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Experimental Study on Dependance of Toughness against

Dynamic Fracture of Rocks on Temperature
GONG Neng — ping , CHEN Ming — fei

(Institute of Applied Mechanics, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: In order to study effect of temperature on fracture properties of rock materials, the pure I loading test
was carried out for the same granite specimen at the same loading rate and different temperatures by use of test
system Central Cracked Circular Disk — Split Hopkinson Pressure Bar. In process of test, stress impulse was reg-
ulated to keep consistent loading rate, changing temperature of specimens to observe variation of mean load P on
the specimen ends with time. The maximum value of P__ was introduced into formula of stress intensity factor K;
of central cracked eircular disk to obtain toughness K, against dynamic fracture of rock specimens of Brazilian
central cracked circular disk at different temperatures. The test results showed that when temperature increases
from 10 to 100°C s the fracture toughness of rocks steadily reduce approximately linearly.

Key words: fracture toughness; split Hopkinson pressure bar (SHPB) ; central cracked circular disk (CCCD)
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Maximum Independent Set Problem Sulution Based on

DNA Self — assembled Model
LIU Jing, YIN Zhi — xiang

(School of Science, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: In order to find the maximum independent set of graph, DNA self — assembly model was used to solve

the satisfiability issue, and the maximum independent set issue was converted to satisfiability issue, so as to solve

the maximum independent set issue. In the whole process only gel electrophoresis operation was applied, which

considerably reduces the error.

Key words: DNA self - assembly model; satisfiabilty issue; maximum independent set
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Study on Influence of Gangue on Reclaimed Soil Properties
ZHENG Yong — hong' , ZHANG Zhi — guo'?, YAO Duo —xi"’?, CHEN Xiao — yang'

(1. School of Earth Science and Environmental Engineering, Anhui University of Science and Technology, Huainan Anhui 232001,
China ;2. Key Laboratory of Mine Geological Hazard and Control of Anhui Province, Huainan Anhui 232001, China )

Abstract: In order to achieve sustainable development of mining area, the soil in reclamation area of Panyi Coal
Mine was taken as research object, selecting soil moisture content, bulk density, pH value, organic carbon, a-
vailable potassium, available phosphorus and total nitrogen as the seven indicators to evaluate properties of soil
reclaimed with gangue backfilling and its fertility levels. The results showed that comparing with the control soil,
in the soil in reclamation area of Panyi Coal Mine soil moisture, organic matter, available potassium, available
phosphorus, total nitrogen content is lower. But the soil bulk density is bigger, and pH value presents slightly
noticeable alkaline. In the soil profile, the contents of the seven indicators have little difference in different lay-
ers. In the nuirients in the reclamation soil of Panyi Coal Mine, the organic matter and available phosphorus are
relatively lacking, especially organic matter content sorely lacking. After weathering, gangue has some effect of
increasing fertility for soil. However, since the gangue is alkaline and has high salt content, easy to cause soil
salinization in the contacting layer, which should be paid attention.

Key words: coal gangue; reclaimed soil; physicochemical property; fertility level.
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SWEE, WO T RN EAKIER . % 550
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TN I AN BB G 3 R A T AR
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NEHES 1672 - 1098 (2013) 04 — 0012 - 03

Research on Chemical Speciation of Sulfur in Cooking Coal of Fenxi County
GE Tao

( School of Earth Science and Environmental Engineering, Anhui University of Science and Technology, Huainan Anhui 232001,

China)

Abstract: Studying sulfur structure in coal and its chemical speciation has important significance in effective re-

moval of sulfur from coal, saving and recycling scarce resources of coking coal, providing a scientific basis for ef-

ficient removal of sulfur from coal, improving comprehensive utilization level of coal, coal saving scarce re-

sources. Sulfur chemical speciation in coking coal of Fenxi was studied with XPS method. The results showed

that inorganic sulfur content in coal is small, and organic sulfur content dominates. Three categories of organic

sulfur chemical speciation according content order from high to low are thiols (ether) , sulfoxides, thiophenes.

Key words: XPS; organic sulfur; occurrence status; coking coal
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1.1 HEmRiEEF

FEARSR B 1 PU AL SR PRI R PRIBUSHE

2 6g, BERE B, 12 200 H 7, R AF. FER T
Tk A e an 3 1 fios. B 1 al %, &
SRR SRR 2. 68% , BT R H

F 1 ARSI LR T R T %

Tk o3 #r

TLR T

M, A, v, FC,

Hdaf Ndaf Sdaf Odaf
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84.21 4.45 1.52 2. 68 6.55

