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A review on the development of geotechnical centrifuge modeling technique

on frozen ground engineering

CAI Zhengyin"*, ZHANG Chen"’, HUANG Yinghao'" *

(1. Geotechnical Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China;
2. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering,
Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract: The development of frozen ground engineering practice put forward some new problems to frozen
ground engineering. Frozen ground geotechnical centrifuge modeling technique is an exclusive physical simu-
lation technology for frozen ground engineering, which can realize the coupling of temperature and in-situ
stress field, basing on a geotechnical centrifuge. This technique can be used to simulate prototypes in a
short time according to the scale factors. In the last thirty years, frozen ground geotechnical centrifuge mod-
eling technique has made rapid development around the world with innovation of heat exchange devices,
the consummation of scaling laws and the improvement of testing methods. This technique can provides a
new way for the research of frozen ground engineering. The development process of the test devices are re-
viewed, and the main research and achievements of the research are summarized in this paper. and then,
the development trend for frozen ground geotechnical centrifuge modeling technique is predicted.

Keywords: cold regions engineering; geotechnical centrifuge; test device; centrifugal model test; research
progress
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Study on the bayesian model averaging coupling with the k—nearest neighbor selection

LIU Kailei', LI Zhijia’, YAO Cheng’, HAN tong’, ZHONG li’, SUN rufei’
(1. The Huaihe River Commission of the Ministry of Water Resources P.R.C, Bengbu 233000, China;
2. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract: The BMA (Bayesian model averaging) is a multi-model ensemble forecasting algorithm based on
the Bayesian formula to estimate the posterior probability distribution of forecasting variables. The perfor-
mance of BMA depends largely on the quality of its training datasets. However, there are a lot of redun-
dant samples, which are inconsistent with the current flow state and affect the accuracy and the reliability
of BMA forecasts. In this study, the k-—nearest neighbor (KNN) method is applied to address the similari-
ties between the historical samples and the most recent flood process to reduce the influence of redundant
samples on the parameter estimation of BMA. Two cases of BMA, i.e. with the use of KNN sample selec-
tion (namely KBMA) and the original one, are investigated and compared at the Wangjiaba catchment lo-
cated in the upper region of the Huai River basin. The ensemble means of these two cases were examined
against the observations and the forecasts from their ensemble members to test the efficiency of their deter-
ministic forecasts. Additionally, the probabilistic forecasts from these two cases were intercompared on the
basis of two assessment criteria including Coverage Rate and Ranked Probability Score. The results indicate
that the KBMA can produce improved deterministic and probabilistic forecasts as compared to the original
BMA. By employing the KNN sample selection method, the KBMA is able to adjust its parameters accord-
ing to the real time state of the flood processes and ensemble members, rather than adjusting them through
the use of all samples. Our analysis demonstrates that the KNN sample selection method has the potential
to substantially improve BMA ensemble forecasts.

Keywords: ensemble forecast; sample selection method; k—nearest neighbor; Bayesian Model Averaging;

Gaussian mixture model
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