Accepted Manuscript
Title: Multi-block Combined Diagnosis Indexes Based on
Dam Block Comprehensive Displacement of Concrete Dams

Author: Xiangnan Qin Chongshi Gu Bo Chen Chungao Liu
Bo Dai Yanling Yu

PII: S0030-4026(16)31207-4
DOI: http://dx.doi.org/doi:10.1016/j.1jle0.2016.10.040
Reference: IJLEO 58308

To appear in:

Received date: 9-8-2016
Revised date: 12-10-2016
Accepted date: 18-10-2016

Please cite this article as: Xiangnan Qin, Chongshi Gu, Bo Chen, Chungao Liu, Bo
Dai, Yanling Yu, Multi-block Combined Diagnosis Indexes Based on Dam Block
Comprehensive Displacement of Concrete Dams, Optik - International Journal for Light
and Electron Optics http://dx.doi.org/10.1016/].1jle0.2016.10.040

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.ijleo.2016.10.040
http://dx.doi.org/10.1016/j.ijleo.2016.10.040

Multi-block Combined Diagnosis Indexes Based on Dam

Block Comprehensive Displacement of Concrete Dams

Xiangnan Qin**?, Chongshi Gu™*®, Bo Chen"**, Chungao Liu***, Bo Dai"**, Yanling Yu"**
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098,
China
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Abstract: Timely diagnosis of the service condition of concrete dam is required to prevent the
potential great loss of life and property in case of dam failure. Scientific and reliable diagnosis
indexes are significant for effective dam diagnosis. Traditional dam diagnosis focused on
displacement at a single point. Rational combined diagnosis based on multi-point
displacement is rare. This paper presents a multi-block combined diagnosis method for
concrete dam displacement. This method combines comprehensive block displacement and
multidimensional confidence region method. The hybrid model, together with structure
analysis, is selected to perform prediction. Comprehensive block displacement, a
displacement system made up of single-point displacements with different weights, is
introduced to describe block displacement. The weights are determined with improved
projection pursuit method, which is adept in analyzing and processing high-dimensional data.
Multi-block combined diagnosis indexes are then established in multidimensional space based
on the residual sequences, and the obtained ellipse diagram can be a straightforward and
visualized tool for dam diagnosis. The multi-block combined diagnosis method is
recommended because of its high accuracy and reliability.
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1 Introduction

Timely analysis of observation data and reasonable diagnosis of dam performance are
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