1.2 k& H

S A P R R AL B I A0 SE AR
A5 Thermo ESCALAB 250 & X 54k ¢ 168
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*2 BEHPRFETRER S

s ﬁ}f‘%% ﬂPAliﬂ%% z@f%% I TE/ A
He/ eV He/ eV He/ eV eV

Cls 294.25 284.58 281. 85 1.32 70555

S2p 173.20 163. 81 160. 90 1. 16 1 600

Ols 536. 60 532.82 528.95 2.18 44292

Si2p 107. 55 103.53 99.95 2.01 37%

2.2 WRiEHIAREN

FEH BB E A 2 fTR . AR XPS Peak 1)
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7E 170. 80 eV F1161. 00 eV, 4 5 S 2%, BIJEE T
JrivkEm k. I XPS Peakd. 1 34, L4
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M3 ATLUE Bk 2 M IEL A 0 8 5 A e =
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EERE/ eV
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eV eV eV Yo %
SO 170.20 61.62 1. 00 0 4.11
S1 168.70 54.41 1. 00 0 3.63
32 165.05  337.34 1. 00 0 22.50
S3 164.25  167.71 1. 00 0 11.19
S4 163.70  878.22 1. 00 24 58.57
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N
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M RFIF IS 2 TEHLAR S2 2 W IR, S3 JyuEmy 2%, S4
R IZRBRBE (k) 250 A 4 e T AR b RT s B
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BRI BEmY A FEAP, BRBERAA BB A LR
iy £ BT A A LS R 1 60% , T A ds
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Distribution Characteristics and Evaluation of the Fourth Aquifer in Kongtong
LI Xiao —long, YAO Duo —xi, YANG Jin — xiang

(School of Earth Science and Environmental Engineering, Anhui University of Science and Technology, Huainan Anhui 232001,
China)

Abstract: By drilling, core sampling, soil test, X —ray diffraction, semi — quantitative analysis with electron mi-
croscope scanning, pumping — injecting test, the characteristics of lithology, mineral composition, thickness dis-
tribution and watery of the fourth aquifer in loosen layer bottom in working face No. 7,11 of Suntuan Coal Mine
were studied. Based on " Regulation of Coal Mine Water Prevention and Control" and the pumping test results,
some conclusions were obtained as the following: "the 4th aquifer" in working face No. 7,11 belongs to weak wa-
tery category and coal and rock pillars protecting against water are necessary. Detection and correct evaluation of
water — rich features of "the 4th aquifer" in the loosen layer bottom in the working face has important practical
significance in determining the type of pillars, improving recovery rate of coal resources, and developing and uti-
lizing coal resources, and also provides a reliable basis for mine safety.

Key words: "4th aquifer "; distribution characteristics; watery; evaluation

LR, — b BRI A SR SR 2 BERR B R Y ek [6 13l A FLA 0K X
“POE7XF T K DB Z B AR BN KRR T A, RLHOR PN & K 2 &k Mt
[l b, FEAMH IR T A TR IR KAk SC B Sk [7 DR K AL ok LIRS SRS T ARt
Mo ECRHE > 0 LI 32 10 3 AR ARSIl BB A R Z AR SR AR AR R /K P 5 3 Y 5 3 DU A D Tl
SEA IS TR RE AR A HER A G T EOK R E R SRS DL BT SE R, R

s HHE:2013 —4 - 30
HE&WMB: BERAABRFRLTHINE G1174256) ; “BHM T REPFEFEZAREG T AAELEHTE
EH RN 2/ 979 -, BB BgE S & A JHIF, 8+, B3 1a) - B I IR I B S5 K F B iR I T



16 LR TR (B AR B RO

$33 %

RN IE A AN B A FRA BUZ R AT DU 7 A Sy
Aii A PR G B AR PE SRR, X80 E B i e
ERESAY, SR R B PR A [ 2R SR IT R AR
PR TR A B A PSS e n] DA S B
LA PR T SRR 1

1 HF9T X AHEN

DI FH AT 2 s LR B N, P 2
AL B A AREEAE N T2 23km (L D o Fh
e FH P A, b TR 55 25 ~27 my — % 26 m
Ehie AU NTESERARRE, bR, &
P Z IO A AN RUZ TR 3 I BUZ AR U R
A5 = FR AN, HOR A2l O ) AR R
153,70 ~246. 00 m, b 1] /A 34 734 5 (1 8
o INHUZHE A PR A A RRAE B DX SR S b o 1)
TS L, BB TR AR A A KR (D =
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Study on Slurry Seepage Law in Surrounding Rocks of

Roadways Reinforced by Blot — grouting
ZHANG Hua - lei, TU Min

(School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: In order to get reasonable grouting pressure in roadway bolt — grouting reinforcement engineering,
cracking zone in surrounding rocks is regarded as continuous medium, and the basic equations of slurry diffusion
in cracked surrounding rocks were obtained based on the seepage theory. The COMSOL numerical caleulation
model was established to study the slurry flow diffusion characteristics under different grouting pressures. The re-
sults showed that for roadway bolt — grouting reinforcement engineering, slurry diffusion depth in the direction
perpendicular to the borehole is significantly greater than diffusion radius in the direction perpendicular to the
borehole, and the reasonable grouting pressure is about 1.0 ~ 3.0 MPa. The results were applied to design of
roadway bolt — grouting reinforcement in Taoyuan Coal Mine, and the good effect was achieved.

Key words: bolt — grouting; slurry seepage; numerical simulation

AT T RE IR O BRI SRR Ak, BRSNS LA Sz ek RS

ﬁikZEP » HAEH B TORR AR FH H B 2B K
BB A P A Sk [4 TR S T AR
LI K 5 [ 7 vk SCik [S - 6 1T 58 T
TERIBY Bk 2 a8 vk Saik [7 - 9 14351
e 7t P BEAEAU  RRAEUASE 0 55 T B TR 3R HURR AL
P2 UOE5E . SR T3 T oA AR B i i 2

Wis BER:-2013 -05 - 15

E€WE: B a AR RS FAHE (51074004 s LG 8 4KFLF

BroedE e m A Q012QNZ14)

PR BT AR SCFE YAl S e I 5% B
FCHLE T 53 AT 6k Bl TR 52 e A i3 77
FE RO T 3R B IR R S ST P S
W A A BAK IR A0 W) L, 32 B J1 2R B, OF
ﬁﬁjj COMSOL 8 i1 5 3k 4, X 45 18 5 i ik IX.

