72

B3 BT &k TR E R Vol.31 No.17
2015 4F 9H Transactions of the Chinese Society of Agricultural Engineering Sep. 2015

o Rk ETEE «

(1.

BRI IR E B + T A K0 SR B SR I

FER, B F, ANEgE, ZEF ', HRH ", Russell S. Yost®

EAREE (dbn) B B SARTATIF, ksl 100083;
of Hawai’i at Manoa, Honolulu 96822, Hawaii, USA)

W OE: NI A TN G e v 7 HEOR IR H 1 5 A 00 ) HEK R AR HE K PR v S B, AEE AT
THET L TRV RIHKARPIRL . RIS E B N 5k, el 3 MR, 4ok ZT-250 CREANKT IT H+
Bk W+ZW-250 1 T A ). ZT-300 CEEANWTIR T H+4 22 M+ZW-300 T A1) BLA CK CHr it v a) 305 23 JF 0+ m) 3 = i BE 1)
RO W T 3 AN HEK S Vb ARV RR . BT R Z Ve vb b i UL Fe IR E AR Z 08 v 15 /K R B I 18] )28
tho RT3 FABHEK SV B ZE BN, AR B U A AL BR A HEZK B b B IS ] (1) A I T P A, T ) i
A B HE K P b e B I R (R KT s 2) HEKAIIRI I, X HE CK K Je v i Alohr o w4 v T F 2 TA i 2
ANGEEE, HEKJE ] CK RIERR S A T4 B ZT-250 FI ZT-300 217, BRI AT, 160+ TAR 0 2 M HEK e
VIR RL S BRI R, ORISR A, 16 B A T S A S (AR Ak e 3. T T A 2 MAEBEFLVP SR o F
SEo 3) 3 FHALBEFEIHE Z VR VP R TC I 25 5, B4 - TAT A B TR R E VR I AR bR S B . 4) 3 Bk
7 RV R ERR E S K RAAATAE 225, ] = AT AT DU e v A i v Rk it Fe g, LA AR e 2T-250 HeZK 8k B st
U o AZMEFT AT o 2 3 T T A Y SR X SR T B Hh 5 T8 v 7 B R Bade e /K T 2 BB SR A 3

EBEIR: ERAR; HOK R, RN, EAT, £ I AR AKE

doi: 10.11975/j.issn.1002-6819.2015.17.010
FESZES: TDSS; TU411 NEFRERD: A

EiER, B F XRE, FEF, $IRH, Russell S. Yost. BRIV FRIEE B+ THHKEZDHRMRBIRIE [J]. &K
A TF#253R, 2015, 31 (17): 72—80. doi: 10.11975/1.issn.1002-6819.2015.17.010 http://www.tcsae.org

Wang Peijun, Shao Fang, Liu Junting, Li Xingyu, Hu Zhenqi, Russell S. Yost. Simulated experiment on drainage and fine
sediment retention effects of geotextiles in land reclamation with Yellow River sediments[J]. Transactions of the Chinese Society

XEHS: 1002-6819(2015)-17-0072-09

2. Department of Tropical Plant and Soil Sciences, University

of Agricultural Engineering (Transactions of the CSAE), 2015, 31(17): 72—80. (in Chinese with English abstract)

doi: 10.11975/j.issn.1002-6819.2015.17.010

0 51 &

PR T [ B E B REYR, - IKREIR N 70% 2044,
Hh [ SRR R AE PR [, 2013 AEIBER T A F
36.8 14 t, AR I 47.4%, B IR TT R
1R E R &5 R RS e AL REIE I RN, xR A
APREEE A T 05, JCLA R o e R, b
90% AL IR R = ok TP, H.2 KAk A K BE 4
P ES VLTI R, it O T B AR Rk 3] 2010
SRR R f T R R TSR R UE UL R T B
100 Jj hm?, FLUABESE 7 J7 hm?® (R BERE N, 76 sk
PET JEAT DX AT B O X 3 I SRR, T R T
WIABE PR AEDURAR R I oy 3 il T3 dh wifk, imvE
DB A G K B ™ i, e e T RERhRE P,

