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Attribute measurement model for identification and classification of
expansive soil in highway subgrade

WEN Chang-ping, HE Yong-yan
(Urban Construction Department of Shaoyang University, Shaoyang 422000, China)

Abstract: Aiming at expansive soil judgment in expressway roadbed, the attribute measurement model based on
attribute mathematics theory is developed. Firstly, according to the study results of relevant experts and scholars
and the requirements to assess expansive soil, appraising indices for judging expansive soil are proposed; Secondly,
attribute measurement functions are constructed to calculate attribute measurement of single index and synthetic
attribute measurement that is used to recognize the expansibility of expansive soil; finally, the expansibility of
expansive soil is recognized by the confidence criterion. In an example study, the recognition results based on
objective weight meet the Specifications for Design of Highway Subgrades and are agreeable to those of fuzzy

synthetic evaluation method.
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Tab.1 Indices and classification criterion for assessing expansive soil

W & br F¢AE H

%l RN TAET 0,002 mm BPRRLS R/ % B/ % IMMAEE % A HIZKE, % k4R R %
59 <35 40 ~50 20 ~25 40 ~ 65 0.7~2.0
h 35 ~50 50 ~60 25 ~35 65 ~90 2.0~4.0
[ >50 >60 >35 >90 >4.0

A 1 X2 1) 1 M2 K 2 A 0 R il X 2 — VR R N 4 4K 217763 km, U K L X A
22 km. XF 15 AR #2346 1 A 5 AN REARIET TR, AR 45 R W3R 2.



5513 SCU-, A BRI MK A 550 53 2 e JaR P B AR 75

®2 IEHERTNE

Tab.2 Test data of expansive soil samples

5 b5 k¢ AR (A

HA BiAE/NFETF 0,002 mm (RKLS B/ % W/ % APEFEE % A KR, % k45 5%/ %
1 28.7 56.7 27.5 54.3 12.8
2 30.4 50.0 20.5 41.4 1.6
3 38.7 49.3 14.2 38.7 1.0
4 41.0 51.0 25.8 40.0 1.3
5 22.1 44.17 24.3 39.5 2.5
6 22.5 47.17 18.9 42.5 10.0
7 9.0 44.3 13.3 50.6 0.4
8 29.0 57.4 27.8 55.0 29.0
9 32.0 52.7 21.6 43.6 32.0
10 40.0 51.0 14.7 40.0 40.0
11 41.0 51.0 25.8 40.0 41.0
12 24.0 48.6 26.4 42.9 24.0
13 23.0 48.7 19.3 43.4 23.0
14 49.0 69.4 35.4 41.0 49.0
15 8.0 39.4 11.8 45.0 8.0
2.2 BIEEREMEN E R AL
FRIEFE 1 BB AN s A S P I 8 PR S A B B e PR,
0, t <27.5
1, 1 <27.5 — 0, 1 < 42.5
o t=2l> ]257'5,27.5<ts42.5 o s
.5 -1 t—42.
Mo (1) = 15 27.5 st <42.5 Map (1) = 575, Mas(t) = 15 42.5 <1 <57.5
22T 45 <1 <57.5
0, 1> 42.5, 15 1, t > 57.5;
0, t >57.5,
0, t <45
1, t <45 - 0, t <55
=8 45 <1 <55
Pl ys <y <55 10 L= 55 <, <65
My (1) = 10 ° SEs M (1) = 65 — 1 Mos(t) = 10 ° A
, 5 <t <65
0, t > 55, 10 1, t > 65;
0, t > 65,
0, t <22.5
1, t<22.5 # 2.5<1<27.5 0, { < 32.5
M (1) = %, 225 =t=21.5 4 (1) = 1, 27.5 <t <325 p..(1) = #, 32.5=s1=<37.5
0, t>27.5, % 32.5<1<37.5 1, 1> 37.5;
0, t>37.5,
0, 1 <52.5
1, 1 <52.5 _ 0, t <77.5
123235 5 5<,<71.5
T3 -t 55 5<,1<77.5 2 L=T71.5 775 <,1<92.5
My (1) = o5 U4 T b= Bap(l) = 9.5 _ ¢ My (1) = o5 o O E U
——, 77.5 <1 <92.5
0, t>71.5, 25 1, > 92.5;
0, t>92.5,
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0, t < 1.35
1, t < 1.35 "]1'335, 1.35<1<2.65 0, t<3.35
s, (1) = 2’?:53_5, L35=<1=<2.65 4 (1) = 1, 2.65 <1 <3.35 p.(1) = l_1.3§'5, 3.35 =1 <4.65
0, > 2.65, 4'?53“, 3.35 <t <465 1, 1> 4.65,
0, t > 4.65,
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Tab.3  Attribute measures of the first sample

& 5 ke AE A

woH - — - e P e
BA/NTFET0.002 mm AR/ % W BR MY % AHEIKE % IKEGERE/ %
W= E 28.7 56.7 27.5 54.3 12.8
LI 0.920 0 0 0.928 0 0.370
@ h 0.080 0.830 1 0.072 0 0.396
gy O 0 0.170 0 0 1 0.234

$20 BESTER [ BIRGE w,
w, R WA 20—V 1] 2t ) e 1 AR 5%, Pt H 45 PPN FE AR A AR, JH5 0 vk DL Sk [ 15 1. 315
RPN AR I B IHEALE N 0, =(0.202 0.240 0.211 0.243 0.104).
$3 4 WRLEE TR TR
REAARZEE B w, (WFE4)  FT R, B A =05, 58BN B LS EMas 1, IF S
R N b A R e S I K/ 3 % B e iy e A B IR E DR R 2 A S i B R
R4 BREIMEEEENERITHER

Tab.4 Results of synthetic attribute measures of the samples and evaluation

. A A T A TR PPH0 7
O % i I T 25 5 T L
1 0.411 0.444 0.145 ER 55 H
2 0.821 0.179 0 55 55 EE
3 0.746 0.254 0 55 1 55
4 0.535 0.465 0 559 55 55
5 0.832 0.168 0 559 55 55
6 0.831 0.065 0 55 1 55
7 1.000 0 0 559 55 55
8 0.401 0.438 0.162 h 59 H
9 0.727 0.273 0 55 CE EE)
10 0.688 0.312 0 5 55 H
11 0.535 0.465 0 5 55 H
12 0.645 0.355 0 5 55 H
13 0. 807 0.089 0.104 BE 55 EE
14 0.295 0.234 0.471 h 559 fid
15 1 0 0 BE 55 EE

I 4 T 0L, JE DU AE R -5 (2 B S B R ) WAL BOMIZR ST HRA R I 45 R IEA— 2
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