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A Study on Estimating the In-situ Stresses of Granular Material
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This study aims to explore the
possibility for estimating stress state in a
level ground of granular soil by seismic
methods on the basis of micromechanics theory.
This work made use of a field simulator to
control a Kv condition in specimens. A series
of vertical loading containing subsequent
loading and unloading were applied to the
specimen prepared by pluviation.
the Ko values determined experimentally in this
work agreed with the exiting empirical
relations. Ko value was also calibrated from
measured anisotropic wave-velocities using an
optimization procedure. From the comparison
of the back-calculated and measured results of
Ko, 1t revealed the feasibility for the
determination of the in-situ lateral stress in
granular soil by seismic methods and on the
basis of micromechanics theory as long as
enough wave-velocity measurements along
various directions of wave-propagation were
available.

In general,
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Vertical stress (kPa)
Ring No.| Loading stages |Unloading stages
37.81|62.78|111.13| 62.78 | 37.81
4 1291217 | 41.6 33.3 23.5
Horizontal 5 184 (282 | 480 | 412 30.6
stress 6 185|285 | 48.2 41.2 30.2
(kPa) 7 175287 | 471 | 418 30.8
8 1231217 | 41.8 33.9 23.7
Average
horizontal |, g |15.92|25.76| 45.34 | 38.28 | 27.76
stress
(kPa)
Average Ko 4~8 0.421|0.410| 0.408 | 0.610 | 0.734
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Vertical stress (kPa)

Ring No.| Loading stages |Unloading stages
37.4[62.37[110.72] 62.37 | 37.4
3 |188|3L0| 543 | 448 | 331
4 | 150]263] 490 | 396 | 27.9
Horizontal | 5 | 14.8|26.3| 49.1 | 395 | 285
stress 6 |17.7]289] 520 | 426 | 311
(kPa) 7 |16.7]286] 520 | 430 | 320
8 |17.3]286] 515 | 422 | 304
9 | 156|266| 495 | 403 | 288
Average
horizontal | 3 g |16 56|28.04| 51.06 | 41.71 | 30.26
stress
(kPa)
Average Ko| 3~9 [0.443[0.450| 0.461 | 0.669 | 0.809
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oy Measured Calibrated parameters
P parameter

Ko o | 5 [ Da]Ke

Loading | 37.81-111.1 | 0.408~0.42 | 0.295 041

stages 3 1 0 0. |-0087 7y

0.295 067

= 0/ -
D=9% | ieing | 6278 0.610 25| o |-028| O
stages 3781 0734 0%95 ng -0.419 0'573
Loading | 37 4 11072 | 0443046 | 0.291 | 0.07 [ ., [046
stages 1 7 6 5
0292|034 0.66
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