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Steady-state Elasto-dynamic Analysis of Excavation Backfilled with
Soil-based Controlled Low-strength Material Using Finite Element
and Boundary Element Methods

Li-Jeng Huang?", Yeong-Nain Sheen? , Dam-Horng Hsiao? and Duc-Hien LeP
aDepartment of Civil Engineering, National Kaohsiung University of Applied Sciences,
Kaohsiung 807, Taiwan, R.O.C

bDepartment of Civil Engineering, Ton Duc Thang University, Ho Chi Minh City, Vietnam
*Corresponding Author: ljhuang@kuas.edu.tw

ABSTRACT

This paper presents the steady-steady elasto-dynamic analysis of excavation
backfilled with sustainable material, a controlled low-strength material (CLSM),
using finite element (FE) and boundary element (BE) methods. The CLSM s
backfilled after a retaining wall under the pavement of a road. The Young’s moduli of
CLSM are obtained from laboratory tests for different ages including 1, 7, 28 days
and two different binder mixtures. Two-dimensional planar strain is employed in the
FE and BE formulation of elasto-dynamic analyses. Typical examples will be
employed for comparison study of backfill material using CLSM and sandy soil or
concrete. Emphasis is put on the natural frequencies and mode shapes of the
excavation backfilled with CLSM at different ages, with different binder mixtures and
compared with different materials. Programs will be coded in MATLAB, convergence
studies will be completely assured and the numerical results will be checked by FE
and BE. Results are expected to assure the applicability and advantages of CLSM as a
suitable sustainable material employed for excavation backfilling in highway and
geotechnical engineering.

Keyword: Controlled low-strength material (CLSM); finite element method (FEM);
boundary element method (BEM); excavation backfill, elasto-dynamic
analysis
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Effect of stainless steel reducing slag on the properties of CLSM
incorporating with residual soil

Yeong-Nain Sheen, Li-Jeng Huang and Duc-Hien Le”

Department of Civil Engineering, National Kaohsiung University of Applied Sciences,
Kaohsiung 807, Taiwan, R.O.C

*Corresponding Author: hienle@kuas.edu.tw

ABSTRACT

This paper aims to investigate effect of stainless steel reducing slag on the fresh and
hardening properties of controlled low-strength material (CLSM) made with residual
soil. This steel making slag was employed as a cement substitution to provide blended
cement in CLSM mixtures, primarily used as a backfilled material. Four percentages
of additives (i.e. 0%, 10%, 20%, and 30%) and three levels of binder content (i.e. 80-,
100-, and 130 kg/m?) were selected for mixing proportion in the investigation. Several
major engineering properties of the CLSM in fresh and hardening state such as
flowability, setting time, unconfined compressive strength, elastic modulus, as well as
geotechnical parameters (friction angle and cohesive force) were investigated
accordingly via laboratory tests. The obtained results indicate that the CLSM as
proposed would be an eco-friendly backfill instead of natural-granulated material.

Keywords: Controlled low-strength material (CLSM); stainless steel reducing slag;
flowability; compressive strength; backfill.
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