RGBT T R GEATST, AT A B R 1 S

HLE S EBTE (11040606 M102) ; Z2 3 H T K% FEH RN ¥

fEEBIA: 3 EE 1983 ), J, INARWISA, YHIT, 8L, BF5E o7 R &k 5 TR



5430

AR 5 « [T R B T 0 [ 08 R LR B 21

BT R A IS LR AR -
I EKBREAR TR

FE [ SRS T AR X B 5 o ] T e, s
TR X — ol R % 7 00 “HLBR— " B A
Jo SAE AL B R B LR R E T
Bmissh Eo BT A IR R R
PSR — AR AL T AR B B iR is ek . IR
% R MR AR TE B R X s R A
YRR R T (8, PR e X R B 1R %
RO B WL FORAE A AR R 3 He AR5 Dar-
cy B, BIKMMENFT A S F k. T, g
W IIER B R A AT R AR B R RN
H _ g °H  OH 3H, 0
at dx dy 9z
X K R RBUA RSB B REG S R m R
WA ZEG H B mssk, 53K IETp ZIH
WA R R p=H/y, Horp y NIRRT .

A S B BB X R AR SR B B R
K 575 B R A A B RSO 7E B 6
SR R sl (IR 1D, F AR A oK J12%
Hh g 37 7 5 3 3% 5 i Darey 2 # AT 2 W)
FORAE LA B 1B 3 R ECH

a

k:%% @)
e kIR TE SRR 2 & R L /s
w IR RS W R B Pa sy MR,
N/m’;a R PR BB S0 > mo

'

S

#7
g &

K1 BRRBERBOR S B

T HLA By PR MR ea R P &
N R (IR 2) , 5 — R R EN o BIE
FROA ko TERIETIBRIE R T, TR IR BE A M A AR
HIKIR B E O R

N
Q= kal @)
i=1

T IR A IV AT S A A Y, 2
BB ZMON K T RARYE Darey 2 HH
Q= KM @

st 3D 53 4D, nf 15 [ 5 a ik X R 24
ARERBBERBK

K:i-;&% )

TR ARG &2 AL S SRR IER
HomE “SHN7 R AR ERBE R
BN FERERIFE G iR H B AR
17 S R 2R 5200 > 323 i — S R 22 .

i i

150

I : T .

B2 RECERERBERR

EH N D F K S ZELE, Sa5E1
WS AAERRI G A, AU (O AT LA F
B R A T I IR ) A SRR B L R
AL -

2 BAETERE R ERE
2.1 HEHERYES

P SEPRASE A il TR R A, SR N SR AT
PRI T 2B G L 2B TR I A — BHL
13— T — 22 BT HE AL 4 5 A SEA B RN,
F TR (O ~ G #T A SROE S RS
BRI ATy R AR B A T S B LA, W SR
TREL T RE:

D) RS b 0 3R e el R AL A
FREGFL A AR R L2 Fe ik i LU ) » &
W46 v Bl 2 i 4 B

2) FEFFER AL A RO Sk Ab Ab AR SE, H % T iE
WM E ST

3) EEEW A ABID G, B E RN AL
BRI

MRHE DL BsE, AT LA 7 T S0 LN TR B
B A A5 8 B A SO B A (LR 3D . A
RAFA 4m x 4m x 4m, FEIAFF RS R $20mm x
2000mm; FEFF B LB AR N 628mm, (R FERKE N
100mmo.



22 LR TR (B AR B RO

$33 %

/
i

TR %jﬁﬂu /
b ;
a8 fFEanaL

B3 BEEETREY

B T HEA T R SR I e A J5 7%
I B AR B T v SRR AR 45 E W IR 45 R RN
FEAT T BB (B T2 81 e K H &2 2%
MNMET ot FRAEEZWEGHE i
COMSOL Multiphysics /1 PDE ffi f#i 53 77 5 2K A8
PR SB0E W R BB % TH A AL B ] 4
Jims e REBIZSASAR R 3OB R A i 2
Neumann i3 F 5504« A A PN SR AT B LR 11 BB
FABSE KW Sk Hy» W 2 Diriclet 3 5 554, 43
BRI R K S8 0. 5MPa. 1 MPa. 2MPa, 3 MPa,
4 MPa (5L, BEIK IR BE A 16 kKN/m’, B3R BE
S H, AR 98 3125 me 62,5 my 125 m, 187.5 m.
250 m, 7E 1R K FEAL ISR EK R Hy = 0 LA i gy)
R ER R 0. AR 750 S =0. 8, 553K
BEZRK=5x10""m/s. BEAIHR] 44 23 339
ASBATT, SR IR AR TR AR » SR AR LB 1] Ry 600 s 0

fhi

K4 COMSOL ¥ fe it nd &

2.2 HEEMERSF

R O3 BT SR U A R AN [ ] PN 2 T
fLI5 1) LA K PAT 8 AL 1) B4 3% W0 sl i BT
O, 43 H Z =0.05 (I D v Z=1.0 (U 2) A0
X =2.0 (GJmw 3) =AUI LK S 5 FFLATESR IR )
N 2. 0MPa, RIFERIE S Hy 9125 m 1500 T B3
R BIREA T 234, 23 Al i 1 ILIE 60 K 4)
TH] 3 ARSI BRI o

