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Soil responses induced by excavations based on inverse analysis
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Abstract: Evaluation of soil responses induced by excavations, which are now mainly computed by finite element method, is
required to estimate the damages of potential buildings caused by excavations. Using proper soil parameters is a key ingredient
when computing soil responses, assuming the model represents the actual soil responses in a reasonable way. The soil
parameters are usually identified from laboratory experiments performed on tube samples or from in-situ tests, but large
uncertainties are associated with these methods for most projects. The inverse analysis is a quantitative technique which allows
one to select parameters to fit the responses of soil from field observations. The technique is applied to the results of field
performance data collected from an excavation made through Chicago clays. The results of the computed soil responses based
on the hardening soil model (HS) and hardening model-small (HSS) model found in the computer code PLAXIS are compared
to illustrate the problems likely encountered in practical application of finite element simulations. Based on the well chosen
parameters, the soil movements induced by the excavation are computed reasonably.
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Fig. 1 Flow chart of optimization
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Table 1 Initial parameters for FEM model

Soil layer Sand Fill clay crust Blodgett Deerfield Park Ridge Tinley Hardpan
type Drained Undr. Undr. Undr. Undr. Undr. Undr.
EX /kPa 2299 618 362 750 2568 3851 7663
E™ /kPa 2299 618 362 750 2568 3851 7663
E¥'/kPa 6897 1853 1085 2251 7701 11552 22989
OCR 1.5 1.5 1.5 1.37 1.7 1.5 1.5
C*"kPa 19.16 0.92 0.00 0.00 0.00 0.00 2.29
) 35 32.8 29 30.6 30.6 45 45
vie) 5 0 0 0 0 0 3
Vur 0.33 0.2 0.2 0.2 0.2 0.1 0.1
PkPa 5 5 5 5 5 5 5
m 0.5 0.85 0.8 0.85 0.85 0.85 0.85
K¢, 0.6 0.458 0.603 0.568 0.458 0.6 0.6
Cincr 0 0 0 0 0 0 0
R, 0.9 0.9 0.9 0.9 0.9 0.9 0.9
T-Strength 0 0 0 0 0 0 0
Rinter 0.67 0.5 1 1 0.5 0.5 0.5
Interface Perm Neutral Neutral Neutral Neutral Neutral Neutral Neutral
d-inter 0 0 0 0 0 0 0
Gy" /kPa — — 78000 95000 83400 — —
Yor — — 1.00x10* 1.00x10* 1.00x10* — —
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Fig. 6 Comparison of wall deflections based on initial parameters

and optimized parameters
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Table 2 Optimized parameters

HSS HS Fi 7Y
E;;'/kPa Yos E;;'/kPa
Blodgett 393 7.64x107 479
Deerfield 364 6.56x10° 670
Park Ridge 1608 7.21x10° 1533

¥ p=5 kPa.
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