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The increasing amount of construction surplus soils
1s leading to severe environmental protection and
ecological issues such that it is imperative to
develop a resource application of surplus soils.
Controlled Low Strength Materials can effectively
address the issue of poor quality of domestic
backfilling construction projects. The issue of
construction surplus soils can be solved by using it
for production of CLSM (Soil-based CLSM, S-CLSM), and
the effective reclamation of resources can reduce the
impact of poor quality of backfilling construction
projects. Currently the construction tests of CLSM
are mostly based on destructive methods. The early
strength measurements of lower strength materials can
only rely on indirect tests on the cylindrical
specimens fabricated during pouring, which lacks
construction quality control effectiveness.

Therefore, it is extremely necessary to investigate
the feasibility of non-destructive testing methods of
early strength.

In this study the Baoshan sand is used as the sample
for investigation based on laboratory experiments
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where ultrasonic, Time Domain Reflectometry (TDR) and
impact hammer are adopted to observe the workability
of fresh S-CLSM samples and the construction
properties of hardened samples at age 1, 3, 7, and 28
days. The results of this study show that good
workability can be obtained by proper mix design and
there is good correlation between the impact value
and the CBR value and strength of S-CLSM. There is
also good correlation between the ultrasonic and
impact tester detection and the strength such that
they can be used to estimate the strength, and the
impact hammer detection can also be used to estimate
CBR value. The results of this study have proven the
feasibility of using surplus soils for CLSM, while it
can not only solve the issue of surplus soils and
enhance the quality and application scope of
backfilling construction projects, but also relieve
the dilemma of piles of surplus soils causing
environmental pollution. The initial assessment has
proven the feasibility of using non-destructive
testing for S-CLSM, yet the popularity of such
application remains to be further verified.

controlled low strength materials, CLSM, flowable
fill, surplus soils, non-destructive testing, time
domain reflectometry, ultrasonic detection, impact
tester.
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ABSTRACT

The increasing amount of construction surplus soils is leading to severe
environmental protection and ecological issues such that it is imperative to develop a
resource application of surplus soils. Controlled Low Strength Materials (CLSM, also
known as Flowable Fill) can effectively address the issue of poor quality of domestic
backfilling construction projects. The issue of construction surplus soils can be solved by
using it for production of CLSM (Soil-based CLSM, S-CLSM), and the effective
reclamation of resources can reduce the impact of poor quality of backfilling construction
projects. Currently the construction tests of CLSM are mostly based on destructive
methods. The early strength measurements of lower strength materials can only rely on
indirect tests on the cylindrical specimens fabricated during pouring, which lacks
construction quality control effectiveness. Therefore, it is extremely necessary to
investigate the feasibility of non-destructive testing methods of early strength.

In this study the Baoshan sand is used as the sample for investigation based on
laboratory experiments where ultrasonic, Time Domain Reflectometry (TDR) and impact
hammer are adopted to observe the workability of fresh S-CLSM samples and the
construction properties of hardened samples at age 1, 3, 7, and 28 days. The results of this
study show that the workability in compliance with regulations can be obtained by proper
mix design, which means it is indeed feasible to use ultrasonic detection of early strength
of S-CLSM, the volumetric water content obtained by TDR is correct, and there is good
correlation between the impact value and the CBR value and strength of S-CLSM. There is
also good correlation between the ultrasonic and impact tester detection and the strength
such that they can be used to estimate the strength, and the impact hammer detection can
also be used to estimate CBR value. The results of this study have proven the feasibility of
using surplus soils for CLSM, while it can not only solve the issue of surplus soils and
enhance the quality and application scope of backfilling construction projects, but also
relieve the dilemma of piles of surplus soils causing environmental pollution. The initial
assessment has proven the feasibility of using non-destructive testing for S-CLSM, yet the
popularity of such application remains to be further verified.

Keyword : controlled low strength materials, CLSM, flowable fill, surplus soils,
non-destructive testing, time domain reflectometry, ultrasonic detection, impact tester.
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