(a) 100s
Gl s

S

r“ih

(b 600s
K6 DIl WK RHE GEE T IRRES
RSP



5430

AR 45« [T R 3 i 0 [ 08 IR LR BT 23

HIE 6 TR, 7R3 B T (k3 28 rh B A TN
LEFKINHE] 600 s B} A 3% 0K Sk 73 A 5 FL B 2 R T
100 s B AR Sk 70 A L Fl o

IR A H BERR S B AL R iR RS X A2 AL
VAR I W BB AR RE TR SR e e A2 AL n 18] 7 ~
RN

i
A
a0
po

28 “ vl

o

Hom

O GIO40A0E § LD La1s L8 2
]

1. t+=600s;2. t =500s:3. t =400s;

4. +=300s;5. t=200s:6. t=100s

B 7 w1 3l Ek A H ALl 4

ﬂ/l‘si
Ll e
G b £ OB e B e 0B

bl e

i O 30w die s el
t/s

B8 LI L Y B R A 2k

HIE 7 ~ & 8 vl %0, A A FLAR I, | T 1k 2R %8
PIFE A SRR Sk R 05 BB & BE s Bl fL R T HE B 1
BTN B Sk L B K M ORUE Sk ik B
VEAEL) » Wit I 5 R L 2% T B 8 ) S T3 > SR VR
JE KBTI B 00 [RET, B 5 14 3% s [R] A3
IR Sk VAt Bl 2 34 SRR B s R . A
I 100 s PN, SURY K 12 Bl A B[R] 3 g 2
B T BeE R 0 3R E 0. 9 m: i 5 f & 1
S IA] A A4 > SRR A% PR I i e T 8 14 4
600 s J5 HIRY BRI 1. Tmo,

YITT 3 (RIS T F 8Ly 1) 9 S T 2809 R 3k
AR AN 9 B .

(a) 100s
SHEL Y

Has

(b) 600s
B9 DI 3 BB Sk o A RRAE

M9 ATEN, AT F AL A T N TR SR A
600 s B (438 ¥ HE S 43 A7 ¥ B 55 33 3R st R Ry 100
B OO R Sk A T A 22 8 ) L

WK A4 H BEE B 5 FLFLIR IR S Z A8k
DL RO AT TR LT ) B A9 BOR AR R BEE
SistIE] ¢ AR AR AN 10 ~ & 11 fizs.

T
§20

gy

#

2 2.2 04 2628 3 R a4%
Fa

1. 1=600s:2. £=3005:3. 1=100s
B 10 YT 3 F ko H R4 4

|
s P

o
L6 ff_l
4,2 /

i

#

U R HEE MED iRy 30 Gl
t/s

B 11 T 3 S B R AR L i 2%



24 LR TR (B AR B RO

$33 %

F & 10 ~ & 11 7140 78047 T 85U ) 1
W BRI - R IR 100s P, KR
Bk 0 K T 0.6 m, 100s J5 3T #ek
B W22, 7 600s BFI Y 8R4 0.9 m,
HT AT FF R34 L7 1) A4 BOR
Fd e R H TR LT AP B R N £, 2
50% A5

MR AR A T30 R Sy i s 75 3 7 T4k LT 1)
IR R B A AR AL R N A 12 TR

A
a5 . 4 e
. ! h“.,}_ .-
‘g B - 3 VVVV e . e
: D
aep g
PR

1 TiaE CHEE CHA Adi) o BEAE B
t/s
1 - 0.5MPa;2 - 1 MPa;3 - 2MPa;4 — 3MPa;5 — 4 MPa
B 12 RFEEER ST 3R A a5 R il 2 B

HiE 12 AT AR TSR PR T, 7RISR
Hif 100s WA HCE A2 W&, K5 FEE i 7]
G, JOR B AR M B W A 5% TR R
J1243 0.5 MPa i}, S KA BEER 219 0. 8 ms 4
BT RN, SR LA 0 3 08 BRCR A B
R TSI E ST R 4 MPa B, SRR BG4S 3
MPa FHHEEL, 38 AO(EAR /DN, AT WL TS IR T RT3
MPa (7 35 i 360 350 A8 B AR i) O 3l S 3 G
MR
ERNE N PAPORE S N PN SRR )
WM SRR TR S A R R AE L
Bl B "R IE IR KR, B 5 i A AR
B RBEIR, B 5 51 B4 o 1 T AR [
YR I RABTE , MR AR R A T A 8
P DA T 1] R A 0 T A R A PR3 TE oA 1
~3 MPa, TSR T TS B F T SR e A 2
B B8, XA ZE T IR

3 AR

3.1 TITiEMEER

PRI 7,44 TAEMIbRE - 336.0 ~ —404. Om,
WHEEE LR Z AL 7, IR 0.7 ~2.0m, )5
1.6m, % 0.2 ~0. 5m JAT, B2 f 28° ~35°, 3F
1320, 7,44 T AETH #1516 52 K 4 58 82 (1

