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22~ 6 cm, “FIEIRAR 3 em, JEE 25 em, RIZNEE L 5) BRI VHERR VR OR G pH T LR .
3, JEPE 20 emo
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1) 52 B Sk o, 55 RS AT AT 70 1) 5 B ®1 LIMETRE M
|;l'§§, m#ﬁj E| f}{\:{kdxg—ﬁ', ﬂ»j}n@%lﬁ]{jﬁﬂi\ t{lj}{\ lIL,r)"iH)‘J Table 1 Particle composition of experimental soils %
TER R, WSR2 B 5L B b, TR 3 B R R L Hf%/mm
SR R P EUIN 7 4 CaCles 2402 0.2-0.02  0.02~ 0.002 < 0.002
2) WAS[R) RSy 1R - B EAT AR T AR B, T fiE W7 o L) 20. 36 47.21 22.65 9.78
AR AK 73 5 ik, DA (K 73 R AR 0
3) AN ER 737 G () LR 38 2 e — g R K 2 AT *2 tHMHSAE
fﬁﬁ’ﬁﬂ, ﬂ—:#%‘ﬁ— fkﬁ*ﬁﬂ, HJ GPR iﬁ!ﬂi:i, |mHTJ-ﬂ:JjER Table 2 Salinity content of experimental soils
TR, 3 GRS, DRUEES (AR AR RYE . RT3k TS /% SER(CI) /%
JRAER 53 2 it Jit 0.31 0.023
4y s W5 W % O GPR, A 36 [F 57 R A A i Eh o 1.36 0.347
(Geophysical Survey Systems, Inc., fdjFi: GSSI) SIR-2 o 4y 3.35 0. 696
REE, REM HLHA Jy: 400 M Hz. TS 5.28 1.245
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Table 3 Bulk density. volumetric water content and porosity of soil with different salinity content

K5y [t 4 3 fIGHE #hig e 1 cpE R R 1R AT
i
E| Py B P Py 6, Iz P 8. P Py 0, P
g+ em™? /% /% /g em™? /% /% g+ em”? /% /% g+ em? /% /%
KAl 1.07 9. 41 59.62 1.05 10.78  60. 38 1.03 9.90 61.13 1.05 7.74 60. 38
KAt 2 1. 11 13,15  58.11 1.08 14.60 59.25 1.07 14.28 59.62 1.12 11.79  57.74
KAt 3 1. 13 16.84  57.36 1.12 18.34 57.74 1.09 16.63 58.87 1. 15 16.95  56.60
KAt 4 1. 16 21,22 56.23 1.16 22,79  56.23 1.16 21.38  56.23 1. 26 23.59 52.45
KAFht s 1. 21 25.21 54,34 1.20 26.94 54,72 1.20 25.66  54.72 1.29 28.87 51.32
KA Eht 6 1. 30 35.12  50.94 1.37 34,22 48.30 1.32 33,13 50.19 1. 38 37.16 47.92
e erh o W RBIE KA (%), p W E B EMAET (g/om®) , p HSLIEE(%) .
F4 TRBHSRIHHBEE 2.1.2 WM E S
Table 4 Electrical conductivity of soil with different salinity content KR e - 3N YR [R), 2K 45 BLAR S I T EAT S
K5 Tt MRRERRYER PRERSSE RS R I, AEE f R R O R, A B R R 2,
ﬁﬁﬂ /mS ¢ em” 1 /mS * em” 1 /mS ¢ em” 1 /mS * em” 1 i% 3 Epﬁamj:lﬁjk ﬁ-ﬁ&_imﬁ] IJ\JSA}?ZJJ“
KAt 0.78 0.93 1.08 1.23 AR A Tk 4 B 5T R [ R £ 4075
K2 0.80 0.97 1.16 1.30 It 7 6 /KTy 7 | B AN IR sk 97 75
KNai3 0.8 0.99 .20 1.37 R £ 5, 1T T PR, A SCIUE S 3 ANK 9 R 5
KAt 4 0. 86 1.05 1.28 1.43 LU R, AN [F) 35 4095 44 1) GPR Rl E) N 1 ( B N
KoaEWSs 0,90 111 1. 34 1.57 ANEE) IR E s, X B — A B R B A
Kafhite 113 1.23 1.47 1.69 55 LA BE, PR 5 () i SRk 1 S L 2~ 5.
P 2~ 5 R AR BRI I B 2 s AT IR RO T 225 1
=1 £ S S P A, 5 . . x e e
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Table 3 Dielectric constant of soil with different salinity content I3 R A, E'ﬂft, FTHMEL 10 ns JWHENBES .
ggj L?;;%H 11&!11‘:‘?‘:?"%%'1: ‘1'!55.*;'1;"33{1"[: i:‘:jfﬁiﬁ;“j%&'i: B 2 SR EA R KA B2 R i den E B B
;K,};,% T ;? . :] .07 52 (15 5 2k, B hmT DL B K 20 3, 45 5 3
FANER Y . . . . L R R T . ‘I:I_; — 1l 4 o .
KAE2 10,33 10.73 10. 69 10. 45 mﬁ_‘#if}'ﬁﬁ?&i’,@? fémg_m_mgﬁl.iﬁﬂ lf,ﬁkj'fi._z }5_
AHER3 1165 12.29 11.60 .69 (Rl b, 4 8k 535 .mi’nj.iu i, J*HI%FI‘J?K;J; oA
KAGid 1361 13.99 13. 66 14. 04 N, A5 5 AR I S PRI - 255 % 18, 15 5 IR 1 PRS2
KAt S 15. 16 15.92 15.21 16.99 H T 2K A2 BT B8 0 R0 EL A A 1 488 0 X EE S ) 1)

