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Passing 4.75 mm (%) 96

Passing #200 (%) 71

PI, ASTM D4318(%) 0
ya(gr/cm®) 1.95
Moisture content (%) 13.0
Gs 2.65
Ya € corresponding to maximum 0.333
minimum for to depth up e corresponding to 4 0.743

to 4 m from surface
Dimension of specimens(cm), .
Diameter(height) 20(40):30(60)

Poisson ratio 0.33

SLS 3 andlas 3,90 ML S glesd Salojl mls Y Jgi>

Ol 45 BH34
Result of chemical tests(%) Type of element

18.53 Loss of Ignite(LOI)
4222 Si02

9.30 Al203

4.50 Fe203

13.30 CaO

9.00 MgO

0.29 SO3

<0.01 cl-

il Glasl 3 aadllas 590 051l S s 5 b3l s X J g

Depth Specimen moisture Specimen type/Speed of Normal stress(kg/cm?) c (kg/cm?) (%)
(m) condition loading

0-2 Natural % Undisturbed/High speed 0.18,0.28, 0.44 0.1 23

Submerged #% Disturbed/Low speed 0.11,0.18,0.39 0 26

Natural # Undisturbed/High speed 0.18, 0.26, 0.43 0.09 23

Natural # Undisturbed/High speed 0.15,0.20, 0.39 0.06 22

2-4 Submerged #% Undisturbed/Low speed 0.19, 0.49, 0.83 0.03 27

Submerged Undisturbed/Low speed 0.22, 0.49, 0.85 0.04 27
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AB/2 | S62 | S63 | S64 | S65 | S66 | S67 | S68 | %S101 S108 S118 Average for

each depth
1 36 74 17 48 17 21.5 30 26 46 30 34.6
1.47 24 527 | 135 50 16 17 19.2 23.5 31 17 26.4
2.15 15 36 114 | 495 15 14 13 20.7 22 11 20.8
3.16 9.9 26 109 | 458 | 13.8 | 123 9 18 16 8 17.0
4.64 8 22.5 | 10.7 36 127 | 115 | 73 16 13 6.7 14.4
6.81 7.9 21 10.9 27 124 | 105 | 6.7 14.5 12.4 6.2 13.0
10 8.5 20 11.7 | 21 13.2 10 6.7 12.6 13 6.3 12.3
14.7 9.5 18.3 | 13.6 17 13.7 10 7.2 11 14.5 7.1 12.2
21.5 10.4 15 14.8 13 134 10 7.6 9.8 14.5 8 11.7
31.6 11.1 124 | 142 | 10.8 | 123 9.9 8.1 9.3 14 9 11.1
46.4 122 | 11.5 | 133 10 11.7 10 8.5 9.8 12.5 10 11.0
68.1 14 125 | 134 11 12 108 | 94 11.7 12.7 11.7 11.9
100 15.3 15 15 135 | 13.5 12 10.6 15 14.5 14.1 13.9
147 18.2 18 17 16.3 15 13.7 12 22.7 18 18.2 16.9
215 20.5 21 20 19.7 | 16.5 16 13.8 31.8 24 21.5 20.5
316 22.5 25 235 | 23.6 | 185 18 15 40.8 34 23 244
464 24 30 28 29 20 19.8 16 47.6 43 22.5 28.0
Average (total layers) 17.6
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Profile Direction UTM <laida Layer |1 |2 |3 |4 |5 |6 |7 89 (10|11 12|13 |14 15|16 |17
No X Y |Depth(m)|0.6|1.7 |2.8|3.9|5.0 6.1 |7.2]9.5 |11.8{14.1]16.4|18.7|21.0|23.3|25.6|27.9|30.2
75 EOL  |717541(3937708 Ve 4234351457493 | 544 | 575606 | 678 | 725 | 763 | 800 | 812 | 832 | 898 | 916 [1304]1440

SOL  |717631|3937738 Vs 204[231 (244 (269 [290 | 311 | 332|385 417|441 | 467|481 494|536 | 548 | 692 | 738

76 EOL  [717891{3938085 Vp 334[351 [400 | 485 | 525 | 564 | 606 | 669 | 757 | 789 | 828 | 886 | 905 | 959 [1019(1117[1215
SOL  |717984|3938101 Vs 1351191 |217]240 | 258 | 305|315 337 | 365|398 |427 | 452 | 484 [ 533 | 584 | 656 | 751

