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Table 1

Particles gradation of the specimen

RLAZ L/ mm =0.25 0.1~ <0.25

0.075 ~ <0.1

0.01 ~ <0.075 0.005 ~ <0.01 <0.005

JihE e % 8.73 29.62

20.35 31.52 4.68 5.10
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Table 2  Level distribution of factors affecting volumetric strain and corresponding experimental results of the 18 specimens
AN R e
R 5 T pg TIKE w BT il o FEghmta] ¢ MG & &y le, |
/(g-cem™?) /% /T /MPa /min /min ! /% /%
1# 1.80 11.00 -6 1 5 0.020 -4.228 4.228
2# 1.85 12.00 -10 5 1 0.010 -1.220 1.220
3# 1.90 15.99 -15 8 30 0.005 -0.112 0.112
44 1.80 15.99 -15 1 30 0.010 -2.659 2.659
S5# 1.85 11.00 -6 5 5 0.005 0.926 0.926
6# 1.90 12.00 -10 8 1 0.020 1.103 1.103
T# 1.80 11.00 -10 1 1 0.005 -0.756 0.756
84 1.85 15.99 -15 8 30 0.010 -0.413 0.413
o# 1.90 12.00 -6 5 5 0.020 1.682 1.682
10# 1.80 12.00 -10 8 1 0.010 0.150 0.150
11# 1.85 15.99 -15 1 30 0.020 -4.213 4.213
12# 1.90 11.00 -6 5 5 0.005 2.698 2.698
13# 1.80 12.00 -10 8 1 0.005 -1.510 1.510
14# 1.90 11.00 -15 5 30 0.010 2.754 2.754
15# 1.85 15.99 -6 1 5 0.020 -4.040 4.040
16# 1.80 15.99 -10 1 30 0.010 -2.059 2.095
17# 1.85 12.00 -15 5 1 0.005 -0.928 0.928
18# 1.90 11.00 -6 8 5 0.020 0.830 0.830
SE ~0.668 1.795

TR WEAL . B, A SCRAIE L
XHURES D L AR AZ (R 2R R R AT 0 HT, 45

WRIE 2% e 51 y (k) Rl R AL )5 19 EL 8T 51
xz(k) o EI]

vy = —YE 2 (3)
xn
(k) = ] X,j(k) , k=12,n;i=1.2,m
T;Xi(k)
(4)
2.2 IRBXBEEITE
AR I 45 FoR 15 4a Xt 22 751, B
A (k) =1 y(k) —x,(k) 1, k=1,2,~,n;i=1,2,---,m
(5)

IR A, (k) By RAE M Fd/ME m, Wy (k)
i x; (k) B IR BRI R BT R

_ _m+pM
£(k) = A(k) +pM

Aip M="T KA m=1 KAK) 5 p AR
S, WG (0, 1), A% I IE AR 50 5

(6)

BUAHES, B p 9 0.5 FEATHHE . HeBesd X,
XIS HEN Y WK CEREE r, W3RN
et Y, k=12

r BRI 1, PR AE SRR G
2.3 HMEHRFREDH

ASCH =1 XN T B, i =2 X E KR, i
=3 WRLHRSE, @ =4 XPR s, @ =5 X 45 A,
i =6 XN,

i 2 ety oA s, H(3) ~(6)
SKIGE P IR R 5, IER (7)) KIS & ¥
RHRPE, 5 R 5k 3 s,

(7)

n

’ ’

3 EEZNIMEZEXERER R mAIE

HIZ% 3 RN, ARSCRTIERY 6 Bl i PR 2% A Sk
JEFIRT 0.5(50% ), X ULHT b ik PR X dR4hd +
PRRRNASFE R o MRS TSR SRR IE RN, m] X 6

