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ABSTRACT : In urban area, many design projects related to geotechnical projects are controlled by serviceability rather than stability
requirements. Accordingly, control of ground deformation has become more crucial and many researchers have studied soil stiffness.
Recent experimental studies on the stress-strain response of Chicago glacial clays showed that the nonlinearity and anisotropy are
the two key factors in evaluating the soil stiffness. In this study, experimental results are applied to analyze the deep excavation
site locating in downtown Chicago. The stress paths observed from the observation points located behind and front of the supporting
wall yield typical stress paths. Changes in soil stiffness nonlinearity and anisotropy were discussed by comparing experimental and
computed stress paths. The stiffness anisotropy were significant even at the first few excavations. The stiffness degradation characteristics
are significantly different according to relative location to the support wall even at the same elevation.
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Fig. 1. Schematic diagram of small strain measurement device
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Table 1, Summary of properties

Properties Shallow Deep

Wn (%) 26.0 24.4

Liquid limit (%) 343 34.9

PI (%) 15.8 16.7

Specific gravity 2.72 2.72
Vertical effective stress (kPa) 143 204
OCR 1.3 1.1

Cc 0.21 0.18

Cr 0.034 0.033
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Fig. 2. Finite element mesh

Table 2. Model parameters

HC Blodgett Deerfield | Park ridge Tinley
Qey 27° 30.6° 34.9° 36.9°
A 0.072 0.06 0.046 0.039
K 0.021 0.017 0.013 0.011
N 0.892 0.769 0.605 0.529
r 0.424 0.424 0.424 0.424
mg 14 15 12.5 15
mr 14 15 12,5 15
5x10° 5x10° 5x107 5x10°
B 0.179 0.179 0.179 0.179
1277 1277 1277 1277
MC Fill Valparaiso
Ocv (°) 30 45
¢ (kPa) 10 47.88
E (kPa) 1x10* 7.33x10°
v 0.33 0.1
G (kPa) 3759 3.33x10°
Eoca (kPa) 14.8x10° 7.49x10°
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Fig. 4. Stress paths
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