MR HA: 2015-05-28  &ITHIA: 2015-07-16

FEEWH: B TR RIRE (2012BAC04B03)

fEE A ER, U5, M A, WA, FEAG L e RS54
BEAEGI. b PEERY s+ B 5 AR TR,
100083, Email: wangpeijun1227@163.com

MOBEER: WRBL B, BRI, #Ba%, WS, FENF T
HEREESBEI. bt PEI RS QD HihE B 5 A E
5%, 100083, Email: huzql963@163.com

http://www.tcsae.org

KA RHAR RIS, M T F0E . PICSRARDT
e PR 2 B2 i B P PR DX AR AR e ) i A T
TR J™ DRI TR FRAAT SR SR AL, ARS8 2R
HRAFAF TR IR BRI A, R B R
B, T AR BeROR o TR AR (R
BEATAT) B0 PRAERIVELE (K75 G, Bk
(IR IS 2 T B 05 7 FEI X (KRB DR, —
BB L Al SRR R AT T U RO, (AR
FIAB,  FAE RS RS i E R RS, B
TERGHEE, HEKRE S5 AW LA, e RS =4
REBR, Moy G HCE GG i e iR AR, Bt [
EUP R RN, RIR R, BT A R
R PRV, BRI R th T2 IX
PR STAGI, L, IRERS SRV D A Fe R e
SRR, ADOTUWRSE B, i BT DR
A, R BT R RIBRR ATt 2 A A — % vk

FI AT N CAT B e XOT e T 5 i e P e AT B
buhd R, HTZMeRE. 1 HOE R i 8
BUK, Rlop a5t 20 s X MR g0,
HETRAE FESHIX IR U ST BIUA; 3D RIVEWAIZ oM
REEHYe v 4) W EEmXEDHIE R, 5)
PV TEIYUIE, THAKHEAMIT AT 6) FRISERIn



$17 FRMR A

AV 7R B A T AT HEAR D ROR IR 73

FEPR VD F T 7 15 F E R LR 1, &k eI
it o RIS I HE K T 200 & B4 A [ 32 EIHZ
HoK O HEPEAK, — S8R F 'R A FK
PR R AR AR YR VP BEHE K I 2K, IR 2B
AKPESRI R TE RE 22, H 5 S 8K BRI
Ty 7 T 5 7S e V0 A 1R e b RN K E A v L 8 (14 BEL
P ek K, R BRI BEHEK, HEKRCRAK,

BRTMK, L TARAMER. R, AR
PLri, FEACIE . 7K. Tt 3 97 4 S b kot i A HE /K
STREPRR T ZNH, HARIE. HK BE.
[E FABT B8 U4, Palmeira F1 Tatto! 573 B 1
TATRLYE )2 B 2 B AR HE K A% Bk S« Farias 2515 ik
JUBE KRR VAL T AN R SR8 C Y 1 A AR AR k4 )

PRI, 4R R L AR B PR v I Bk
HEK P e v e, HSSIIBOR I T 900 . i 7 784

RS HEK I RS Af e+ A, F R ORHE K S T AR,
ol BV AT AR HE A R e v i, SOT LA R s e v v
SRR ORI T TV S 27 S S/ a1 il B B = NGB

27 6 27 27

1 ) !
" / Lt

74
74

/- .
7 57

VB D 78 SR GEDT R b 1) ) ) 1) HE 7K T 6 K BRI HE K
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WG R0 71 2 N A N 5 A, R FH 3B B R A
4 120 cm x60 cm x80 cm (KexTExiE) o HEzKWrmm 3tk
3K BT IR CE N BRIAREG 1K 3 2 H A T
fi TP HOK AR, ORI e AR S 1 R e
WK, NS EERTEA,  HE LLORIE 7R e Vb HEK
FEC 4y B T) P 28— L3 DA ke DA 8 R e — 3. DUtk
PR & WAL I BN b B AT 1 IRE R . 3 Pl EE 43731
K ZT-250CHEASHE/K KT T 11+ 22 I +ZW-250 1 T A7)
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JLHEZK W AR W 1 TR