TR 6, 2 B I 7, WEHIETCR K O Gk A

b s, Y, R 4.0m R 7, B, HEETEK
PERT E IR Ve A 18K 2 B Rk & A
KR T HAZIR A 1,66 m 1R 5, 2K A
Wih . 7,44 FUBIFREKIE R #5E, 92 3 200 mm, |
R A 3 100 mm, T & 1 600 mm, JFE 311 R4l
WISZ3, BT i R, TR AR A A B P A A
RO, BT BEIR T 5 AR LA I A T
2 EME R h SR T, (R AR 4 I A A
SR FHIE A A8 A5 B AR T2 R ol BT BT R S 3
ik z "

3.2 #iEZPSEIRITSRIE

RS AP BT A R A 4G S A AR
RN B MW NEEIREFT . PRI 2. TH
L2 KU KT MAN S . Horh e KA AR A
YRS > TR B 1T B ST SR A KA
A $25 mm x 2000 mm, J5E A1 S A AT RS [ TR v
IEHHT JRAE IR AT AL B SRR A A KT
200 mm, 557K A AL 30° 25 4T 1) . THAR I
AEHFF ] HERE 1100 mm x 1100 mm, |85 78 3¢ 5 FF
[EJHEFE > 1300 mm x 1100 mm, T # 3 3% 46 4 6] HE
#24 1100 mm x 1100 mmo 7R3 BA AR 330 ik R
ERAK YR BN AK Ve FH 52543538 R FREL K Ue Hs
JFIBER ACZ - 1 JKPBE A, ACZ - 1 FImAE—
Pl B K YR A IR > 6898 12 =1 3R W A RN ) T I 3
PE A R $2 w8 KU 2RO 0 8 o SRR Al e 1A
s, B KRR 4% ~6% . KKK
KR O0.7:1 ~1:1, VEHRE S 4 1.0 ~3.0 MPa, 4
FLIESRBSRIIBCR 3 ~ 5 min, JEIR AT 2 WAL &

BEFEIER™ 7,44 T B 18 TR 4 1 Sl 9Pk o8 5
FR B HP S KBY - 50/70 R3¢ 5, S AL
Pl 1.5 4K . WIS TR F » 3 i bl L
AL B BREAF, HY R R 2R F T
BOEFEA 1.5 m, 5EUS AT AEE R T
MY LRk E, e B E NS R ER K
fH R 122 mm, TR I & & RE R 121 mm, £l
BEAINE /N fliE TR &R R
FIVESFT 2 3 518 AR T 8RS T o B R IR A1,
TR RO BT X R B T 3RO A8 BlLs g
BT IR L5 e, — 4 = T AR H B AR
15 55— 5 IR SR I S A g B T
B AMBUKNBE. MR 7RI
ARORICR , X TET IR I T BRI S A A S R



4 TRAEEE 5 R B E S I RS AR 25
4 s (4] Tk [EUREE MBI R A RN E S P RoR
Hle BR3EIDT. M EG A2, 2008:12 - 53.

1) [H] 57  MTE [X S R B v e W 1 [5] AT, ZRE, WL BEFERRY HCER
%{;ﬁij}ﬁﬁ, ﬁ‘xd‘%ﬁﬁﬁkﬁﬁ/ﬂﬁﬁi’ %ﬁc(ﬁﬁ{;ﬁj} HEFEE AN R L], T, 2012,42 (7) -
» N Mer Y QUGN N 100 - 104.
igif%fﬂiﬁﬁwﬁﬁ PTRIEREIE: o) et wa, Eak, . B

TEIRAAT AL A ISR A RO 1 A [R5 B5e [T 1. % b 412,2005,26 (11> : 1 803 — 1 806.
12'&!:':1(2}@:9"%&, E{fﬁﬁﬁﬁ 1005 W;ﬁﬁ{ﬁ*ﬁﬁﬁﬂéﬁéﬂ [7] MILLER E A, ROYCROF G A. Compaction grouting
TR0, 100 )5 W B[] A 3 SRR R T O test program for liquefaction control [J]. Journal of
T ARG s R AR BT 8L ml 99 BE B Geotechnical and Geoenvironmental Engineering, 2004,
KT AT T B AL [ A4 R o 130 (4) :355 -361.

3) RS SRR BB ERETE (81 #¥F, FEZEHE, SR, 5. W08 (B A 2R
LA, A B AE SR F129 1.0 ~ 3.0 MPa, 3f P g e L], % 1 THdi, 2006,28 (202 134
65 ST FH TR B L0 7,44 1 U IR 1 1 21 o
I TR T R R (91 297, fradi, skl ®EERBRECFER S T

R AT, &+ 555,2005,26 (12) :1 972 -1 976.
P—— (101 Z8H, FiEE, Bt 5. #eaBEErs
= ' EESEE (M. JEst: R Toll A, 2001:132
(1] ZekA, WG, kB, % FIRBsokEgE D] SRk BIEEE EREEER g Sk M. &
RERY BB BT e O], 56 %S M o EB RS AL 2004103 - 137,
TR2LR, 2011,30 (12) :2 377 -2 396. [12] FIF, HEE, sk/oh. MBI b 5EE AT

(2] WHEAR, XK A i Y TR T W7 2 A A TOUAR 1 %
INEHEALT]. HRZ, 2004,29 (5) :545 —549.

