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SE RERECHE A AR 18 £ 5 45 R B A A fo M

R . \ - "l o ¥ " N
N & &, B W, vHed, s, SEA, KEL
(L BEAO A2 b 5 5 2 Bt A AR AR Bk AR B J 5 SE 50 =/ H IR SRR FH R R AR 0, WP 110866)

8 E IR R A AL RS - He - R SR 2 KR A B R A MU 1 3ELL 18% KRR —,
% 1.25 glem’ ZRFHEA L TR LA, SRV SRk, TR0 A06 . 255K Bk RO =, 76K
NITEE, T IBEFLBR I M (Ae) B K s FERIN I, T3 Ae AB/IN, THIEIGE A (P FUEAEFEE(Co) Y B R At FH e 1 i e
I, PAI CARALTERE S350k 72.91 ~ 119.30 kPa, 0.445 ~0.720, —FHHE5APUF & 2R B IEHERR(P<0.01), SHbh &R
W B ZE AR (P<0.01), [HIFFER(CBLTEF N 0.010 9 ~ 0.016 9, SANLTLEDR SR ILRFMELER, AHYRHEZI
T3 CFERER, XA, 200 gkg 20 RV BCEA VIPEMEEE CFEIK 12.77%, P AT G5 HI3R R 6.93% i1 22.14%, K&
RS KU

K B3RS, BYEFLELL; WIESE R E; R4EEeE; lEs G gyt Eab

RESZES: S152.9 XHRARERD: A

Effects of Iron Tailings Combined with Organic Materials on Compression and Rebound

Characteristics of Cinnamon Soil

SUN Aobo, AN Jing, YU Na, YE Xuhong, LIU Hongdou, ZOU Hongtao", ZHANG Yulong

(College of Land and Environment, Shenyang Agricultural University | Key Laboratory of Arable Land Conservation in Northeast
China, Ministry of Agriculture and Rural Affairs, China | National Engineering Research Center for Efficient Utilization of Soil
and Fertilizer Resources, Shenyang 110866, China)

Abstract: This study is to explore the effects of iron tailings combined with organic materials on the compression and rebound
characteristics of cinnamon soil. Cinnamon soil mixed with iron tailings and organic materials was cultivated for 24 h at 18%
moisture content and loaded into the special ring knife for geotechnical test according to the bulk density of 1.25 g/cm’, then the
uniaxial compression test was conducted by using the rapid consolidation method. The results show that with the increase of iron
tailings application, soil void ratio reduction (Ae) is increased at low applied stresses and reduced at high applied stresses. Both
the pre-consolidation stress (P.) and the compression index (C.) are decreased with the increase of iron tailings application, and
they vary between 72.91-119.30 kPa and 0.445-0.720, respectively. P, and C, are significantly positively correlated with organic
matter content (P<0.01) and significantly negatively correlated with sand content (P<0.01). Organic material is the main factor
affecting soil rebound characteristics. The rebound index (C;) varies from 0.010 9 to 0.016 9, no significant correlation is found
with the organic matter and sand contents. Compared with the control, the treatment of 200 g/kg iron tailings combined with
organic materials can reduce soil Cg by 12.77% and increase P, and C by 6.93% and 22.14% respectively, thus can remarkably
reduce the compaction risk.

Key words: Soil compression; Soil void ratio; Pre-compression stress; Compression index; Rebound index; Iron tailings
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Tl AN, BRI, IR R S B
1. FAERORICR, 5 EHEBIRE rI R m R
B RAPILIRAUS AR R 3, AEAL S 2k R E A
EIATES 1, BB IREE, el ma
B 20% BT R AR SR U, $Ee
THEEENE, E KRS, 2 R R
BRI, R 1 3 bR R K . KRG
A ARMEY), MEPIRSERLE, REA, ST al

TR SR BER . BB . AR R
Ry s A5 AN IR TT 3 A LSS M B |
FLER R s> IR RS RS, Tk L
BAL . SR A R ) R
5 SERREMES) B R R 4 s S A TR )
XK. AR, HZEHENLRI2MENTE T+
HEHURARFE, R T LIRS0 1
J12 B 18] 5106 AT A e T 4 B [ml 3t £, i aE
Ao T SR AT 4 T 1] 285 1 0 (AN R A 8 BT )z
TIFEHr 332 A1 3 5 0 7K BE 3 R 38 s 47 0k
P, JE a5 SR A A el 3RS BT ek sz B AR
JE R e R Es

