38 6 Vol. 38 No. 6
2010 11 Journal of Hohai University Natural Sciences Nov. 2010

DOI 10.3876/j.issn.1000-1980.2010.06.020

1 2
1. 350108
2. 210098
- 2
- K n
TU411.7 A 1000-1980 2010 06-0704-07
12
34 56 7-8 )
107% ~ 10 %em/s 710
1
1.1
1
Smm Table 1 Gradation of gravel
15.1% 33.4% 19.6% y /%
13.8% 2.71 mm
1. <100~80  5.00 0 0
<80~ 60 10.00 0 0
<60~ 40 20.00 0 23.75
<40~20 28.00 0 33.25
60mm  20mm <20~10  17.50 52.00 20.78
<10~5 14.50 31.00 17.22
<5 5.00 17.00 5.00
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Table 2 Schemes of triaxial consolidated-drained tests on widely graded gravely soil
/
G/ % 04/ g cem™3 mm min~' o3/kPa
1 25 1.800 0.0096 200 500 800 1200
2 50 1.890 0.0090 200 500 800 1200
10cm 3 50 2.040 0.0096 200 500 800 1200
20 em 4 50 2.096 0.0060 200 500 800 1200
5 75 2.040 0.0120 200 600 1000 1500
6 87.5 2.040 0.0120 200 600 1000 1500
7 50 2.080 0.0070 500 1200 1800 2500
30 ecm 8 75 2.080 0.0160 500 1200 1800 2500
60 cm 9 87.5 2.146 0.0160 500 1200 1800 2500
1~4 1d 2d 75%
87.5% 10h 30h.
50% 4d 9d 5% 87.5%
3d 4d.
50% Oemax = 215 ¢/cm® 2 3 4
0.88 0.95 0.98.
50% Odmax = 219 ¢/cn® 7 0.951"2 .
2
2~9 01— 03 3 €, €1
1
2.1
Ib d f 50% 2 pg=1.890 g/em’
3 04=2.040 g/cn’ o3 =200kPa 4 p4=2.096g/cm’ o3 <800 kPa
1d h j 2.040 g/cn® 50% 3
87.5% 6  03=200kPa 75% 5
5 3 6 ) 4
© dmax G, Ps Ps 5 mm
0 dmax Ps=60% 5 Ps  62.25% O cmax
3 Ps=41.5% 6 Ps=72.625% 5

2.080 g/cm’ 2
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Fig. 1 Stress-strain curves of triaxial consolidated-drained tests on widely graded gravelly soil
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2.2

2.146 g/cm®

3

4

Table 3 Values of peak deviator stress strength of widely graded gravelly soil under different confining pressures

/kPa
03=200kPa 03=500kPa 063=600kPa 03=800kPa o3=1000kPa o3=1200kPa o3=1500kPa o3 =1800kPa o3 =2500kPa