-—

20

/// y_;

] _

-

30

/ // // )
is
7 v . ,ammil/

7 } | A /Poamc}pﬁs(cs / |
A GLLZD DI ILIRD AP 7207 / . / "

! I A A //f/ /
) ZW-250+ AR ZW-300+ T A6 f 1

e Wire netting + HEBAHE Wire netting+

Glass holder  geotextile (ZW-250)

a. ZT-250

Glass holder geotextile (ZW-300)

B3 HJ((Jla:.s pane

b. ZT-300 c.CK

e ZT-250 A1 ZT-300 ABHE ek i KO 5K, RIHEK TR K, RHER R 22 P58 SCHEAE I, £ AR P HER R . CK AR BB SE 5 R4

Ao B3 TT FHEK 5 5, HEK TR T )36 23 TT DS S -3 BT A,

AR e R PRV PR ARSI S I3 B ) TT 1 v BE m] e IR AL R ) B em

Note: ZT-250 and ZT-300 are two kinds of improved drainage patterns with expanded area of discharge cross sections, in which glass holder and wire netting are for
supporting and 250 and 300 g geotextiles are used for drainage and fine sediment retention. CK is traditional drainage method with narrow outlet in center of discharge
cross section simulating outlet opened and height adjustable cystosepiment simulating height change of outlet opened in traditional earth dike;Same as below; Unit is cm.

B 1 3R HERE & EALE

Fig.1 Front view of three discharge cross sections

.12 AR HIDHH
RGBTV R 1 1L 2R 48 el BRI 5| v ] B
VT RME, R EIR 1 Fin. JerbRise gl sl
DR P 2 Rk 4 F AR P IO RLE SCI 2 Y BB IE
RBCRH T IR A R A =) 2B 1 TST-70 U
Ak B IE G e Vb R R E . e
/ngﬁﬁ&ﬂ<nﬁﬁ;

q:g& (D

60

KHs C AR REL Digs Deo MR RLAR

x1 EARIVYERE
Table 1 Physical properties of Yellow River sediments

2% Parameters i Value

Do/um 101.42

Dis/um 1111

Dsy/um 162.70

Deo/um 177.30
A#)5) 2% Nonuniform coefficient C, 1.75

153% 74 Permeability coefficient ky/(cm-s™) 0.0044
I Density/(10° g'm™) 2.46

¥t Diov Disv Dson Deov Dss Fll Dog Fon/N T IX SRR KRV AR F 43 L 4y
B 10%. 15% 50%- 60%- 85%F1 90%, TIAl.

Note: Dy, Dis, Dso, Do, Dgs and Dy are diameter of soil particles whose
volumetric fraction in soils smaller than 10%, 15%, 50%, 60%, 85% and 90%,
respectively, same as below.
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L o FRLEATHEN : O9s<ByDgse Oos K TATMAFRALLE,
Dgs NSRS IR IERIAR, BoAZK RS, B TR
FISCRP AN 280 C, o0 175, By HUER 1.0,

2) BAKPEREUS 2T, S fRAUERS E S 1 TR R 2
MBE e, SR L TEWMBE REON TR T 14
B RBOE TS, RTR T, B SO
100 THIERFAEN : kg™ 10keo ky R kg 53504 + T4
O AVSARMIIN 373 8

3) BRI, AT, oAl FoRIE S
AU TSR I B E NG N AL, e R
S HER DI RE, R RO B IA B E 5 1 RE
RFFKIG I .+ TAPRIA A EE (B0 3598) PR
SR DR K TR K s I A o O e s o by 66 P
tb: GR<3.