ILVUHE A Dy i P, M TR B
BAFHLX X L, 5 OB
APLBCEEAR, TIEPURBEN S, LIS MRES . BEXT
YRTZH X LA TR R (), Gl B IR R R
RER T, WA LR S A AUR SR, B
NERFZ , WU s TR AR ST, fedbiZi b XA T £
HERTRREE AP, 164, B R AR AR P
F¢ R BRI L B SRR Y RS T, R
TIEPURAFERIDT IR . AFTFELL Tl RO E S
YobbE, LI E AR5, SR 4002 A5
Titk, Xk RS ECE A HLY R 1 AL B
(e) PSS IIMEP,) . JEAFHE B (Co) AR TR EL(C)
AAEAL, BRI AL P e 4 SRR A 2
DI b B o | A LB R DU RE D55 0 4
ok RS PR A A

1 #MRERE

1.1 g

A A T A A -E(41°42'N, 119°33'E),
BRERIE ] 0 ~ 20 cm; B0 AP L T4 1 B4
HOB A BRA mIRAE, AR L SRk il By 3%, 4
BRIAE S BB 0.06, 0.02, 1.1, 9, 41, 67, 37,
67 mg/kg, LMK T GB 15618—2018( +IEIHEEFf# &
FA b A 8875 Je RS AS b e GRAT) ) UYL 48 AR

FEATE T WL 1, A FORFEFF RIS AR 2 I
e BHAR MY A2 F R 2= 78 10 3, A MR 55 & 53l R
337.50 g/kg 1 145.05 g/kg.

Fz1 BBy EMERELMER

Table 1 Basic physicochemical properties of cinnamon soil and iron
tailings tested

kAR pH KE AHUR
(g/em’)  (g/kg)

HUZH (%, VIV)
<0.002 0.002~0.02 >0.02

mm mm mm
#t  8.09 126 1194 1332 43.51 43.17
BB 8.15 1.52 1.76 0.92 8.23 90.85

1.2 REigit
BT £ IR FORFEFFAE 4R 3% 2 mm

fies o LAY km B ab i FH Al Az 7= ki
WA EAPAN IR 200, 340, 480 il 620 g/kg + 4
AR, SRHHCHE A3, A5, A7 Rl A9; LI fif45E)
X8 K AR N S % A PR E KRS FE ARG
Pk 2 R i 2 Ol 1.125x10% kg/hm® Al
4.5x10*kg/hm?, 10/E OM, RXIIE 7 abs, Eik
e XHEAREE(CK) . BT ALY RHAL 3E(OM) . Hujif
BB R AEFR(AS) | 200 g/kg BRAT R RPECIEA HLYIRL
b FH(A3OM) ., 340 g/kg U RAVECAT HLY) R 21
(ASOM) . 480 g/kg Bk & 0 I jiti A5 AL 4 kL b B
(A7TOM) . 620 g/kg Bk & w0 I it A AL 9 kL 4b B
(A9OM)., # 2.25x10° kg/hm® 35 J5 - #3854 N T4
A A N R R B R R, TR Y
Vario ELITHIEOGHIE{Y Mastersizer 3000 4353145
£ A G BT RS R S Y, R R AR B4R RS SN
YRR SRR 2 PR, BIRAHSF
BT R P IEBEI E B K, EHEKE R 18%,
HEET 25 CHERAE TV — B K5 00
12 1.25 glem® ZE A+ TR L I J1(9=6.18 cm,
h=2.00 cm)i 17 4505, MM EHEER 3K,

F2 TRALEBEMHHFMERESINRMDRASE

Table 2 Addition amounts of different materials and their organic
matter and sand contents under different treatments

QbR B R EARRIHEREEE AP DR

(g/kg) (g/kg) (gkg) (%)

