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Table 1 Inhomogeneity coefficient, curvature coefficient, optimal moisture content and

maximum dry density of the samples at different gradation levels

HLURE 4/ 4 ALK/ % R THE/(g/em® IS EN i IR/
10 12.9 1.88 15.44 1.50
20 12.3 1.92 15.26 1.37
30 11.7 1.93 16. 25 1.33
40 11.2 1.94 16. 88 1.31
50 10.8 1.95 18.39 1.51
60 10.2 1.96 17. 28 1.77
70 9.8 1.98 14.37 2.20
80 9.3 2.00 8.96 2.08

R2 ZHEVIKEAR

Table 2 Triaxial shear test protocol

45 MRS R/ % Fil . /kPa FORE/ | A5 MBS/ % il K /kPa Bk Y
1 10 100 11.12.13 5 50 100 10.11.12
200 9.10.11 200 9.10.11

300 9.10.11 300 9.10.11

2 20 100 11.12.13 6 60 100 9.10.11
200 9.10.11 200 9.10.11

300 9.10.11 300 9.10.11

3 30 100 11.12.13 7 70 100 9.10.11
200 9.10.11 200 9.10.11

300 9.10.11 300 9.10.11

4 40 100 10.11.12 8 80 100 9.10.11
200 9.10.11 200 9.10.11

300 9.10.11 300 9.10.11
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Fig. 3 KTL static and dynamic triaxial testing system
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Fig.4 Relationship between deviation stress-strain curve and coarse particle content




74 e QRN NS ) 2026 4F

— 7 T, R PR ASURE ] 1) 158 45 BB 7 Wi TR 0 17 2 9 R, B S 300 kPa i il R Eb [l Oy
100 kPa 1 200 kPa i iR RE UK 1 55 1 58, 30RE PR 284 8 1 53 3 32 30400 11, 5 28 SCA 00 Al 1z ) - g 28
it 2k b 7 A A 7R 3 i 1) iy A8 R A R Aot Y, L A ]l ) 0 A TR 0 e 1 ) SRS . g — 5T TR
B A O R g - A G FR A7 BIRLBORL B A 0 3 S . TR S b AR A RURL L B e T AR SR g
Fag 11Ot 2 KL R 2 e 38 0, A R 4 32 D 4 ) 2 A Sk R s s ML S A D L ATR A
SR S %NS E @2 RSt iR v ) I i = S 1 A i T o e DS R  R SE S SE I 11 e K - A
Pl , - AARE 40 URL IS A5 A g, Bt REL R 15 S 1 0, TR b ) A B B e Ry AR S 7 A RELASE [ 1)
AL AT RREL ORGSR R B A, A AR ITUR ] W A AR 25 SRR 1 e 1 7 BRI, Bfl R
it I 3 - 7% 1 2 H R A% RS A TR % 3 A R Ay I AR AR AR R, L A TR —Jl 1 1 AR T R 1) e I T D
2.2 BRAEXAKENZIT

& 5 4 Bl = 200 kPa B, A1 UKL &% 1 10%6 .40 % .60 %6 .80 % MR A - Vi 77 -1 A8 jh £k , i1 141 5
AL, FEAS TRDREL OB & 5 45 08, A A0 A () A Bl oy 7 7228 Xof 107 %) s Iz 3 I 55 7K St 1) 185 0 2 58 3 i/ ) o
A5V B Y, ALK & 9 80 %0 & K HE Sl 11 %0 I, A I 7 -0 728 il 8 & i Sl R AR AR AL R . —TF
T 2 PR Ay 7K 10 98 A1 P B8R AU 1 A [ g B8 4 PR 3R DT B3 A 7 AL I ) 58 5 1 FH B R 1) i % 2l
AE 70, Ad A B K IR R I AR A BU BT SR B L D — T T2 DR S R B R R R A, B A
F14) 5 5 R 7 188 K DT 48 T BT B s BE LS A P 2 TR A [RDRLBORL & R A R AR Sk
R J5T W 3 R AR, 0 B R R I, o R i I ) - A i 2 A K B AR T T G R Dy AR R A
EL Az () — Ty 1oy 7 728 T 5 O 17 g 8 e /0N o 4 KL UKL 5 R L XS i 102 T - 07 A Y £k %) 5 i )
BT, 26 ERLAIURL 5 6 L8 B K AR R 25 0 T, O g g - oy 78 it 4 ) it B AR R fb B 42

400 350
300

300 250
§ § 200
Ig200 ¢
S & 150

100 (i‘ 100

3 Tk s
, —o— 9% —o—10% ——11% 50t/ —o— 9% ——10% ——11%
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
A1) N AE /% A1) SN A5 /%
(a) MR &5 10% (b) ML 5 40%

300 250

250 200

200
£ g 150
= =
§50 N
3 S 100

100

50 50 .;,"' /FV\/J(E

—o— 9% —o—10% ——11% /3 —o— 9% —o—10% ——11%

0L 2 4 6 8 10 12 14 16 18 20 0L 2 4 6 8 10 12 14 16 18 20
LRIV A N A %
(c) MUK & H60% (d) HUER 5 HE80%

KI5 200 kPa [l T 26 AF T fi 18z o3 - B2 A48 11 2k il 5 K 222 fe i
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Experimental Study on the Influence of Coarse Particle Content
on the Strength and Deformation Characteristics of
Unsaturated Mixed Soil

QIN Weijun"*,PAN Wei’, LT Qionglin’, WANG Shujuan"”*

(1. Jilin Provincal Transportation Science Research Institute , Changchun 130012, China;
2. Key Laboratory of Transportation Industry for Highway Construction and Maintenance
Technology in Seasonally Frozen Areas, Changchun 130012, China;

3. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: Unsaturated mixed soils from mountainous colluvial slopes along the Jilin section of the
G331 Highway was investigated. Through systematic static triaxial tests, the strength and deforma-
tion properties of mixed soils with varying coarse particle contents were analyzed. The results show
that under conditions of high water content, high coarse particle content, and low confining pressure,
the stress-strain curves of the mixed soils tend to exhibit strain-softening behavior. With increasing wa-
ter content, the peak deviatoric stress of the mixed soils gradually decreases, while increases in coarse
particle content and confining pressure lead to increase in peak deviatoric stress. For mixed soils with
the same coarse particle content, both the internal friction angle and cohesion decrease with increasing
water content. Furthermore, the internal friction angle decreases with increasing coarse particle con-
tent, while cohesion initially increases and then decreases. The deformation modulus (E;) of the
mixed soils decreases rapidly and then increases slowly with increasing coarse particle content. For
mixed soils with the same coarse particle content, the E;, decreases with increasing water content and
increases with increasing confining pressure. The deformation and strength characteristics of mixed
soil are mainly affected by the changes in the skeleton structure under different coarse particle con-
tents and the changes in matrix suction under different water contents. The results of this study pro-
vide an experimental basis for the calculation and assessment of the stability of unsaturated mixed soil
slopes.

Key words: mixed soil; coarse particle content; stress-strain relationship; strength parameter



