Accepted Manuscript

Mixture design of concrete using simplex centroid design method

aaaaaaaaa

Dengwu Jiao, Caijun Shi, Qiang Yuan, Xiaopeng An, Yu Liu

PII: S0958-9465(17)30646-7
DOI: 10.1016/j.cemconcomp.2018.03.001
Reference: CECO 3004

To appearin: Cement and Concrete Composites

Received Date: 21 July 2017
Revised Date: 25 December 2017
Accepted Date: 2 March 2018

Please cite this article as: D. Jiao, C. Shi, Q. Yuan, X. An, Y. Liu, Mixture design of concrete
using simplex centroid design method, Cement and Concrete Composites (2018), doi: 10.1016/
j-cemconcomp.2018.03.001.

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.cemconcomp.2018.03.001

O©oOo~NOOIT W N -

Mixture design of concrete using ssmplex centroid design method

Dengwu Jiad Caijun Shi”, Qiang Yuafi’, Xiaopeng AR, Yu Liu®*

1. Key Laboratory for Green and Advanced Civil Engineering Materials and Application Technology of
Hunan Province, College of Civil Engineering, Hunan University, Changsha 410082, China
2. <chool of Civil Engineering, Central South University, Changsha 410075, China
3. Sate Key Laboratory of Green Building Materials, China Building Materials Academy, Beijing
100024, China
4, Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, China

Abstract: The primary goal of concrete mixture design is stoike a balance among

workability, compressive strength, durability, eoomnc efficiency and sustainability. In this

paper, for a given strength grade, the optimumepeshsisting of cement, fly ash and slag,
and the optimum ratio among paste, fine aggregate coarse aggregate were optimized
using the simplex centroid design method basedhenlogical properties. Results showed
that the optimum content of total cementitious malge in concrete could be obtained
according to the relationships between the workgbyield stress, plastic viscosity and the
paste volume fraction. The optimum replacement ugfpementary cementitious materials
could be determined according to the rheologicalperties and compressive strength of
concrete with ternary cementitious components #n effective way to optimize the mixture
design of concrete based on the rheological priggetsing the simplex centroid design
method.
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