CK - - 1192 46.63
OM - 5+20 1440 4291
AS 340 - 713 62.11
A30M 200 5+20 12.24 5281
A50M 340 5+20 9.71  59.93
ATOM 480 5+20 821  67.55
A9OM 620 5+20 7.61  74.85
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1.3 BEHERENK
H GZQ-1 B4 A 8 REE5{U S ITG E40—
2007 2334 TARIRALAR ) U ety b okt [ S5 R 6 vk
AT, %1, 8, 12,5, 25, 50, 75, 100, 150, 200,
400, 800, 1200, 1600 kPa fif %% 5147 & 45 M ;
FE4 R Fos 200 kPa /5 A EIT s, 18 3 0 o
Jine it % 200, 150, 100, 75, 50, 25, 12.5,
25, 50, 75. 100, 150, 200 kPa JIii 5 %] i RE 347 0]
SR PRSI nZRE R348 10 min, CSRASGUT
H)F BB AS R (h)F1 1 600 kPa sk R HifIEA &
(W) K FEE 10 min J5 BHOE AR (R"), KIF&HMmTEL
TR AR B (d)o
1.4 HEXIERITE
IR A+ B,
mo=(1+6) xpaxV (1)
R pg WERAE(gem®), 0 HIAT 5 7KE (gg),
V R JIER (em?),
KAE AR T,
d=%X%; ()
Ky d ARIETEAE R (em); HARAFS A 1.3 45k
Tz s FLER HE.
&XH__d_l (3)
Pd

A e WHIERIEALBL; p, M (g/em’);
pg N HHEAVRE HE (glom’)y s H Ry HRERIWILG 1
(cm); d AR IEVTFE R (cm).,
W H B 4 e A B R IEFLBR . e HFA
Gompertz J7 21,
e=a+cxexp{—exp[bx(logp-m)]} 4)
Arp: oa. by oo m HUEREG p NELRAR SN
M. 41, kPao
FEARTEH1
c
exp(1l) 5
. C MK FER AR5, RS FH.
MREE X, T i th 2w Rt 2 k
Ab BTN 8 AR AR A, R A R U
__ d’¢/d(logp)’
k=
1+ (de/dttog p)) |~
4 PR TS HCE, RIAT RS 4 58 45 i 28 i
Kih=ZAb ) p, RO 25 R JIE .
IS E (Co) A Bt L ) -2 b, H R
B /(1 N

e =

C,=bx

(6)

= __aa (7)
log p, —log p,

A e WEGR]—@E M p) J5X BBEFLBLEE
ey R EIAT B far 28 pa X AR IE FLBR L .
1.5 HiESH

{# ] Matlab 7.0 Il Microsoft Excel 2019 4k {}-3%
PRI , TR E AR E DR 2 s R A SPSS 20.0
A HEAT B 2R 5 22 53 1 (One-way  ANOVA) L K&
Pearson JE#EATAH A 43HT s SR Origin 2021 #4:t
T4,

2 HBREHSH

21 EREHL%

AN A AL AL + T RFLIR L e St J)%F
B Z A B R4 th <R i 1 s, AL, sy e #p
BLKEBIFER) “S” Y, H Gompertz J7 X B it
G, SRS LU ke 28 R A fbya Bl
0.9779 ~ 0.9854; f/INgk 2% °F J5 Al (RMES) i1 [ 7
0.002 055 ~ 0.004 584, MUAMERL. ()P4l
S BEIELFE N a=0.285 9 ~ 0.458 3; b=1.748 6 ~
2326 8; ¢=0.690 0 ~0.852 0; m=2.372 1 ~2.475 2,
KSHERBAF WS, S8 a(16.19%)
b(10.53%) F AR R SHL ¢(7.45%)F1 m(1.53%)H
59785, KSHE SRR, S8 m TR
Ko EHERAZM I, FLER ELEUR KAE, B epa=atc;
Mt N ¥ IR, FLIR LU /ME, B epin=a.
R L AT, 7R N T, BEER R
LB LU IR N (Ae) B K, B 48R AR i (AR) B K 5
N Tt 50 kPa BF, 4 i 2 S 43 1 - 2 )

02F o A9OM

1377 (kPa)
1 FEALIE T8 1 s £ 4 I 4 it

Fig. 1 Compression curves of cinnamon soils under different
treatments
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2 b6 2k 2 D it P S B i R A 2 ) R ot
150 kPa If, RESMERT AP I Ae 28 K THINER
ORI R, RS RREDIE R, 2R
JIBF (B 3B B B ), 45 Ae A5 A i g TR (R
T EIATER B, tHEAe AR/
22 EEEBERMEFLIEL