I ) B CATAE LR T VSIS LA R A5
ZEeIE, WEHIT 2 MRS A, HSEnER 2 PR,

x2 HREGELIHSH

Table 2 Parameters of acupuncture non-woven geotextiles

1.2 RESE

1D #EEF s . WL e s, fHit
FKFIE R, I 2 mm §H AR, KERVED
(RGBT o

20 AR eI RE K Wi ) RS, BB ) RO
FITEY5 250 #1300 g + AT 18, JfEoralRr L. i
o3 o BY R RE R /NI 22, A FH R 22 Rk 22 1 R -
T A ] 5 AR HE AT () IR AE A b Oy T S BN AL B
HeK E v rT A i e B, AT AN I 10 em —
MR IR, AR BRIV A DY JA 1 Zk b I/ )25 TR
PRI BT AR, DL R A B R AR b DA SRR B )
o RIETFMEPI, RRARBGEEHDK DE s, AR5 #TK
PPN, BB HE K DR . 3 AN A EEHE /K W T 1)
G T R %

3) G FR T SR, B IR N AT BOR ]
PHo A T BAR ALK Vb AL BB A P B, Ao AT
N HEK R, TERR-1o M B o FE R AN BB Y
DR R WIKHRG, Nk R e HEK DR
AT, BRARHEAK B, sl i HEZK . 7 7 B 1
FATR IR S F AR T AL R, R 1Y)
N 9 A T L S ) 0K B B A R S P IE Y K
10 em, HAAE 5 1) N1 5 THEK 7 1)

4) ARIRK BT LRIV E Ny 200 kg/m® o FRELH5E
UF BT NN K SRL 2T, SR 5 I K EAT B+ o
RN SR e SE ke AR U MR E R //BiBURAN SV AR I N

2% Parameters ZW-250 ZW-300 Jabr, R SN B R SRR A DU /N A B TN
S BT i Mass per unit area/(gm™) 249 294 PR R . REINNTR SRR AR N B A fS, Y
e e > " WIHG— BU ), FEIACHEAHE RS, FRARSE R
SFRALAE Effective aperture Ogs/mm 0.164 0.142 N
T HIBE R Vertical permeability 0.104 0,088 NIKIPIRED) -
coefficient ky/(cm-s™) 5) TERRE UGS, WK T e R 2k
_ I GR (i=1 19 2.1 . . et - "
A o . ERNRA M, FUOBHIE 3 NS, SHEKI
radient ratio or - . - ) . N N . . - Pt e
different hydraulic slope GR (i=4) 2.55 27 H@EE%%%[J%J 15.60 %D 105 cmo, ﬁﬁ%ﬁiﬁiﬂﬂ%iﬁ%,
! GR (i=10) 2.82 2.97 I LAWK R G TER A CHEE 5P 45 &30 L
. BH AW L 5 TNo
W REOIHEE MR HOK S 2 PR
e, i oy
— ki Transmission line Lodpeye A
" 3] Discharge cross section I A mixture
, ¥ 4E Tube stopper A \
i (L. o 3 ")I-' 'ﬂ'?
[ ¢ 1 45 No. 1 tube i .o t!ch
1 5-1%: ]je,f_m[ + 1/ No.2 tube \ S
B [ N e YUle - ~ FiIIin‘g sc;:g]tion
g 15 —d L 45 AN BSOS LAY RSl I e s
N H ; 5 TRIME-PICO-IPH
K =32 /- W)
LB inE I ] g v TRIME-PICO-IPH
0 f % Filled sediments HAtpenicm, o
£ —
E — PVCEH
= 4 PVC drivepipe
' ......
S 120e¢m -—

