NREH KR Zeie] B DX EW

Effects of Initial Stress on the Deformation of Sand

E = x® ER*
Kang, Byung Hee

1] - B
Chung, In Joon

Abstract

Dry sand specimens for both normally consolidated and overconsolidated triaxial com-
pression tests were prestressed on the path with five different coefficients of earth pressure
1.0, 3/4, 0.55, Ko and 1/3.

Deformation resistance of normally consolidated sand increased with increasing the ini-
tial stress for - all coefficients of earth pressure during consolidation, and the deformation
modulus at a certain initial stress showed a tendency to increase with increasing the co-
efficient of earth pressure. And deformation moduli(£;, Esp), were found to be proportional to
the #, power of initial stresses [oa,’, 010, 620’ (61—03)0] for both isotropically and anisotro-
pically normally consolidated samples, where # varied from 0.37 to 0.92. Overconsolidated
sand with the higher overconsolidation ratio showed the higher deformation modulus,

It is concluded that the Kj-anisotropically consolidated triaxial compression test is nec-
essary to obtain the more accurate value of in-situ deformation moduilus.
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18] 1. Stress Path for NI, NA, Of and OA-Tests
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28] 2. Stress Path for NS and OS-Tests
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1. Normally Consolidated Tests
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NI-1-0.3 0.658| 0.3 | 0.3 0.3 0 1.0 ‘ 115 217
NI-1-0.5 0.635| 0.5 | 0.5 | 0.5 0 1.6 7. s: 154 | 325
NI-1-0.7 10| 66s0| 0.7 | 0.7 | 07 0 2.27 | 7.3 220 | 383
NI-1-1.0 0.668 | 1.0 1.0 1.0 0 ’ 3.00 7.9 291 476
NA-3/4-0.3 0.689| 0.3 | 0.40 | 0.33 | o0.10 .06 | 7.5 123 323
NA-3/4-0.5 sa) 0.672| 0.5 | 0.67 | 0.56 | 0.17 1.75 | 7.3 173 382
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NA-0.55-0.5 | 0.56| 0.651| 0.5 | 0.91 | 0.64 | 0.41 1.68 7.3 151 313
NA-0.55-0.1 0.648| 0.7 | 1.27 | 0.89 | 0.57 2.28 7.7 186 413
NA-Ky-0.3 0.706| 0.3 | 0.75 | 0.45 | 0.45 110 [ 8.0 75 | 175
NA-Ky-0.5 0.653| 0.5 | 1.25 | 0.75 | 0.75 1.83 8.0 100 223
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NS-ABC 0. 657 2.42 7.0 168 262
NS-ABDC 0.693 2.40 8.0 148 208
NS-ABGC 0.685 2.39 7.3 452 460
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NS-ABFEDC | — — 2.34 7.5 — -
NS-ABCDC 0. 689 2.35 | 8.0 208 360
NS-ABCEC 0.681 2.37 8.5 177 360
NS-ABCJC 0. 692 2.34 6.9 168 278
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218! 3. Moduli versus Initial Mean Stress
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228! 4. Mean Confining Pressure versus Void Ratio
after Consolidation
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8! 5. Moduli versus Void Ratio after Consolidation
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232} 6. Moduli versus Initial Lateral Stress
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8] 7. Moduli versus Initial Axial Stress
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# 2. Overconsolidated Tests
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0I-1-0.3 ' 0.3 0.3 0.3 | 1.03 7.5 1s | 217
0I-1-0.5 0.5 | 05| 05 | 112 | 1.0 | 119 | 313
01-1-0.7 Loy 03 | 03| 03 57 07| 07| 101 | 7.0 | 136 | 382
0I-1-1.0 Lo | Lo | Lo | Lot | 50| 122 475
OA-3/4-0.3 0.3 | 0.40 | 0.33 | 1.06 [ 7.5 | 123 | 323
0A-3/4-0.5 0.5 | 0.67 | 0.56 | 1.08 | 5.5 | 142 | 455
OA-3/4-0.7 | /4| 03 | 04 [ 0.3 | 47 ' 993 | 0.78 | 1.13 | 4.3 | 141 | 515
0A-3/4-1.0 1o | 133 | 1 | n10] 53| 190 | s60
0A-0.55-0.3 | | 0.3 | 0.55 | 0.38 | .00 | 7.3 88 | 207
0A-0.55-0.5 ! 0.5 | 0.01 | 0.64 | 1.01 | 10.0 | 15 | 379
OA-0.55-0.7 |55 | @3 | 0.85 | 0.38 | 7 | 397 | 0.8 | 1.056 | 7.5 | 120 | 447
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OA-Ky-0.3 0.3 | 075 | 0.46 | L.10 | 8.0 75 | 175
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0A-K-0.7 | ©®F 03 1 075 | 045 | 47| 175 | 105 | 1.08 | 68 | 375 | 395
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AO-1/3-1.3 0.3 | 0.90 | 0.50 - — — | 108
OA-1/3-0.5 0.5 | 1.50 | 0.83 — - — | 270
OA-1/3-0.7 | /3] 03 | 09 1050 | 4.0 599 | L17 | — - — | 53
OA-1/3-1.0 1.0 | 3.00 | 1.67 — - — | 580
0S-ABCB 1.75 | 1.05 | 1.70 | 6.8 | 490 | 4oz
0S-ABCDB 1.75 | 105 | .70 | 9.0 | 303 | 425
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0S-ABDGB — | 05 | 125 | 075 | 07 | 1.55 | 0.68 | 1.72 | 8.0 | 650 | 650
0S-ABCDEB 175 | 1.0s | 1.70 | 88 | 283 | 39
0S- ABCDEFB 1.75 | 1.05 | 1.71 | 6.8 - —
0S-ABDFB 1.45 | 0.95 | 1.72 | 83 | 21 | 370
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22| 9. Effects of Overconsclidation Ratio on
Deformation: Moduli
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2] 10. Effects of Prestress with Different Stress
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