L2 AT, [P i e e o e
JE 4 R B FLBR b 2 ok 2300 A, e REL
R*JE 4357 0.965 1 ~0.984 4 F10.979 8 ~0.994 7.,
TERIEA 135 F2(200 ~ 150 kPa), 4543+ HEFLIR [
WIR I AR S T S (ARG 1 ) FEAR LA K [m] i g
(B A S T3Gn, - 3EFLB HE T LR3I 3 150 B vk )
J1JE, 10 min N, HHESREE/NTAMNN 7, +HEfLp
FEATSREARG, AT UG e R A e 5 B e RS, 4b
TR JIREAR, EIETT MR R B g RE . YN S AE
50 ~12.5 kPa B}, #5AbHE - S0P L iR k. [l
% 12.5 kPa B, TIESLER LA E4E % 12.5 kPa
i i PR AR (P<0.05) . FRRARE AR, £ 40HE 4 457
Bt L 36 1 ) EE R s>, 7E 12.5 ~ 150 kPa [
B, BMEFLBR Y& T I st R, SR SR SR
g o A f 3o & AR EEHE, R,
Jr et — (A5 X FRTRE S R B 2 200
kPa B, +HEFLIR LRI E 46 2 200 kPa B i 25
& (P<0.05).

6 CK R *OM Rv A5 R4 A30M Ré ASOM R»>A70M R
078} ©CKS *OM S vA5SaA30MS©A50M S >ATOM S
@ A9OM R 0 A9OM S

P A ST [ 25 I (EYEFTE 72.91 ~ 119.30 kPa, 5
CK AbFEAHEL, OM AhFH G 25 1a i i [ 45 & 1, 34
Rk 22.17%(P<0.05); A5 AbFH R ZAERT CK kb,
FEME A 25.34%(P<0.05). Z5 R £ W, 5 CK ZbBEAH L,
it AT AL R P AR A S5O 4R v - T 45 1 A
T Bt R A FE A AL 3 ) 2 AR L B8 - 7Rk R DD
WA ALY R A3OM Kb BT [ 25 i T
CK Ab¥H, HEIEIK 6.93%, (H & ZRIZERARE;
ASOM, A70M Fll A9OM 4b B4 i 4T CK Ab#,
BEME 230K 14.16% . 18.90% Fi1 23.65%(P<0.05), W]
UL,200 g/kg SR FEADBCIE A AL b B R i 15 [
BEEME, $Ee EHORERE )
232 JE4EEE EECECRACITE Il SRt
kR, HAEMUN, ERAE Y, mE 3 0l
A, AL R TR G FITE 0.445 ~ 0.720. 5
CK AZbHEAHEL, OM AbPEREHE S EZafe 4k, HEFA
W AS AHLEEMT CK AbHL, FRKT 23.82%
(P<0.05), 45HFW, 5 CK ALBEAHLL, HitiA WL
B FEREHE = I R A £, i Sk R b 3R
SPACEUE . ARk B R A ALY R B
A30M, ASOM, A70M Fl AOOM Kb #f + 38 F 45 $8 %4
BB AT CK ALBH(P<0.05), BEZKE™ AV Y
L FEAETREOEN, FEIR 12.77% . 22.09% .
28.12% #136.15%. AL, &4 RV R A LY kG
PR =i S AT TR
2.3.3  [lFfHEEL [e i 850 S e - S A 4 I 114
R IR SERE T, I3RS BORR A, 498 1 4 [m] 5if v il
s, IR 3 BT, 454 BRSPS SR Ak 7R
0.0109~0.0169. 5 CK 4bFEAH L, OM AbFRAE B 3
PR M S K, HEEIL 24.43%(P<0.05); A5 Ab¥H i
FART CK AbHL, IR M 16.79%(P<0.05), 45 K0,
5 CK ASHARLY , FuitiA ML AL #EGE 1 35 e v 4
#z3 ARLEBMNEIK LHELSES ERIERIF T

Table 3 Indices of compression and rebound of cinnamon soils
under different treatments

50 100 150 200
W ST (kPa)
(B R, S A RIF R M FELR R
B2 ARGETHLIEREHLOE-BEGEME

Fig. 2 Rebound and recompression curves of cinnamon soils under
different treatments

