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M OE  UBRNTRNA. WSAFRRPARRKRBERAE R LGRS T MRS,
BRTREREER TMYBEHENNZRAAE. SREY. SENREML RERIEL
WA RZREE, RERDHE: TREERZRA, KERE; DREANSHET BRE. BEF
HEFMRAMES BERE R TRAKRBAL, RIA Y TWEERE R B RENE R
0, LA B - 3 B R 45 #9 B 186 0 B9 R AR ARAE, J5 E W BA 0.5~ 3 mm BRI 25 My 64 T B B BE AR
ZFEREE DERERER T RAEMANEHEARRILEH REHKT.

XA  FX REE EBRR WEAN, SR

hWs%E  S158

PXMERRENRT RS, HiSH. B, 5L FERBIRM L, RS HE
i, KA B A AR ENED. HETRINA B+ a3, B 48 0 BB i eg L3t
HATEBURRBAY, YR EN RS AR RWA T LAY, fRERE
PRIMEERKLHRER AR TRABF DR URAERHENERT 2K
AREES AEFORRELR BREKER IR BRRT S LHE R LR FR
VBB RARER K NEZEENA) MERTENERNELRER TS 4K,

HTIREBRNN RS EX BRENERMURTEAZ BB REA, #8X
BHREMHFELERRNE/L FBRELRNFR TR, R EHNBRAHFRER
TS, B, RET R ERBREENHAENR. BANERTHERR
RE.EERTREARKEARHSFEHEHT TEANHRY. £RE BREE
IESL B HEXBRLRMRA T EAMBREGHR. PRI THNG. BRVHLYE
SEEEFVER DREHHNFEEMTECIRE WS ERM L™, ATUBRMN
TRETRERAREEZR LRAITRANR, HARHPARAERRERE R LR
YRR H TR, EEBRRARREEE R DRY B RS AR, AREER
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HREIMERSAMNER TR BEARREABBIKE. HAE. SR 1T R TPHESR
K4 1 0.3 hm?, R4 1949~ 1998 G5 =B R it 4 24012 it B, £ E MR B LUk B RERK
FIBEEM b E 3k 70 277 hm?. W ERRBIRIBRK LA 1/ 2 EFFRME, BARS R
KRS, Fl, AXHRERAEFUFENZLERTBRURBERR B LWB
YRAFHEREZX.

1 5T S ARG

BT EATIAEAILRENTEEOHE LR FEX, ABRURTEEN, R
FEEBERANWEZET, HFSEB LSUAR AEMHEFIHER, §FEXIEBEN 2094
km?, B EH, E—MRABEFRHEMNETX. BHTHERABBUX, B THFRI
MM, B RiHREBK 1 7595.7 hm?, ¥

ELE, BN XREBEEMERKHEESRE, FHT - L0 FRY. R
FERUUBE R BLAR R IR B KR K AL R K R iR e B B BUK RIS T r B AR,
HRKRERMNMNZE BER. ERKUEE. BERENRER, REFERBERHAR
REABRFER EFSEBEW AN EE#L, EXFE—HERAETH =0 RS,
F9RER.FEEAUNEHSBRUWERTHEBRRBRER 4800 B hm', LM H BRE
50% LA k.

ZHXBRHBHFMNEEX, RKIASSRITRESROTES, Y EZHRTE
B, MREFR LAY RERRHE, REARE. TR AKRAG, TREATSE, -
GEHEZEMEYE. EYRRUE B EXNE, A GRS, ZMXEFY
BEk B 834.7 mm, N 6~8 AMBKE H2EM 58.7%. FFHKIA 14.18C, THW 225
X.