(31 HRER, MiCH, e B0 EE ORI
HINE S R AR L], &7 1I0E 5 5 TR &
2005 (2):68 —70.

FomESHHT T (], KRBT K 2 22 4], 2011,
42(5) :521 -527.

(T4 55 A7 52 4, R )

EALZALZALZALZ AL ZA L Z AL Z AL Z A LA AL ZALZA L Z AL Z AL Z AL Z A2 AL Z AL Z AL P AL Z AL Z AL Z AL Z AL Z AL ZA L P AL Z AL ZA L ZA L ZA L Z AL Z AL 2L ZAL ZA L Z AL Z AL Z AL Z AL Z AL A AL Z AL 2L AL

R TAR TR IR PR Ab P & el

O T fRAR Ak R BT 248 S R RS O (6 A A B S AT AR Ak B B0 AS T 2T A
PRIER AL IH 255 (hitp: //210.45.144. 193/ Jweb_aust/) il {E @) (R R I R G HITRAG B RE%
BEA TR G B S PO R 5 PG DU 0> SEBRTE LA  H A i — A e b B T IRAERE

PR g SN, IR ISR A AR o TS s 5 T DA o) A Rl O A s AR b R
MBI A2 e T s e -

7 A7 A 7 0T B B AR 52

R

CZBO TR 22240 SR 3



3385 4 LRI TR 4l (A RBEE RO Vol.33 No.4
2013 212 A Journal of Anhui University of Science and Technology (Natural Science) Dee. 2013

IRES 2L )= s W R AR e PR 52

1 1 = 2

(. 2RO TR AR B %8 R 232001:2. o I GERD A IRTTEA RIER TRAL, 28
2320000

H B AMRS =AU BER BB TR TN, SRS Bt /7 2438 B X 0, X R 4
REY, BB KBS, R ERGERBIEL, AL ARFHRER, SRIALTKRPZE
B, AT EREIE L RN, MEREN SR, BB L L SRS EERANRRY, M
KR A BRI SR AT R B R A B REA TR R TR E. NS
B 18] Fa B2 A7 AR % 0 AE SRR AL R B AR Bt 1) T R B 2T R A AT R, AR 8] T ST AR i e
HIE TR A T ARANER, B X HFEAN AL BB BN RS T R BR T
A4z A2 abaqus A [RTARF, S8 5 8 A2 AT EAAAE L, RAF & LB R K AL 4 5 af ) o £,
Wit ZMMERAT IR, BE B AN E . T, ey TR AR R R S BB B
o35 T AL .

KRB : LB R AR SRR PR RS s 4R

i E 4 &S TU458 X HRED: A SMEYRS: 1672 - 1098 (2013) 04 — 0026 - 06

Research on the Creep Characteristics of Frozen Red — Bed Soft Rock
ZHU Jie', XU Ying', QI Yan — qgiu’

(1. School of Civil Engineering and Architecture, Anhui University of Science and Technology, Huainan Anhui 232001, China;

2. Engineering Department in Huainan, China Coal Mine Construction Group Co. Ltd, Huainan Anhui 232000, China)
Abstract: In order to investigate the creep characteristics of the red — bed soft rock of Tertiary at low tempera-
ture, uniaxial creep tests were conducted. The tests results showed that only the attenuation ereep can exist un-
der low stress, and the instable ereep appears when the siress exceeds the rheological long — term strength. At
the same time, with the temperature reducing, the instantaneous strain and creep deformation of soft rock de-
crease apparently, while there is a substantial increase of the long — term strength. It shows that the influence of
temperature on the rheological property of soft rock and frozen wall is very significant. Nonlinear viscosity coeffi-
cient related to the time and stress and the time switching function were introduced to improve the Nishihara mod-
el, and the nonlinear rtheological constitutive model which describes accelerating creep was obtained. The param-
eters of frozen red — bed soft rock were identified by the tests data. Shaft excavation was simulated with introdue-
tion of the model into ABAQUS finite element program, and the curve of maximum displacement of frozen wall
with time was obtained. At last the comparison between the numerical solution and the measured value was con-
dueted and the results are consistent relatively. The rheological constitutive model can establish a good deserip-
tion of the creep law of red — bed soft rock.

Key words: red — bed soft rock; rheological constitutive model; nonlinear rheology; parameter identification
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Numerical Simulation Analysis of Overburden Failure in

Working Face of Unequal Length
GAO Ming — zhong, WANG Xin — feng

(School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: In view of the present situation of coal mining working face of unequal length increasing day by day,
mining damage characteristics of overlying rocks and the distribution of abutment pressure were systematically
studied by using the methods of numerical simulation and theoretical analysis, and the evolution of stress field
and displacement field in front of working face were simulated. The results showed that when working face from
open — off cut advances to position of equal slope length or an integer multiple of the slope length, roof moves in-
tensively, in overlying strata old and new spatial structure exchanged, and "O" type fracture zone was formed.
Strata behaviors were extremely irregular in the process of working face advance, within the range of 20 to 30 me-
ters before and after the contacting surface stress fluctuation was big, and its values changed significantly. During
process of mining abutment pressure had a significant impact on the overlying strata behavior, and its value is ap-
proximately 1.5 to 2 times of horizontal stress. During the mining process vertical displacement in side — walls of
roadway is much larger than the deformation of roof and floor movement to each other, so in engineering practice
particular attention should be paid to side — walls of roadway and roof reinforcement and maintenance.