1 544 .47 1246.45 1960.44 2781.67

2 544.15 1267.68 2049.16 3072.72

3 804.70 1547.15 2587.07 3376.02

4 1035.72 1705.41 2378.69 3856.68

5 844.42 2020.24 3232.25 4586.56

6 908.03 2088.44 3568.90 4899.23

7 1534.99 3348.28 4841.32 6971.27
8 1796.00 3528.97 5780.00 7906.62
9 2058.61 4258.77 6457.71 9353.12
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3
87.5% 75% 75%
50%
c @ ®o Ao 4
- Ty=c + o,tang ¢ =¢o—Aplg a3/p,
@0 o3 = 100 kPa Da 1 100 kPa.
4
¢ Po ¢
G.=50% © @ 04 c
2.3 -
- 5
4 5 -
Table 4 Values of shear strength of Table 5 Parameters of Duncan-Chang model for triaxial
widely graded gravelly soil consolidated-drained tests on widely graded gravely soil
R[’ K n G F D Kh m
e/kPa ¢/ ° Ag/ o/ I 0.88 363 0224 0.303 0.166 3.7 125 0.074
; 32'2’13 ;1"(9)(1) iiz zgig 2 0.8 18 0700 0.293 0.128 3.4 54 0.557
’ ’ ’ ’ 3 0.713 504 0.639 0.357 0.133 5.2 567 0.010
3 .3 .76 723 43.70 4 0.803 795 0.538 0.499 0.301 12.6 1147 0.010
4 85.39 35.87 11.51 48.59 ’ ’ ' ' ' ’
5 T 36.23 6.32 4438 5 0.881 440  0.511 0.379 0.176 2.7 239 0.104
6 70.08 37.63 6.09 45.38 6 0.900 1430 0.202 0.571 0.344 2.9 1736 0.010
7 70.60 34.00 37 39.74 7 0.826 694 0.417 0.493 0.318 6.1 325 0.182
8 16.70 37.60 3.00 41.40 8 0.806 932 0.276 0.415 0.152 3.2 252 0.348
9 10.30 40.30 2.74 43.70 9 0.807 1672 0.136 0.329 0.147 5.4 268  0.319
2 3 4 K G F D
K, n 3 5 6
50% 75% 87.5% R K G F n 75%
K, 50% 87.5% K,
R K n G F
D Kb m
K n
Ei Ei=[<pa 53/pa ; Bt Btszpa'
03/pa " 6 E; B,
6 E;
Table 6 Values of initial elastic modulus of widely graded gravelly soil
E./MPa
o3/kPa | 2 3 4 5 6 7 8 9
200 42.40 29.73 78.49 115.39 62.70 164.49 92.66 112.85 183.73
500 52.06 56.46 140.95 188.91 100.14 197.94 135.78 145.32 208.11
600 54.23 64.14 158.37 208.38 109.92 205.36 146.50 152.82 213.34
800 57.84 78.45 190.33 243.26 127.33 217.65 165.18 165.45 221.85
1000 60.80 91.72 219.50 274.29 142.71 227.69 181.28 175.96 228.68
1200 63.33 104.20 246.62 302.55 156.64 236.23 195.60 185.04 234.43
1500 66.58 121.82 284.42 341.15 175.56 247.12 214.68 196.80 241.65
1800 69.36 138.40 319.56 376.30 192.71 256.39 231.64 206.95 247.72
2500 74.65 174.18 394.20 449.05 227.93 273.98 265.64 226.59 259.03
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7 B,
Table 7 Values of bulk modulus of widely graded gravelly soil
B./MPa
o3/kPa 1 2 3 4 5 6 7 8 9
200 13.16 7.94 80.03 115.49 25.69 174.81 36.87 32.07 33.43
500 14.08 13.23 80.77 116.55 28.25 176.42 43.56 44.12 44.78
600 14.27 14.65 80.92 116.76 28.80 176.74 45.03 47.01 47.46
800 14.58 17.20 81.15 117.10 29.67 177.25 47.45 51.96 52.03
1000 14.82 19.47 81.33 117.36 30.37 177.64 49.42 56.16 55.86
1200 15.02 21.55 81.48 117.58 30.95 177.97 51.09 59.84 59.21
1500 15.27 24.40 81.66 117.84 31.67 178.37 53.20 64.67 63.58
1800 15.48 27.01 81.81 118.05 32.28 178.69 55.00 68.90 67.39
2500 15.86 32.44 82.08 118.44 33.40 179.28 58.39 77.25 74.83
6 7 E; B,
2~4 E; B, 75%
5 E; B, 50% 3 87.5% 6 .
50% E; 75% 50% B, 75% 87.5%
B, 50% B, 75% 87.5% B,
75% 87.5% B,
2
4652 .
05 R 05 - BT
—— X451 —— B8
0.4} 4 o RIS 04 -+ 459
& % —— 466 &
s 03¢ s 03¢
< 02t 02}
0.1t 0.1 |
0 S(I)O 1060 ISbO 20IOO 25IOO 0 S(I)O 1060 leO 20I00 25lOO
o3 /kPa o3 /kPa
(a) T =446 (b) K=4R 5%
2
Fig. 2 Relationship between initial Poisson’ s ratio and confining pressure of widely graded gravelly soil
2 a pa=1.890 g/cn® 2 pr
04 =2.040 g/cmd® 3 04 =2.096 g/cm’ 4 od  1.890 g/cm?
2.040 g/cm’ )7z 04 =2.096 g/ e’ i 1500 kPa
i 50% 3w 75% 5
87.5% 6  u 50% 75% i
87.5% Mi 1500 kPa Mi-
2 b 50% 7 m 75% 8
87.5% 9 Mi 75% 87.5% Mi
50% ’i 1000 kPa ui.
0.5 E, o
3
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Triaxial tests on widely graded gravelly soil

CHEN Zhi-bo' ZHU Jun-gao’
1. College of Environment and Resources Fuzhou University ~ Fuzhou 350108  China
2. Key Laboratory of Ministry of Education for Geomechanics and Embankment Engineering
Hohat University ~ Nanjing 210098  China

Abstract The medium or large scale triaxial consolidated-drained compression tests on widely graded gravelly soil were
performed. The strength stress-strain properties of the widely graded gravelly soil under different dry densities and gravel
contents as well as the parameters of Duncan-Chang model were studied. The results of the medium and large scale tests
were analyzed and compared. The research shows that the peak deviator stress strength —shear strength and dilatancy of
the widely graded gravelly soil all exhibit certain change rules with the variation of the gravel content or the dry density.
With the increase of the dry density or the gravel content parameter K of Duncan-Chang model increases but n
decreases. Both the initial elastic modulus and the bulk modulus increase with the increase of the dry density under the

same gravel content.

Key words widely graded gravelly soil triaxial test consolidated-drained compression test —stress-strain property

Duncan-Chang model
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