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Fig. 1 Changing curve of non-loading expansion rate with moisture content
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Tab. 1 Experimental results of mud rock indexes

iy SWAEE/%  AREERE/% BHE T/ (mmol - kg™!)  WAV/% BRI TRRRR S LIS @ 45 R
K845+567 0.50 47.0 178.35 39.50 55
K870+045 1.20 35.0 178. 64 41.70 x
K1236+059 0. 60 17.5 108. 16 33.82 o
K1236+215 2.80 57.0 221.47 40. 87 55
K1345+200 2.00 21.5 178.71 34.38 ¥
K1345+350 0.28 22.5 170. 18 31.46 x
K1345+850 F 0.24 37.0 136.27 35. 62 Jx
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K1346+848 2.51 89.5 230. 00 47. 44 55
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Fig. 2 Macadam chart Fig. 3 Factor space loading chart
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Tab. 4 Expansion characteristic value of expansive soil and moisture content of expansive soil change nodes

L WAAE Z . 0/% o/%  oy/% A ERRAEE Z 1 0 /% @)/ % w3/ %
K1345+850 27.22 7.37 17.93  29.25 K1346+050 20.23 7.86 18.52 26.90
K1346+600 48. 61 1329 29.95  51.12 K1345+200 20.70 8.17 18.49 29.25

K1345+350 12.32 6.05 16.80  24.44 K1346+848 41. 14 10.38  23.38 45.24

4 WKL R EKEEWKAEER RN

WG AT A I (3) , AT AT RS B RE A R AR I K T 2K 68 1 0 IZ KRR (8, B 36 1 b 6 > HAERY 4
MEFMERAZ(3) AT 2] 6 A~ TR IZ IR EE AR A6 s S K a3k 4 R, Bk 4 dimiktT 6 4
TR EIKRRES Z AERAC T S BIROCR WA 5,

XTAF RN LD 0, ,0, 0, , TESEIRAZMK I L A 09 67 B AR R] 10 58 B R ) 22 5 1Y i A AR

G RA S MM 25 5 AR i i AR B B RE 1RSSR - A SRR TS Z 5 0, , 0,,
o, A—ENERR, #Hil Z 5 o,,0,,0, BEOCH ST LIS E)]

®, = 3.83255 + 0. 176 987 (4)

w, = 11.299 2 + 0.336 477 (5)

w, = 13.329 6 + 0.776 77Z (6)
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Fig. 5 Relationship between w, ,w, ,w; and Z value
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Experimental study on swelling law of expansive soil during humidification

LI Jingian', WANG Qicai"*, ZHANG Rongling" >*, ZHANG Tangyu', WANG Tianshuang', LIANG Kexin'
(1. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Road and Bridge
Engineering Disaster Prevention Technology Local Joint National Engineering Laboratory, Lanzhou Jiaotong
University, Lanzhou 730070, China; 3. Gansu Provincial Road and Bridge and Underground Engineering
Laboratory , Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; In mudstone order to study the swelling law of the expansive soil during humidification process, taking
the expansive mudstone soil sample from a high-speed railway foundation as an specimen, studies of the change law
of non-loading expansion rate with the increase of moisture content are carried out in this paper. The experimental
results indicate that the change process of the non-loading expansion rate of the expansive soil with the changes in
moisture content can be divided into three stages: the rapid expansion stage, the slow expansion stage and the tend-
to-be-stable stage. This study obtains the values of the moisture content in three change nodes, then utilizes the four
indexes, that is, montmorillonite content, cation exchange content, free expansion rate and liquid limit, as the
model factors, and further uses the main ingredient analytic method to get the Z value of the expansion
characteristic, which can represent the expansion capacity of the expansive soil. This study also analyzes the
correlation characteristic, which can represent the expansion capacity of the expansive soil. This study also analyzes
the correlation between the moisture content of three change nodes and the Z value of the expansion characteristic,
and gets the function relationships between them. In practical works, the current moisture content of the soil sample
and its four indexes can be measured, then the Z value of the expansion characteristic can be obtained from the four
indexes. Furthermore, the moisture content of three change nodes can be calculated through the function
relationships between the moisture content of the change nodes and Z value, and finally we can assess the
relationships between the current soil moisture content and the moisture content of three change nodes and judge the

strength of the soil mass under the current moisture content, and provide some reference for the practical works.

Key words: expansive soil ; non-loading expansion rate ; moisture content; humidification ; expansion characteristic