77 EOL  |718373[3937809 Vp 404]500 |548|563 | 595|607 | 624 | 665 | 688 | 740 | 788 | 869 | 875 | 878 | 978 [1037[1115
SOL  |718445[3937870 Vs 169|254 {292 309 | 316|324 [335 374|396 | 418 | 452 | 458 |471 | 510 | 581 | 636|677
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v 0.37{0.30]0.28]0.28{0.30]0.29]0.29]0.30|0.30/0.29|0.28|0.29]0.29]0.26]0.25]0.26| 0.25
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Average From Surface Interval
Depth
(m) Vp Vs o Vp Vs o
(m/s) | (m/s) (m/s) | (m/s)
1 368 162 0.38 368 162 | 0.38
2 379 169 0.38 390 176 | 0.37
3 436 196 0.37 622 289 | 0.36
4 480 218 0.37 691 327 | 0.36
5 519 237 0.37 774 368 | 0.35
6 557 256 0.37 875 416 | 035
7 577 266 0.37 737 354 | 035
8 603 280 0.36 874 435 | 0.34
9 625 292 0.36 883 440 | 033

10 636 297 0.36 756 364 | 0.35
11 661 310 0.36 1085 | 541 0.33
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18 775 374 0.35 1414 | 707 | 0.33
19 788 381 0.35 1104 | 584 | 0.31
20 802 389 0.35 1242 | 621 0.33
21 819 397 0.35 1419 | 709 | 0.33
22 832 405 0.35 1244 | 663 0.30
23 838 408 0.34 997 498 0.33
24 850 414 0.34 1245 | 622 | 0.33
25 855 417 0.34 997 499 | 033
26 868 423 0.34 1423 | 687 | 0.35
27 881 430 0.34 1423 | 712 0.33
28 893 436 0.34 1424 | 738 0.32
29 905 442 0.34 1424 | 712 0.33
30 919 450 0.34 1661 | 905 0.29
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L;{fr Ve (m/s) | Vs (m/s) Deg;htgm) v
1 379 169 25 0.38
2 803 388 10 0.35
3 1123 579 25 0.32
4 1550 797 0.32
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20(40) 1.95 Optimum (13) 5 1 0.5,1,2,5,10 1 5
20(40) 1.95 Optimum (13) 5 . 1,5,10 1 3
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1 2014 321
kc=15 5 5 2326 345
10 2534 360

0.5 794 202

1 333 207

1 2 354 209

5 932 219

10 1046 232

0.5 1204 248

1 1242 252

ke=1 2 2 1306 259
5 1387 267

10 1510 278

0.5 1436 271

1 1589 285

5 2 1790 303

5 2072 326

10 2413 352

0.5 990 231

1 1053 238

1 2 1090 242

5 1107 244

ke-1, 10 1201 254
e 0.5 2762 385
1 2849 391

5 2 2923 396

5 3029 404

10 3121 410

0.5 1468 281

1 1475 282

1 2 1496 284

5 1575 291

ke=2. 10 1658 299
WeWop/2% 0.5 3565 438
1 3646 443

5 2 3699 446

5 3894 458

10 4115 470

1 580 173

1 5 603 177

ke=1, 10 627 130
30%60 1 713 192
cm 2 5 754 198
10 799 203

kp-2. 1 399 216
30x60 1 5 954 222
cm** 10 1011 229

*e=0.398; **¢=0.350
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k 10 1462 274
c=2 0.5 1704 296
1 1792 303
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5 1837 307
10 1950 316
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ABSTRACT

This paper presented the field characteristics of ML soil prone to collapsible in uncompact
condition, using soil mechanics tests and in-situ tests including determination of electrical
resistance and wave velocities, and then the dynamic and post-cyclic monotonic behavior of
the compact specimen using a large-scale triaxial device. The average electrical resistance of
the collapsible ML soil layer of is reduced to athird (11 Volt-Meter/Ampere) from the surface
to the depth of 4 m and is almost constant up to the depth of 30 m. However, the values of the
shear wave velocity "average from the surface" of the down hole method have a low vaue
(i.e. 160 m/s) at the surface depth and gradually increase to 450 m/s at a depth of 30 m. In the
following, on the mentioned compacted materials under o4 equa to 1, 2 and 5 kg/cm?
dynamic cyclic tests were performed according to ASTM D3999 under freguencies of 0.5, 1,
2, 5 and 10Hz. The effect of changing the percentage of moisture and anisotropic
consolidation (a7 /a3), triangular, sinusoidal and rectangular waveforms on the results of
shear modulus (G), shear modulus ratio (G /G,,q,) ad damping ratio (D) versus strain shear
(») was investigated through 57 tests. The results showed that with the increase of loading
frequency the values of ¢ and D are increased dlightly and considerably, respectively.
According to the results, compaction solution alone is not suitable for treatment of the studied
soil.

Keywords: ML Soil, Shear Modulus, Damping Ratio, Post-Cyclic Monotonic
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