B2 s3EAR AR LAHK B HK T 8 AL

Fig.2

Left view along drainage direction of process of filling and drainage in glass tank
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TF R 2 B A AR PR I BORRLEE SO 2 B, AR AR
Hi oK B 3% 3 K8 Py B AR 2 VDA b R RLAR 23 S 3
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SESAAE A R AZUGRER 45 B, 3 Y R S B A
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= S I3 O = S L TR o R (e
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BRI LR b TS AR v T R0 s SRR Sk TR IR B AR
Ja PRI & o ARUGR K YL Wk R Y s N
30 cm, NVIREEVE VP % 2 15 F1 30 cm V5 S5 4L R 2k
RIS R A CIHEE KRR, MR Ko Rk
PR EEAT , AN 58 LA P 3 BT AT 2 o 43 0 DR A
1. 3. 5. 7. 15, 19, 24, 29, 39 fl 54 d [y 7e s g vb
FoKFE . R WG, Pl ZT-250 F1 ZT-300 2 Firkb 2
F b A, W R R Z P70, SRR i & i #5 HH ZW-250
A ZW-300 2 B b T AT A B 5 0 SRR AR B, e
AT 2 B T AR R 7,0, %:

”
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M m
V.=—t—\ V,=n=1-—2F
rs'Tg rf'Tg
M
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Topr=—t, P

X VoL TATILBRR, %; Vo B AR - T Ak
B IR VD BRI, Yos p, J RIS ORI JE , 2.46%10° g/m’s
pr NEFHERE, 1.37x10° g/m’s T, b L TATESE, m; M
AR AN THT AR = T AR B R R D R T i, g/ms g, N
AT TIAR T L TR R, g/m?s

2 HERE5N

2.1 HkHEDPEERERNEZES
2.1.1 #HekEWE

AR AL BEHE K Fr b g 3 iR 3 Pk b 3
HER GV A 22 RN HEKWIH, ZT-250 1 ZT-300
A FRHEK SV B, R A S 6 R A ER K B b
K, HJE W A HEK &b & Bl E ZT-250 Fl
ZT-300 AbEE[T) 3.1 A1 4.2 fi%,

x3 3R HKEIE

Table 3 Sediment content in drainage of 3 treatments

I - FW R s

pOSEl First L Later Overall Standard
Medium-term L.

Treatments  stage Ak _m,g) stage mean deviation

/(kg-m's) & /(kg-m's) /(kg-m's) /(kg*m’3)
CK 1.07 1.84 2.26 1.72 0.49
ZT-250 1.37 1.13 0.73 1.08 0.26
ZT-300 1.37 0.99 0.54 0.97 0.34

e AIHUE MRS A SR BCRAE R 3 AR TIME: &
PEMENBRAEZ R 3 WA P E R AE 2 o

Note: Values of first stage, medium-term and later stage are means of three samples
collected every stage, respectively. Overall means were the average of the means of
first stage, medium-term and later stage; Standard deviation and mean are those of
three stages.

ZT-250 F1 ZT-300 AbFEHEZK S vb i Bl X5 1k
TIBHAG . T AT A BRI, #2417
WORLI R SR, o 5 b AT SR A 10 vb b 1R 41 7N FoRE
I R e ™ o, NI AE = TAT 07 8 —AN s ik
TER— AN HEr . AHLLZ R, BRI Ok B L L /N
TORE, 1T /INRURE S £ BRI B /N (R R, AT 380 S+ T
FAHAR DX IR A TR T — AN B GO BERIH LY, RIS 98
JZETPL Aydilek A1 Edil*WE5T & BIAE - T AR R I BEE 1k
0.4~1.5 mm [FIEYE, HET L TATE#EEY . tbok, B
FHIRIG AT, TR AT 00 ) e 73R K,
S TATRIFLER S T 555 R EOE Wik N,
TP R I 1E IR 14 50 kPa 1N, 545+ T8t
RS TR T b — A4, PRI LA v 1)
e JBWiE . Ak, ZT-250 F1 ZT-300 2 ANbFEH] I,
HIH SRR SV B ZE N . AR ZW-250 1T
itk ZW-300 RS, FiEER, SRAAMERHS
BERBOER, HH TV Bk B K E T+ AT 75 2
B TATH R T7 A RER A KW TR, 75+ TA R
[TTEREE 2] R vivly N R ol 1) =8 B S a Lo b/ e b A
Bl TATHRER BIAL S RO I, kg9 T R SE DR Zon LT
ARV RE st S8 ZW-250 1 ZW-300 2 Ff
T TAF YR IIRE ) 22 R8N

