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Prediction of Undrained Shear Strength of Normally Consolidated Clay
with Varying Consolidation Pressure Ratios Using Artificial Neural Networks
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Abstract

The anisotropy of soils has an important effect on stress-strain behavior. In this study, an attempt has been made to
implement artificial neural network model for modeling the stress-strain relationship and predicting the undrained shear
strength of normally consolidated clay with varying consolidation pressure ratios. The multi-layer neural network
model, adopted in this study, utilizes the error back-propagation learning algorithm. The artificial neural networks use
the results of undrained triaxial test with various consolidation pressure ratios and different effective vertical
consolidation pressure for learning and testing data. After learning from a set of actual laboratory testing data, the neural
network model predictions of the undrained shear strength of the normally consolidated clay are found to agree well
with actual measurements. The predicted values by the artificial neural network model have a determination
coefﬁcient(rz) above 0.973 compared with the measured data.

Therefore, this results show a positive potential for the applications of well-trained neural network model in

predicting the undrained shear strength of cohesive soils.
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Liguid limit (%) 52
Plastic limit (%) 21
Water content (%) 4311
Degree of saturation (%) 98~100
Compression index 0.46
Swelling index 0.07
Preconsolidation pressure (kPa) 100
Specific gravity 2.71
Ave. particle size, D50 (mm) 0.0042
Clay content (<2um) (%) 36
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cHu =072 AAGEGYLH O 200kPas A etda]  TIAE 2HF IS IR AT °o|RR v A
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9] 2 (frame) = B2 g0l B Q3 8145 & (learning rate)
12 MZE20 oY % B4 8 (momentum) 2L SRS met 27 st
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dZo2 0 Ao $EAESGS Yo g ool Blow, ARAN 29% R 25T I, A5 ER
6X24X24X2 Fx2 ¥o] glon], AR 2y Fdo) AR E-L 7471 0.59 0921 A1 3] 2 Klo] HA R )
z= 19 49 2o} A o2 ey,
B 3. H|fSHCIAE da (R4H. 1998)
‘. fest o, Consolidation pressure (kPa) & (69— 6n) ma s, & N
0 e 0 b (%) (kPa) (kPa) (o)
1.0 | 1.0-200-NC 200 200 15.93 2071 103.5 0.615
1.0 | 1.0-250-NC 250 250 15.86 268.0 134.0 3.5 | 0.601
1.0 | 1.0-350-NC 350 350 16.99 333.0 166.5 | 0.679
0.7 | 0.7-200-NC 200 140 6.01 189.6 98.4 5.0 | 0.578
0.7 | 0.7-250-NC 250 175 6.97 231.0 115.5 0.586
05 [ 05-200-NC 200 100 214 171.9 86.0 oo | 0596
0.5 | 0.5-250-NC 250 125 3.23 217.0 108.5 0.586
0.4 | 0.4-200-NC 200 80 1.88 162.6 81.3 | 0.475
0.4 | 0.4-250-NC 250 100 2.54 206.6 103.3 352 | 0.451
0.4 | 0.4-350-NC 350 140 2.87 274.5 137.3 " 0.456
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