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Abstract: Free swelling ratio is an important index for identification and classification of expansive soil. In the
process of its tests many artificial factors exist, and its scientific and reliability are widely doubted, so searching an
adequate and applicable index with fewer artificial factors and representing the nature of expansive soil is of
significance. A new kind of testing measure is introduced. That is relative free swelling ratio test. The relative free
swelling ratio is defined as the ratio of the equilibrium sediment volume of 10 g oven-dried soil in distilled water
to that in coa soil(or CCl,). The significance of the index and the testing measure are described. Relative free
swelling ratio and physical and mechanical properties tests for expansive soil are conducted systematically. From
the tests it is found out that when compared to free swelling ratio, relative free swelling ratio shows better
correlation with cation exchange capacity, specific surface and montmorillonite content, so it is concluded that
relative free swelling ratio is consistent with the index which exhibits the nature of expansive soil. The credenceis
compared with the indices suggested by specifications for highways including liquid limit, plastic index and
standard moisture absorption water content and the results indicate that the former shows a higher credence and
possesses more feasibility, meanwhile the correlations between the relative free swelling ratio and other indices are
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good, so these indices should be considered together for identification and classification of expansive soil.
Key words: soil mechanics; expansive soil; free swelling ratio; relative free swelling ratio; correlation; credence;

identification and classification
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Fig.1 Relative free swelling ratio test conducted in the solvent

of cod oil
H i B ..
" awmn N

T |

2 TEARIKP AT I A B K Ll
Fig.2 Relativefree swelling ratio test conducted in the solvent
of distilled water
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K143+200 097 24 389189 38 118.30 — 6.10

K132+990 124 23 415215 38 224.96 106.25 12.40
K145+060 1.25 38 427211 43 164.02 67.24 1151
K140+260 147 54 546311 6.2 240.16 12411 1881
K70+800 1.64 62 71.0442 86 248.98 163.32 2341
K84+400 1.71 60 799533 89 270.63 19151 2393
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Fig.3 Relationships between relative free swelling ratio, free
swelling ratio and cation exchange capacity

20 r

y=0.0042x +0.912 4

08T
04
0.0 . ‘ . ‘ .
0 50 100 150 200 250
I(mP-g?
(€
80 r
. 60F .
é .
40 'S
A 0.253 7x + 14.301
20+
0 1 L L L L |
0 50 100 150 200 250 300
ImP-g?

(b)
4 HUZIKEE. Bl S R A o8 R
Fig.4 Relationships between relative free swelling ratio, free
swelling ratio and specific surface
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Fig.5 Relationships between relative free swelling ratio, free
swelling ratio and montmorillonite content
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Table2 Resultsfor equations and coefficients of determination

VPRV R
y=0.004 4x + 0.448 1 0.843
y=0.224x—3.793 4 0543
y=0.004 2x + 0.912 4 0.892
y=0.253 7x + 14.301 0552
y=0.038 7x + 0.759 5 0.989
y=22934x +6.744 4 0.868
y = 2.251 2x + 18.687 0 0.886
y=1.8428x+2.1491 0.869
y=0.310 0x + 0.931 8 0.892
y=0.0159x + 0.521 2 0.865
y=0.0183x+0.799 7 0.865
y=0.111 1x+ 0.741 4 0.823
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Fig.6 Relationship between liquid limit and montmorillonite
content
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Fig.7 Relationship between plastic index and montmorillonite
content
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Fig.8 Relationship between stand moisture absorption water
content and montmorillonite content



+3334 - A 1S TR 2006

— TR LA T R RIS A B R R R 4
THE, ROBPEE T 1, IR FERTREA Bodfs o5
I DU R T, Bl e A o R A R A i e A G
B . ] 6~8 n . W IR AREn
B KBS S AT B R R S (R 5 R 3L
Wi 0.86<<RP<<0.9), IXULFEbrfl Mgk 20245
b EAREE; A BRI S A SRS CR
Howi ik RR=0.989 1, MILLI = A ik bt 552 A
TrRAOCHE L, OSSN T SR bR

ML FT T LA, A BRI S gk
A T R R ARG i — Sk, nT DALE TR
RN AHE) N o 7 Bl K B R e AN
TG bR UE,  (HANTT BEX B — AN AR AT HOW
BN T PS8 Y A R s s BRI DI E R T S
5 o XoF [ A A LRI = 400 55 4 2K i DF
HIFRbREEE G AT R R YRR B bRt
KRB Z, TIX 2 DMabrtE a2 5
PR EAERE TS AREIRE & K R R T S
I ARS8 BT E B K e X 3 TR
PRIIAH GRS S, Ko~ 4t T H
HH 2K L 53X 3 TR PRI R K .

20 1

/
1.6 1

1.2

4 y=00159x+0.5212

08

04

0'020 4]0 610 810 I(I)O
1%
K9 Bk SRR
Fig.9 Relationship between relative free swelling ratio and
liquid limit
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Fig.10 Relationship between relative free swelling ratio and
plastic index
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Fig.11 Relationship between relative free swelling ratio and
standard moisture absorption water content
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