2.3 [E4E5EELER

230 WESTEIME BESS R ERE A
ARERRE I 2GR, HRUEBOR, 3R EHE T
sk Rz, HoR#Eee s, gk 3 R, &4t

SR FRESSTEIIE(KPa)  RAAHEEK Il 5if-H
CK 97.65+4.55b  0.697+0.006a 0.013 1 +0.00027 b
OM  11930+03la 0.720+0.012a 0.016 3 +0.000 66 a
AS 72.91+2.90d  0.531+0.018 ¢ 0.0109+0.000 52 ¢
A30M  104.42+145b  0.608+0.012b 0.016 0+ 0.000 13 a
ASOM  83.82+£0.78¢c  0.543+0.027c 0.015 6+ 0.000 40 a
ATOM  79.19+5.30cd  0.501+0.018 ¢ 0.016 9 +0.000 31 a
A9OM 7456 £0.36cd  0.445+0.005d 0.0162+0.000 17 a
e FFIARRE/NG FHFORR R P<0.05 KPR

B3
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IR ER, T S R R A A B U] 25 AR LU 7
BRA R ECEA ML B B D BT R i FH i 3
hn, b BiRs s R AR E, HYEEST CK
Kb FE(P<0.05), A30OM. A50M. A70M #il A9OM b
PRIBIE 235155 22.14% ., 19.08%. 29.01% Fil 23.66%.
Rt , R R AP IOt AT AL A B e B s g ] 53
FREL.

3 e

3.1 BRI 115 E 45— B S 41 R F i

R AR -l AR S8R A2 IS KR RA EER
BERERmAN, FEZ AR SRR W
25 e EARER H R R R Ty, AR, (et
BER A5 RE S MR Y RO R B, AR RO A
BIE, IR AR AR A A R e A AL
o, HE A RIRERPY AHLTR R O
AT, R AE R Y SRR,
A ML T 45 R 2R A DG SE R PO, 7
] — K M AT, T 45 R ) (ke AL &
IR K ARBE L I, iAW R A
PHAR W R S WU LS . RIEAHLR R Z2Rh
KOFANAS AR E AR, AGHAE—EMN
SR RIS A 4, - 4 2 2 IR B A WL e
RO FEAREA RO 50 YRL 7SS &, B 3%
FMEER T, BROBIBTINRR F7, DT & 791 [
g P FE Rk ARG ML R AL
Tl 45 8 BE R A it FH 1 i REAIC, el T4k
R A LR &AL, KES TR SEA LR
ik, HORZRRE 085S, WSS R EREAL . AR5
WA, A LS A S AP S
IR (P<0.01)(FE 4).

FE4aTa BE hy R A U e, HA (A B
K, IR ARSI B, A HLE s 256
AP wl AR Reichert 25POHAN — 4 5L i
FIEMEK R, YU AR g5t b, et
HEnT R4t Imhoff 281817 R W] i i + 39 ik 6 &
M, FRARFREGER, PR TERRR 2, (0% Z M4
KR Arthur PR, EAEHSECS A LT &
HEIEMXKER, HARKHBEKF. AR EHR,
PR HLA R BERE R 0 AT AL, R 4R AR AL
B, IR U BSR4 AR
SRS o FEARDT R AP BC A BRI B R 448 B b
BRA AV S s, 3 ML 2 Rk
W R E AT, BRI R s . R4 e Hos

o B4 5 1 [ 25 s I (EARRL, B de 40 5 A HLs &
RN E IEAHEOCR (P<0.01)(3k 4).

- HEREE K /INBC T ML R A IR A P
ST R IR, [l s B AT LT & a4 K, AL
Fa i, IO S 5y e A RS, RN T
I IR RE S s s ARSI B, bl
AT RGN, AL A N, RIsRaE AL
B#MI%; Zhang 2PN, A DL LR 5
— RSN s PRI A VS A R i
ATHL & i, RIE S SRR N, AL & &
Xof - S8 Rl SR RO o R AR R B, SR IR AL
AN LG, BAGA HLY R B A 2 R v e ] g
B AR R ECHEAA ALY R B, B A
FHEEHGIN, 3O ML & R AR, H 8 g
FOr LB EZES, KRB RREREFF ARS8 R . AR
HRAEUE S R B, i HAS FE S A i AE A
KERHFEHESEEERE, N IREFES
PG =AY R R0 RESG N 1k ] 35 R
AP RS AT S B P o, R BTC R 43
FEFFAEAE R SC SN, 2 i), REFF Sl B A8
KA, RS B HAEH . AU R I S A
ARG 100% FEFFIER HEAHT, —BEREFE
AN IR S, RN RS AT s fE R Xt e
SRS E A SR A T A WSO LS e 3 A R
TAREFE v [l 5s S A BILJT R 2 R G I S A G
KEEF D
3.2 Ebhrxd L3 E - EREEF AR

