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Note: Zero line(0 ns) is the interface for air and soil; continuous black parts are events which represent the stratifications of reclamation soil.
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Fig.1 Radar profile of reclamation soil by different frequency antennas
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Fig.2 Layer identification of radar profile at 750 MHz
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Table 1  Soil parameters of each sampling level
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epth/em content/% Permittivity wave speed/(cmns™)
0~10 15.600 7.745 10.779

>10~20 18.300 9.155 9.915

>20~30 24.100 12.687 8.423

>30~40 26.200 14.122 7.984
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Note: Volumetric water content is average value of each soil layer; speed is
average value of electromagnetic wave through each soil layer
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Fig.3 Depths of reclamation soil layer in whole radar profile
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Fig.4 Layer identification of field canal lining at 750 MHz
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Fig.6 Layer identification of production roadbed of radar
profile at 750 MHz
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Table 2 Grade and rating scores of quality evaluation of reclamation project

PR AT 371 HE TR d HE Gl AN P R
Evaluation index Grade Value Thickness of projects/cm Remarks(Degree of satisfactions of agricultural production)
I 100 =70 A AR D) IEH AR — S (Fully satisfy)
il 90 =50~70 FEAH S ARAE W A=K 1) 75 2K (Basically satisfy)
)RR - s fh [P
=30~ g %Y ~/*;;L]rb‘,
Earthing thickness i & 30~-50 X AHERE KI5 (Weakly affect)
v 55 =20~30 A AR K 5 B {2 (Obvious negatively affect)
\ 20 <20 TCiki e RAVEW K 75 3R (Totally unable satisfy)
N, I 100 =20 FEAI AL PIVB 7 K (Fully satisf
A S S4BT H’JAﬁ‘E;k( ully satisfy)
Field canal lining 1I 90 =10~20 FEAH AL BITVE 1) 3K (Basically satisfy)
thick N X
1exness 11 70 <10 X} BB B LR3I (Obvious negatively affect)
- 100 =10 SE 4T PR BE ) 7 SR (Fully satisfy
HE R LR I ST AL A LXH’]AFE;R( ully satisfy)
Production road 1I 90 =5~10 FEACH A7 U 1) 75 2K (Basically satisfy)
thickn N o " . .
1exness 11 70 <5 b Az A A 1 I A PR 2 (Obvious negatively affect)

®3 HIEFNEITESR

Table 3 Calculation table of evaluation indexes weight

O % megy  RPHHEER g

Evaluation indexes ~ Grade Amounts of sampling Indexes weight

channels
I 0 0
1I 435 0.730
wr IR
Earthing thickness & 161 0.270
IV 0 0
\% 0 0
o . I 0 0
AT
Field canal lining I 116 0.228
thickness
I 392 0.772
N I 455 0.643
AT R
Production road I 250 0.354
thickness
11 2 0.003
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Nondestructive measurement of depths of earthing, canal lining and
roadbed of reclamation projects

Wang Xinjing, Hu Zhenqi*, Li Enlai, Yang Yaoqi, Zeng Jiyong, Jiang Zhidong
(Institute of Land Reclamation and Ecological Restoration, China University of Mining and Technology (Beijing),
Beijing 100083, China)

Abstract: The scope of damaged land caused by coal mining is increasing every year. For the sake of relieving
the conflict between population growth and land availability, lots of land reclamation projects have been imposed
in many provinces of China. However, the quality examination of those projects, which is considered as a key
basic safeguard, always uses traditional methods. Few studies have reported on quick, non-destructive, and
comprehensive engineering quality-testing methods. In order to overcome the deficiencies of quality inspection
and evaluation in land reclamation projects, a variety of high frequency ground-penetrating radar GR-III systems
has been used to detect the projects of covering, field canal and production road of the land reclamation in
Ganshui town, Chonggqing city, all the response characteristics of radar signal had been revealed. Using the energy
changes of each sampling channel in different regions of radar image, the horizon identification algorithm was
represented, which was used to resample the feature points of each horizon in different projects. On this basis, key
factors of project quality, such as the depths of covering, field canal lining, and concrete pavement of production
roads were calculated by different estimation methods using electromagnetic wave velocity, which were also
considered as the indexes of the new evaluation model of reclamation project quality. The results show that GPR
can realize nondestructive testing of land reclamation project quality and obtain comprehensive data. The
detection effectiveness is positively correlated with the antenna’s center frequency. The final evaluation result
shows that qualities of the covering project and production road are class [l and I, respectively. They meet the
needs of farmland production, but the quality of field canal lining is class III, which must be thicker in later work.
This study could provide a new way and a scientific basis for the evaluation of land reclamation project quality.
Key words: land reclamation, project management, radar measurement, nondestructive measurement, layer
identification
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