PR BRI TR = k3 > IR >
HIE > T > FEAE > [HIE, Foh k%



350 JUS N 73 + 40 &
K3 ORNERBCR B ORI
Table 3  Relation coefficient and relation degree of various factors of the 18 specimens
S & (k) & (k) & (k) & (k) &5 (k) & (k)
1# 0.468 718 0.446 961 0.407 280 0.362 864 0.386 126 0.655 584
2# 0.791 938 0.833 461 0. 808 890 0.756 819 0.671 640 0.872 955
3# 0.558 300 0.510 748 0.467 410 0.424 641 0.333 392 0.769 100
4# 0.705 922 0.829 544 0.976 615 0.490 446 0.544 743 0.661 548
S# 0.715 791 0.786 764 0.949 625 0.686 978 0.924 968 0.933 400
6# 0.747 186 0.797 909 0.775 362 0.525 726 0.696 653 0.525 726
T# 0.688 440 0.741 453 0.690 480 0.855 094 0.783 155 0.994 065
8# 0.612 952 0.549 334 0.499 520 0.450 979 0.349 413 0.660 388
o# 0.931 269 0.989 194 0.773 979 0.900 716 0.700 996 0.610 656
104 0.578 220 0.592 168 0.579 658 0.427 795 1.000 000 0.611 835
11# 0.475 183 0.522 052 0.576 708 0.363 769 0. 888 344 0.658 543
12# 0.719 391 0.650 084 0.569 397 0.738 749 0.528 888 0.531 634
134 0.902 486 0.936 932 0.905 995 0.582 693 0.616 752 0.747 280
14# 0.706 389 0.639 448 0.936 899 0.725 044 0.557 936 0.643 082
15# 0.493 728 0.544 522 0.422 045 0.374 539 0.399 372 0.694 706
16# 0.862 894 0.950 693 0.859 711 0.561 399 0.477 687 0.797 506
17# 0.716 259 0.750 056 0.566 055 0.687 409 0.737 749 0.932 604
18# 0.683 485 0.760 518 0.911 652 0.493 372 0.964 083 0.493 372
SEHE (SCBCRE) 0.686 586 0.712 880 0.704 293 0.578 280 0.642 328 0.710 777
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Sensitivity analysis of the factors affecting the volumetric deformation
of frozen sandy soil

GAO Juan'®, LIAO Mengke’, CHANG Dan'*, BAI Ruigiang'”

( 1. State Key Laboratory of Frozen Soil Engineering, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences,
Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Economic and
Technological Research Institute, State Grid Electric Power of Xingjiang , Uriimgi 830002, China;

4. Beijing Jiaotong University, Beijing 100044, China )

Abstract; In order to analyze the sensitivity of the factors affecting volumetric strain of frozen sandy soil, six
internal and external affecting factors have been selected in this paper. According to the method of orthogonal ex-
periment design, using the sandy soil from Delingha of Qinghai Province, a number of triaxial compression tests
were conducted. The results were analyzed by using the grey relational analysis ( GRA) , the magnitude of the
sensitivity of all the selected influencing factors and the sequence of them was given. The results showed that the
sensitivity of water content, loading rate and temperature are more than 70% , so these factors need to be consid-
ered during the later experiments. With small water content, the volumetric strain of frozen sandy soil shows
contraction first and then expansion; the axial strains corresponding to the peak stress and the peak strain are basi-
cally the same, while in saturated condition, the volumetric strain only shows volume expansion; the major influ-
ence of loading rate on frozen sandy soil was the change of the mechanical properties and failure forms. With the
increase of loading rate, the amount of volumetric strain decreases, tangent modulus and peak strength increase,
while the peak strain shows a decreasing tendency, the properties of frozen sandy soil approach brittleness. When
temperature decreases, the cohesive force between particles increases and the pore pressure transforms into effec-
tive stress, which will increase strength and volume expansion. The results of this paper will be useful for opti-
mal design of laboratory test and engineering application.

Key words: frozen sandy soil; volumetric deformation; grey relational analysis (GRA) ; sensitivity analysis
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