of HE Ak B (1) HE 7K 5 v B o R 1 AT R T 1 K
AT REAE TR K D s A sy, fE R R A
IR UIRE, RIEHEK S BB, RS I
A5 A I e B (R R B A, 7R S YR VD 7 B R A P ()3T
Femr g, RUTBERRDREH KRR, SEEHK S
K. WNHEK SRS T UG 1, BEAE %
BVEAT, AR AR, R T HEAK R e b &
o ML IHEK T A0 THUdHK, FEER S Rk
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STV BEHE KRS, T 2 I 35040 Ye vb JE AR
SERIREAN S TR SR IR
2.1.2 HEKRWH#ESR

3 P EHE K Je VD REAR o A KA ERAR AN 4 P .
LEHEK WA T 3, %FHE CK (IR B e vb & AR E R A2
BT A TA I 2 AN AREE ZT-250 A1 ZT-300, 1%k
TR E TR AT 2 AN EL HEKE I CKHEK

x4 TEILIETHKR

2

VEVPERIERIAR S5 AL PR ZT-250 A1 ZT-300 414, Zhki&&E
A TAEHE ZT-250 A1 ZT-300 2 ], XFEh 1 f13E 4 wJ LA
F L, HEK R YD IR R AR 23 A I AN R TR B8 T v
7, Bt ZT-250 F1 ZT-300 AL FEHEK A Vb 1K) Dog 4351 K
18.75 F1 19.16 um, TMREEHIVEVP ] Do}y 254.81 pm. H
BEHEWT, 2 Bh b ARl (R RO 37 AR L (P 248 A
H.

DRI1E ST RAFFIERE

Table 4 Grain size distribution and characteristic grain size of sediments in drainage of different treatments

FFAERI4ZE Characteristic grain size/um

RiARZ L Grain size distribution/%

Treifints A5 & Variables b b b b b Fiki Clay WrRi Silt fib ki Sand
" " ¥ N " (<4 um) (=462 um) (=62~2000 am)

HIHE 2.87 3.54 9.54 18.05 20.18 18.98 81.02 0

T 2.89 3.53 9.10 16.87 18.82 19.30 80.70 0

JE 2.59 3.16 7.89 15.28 17.25 23.15 76.85 0

21230 WP E 2.79 3.41 8.84 16.74 18.75 20.48 79.52 0
NG 0.14 0.18 0.70 1.14 1.20 1.89 1.89 0

Ij‘?f%‘ 4.92 5.16 7.90 6.79 6.39 9.25 2.38 NA

HIHIE 2.37 2.92 9.02 17.33 19.28 2391 76.09 0

Ty 2.02 2.41 7.56 16.78 18.95 31.26 68.74 0

S5 M 1.65 1.96 6.99 16.88 19.25 36.69 63.31 0

#1300 B E 2.01 2.43 7.86 17.00 19.16 30.62 69.38 0
bk 0.29 0.39 0.86 0.24 0.15 5.24 5.24 0
i’jfﬁ 14.46 16.11 10.89 1.40 0.79 17.10 7.55 NA

WM 1.09 1.24 2.06 423 6.61 84.42 15.58 0

T 1.73 2.03 5.54 14.90 17.31 39.54 60.46 0

JEHIE 1.84 2.19 7.06 15.57 17.98 32.51 67.49 0

K AP 1.56 1.82 4.88 11.56 13.97 52.16 47.84 0
PRz 0.33 0.41 2.09 5.20 5.21 22.99 22.99 0
AN 21.33 22.80 42.88 44.93 37.29 44.09 48.06 NA

/%

W R KSH (SL42-2010 FFJEVD ORI T AURE ) s NA ARRA T H .