2 MRS

2.1 LTERMN

F 1994 4 ARBEERBRSHE 1,3,5.7,9, 11, 13 M B9 4RNE, ERAEHRARENR
REEBWHEHLRERRNR, UTXRZRTEMGESRENR, SLHBIXAHEETHEO~
20 cm, 20~ 40 cm, 40~ 60 cm =PME KA FIHITHE, i ABABBRELAR ST 10 4. LRERE 48
B —BWHEATITAE. &SRR TS B A A ) Y el o] B i AR R K P
22 MEFHE

REFEH LT RYBHEENERTACTRERER TR BN TEMNE A b iR
AR 3R ER R AR, BT R D A S 7 VOV K Sy EE R H S BIE L 3R] B AL R 4
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3 BREIE

31 IRVUMARNER

MT R AREEHANNEEAR, BRI ERESE | EFHREREEZR TN
AT LML A R P BEERR (< 0.0 mm) B WE, HBREFEFEITE T WHubo 2
PR E L R R, R INE 1 s, AT BEEE B 0~40cm 1 ELRY
BB BRI A RIE R REE M, FHRRE 0~20 cm THE MK KRB K, K
2 40~60cm LMY BB IR EN REREK. IRHTREREBEFEL
EHREARSELHTUH MEERBREARFELREEEHRZIHHRRR
Bt b RAREREFIRAKEIRZI ARSI, EREIRNEE S, FREXH
BORLUL U B S B AR, T BRI R . A BERABHEZ RS R
B.EZE LS B, AR 1P LR ERE, 0t REH RH=Z L850 h R
T MREEREHBAXEE TURARNER L, FRL, B, ERLFHME, EX
FEAKEE, BBK, HIRE, AR, AFEDE K,

R IWwEEENIRERAENG

Table 1 Physical clay content and texture of the soil

& = t B wHEENR SR TRE AT

Treatment Soil depth Physical clay Soil texture
(cm) (%)

M 0~20 41.34 Gk S
20~40 35.62 it
40~60 30.81 iRt

"x 0~20 56.79 HiNt
20~40 38.16 il +
40~ 60 25.43 28t

32 TMERNTEL

TRAERIRMBEENY Y. BREREBRBINMAFNTWHLINE 2 IR,
A RAFENHRBREREREEN 0~20cm L2 TNAEH X RIE R REKME, 20~ 60 cm
TRMHER, BTRERZENSR LA UHGTHEH. HRMAEETE LRSS, R
RUIBRH KNP RAEENFD, ATMTFBREAZABUREIRTHAR S RK, FEARE
TRMERNR A BRE, B LR R b F, HEF)BUE, FOAB X IE AR B R S 1L BRUE R
A WA BEREBRMER LIREBRURSE R, H I IE 5 A& B R 3 9ok 80t B
Exmmastgn. B BEREBMSEXRAMUERBRE —EERAXRANRE
TRAERE. KR T INE E R RFAE.

MB2ETUFH, BERERHB O0~20cm T ENRBEES 1 FEHBIEINEE
RN, 5 3 4FLASS W B & B (A] A IE R EE AT RRAK, X B R hi% 2 AT 3 S RITTE R £,
S S5 ) 51 8 e AR T S KT 84K T 20~ 60 cm 12 TR E K B 5 NI BE ¥ B A A RE K
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T A W7 B, X E B R B N i% 2 130 B 3 B 8] 1Y 2 K A BT 0T 35 DA B s R 1 X Bk 4R B
0~20cm) A F LE#ITAMEXWEE., ENBELE BREREEBMAFEK TN
AREHEENEMEBAEZRNEIEEYX LM,
HATEFHBARERE R LR 2 WAL AR R ng e v 84, RARA
PRERFHEOTE (RBENAXEIEATRE, HRBRERNRB 2R, (BB IRRH
RREEXREBHAFRMPARBRR I RAEENTHE, YRAMRESREHARZXKLH
AENITREATEREEUHMNRR RRBRIRBIHEREENEN T —LBFEEARR
BEXRIBMABNLME AR L -AHEEANERAIREAENLNEATERTEH
KK, DEHKFRP<00SHEREE, P<00l HERBEX. TR, BEEEE

n2 teREERR
Table 2 Variation of soil bulk density

& = B TRK ITRER o1 AR
Treatment Soil depth Number of Soil bulk T test I T test 11
(cm) soil sample density MEHE LE 236 WEE B EHEKT
(gcm™)  Probability  Significance  Probability  Sigmificance