- HEHLIR AL 2 R - SR 4 -l g ) Y gk
WA TP AENRL G T 90%(GE 1), mdniba i, B
B RAIEHEIE N, HER A R (R 2). 4
TP I R PL, TE S5 HE ) (b - etk &
PRI, Bk L, e 1w o Ao R L 2% T AR
K, W55 2 BH B 1B ah s ORI 25 78—, 1
T - AR ] A BER T, SRR PUEZE AR AR B
555 AL BAH L, BREAR ST FEAD 23 35 0 hn - R kL
i, PEOE S R ERAR; TR R A AL
PRt rh, BEERE R RGN, bk
%, Rk, HEER TR, a8 e M oK
ZRRE 105, PESE R A REAR . X UESE T [ 45
JIE SRR Fr i S 3 17 A DG G &R (P<0.01)(F% 4)

Bk S RN AT DA S AR AR A, Rz
ISR YRR AR, FRARTEERAR, AR T 5
it R A A L 20 P B0 2 0 T ) R Ak B D A
B2k A A P LB, UL [A)AR BB R S K
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Table 4 Correlation coefficients of compression and rebound indexes with organic matter and sand contents

AL & B b i U 25 i 1 {8 FEHiREL [l 45 45
T 45 6 118 0.960" —0.868" 1
FEARTEEL 0.865" -0.954" 0.868" 1
[ 5 45 % 0.247 0.132 0.274 -0.104 1
T *FI*43 0 3R B35 A O (P<0.05) FI i 235 A0 5 (P<0.01).
W ot 132 3 2 Rb a4 B e ot
A, BURIEER TN R, BRI, T U B RS P—

FATE NS, FAARR - BT i S AR SR o) 2 pk 20
WS R IR, B DB R S B B IR AR AR /N, i
ZHHA%; Dash f1 SitharamPVR B, 7P 4 fisssr,
HREERAL, st #itHe i, HIRR E R
FEAMBIR I AR K, HA W5 IE] + 3 R 4i 45 4
55 E BB ENAHCKERD, ARghis 52,
RUERH™ AP & it 5 R 4 T B0 0] S i i 2 67 RH DG oG
ZA(P<0.01)(¥% 4).

R N R NI P o = e o 0 e e T
R 0.041 ~0.070, Fki 5 HTE 31.28% ~46.91%; Keller
BRI, B 4 ARG [ SHEECN 0.002 ~ 0.025,
T EERR A A 10% ~ 62%, XS4 RS T
A SCHY (0] 3 48 %0(0.0109 ~0.0169), 1fi O’Sullivan
Al Robertson™ % B, ¢ [ # HE + ARDRL & BN
64% , [P13FEECH 0.0002 ~0.0128, /NFABIZ . H
WEoda i, TEAN YRR 2 Pk RO, TRb
TN T Rk A, B R AR
WU A+ EHUBRZE B, s &, AR T e nl i g
J7, AR T Uit ke R b A 2R (] R B AR A
s BEERH™ R it FH 38 n , - 48 [ s b 500 i I
H /T B HLY R AT LA AR R A X6 [l 5546 Y 5
M, DA T A A 1 AL 5 et 5 [ 8 SO0 A DG A D X
(4.

4 Z5ig

B A BC AT B R RE A R0k IR RE
P, XL . PSSR (B . TRGRTE HOR R 5
BRI AR RR R AR . 0 25 R (B R 4 65X
PR A B IEA R (P<0.01), 5P
R B S B A SE I R (P<0.01), 5] BB FILA
ke, 200 gkg k0 RAPECHEA ML R BASCR efde,
R 4.5x10° kg/hm’ BB FBAVHCHE 1.125%10* kg/hm® Tk
FEFFAT 4.5%10% kg/hm® J85 204 28 Ab PR R 45 4 AR 1K
12.77%, THEZS I ER R SR EO 55 6.93% Fl
22.14%, BEARHSE XU o
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