): 40 43, (DONG Xiac ming, XIE
Yong li, LI Tiarhua, Characteristics of Salt Heaving for
Coarse Grained Sulphate Saline Soil[ J]. Soutlrtoe North Water
Diversion and Water Science & T echnology, 2011,9( 1): 406
43. (in Chinese))

PELRE. T F S £ rA [ M ] b s N RS E R 4L, 2003
(HONG yu kang. Soil Science and Soil Mechanics [ M |. Ber
jing: Peoples Traffic Press, 2003. (in Chinese))

VLT, B 2R . SRR IR R 15 L 70 S T e i S K 23 f R
SHAE R MU IR FEL O] . VG 2y B ASIE K 22 4R, 1997, 17(3)
2225.(GAO Jiang ping, YANG Rong shang. Study on the Mov

[ 16]

[ 18]

ing Pattern of Water and Salt with Directional Temperature Low
ing in Suphate Salty Soil Containing NaCl[ J]. Journal of Xi’ an
Highway University, 1997,17(3): 22 25. (in Chinese))

TR, I 314 GoATRE PR IR B B i b TR A BT
FU D], P & 22K 00 18 32, 2007. (ZHANG Zht ping.
Study on Project Propertys of Salinized Soil along National
Road 314 from He Shuo to Ku Er Le[ D]. X{ an: the M asters
T hesis in Chang’ an University, 2007, (in Chinese))

[19]

M. Y. Abelev. Problems of Construction on Saline Silts, Proc,

of Sth Asian Conf, on Soil Mech, Bangkok, 1971.

[20]



