
Accepted Manuscript

Influence of particle-size segregation on the impact of dry
granular flow

Yuan-Jun Jiang, Xiao-Yi Fan, Tian-Hua Li, Si-You Xiao

PII: S0032-5910(18)30741-1
DOI: doi:10.1016/j.powtec.2018.09.014
Reference: PTEC 13688

To appear in: Powder Technology

Received date: 10 June 2018
Revised date: 10 August 2018
Accepted date: 6 September 2018

Please cite this article as: Yuan-Jun Jiang, Xiao-Yi Fan, Tian-Hua Li, Si-You Xiao ,
Influence of particle-size segregation on the impact of dry granular flow. Ptec (2018),
doi:10.1016/j.powtec.2018.09.014

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.

https://doi.org/10.1016/j.powtec.2018.09.014
https://doi.org/10.1016/j.powtec.2018.09.014


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

      

 

Influence of particle-size segregation on the impact of dry 

granular flow 

Yuan-Jun Jianga yuanjun.jiang.civil@gmail.com, Xiao-Yi Fanb,* fanxiaoyi@swust.edu.cn, 

Tian-Hua Lic tianhualee1120@gmail.com, Si-You Xiaod,e siyou0626@163.com 

 

a
Institute of Mountain Hazards & Environment, Chinese Academy of Sciences, 9#, Section 4, 

RenMinNanLu Avenue, Chengdu, Sichuan 610041, China 

b
School of Civil Engineering and Architecture, Southwest University of Science and Technology, 

Shock and Vibration of Engineering Materials and Structures Key Laboratory of Sichuan  Province, 

Mianyang, Sichuan, PR China 

c
School of Civil Engineering and Architecture, Southwest University of Science and Technology, 

Mianyang, Sichuan, PR China 

d
University of Chinese Academy of Sciences, Beijing, 100049, China;  

e
Institute of Mountain Hazards & Environment, Chinese Academy of Sciences, 9#, Section 4, 

RenMinNanLu Avenue, Chengdu, Sichuan 610041, China 

 

*Corresponding author. 

ABSTRACT: 

Even though dry granular flow can cause well-known impact hazards to retaining 

structures, studies rarely have been conducted to determine the influence of particle-

size segregation on the impact of dry granular flow. Based on the existing 

experiments concerning the impact of dry granular flow, we calibrated a code of the 

Discrete Element Method and designed three numerical simulations. Two types of 

degree of particle-size segregation Ns and Nl were defined to show the extent of 

particle-size segregation in the depth and flow directions. The results of the 

simulation indicated that a dry granular flow initiated with different degrees of 

particle-size segregation (Ns) could develop into very distinctive conditions in terms 

of the relative positions of different groups of particles in the depth and flow 

directions. The initial deposition with a higher Ns could make it easier for the coarser 

particles to be located in the front and top of a dry granular flow, with the finer 

particles being in the tail and bottom of the flow. In the impact process, the greater the 

values of Ns and Nl are, the more the coarser particles impact the retaining wall at a 

higher position at an earlier time during the impact. However, a higher degree of 

segregation of the particle sizes does not necessarily correspond to a higher impact 
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