value level value level
0~20 12 1.28+0.04
¥ M 20~40 12 1.49+0.03
40~60 12 1.57+0.05
__— 0~20 12 1.33+0.03  7.040x107* BEX
. 20~ 40 12 1.36+0.03  1.057x10™° BEX
1 -
%) 40~ 60 12 1.41+0.03  4.672x107° BE¥
% % 0~20 12 1.36+£0.03  2.748x107° BR¥ 0.008 BE¥
%) 20~40 12 1.40+0.03  7.148x1077 BE¥ 0.005 %5 ¥
40~ 60 12 1454004  4.194x1077 B ¥ 0.013 B¥
% % 0~20 10 1.35+0.03  1.860x10°* BEX¥ 0.381 rE¥E
) 20~40 10 142003  1.433x10° BEX 0.161 rEX
40~ 60 10 1.46+£0.03  2.050x10~° BE¥ 0.323 AE¥
% % 0~20 10 1.33£002  4.060x107* BE¥ 0.107 AE¥
. 20~40 10 1444002 2220x10™ HEN 0.093 AEX
7 -
%) 40~ 60 10 1.48+0.03  1.826x10~° BEL¥ 0.150 AR¥
% % 0~20 11 1.32£0.02  3.083x10”° BE¥ 0.263 rE*
. 20~40 11 145002  3.320xi0° BEX 0.117 FEX
9 -
5%) 40~ 60 11 1.50£0.02  2.210x107* BE¥ 0.070 AR*
% % 0~20 10 1.30+0.02 0.042 [ E 0.063 AEF
11%) 20~40 10 1.46+0.02 0.012 Lk 0.311 rEX
11 -
40~ 60 10 1.51+002  4.862x107* B S ¥ 0.468 rEX
— 0~20 10 1.29+0.02 0.270 XE¥ 0.085 AR¥
13 20~40 10 1.47+0.02 0.078 AE¥ 0.160 ApE

40~ 60 10 1.52+0.01  1.635x10™° BT ¥ 0.207 AEX
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IRAESERXREAMRL. EXREEE I FHARMPARERERAANBREEFNER;
EEBREH 11 F40~60cm LRAFARAIMBREEFNER,0~40cm LEMNRANERT
EEHBREHB 3F0~60cm LENRAAMEZNER, B 0~40cm LENRA R
ERADE. SUHARKERBH I RABEREEGE BF0~40cm T ZCHEER
REKKF, BEREFEBHIRABREBREE | E5B3FZAEHAN0~40cm L
BERBREEM40~60cm L EXEFEEFM K5, TR ER B MBS T —AARBER
5t -4BEFENHNERZAHEANZRATE.
33 TMEMMEATL

TIREHERE T MPERERER, KNI HR. EURE. AREA. |H
BAKN025~10mm WHEREZEHY RIEAFREE L. IR > | mm W REREH
BEHEATIHNESKSRAKUERESNBRERFZRGTE, REYRFERKNE
WERM", FTHANSEHNERS TRENESE HENE REESSERE X £
EERTHAER L RP, HERUTH MU BEHEERL. Bk, JRERZREBHIHRTER
B 0~20 cm IR EHHERIIRI., £ 3R RE KRB EHARELER. T
W RBEFHEB LI KBUARNEHEREZRES | £0U0 4.25%, Hixd BIE % & BK
BE,ME3mm U EMKANLEESE. B TREREBRNAAKAOEL#HTIH. B
BEBEIR T IR LK B 0 &8 M 4R T 75 o 8 S ok, R B IR 28 S R 3 B B 5 LS AL, oL
YR TR, X F AR AR A KE S LSS Y9 BT M 6 4 A K Rk
REFFBEHBEFWEED ERMZAL. B, BRERIBBH L RARNEHEE
1. EREE S BEofEE RS LINERBAL, AR & RAZE SN, X7Ea$
HAERCMBFRGR ), FEA#EERBRKEAAT HREANEHNER. BEEEER
ITWMEREBREH BEHO~20cm LELHAKREAREWEER R 24.73%, K+ 0.5~
3mm KERHEFIRI G MR R 18.81%, B3 BMIEH REM 92.34%, E B AT IE¥ KHEMK
F. i 0.5~3mm ERI LA 1A LR Rk A 7=+ B OB AR M HDBL 51,

