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Ø From Figure 5, compared to the PCE and 
K r i g i n g  m o d e l s ,  t h e  P C K  m o d e l 
demonstrates higher accuracy and 
stronger capability for modeling with 
small  samples,  indicating its  good 
practicality in engineering applications.

Ø F r o m  F i g u r e  6 ,  a c c o r d i n g  t o  t h e 
sensitivity analysis results, the stress 
component corresponding to the SZ-
direction has the most significant impact 
o n  t h e  o u t p u t  r e s p o n s e .  T h i s  i s 
consistent with the fact that the initial in-
situ stress is primarily influenced by 
self-weight.

Conclusions

        The initial in-situ stresses in dam sites 
are an important factor that affects the 
safety of the dam, and predicting them 
accurately and reliably helps to understand 
t h e  b e h a v i o u r  o f  t h e  d a m  a n d  i t s 
foundation.  In this study, an advanced 
meta-modelling technique, the Polynomial 
Chaos Kriging (PCK) model, is used to 
predict the initial in-situ stresses in dam 
sites. The constructed PCK model not only 
provides higher prediction accuracy 
compared to traditional multiple linear 
regression models, but also performs 
parameter sensitivity analysis at near-zero 
cost. 

The weighted sum of 
orthogonal polynomials 

The variance of a zero-
m e a n  s t a t i o n a r y 
Gaussian process
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(1) determining the truncated polynomial set 
(2) calibrating the unknown Kriging hyper- 
parameters

In PCK, a regression-type PCE model is 
employed to capture the global behavior 
of the computational model, while an 
interpolation-based Kriging model is 
utilized to capture local variations in the 
computational model.

Figure 1. Graph of borehole locations for in-situ 
stress measurements in the dam site area

Figure 2. Finite element model 
of the refined dam site area

Figure 3.  Boundary condition scenarios 
for simulating the in-situ stress field 

Figure 4. Initial dataset for constructing the PCK model

Validation 
dataset

Training 
dataset

Input Output

Figure 5. The predictive accuracy of in-situ stress
 based on the PCK model

Figure 6. Sensitivity analysis of input parameters 
based on PCK model
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W3: North-South uniform compression structure
W4: East-West triangular load extrusion structure
W5: North-South triangular load extrusion structure
W6: Uniform shear tectonic stress in the horizontal plane
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