Key words: unequal length working face; overburden failure; numerical simulation; displacement field; evolution law
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Simulation Design of Supporting Operation Platform in

Roadway Excavation Based on SolidWorks
WANG Kai - song, CHEN Kai, MA Qi - jiang

(School of Mechanical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: In order to solve the long R&D period of supporting operation platform in roadway excavation, simula-

tion design of the platform was carried out. Based on SolidWorks, the 3D modeling software, 3D model drawing

of the platform, virtual assembly and interference inspection, motion performance simulation, and engineering

drawing generation were completed, By which design errors can be found out and timely corrected, design eycle

shortened, product development quality improved, resulted to successful development of the equipment.

Key words: roadway excavation; supporting operation platform; simulation design
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Dynamic Compression Properties Tests of Sandstones from Coalmine by
SHPB Apparatus
PING Qi'*,MA Qin - yong"'>, YUAN Pu'

(1. Research Center of Mine Underground Engineering of Ministry of Education, Anhui University of Science and Technology, Hua-
inan Anhui 232001, China; 2. The Key Laboratory of Coal Mine Safety and Efficient Exploitation of Ministry of Education; Anhui
University of Science and Technology, Huainan Anhui 232001, China)

Abstract: In order to investigate the dynamic mechanical characteristics of coalmine sandstone under impact
loads, split Hopkinson pressure bar apparatus is adopted to conduet impact compression test for sandstone from
Qidong mine in Wanbei Mining Area. Strain rate history curve and dynamie stress — strain curve are obtained.
Test results showed that when three different impact pressures are loaded with incident wave in trapezoidal shape,
strain rate of sandstone specimens increases with the impact pressure increasing. And there is an approximate
platform in strain rate history curve which can be regarded as constant strain rate loading. At small strain rate,
the dynamic failure of sandstone specimen shows a tensile failure mode by radial peripheral spalling, while at big
stain rate, it shows a crushing failure mode by granular powder. With the strain rate increases, size of fragments
reduces and number of fragments increase, and the strain rate effect is significant. There is an approximated rela-
tionship by a power law between dynamic compression strength and average strain rate in sandstone specimens,
which shows a strong correlation.

Key words: coalmine sandstone; dynamic mechanical properties; impact load; split Hopkinson pressure bar (SHPB)
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Research on Fast Asynchronous Switching Mechanism of

Wireless Communication Based on WLAN
ZHANG You — neng', HONG Yan®, HUANG Wen — quan', DING Li'

(1. Department of Electrical and Information Engineering, Anhui Trade and Indusiry Vocational and Technical College, Huainan

Anhui 232001, China; 2. School of Electrical and Information Engineering, Anhui University of Science and Technology, Huainan

Anhui 232001, China)

Abstract: In the high — speed mobile environment, the phenomenon of packet loss exists in wireless data trans-

mission. Based on the research of WLAN link layer protocol switching steps, the strategy was put forward that re-

duce the seanning channel number and scanning channel selection to solve the data packet loss phenomenon in

wireless communication at high speed switching. The simulation tests were conducted based on construeted high

— speed wireless communication switching system. The test results showed that by the method the link interrupt

time reduces from about 6 s to less than 2 s.
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IF (packet _type = = mgtFrame AND

mgtFrame _type = =newAP)
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IF! exist (new _ AP _addr)
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soft _state _refresh (new _ AP _addr) ;
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IF pk _dest _addr= =STA

{

new _pk =pk _copy (pkt) ;

new _pkt = encap (new _ AP _addr,new _pk) ;
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forward _ packet (new _ pkt) ;
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IF associate (STA)
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delete (head _pk) ;

Pk _send _to _ phy (head _pk) ;

}
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An Improved Timing Estimation Method for OFDM Systems
WANG Zhi

(1. Department of Information Engineering, Anhui Vocational College of Electronics and Information Technology, Bengbu Anhui

— yang', LIU Jin - long *

233030, China; 2. School of Electronic Engineering, Huaihai Institute of Technology, Lianyungang Jiangsu 222005, China)
Abstract: The accuracy of timing synchronization of OFDM is one of key problems that affect the application of
OFDM technology. Only when timing synchronization is accurate can it be modulated correctly. In the paper sev-
eral timing estimation methods based on ftraining sequences were discussed, and problems analyzed. In order to
overcome the disadvantages, an improved timing estimation method for OFDM system was proposed. In the new
method delay correlation technology was adopted, finding out the maximum correlation point of the front and back
parts of training sequences, which is treated as the beginning of OFDM timing estimation. The new method not
only eliminates the plateau of Schmidls, but also avoids subsidiary peaks of Minns and Parks. It has a more ac-
curate timing estimation than others. The results of simulations showed that the new method has smaller MSE and
better performance than other estimators in the same channel. It can be a more favorable choice for the initial
timing synchronization for OFDM system.