Note: Particles were classified according to texture classification system of technical standard for determination of sediment particle size in open channels (SL 42-2010).

NA is not applicable.

BEE RIS B T, AL TAR 2 ANMEFEHEK e
YIRS BB T, BRSO PG, XA T
T AT R AR, NI RO LB i g,
HhEEA v A et 2, i L T AR R
I B G R S22, AR T R i A
i H S EA AP A Gl it . ER 5 AN )
BB, ZT-300 AbEEH Rk S35 = T ZT-250 AbFE, 1X
ST ZT-300 ACEEAEH 1 - TATSERfLiz LE 2 T-250 4k
HFE /N, feild PRk N, SEEEK R
YRR, Rk E A

54 TATAN AR I, %) HARERHE K h e v IR & b 27
BT, MRS W T e X TR HEK
B, o RACIRIHEK D S R R, FETF AR HEK T 72
JE (PTI [R1T AR L B 8 R0 3 B ki, HEZK A LT #42 R
KA R UBE IR kL. R, WIHHE YYD ok i
B BHA I IREAT, A HE K, HEK I I

%, PePVTRRRT AR, ARAT LDTRE . BEHEKGR R
rRDBCR S, HEKJRI IR B WS K, HARK b
(RBRE S BRI T, BRSO . BEAh, X
CK ALBEHEK AP K bR AR AR SR, B TR HEK 1
JERIAAL, HEAR P RiAR A . T4 - AT 2
ANREPHEK e b AR A RN, B AR
BRI RE «

2.2 FERDVRESFREKE
2.2.1 IKIBAEAN RIMEBRIVEA5H

3 P ER BB N IR R (0~2 em) PR RIS
A SRR AR N3R5 FToR . 3 FhALELR 2R Vb BRI R4S
TCHEZE . 3 FiabH R e vb ¥ LIRb ki =, ki i
IR, CEPRL. Hoh - TARR 2 Fiabs ZT-250 Al
ZT-300 (R Z VeI Sk 97%LA ., Tkt CK £ 2
PVP ERPRIAE 98%LA o 3 FhALBRAR AN Wb RL 1K) & SEAEAE—
EZES, mKHER N ZT-250>2ZT-300>CK.
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x5 3NAELEBRFBEATIERE (0~2cm) iVHES HRIFIERE

Table 5 Grain size distribution and characteristic grain size of surface sediments (0-2 cm) filled in 3 glass tanks with different treatments

ZT-250 ZT-300 CK
S8 Parameters f/{fiﬁ Sta1'1de.1rd Coefﬁgient of f/{fﬂf Star}de}rd Coefﬁgient of f/{fﬂf Star}de}rd Coefﬁgient of
deviation  variation/% deviation variation/% deviation  variation/%

Do/um 75.23 1.94 2.58 76.34 421 5.51 80.24 2.38 2.97

Dis/um 80.04 2.12 2.65 81.7 4.5 5.51 85.56 2.65 3.1

Dso/um 105.8 4.61 4.35 111.82 8.27 7.4 116.63 5.49 4.71

Dgs/um 143.41 9.81 6.84 156.73 14.5 9.25 164.53 9.68 5.88

Dop/um 154.43 11.34 7.34 169.54 15.97 9.42 178.31 10.5 5.89

FiHi Clay (<4 um) 0 0 NA 0 0 NA 0 0 NA

ki Silt (=4~62 um) 2.11 0.72 34.13 2.46 1.5 60.98 1.1 0.44 40.1
We4nts Very fine (=62~125 um) 70.22 6.48 9.23 61.6 8.44 13.71 57.6 5.82 10.1
AP Fine (=125~250 um) 27.27 6.08 22.31 35.01 8.92 25.48 40.09 5.58 13.92
Fiih Medium ( =250~500 pm) 0.41 0.33 79.79 0.94 0.62 65.9 1.21 0.48 39.83
HL#P Coarse (=500~1000 xm) 0 0 NA 0 0 NA 0 0 NA
WALAY Very coarse (=1000~2000 um) 0 0 NA 0 0 NA 0 0 NA
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Fig. 3 Water content change of surface and bottom sediments of three treatments in glass tank
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Simulated experiment on drainage and fine sediment retention effects of
geotextiles in land reclamation with Yellow River sediments