KAl 6 20,61 20.25 19.54 22.34 B IXTT LA AT A ORI SRR R AR




58

Ak TR 2l 2006

I8 /ns
5.00 10.0 15.0 20.0

PN S S I A  T A N SO TR T B N A |

j\N\ /’J
J\/I\f\/\ A\
Jﬂ\/ﬂf\i/ f\/\

!

(kJ97K57 9. 41%. K9y 16.84% , F k) 35.12%)
B2 s S a R

Fig.2 No-pollution reclamation soil
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Fig.3 Low salinity pollution reclamation soil
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Fig.4 Middle salinity pollution reclamation soil
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Fig.5 High salinity pollution reclamation soil

=9 R 95 R AT A D B, - A AR AT iR,
FEL T 8 A b P AR I, 02 AT HE Bk RO 4 FE AN TE gk, I
R A

o =

5 e (1)
A o FEIREL Np/m; o ) BRSO A7 BR
2 EIRME I 0 W 'F%, H/m; o—— HGE,
S/moa

— M) AR ARG ER EL, T w= 1, (1) 3

= (2)
2 e
AR R RS MR TR, Y o lIELE, 5
Le MR, — M A I H S AR, F R IR 1) A e R
VAT, SERR B 6.
£6 TERHHBESOTRES

Table 6 Attenuation constant of soil with different

o =

salinity content X107 *Np*m™'

Ko FH i RcE RSl R R sk Rk

KArFat 1,295 1. 541 1.793 2. 140
KArFit2 1,245 1. 481 1.774 2.011
KA ERt3 1,201 1.412 1.762 2.003
KArfrhtd 1,166 1. 404 1.732 1.908
KArEhts 1,156 1.391 1.718 1.904
KAt 6 1,134 1.367 1. 606 1.788
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Fig. 6 No-pollution reclamation soil
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Fig.7 Low salinity pollution reclamation soil
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Fig. 8 Middle salinity pollution reclamation soil
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Fig. 9 High salinity pollution reclamation soil
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Microwave spectrum analysis of salinity pollution about reclamation soil
Hu Zhengi', Chen Xingtong', Lu Xia', Xu Hongfei’, Zhang Jian'
(1. Institute of Land reclamation and Ecological Reconstruction, China University of Mining and T echnology .
Beijing 100083, China; 2. School of Traffic and Survey Engineering, H ebei Polytechnic University, Tangshan 063009;
3. Institute of Water Resources and Hydraulic Research of Shanxi Province, Shanxi 030002, China)

Abstract: After reclamation engineering completed, the structure and layer of reclamation soil is damaged and the
soil is easy to become saline-alkali soil. Microwave has the penetrability that provides the possibility to detect the
reclamation soil quality. The different degree saline pollution soils under the different water contents by ground
penetrating radar were detected, which discover the microwave change law of different salinity pollution. Results
show that basic freguency of the antenna which center frequency is 400 MHz change to 250 M Hz under salinity
pollution. With salinity pollution aggravating, the double peak phenomenon comes forth. Subdominant frequency
is 530 M Hz. With salinity pollution aggravating, the relative amplitude of subdominant frequency enhanced, and
it shows similar phenomena in different water content series. The ground penetrating radar could realize non—
destructively investigates the subsurface quickly and widely, so it could provide the changing information in time.
It can be used to real4ime inspect the reclamation land quality and to control deterioration of reclamation soil as
soon as possible.

Key words: reclamation soil; salinity pollution; ground penetrating radar; dominant frequency; subdominant
frequency