£33 THKREEANEHERTLRR

Table 3 Variation of structure composttion of water—stable granulars of the soil (%)

K] R WE(F) BECHE) BECTF) REOE) REOFE) REQF) BEOEF)

Diameter SRHDP’  SRHDP SRHDP SRHDP SRHDP SRHDP SRHDP

{mm) (1 year) (3 years) (5 years) (7 years) (9 years) (11 years) (I3 years)

>5 0.84 — - — — - — 0.32
5~3 1.77 — - — 0.35 0.48 0.61 1.05
3~2 2.81 0.22 0.39 0.74 0.99 .11 1.95 2.60
2~1 6.32 1.36 141 1.52 2,12 3.16 430 5.27
1~0.5 11.24 2.11 393 4.63 495 6.32 8.16 10.94

0.5~0.25 5.87 0.56 0.86 1.35 1.87 2.66 3.76 4.55
3~0.5 20.37 3.69 5.73 6.89 8.06 10.59 14.4] 18.81
B R 28.85 4.25 6.59 824 10.28 13.73 18.78 2473

1) SRHDP-Soil Reclaimed by Hydraulic Dredge Pump. 2) “— RS RBETEME
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4 & B

1 SEXREML BEREES FE TGN RET T2 LM, AWM L05H
MEIHERS AR, RE LR, KR TR WDH.

2. REREBRM 0~20cm LETRMFEER BERAIJLERRITLEMER KM, I
J& 130 W AL 2 B ) 6 SE AR A TR, AR L WA B L E XK R ER;
20~60cm LRI RMER RS —HMN R KWERTAKTTLMES, KAEEAHHEM,
BEARMNPXIREESHEXRAK. FEINEBALR REREZBAARABK LR
FEHENNANEBEEMEEENRE EEREB 3FH0~40cm L EEHIEIE
W REKKFE.

3. MERE B LA G5H S R7ES B RV mE T IE# &M, 56 HE e HE
B 1R TR AR WAL, K ADRL S W Z Wi LT A T . P 0.5~ 3mm HDRLESHI B9 T2
BEERR EEREE 13 FEAEREN RBKKF.
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LAW OF TEMPORAL AND SPATIAL EVOLUTION OF PHYSICAL
PROPERTIES OF SOIL RECLAIMED BY HYDRAULIC
DREDGE PUMP IN MINING AREA

Chen Long-gian Deng Ka-zhong Tang Hong
(Institute of Territory Resources, China University of Mining and Technology, Xuzhou 221008)
Liu Zheng-tian Da Jian-yuan Li Yan-ming Li Rong-lian

(Management Section of Land, Xuzhou Mining Bureau, Xuzhou 221006)
Summary

This paper is to study the law of temporal and spatial evolution of the physical
properties of soils reclaimed by hydraulic dredge pump in mining area. Taking
Xuzhou mining area for example, soils of various times and depths of the reclaimed
land by hydraulic dredge pump were studied. Results showed that in comparison with
normal farmland soil, the soil texture tended to be clayey in the topsoil and sandy in
the subsoil. The soil bulk density tended to be higher in the topsoil and lower in the
subsoil. Meanwhile, the content of soil water-stable granular structure tended to be
lower. As time went on, the reclaimed soil showed a decreasing trend in soil bulk
density in the topsoil and an increaseing one in the subsoil whereas the content of
water-stable granular structure increased. In the latter the 0.5~ 3 mm granular structure
formed quicker. After 13 years of cultivation on the reclaimed land the soil bulk
density and granular structure would have reached basically that of the normal
farmland soil.

Key words Mining area, Hydraulic dredge pump, Reclaimed soil, Physical
properties, Temporal and spatial evolution