Wang Peijun® 2, Shao Fang®, Liu Junting®, Li Xingyu', Hu Zhenqi'*, Russell S. Yost?
(1. Institute of Land Reclamation and Ecological Restoration, China University of Mining and Technology (Beijing), Beijing 100083, China,
2. Department of Tropical Plant and Soil Sciences, University of Hawai’i at Manoa, Honolulu 96822, Hawaii, USA)

Abstract: Yellow River sediments have been used as filler for land reclamation in mining subsidence land nearby Yellow
River. During the reclamation, water is often drained directly and rapidly from outlet excavated in the center of the cofferdam,
leading to fine sediments (clay and most of silt) lost with drainage and deposited in ditch, poor lateral drainage of saturated
sediments, low drainage efficiency by only vertical infiltration in reclamation strip. In this study, we tested the feasibility of
geotextiles used in the Yellow River sediments to increase the lateral drainage velocity and reduce the sediment loss in
drainage in a laboratory experiment. The Yellow River sediments were filed in glass tanks to simulate the land reclamation
process. Two kinds of geotextiles including 250 (ZW-250) and 300 g (ZW-300) a piece were selected. In the treatments with
geotextiles, the whole cross section was opened for drainage. A control without geotextile (CK) was designed with narrow
outlet in the center of the cross section for drainage. Similarly, glass holder and wire netting were used for supporting in all the
three treatments. Sediment content in the drainage, grain size distribution of sediments in the drainage, grain size distribution
of surface sediments (0-2 cm) in the glass tank and water content of filled surface sediments (0-15 cm) and bottom sediments
(15-30 cm) in the glass tank of the three treatments were measured by laser grain size analyzer and other conventional methods.
The results showed that there was little difference on sediment content in drainage of the three treatments. In the first stage (10
min after drainage stabilization), the sediment content in drainage of ZT-250 and ZT-300 treatments was higher than that of CK,
which was opposite for the medium and later stages. In the later stage (10 min before ending experiment), the sediment content
in drainage of CK was 3.1 and 4.2 times as high as that of ZT-250 and ZT-300, respectively. During the experiment, the
sediment content in drainage of the geotextiles treatments revealed a downward trend, but the CK had an upward trend. In the
first and medium stages, the characteristic grain sizes of sediments in drainage of the treatments using geotextiles were higher
than those of CK, while the clay content was lower than that of CK. In the later stage, the characteristic grain sizes of
sediments in drainage of the treatments using geotextiles were comparable with those of CK, while the clay content of CK was
between that of ZT-250 and ZT-300. Same as the trend of sediment content in drainage, the clay content of sediments in
drainage of the geotextiles treatments increased, while CK decrased. The coefficient of variation of the clay content in drainage
of the treatments using geotextiles was lower than that of CK, indicating that the geotextiles had stable effects on retaining
sediments in glass tank. There was little difference in grain size distribution of filled surface sediments in the glass tank, but
there was higher content of very fine sediments in ZT-250 and ZT-300 than that of CK. The geotextiles could increase the
lateral drainage velocity of the saturated sediments and the treatment of ZT-250 had the best performance. However, the
effectiveness of geotextiles on reducing sediment content in the drainage and increasing the lateral drainage velocity of the
saturated sediments still need to be verified before used in the field. The research could provide valuble information for the
innovation of quick drainage technology of filled Yellow River sediments in mining subsidence land located in the plain
mining area with high groundwater level in Eastern China.

Key words: land reclamation; drainage; sediments; mining subsidence land; Yellow River; geotextiles; grain size; water
content