Key words: MSE; OFDM; timing estimation; training sequences; DFT
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Home Distributed Intelligent Monitoring System Based on
LabVIEW and Internet of Things
YANG Hong — tao, NIU Ming — qiang, WANG Lan - jing

(School of Mechanical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: In order to solve the shortage of the existing home monitoring systems, a distributed intelligent monito-
ring system is designed based on ZigBee wireless and hoc network technique and the design concept of software
replacing hardware. CC2530 was selected as master control chip in this system, and other appropriate hardware
were chosen to design funetion modules, which include doors and windows monitoring module, video monitoring
module, temperature and humidity monitoring module, intelligent control module and USB data transmission
module and so on. The network remote intelligent monitoring software operating in upper computer was developed
based on LabVIEW, and the corresponding monitoring program operating in slave computer was also developed.
When the hardware of this system was installed in the field, the video real — time monitoring data and the data of
gas density, temperature and humidity, doors and windows state were acquired by the above monitoring software
and funection modules and were transmitted to the PC through wireless communication and USB interface. All
funetion modules and the operating states could be monitored and controlled by using the Internet communica-
tion. The experiment results showed that the functions of field alarming, historical records storing and remote net-
work intelligent monitoring can be achieved effectively by using this system. The designed system has other ad-
vantages, including small volume, low cost, no groove installation, easy to expand, high intelligent degree, sta-
ble and reliable performance and so on.

Key words: Distributed system; ZigBee; LabVIEW; Intelligent control; remote monitoring
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Study on Influence of Coal Particle Size on Low Temperature Oxidation of Coal
ZHANG Shu - chuan"*

(1. School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China;2. The Key Laborato-
ry of Coal Mine Safety and Efficient Exploitation of Ministry of Education, Anhui University of Science and Technology, Huainan
Anhui 232001, China)

Abstract: Influence of coal particle size on low temperature oxidation of coal was studied by means of testing the
rate of oxygen consumption and kinetics parameters. In the paper coal low — temperature oxidation test system
was used to estimate the oxygen consumption rate of low temperature oxidation of 4 coal samples with different
particle size range under the given conditions of gas flow supply and oxygen content. Based on the mathematical
model of oxygen consumption to measure the kinetic parameters including activation energy and pre — exponential
factor of the different particle size of coal during low temperature oxidation. The results showed that oxygen con-
sumption rate in low temperature oxidation of coal samples with different particle size can divided into three stages
as slow, small and intensive oxygen consumption. Under the experimental conditions coal sample of less than
0. 198 mm particle size is more suitable for low temperature coal oxidation.

Key words: low temperature oxidation of coal; particle size; oxygen consumption rate; activation energy; preexponential factor
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190 17.59 443229 13. 66 108 295. 4 11.71 147 310. 4 13.30 115 066. 7
200 17.49 45 744.8 12.94 122 080. 9 9.24 207 077. 6 13.08 119 321. 1
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Geological Features of Copper (Iron) Ore in Tongguanshan and

Its Prospecting Direction Prediction
WANG Xi —rong', LI Shao - xia’

(1. Geological Experiment Institute of Anhui Province, Hefei Anhui 230000, China; 2. Admissions Office; Luan Vocational and

Technical College, Luan Anhui 237000, China)

Abstract: The mine is located in the southern west of Mesozoic volcanic basin in Liyang, and in the north of

Mesozoic red bed basin in Langxi. At intersections of the east — west depression and NNE - trending fault zone,

a small scale of copper, iron ore deposits and a number of copper and iron mineralization were found. After a

preliminary investigation, in the area 3 copper ore deposits were delineated, the ore deposits in morphology are S

— shaped, mainly occur in the NNE - trending fault zone, their occurrence is consistent with the fault strike.

Main useful components in the ore are copper, iron, lead, zine, gold, etc. In the peripheral and deep parts of

Tongguanshan deposits prospeeting is potential, and copper ore prospecting potential is big.

Key words: copper (Giron) ore; geological features; prospecting direction
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Comfort Analysis of Long — span Steel Corridor Stimulated by Pedestrian
CHEN Gang, ZHOU Jie

(Zhejiang Hangxiao Steel Structure Co. Ltd., Hangzhou Zhejiang 310003, China)

Abstract: Dynamic response and human comfort were studied using finite element software combining with self —

compiling program for long — span steel corridor under different pedestrian load conditions. The load models sim-

ulating single person walking, regular or random crowd walking were developed to cacultate self — vibration char-

acteristics of the structure and dynamic acceleration response, and evaluate comfort of the structure under differ-

ent conditions. The results showed that among all the factors affecting dynamic response, step frequency is the

most significant, the next ones are load model, probability of pedestrian synchronization and crowd density.

Key words: pedesirian load model; monte carlo simulation; peak acceleration; comfort
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The Peck Formula and Numerical Analysis of

Surface Subsidence Caused by Tunnel Excavation
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tion Engineering Corporation Ltd. , Beijing 101300, China; 3. China University of Mining and Technology, Beijing 100083, China)

Abstract: In order to solve the problem of surface subsidence caused by underground tunnel excavation, taking

Guangzhou subway tunnel excavation with shield construction as an example, the conventional theoretical calcula-

tions and numerical simulation method were used to calculate surface subsidence, and study surface deformation

properties. The results showed that ground loss is the main factor causing surface subsidence in the double paral-

lel tunnels excavation process; Soil displacement superposition principle can be applied to double parallel tun-

nels, using middle position of double parallel tunnels as axis, surface settlement curve distribution is symmetri-

cal; When ground loss rate is 1.5% ~ 2% , the theoretical values are closer to the numerical simulation values.

Key words: double parallel tunnels; peck formula; ground subsidence; numerical simulation
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