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Abstract: Hydrological and engineering characteristics in the middle east and west areas of China and the current

safety situation and existing problems in deep shaft construction with artificial freezing method were throughly an-

alyzed on the basis of a great deal of relative references. The freezing pipe rupture, shaft destruction, shaft water

— exit after freezing wall frost thawing, breakage of shaft coupling chamber etc are main danger fountainhead of

threatening {reezing shaft safety in the middle east area. In the west area, the specific strata are not adequately

understood, shortage of deep researches and engineering practices in many aspects, such as forming regularity of

freezing wall, shaft structure design theory, shaft construction technology etc, results in accident occurrence from

time to time, such as shaft breakage, water flooding into mine. Finally, aiming at the causation of arising safety

misadventure, the key technologies needed to immediately solve and technical approaches were brought forward.
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Deformation and Stability Analysis of Large Slope Based on Adina Software
YUAN Bao — yuan, ZHOU Xin — han, XU Yao, SHI Wen —jun, ZENG Yun - lu

(Institute of Earth Science and Engineering, Hehai University, Nanjing Jiangsu 210098, China)
Abstract: Slope failure is a kind of serious geologic disaster. Based on the detailed geological survey and analy-
sis, failure mode of Pipayuan slope was analyzed. Finite element calculation with Adina software for the slope
was performed, stress distribution in the slope was analyzed. According to the Strength reduction method, the
safety coefficient for slope stability was calculated. The results showed that the slope probably slide along the soft
interlayer. The effectiveness was verified by the finite element calculation for the slope with anti —slide pile rein-
forcement.

Key words: rock slope; stability analysis; slope reinforcement
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CH, — A Pl & nl A A 50011 il 25 50k e
BELE, LA
CEBIB TR TR E8 R 23200D)

& E: 2 L R4 (CeO, La,0,) 5 2 F 2 Ni/ &K E G gL A 4780k, A F CH, =8
AT R G B G TP A A P . A I0IE i R R IR 4 () 35 2k #9448 KR
% (LDHS) , }& 5 )5 B VA% 7 i B4 76 P48 2 13 8] Ni/LDHs 873Kk, 4573 2] NiO/CeO,
(La,0,) ~Mg0 — ALO, f£423. 1 ICP — AES # 47 Ni.Mg Al 77 441, BET s ik A AL A1
RMAR, XRD RAEAEAH A8, Hy ~ TPR A e 48 4 3 56 0 b oo BT RO 4 )
n (CHD:n (COY:n (H,0:n (0 = 1:0.5:1.8:0.1 BHEALF A 750°C 0. 1 MPa &4 F CH,
ZH RN TG RTRB AR MR ZRAY, F1478 Ni/CeO, (La,0,) —MgO - AL O, 1§
R P, Ni 40 NiO 5 XA A AR A A @, 46 AR AC 38 R A58 s EARAL ) P 5
#& Ce0, (Lay0,) s 2 WA — R AR LAY IR E R, BLAL S AR M BB IR RN W9 SR B B s
Ni 69 )R E 044 10% Al 5 Mg 69 R B34 1.7 8, 4B EEESF, 750°C.0. 1 MPa &, CH,
HEACHIL 2] 92.3% » CO, HeALF L E] 98.3% s KR 100h & Ni/CeO, (La,0,) ~ MgO — AL,
LA oy CH, #4045 5T S 42 75% VA k.

FE4IT : Ni/CeO, (La, 0,) — MgO — AL O, fRALH]: 14 CH, - B 4R

RES3ES: 0643: TQ426 NEFRERR A XERS:1672 - 1098 (2013)02 - 0012 - 05

Preparation and Performance of Catalysts for Tri — reforming of

CH, - CO, to Synthesis Gas
XUE Ru —jun , WANG Qing — chao

(School of Chemical Engincering and Technology, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: In order to improve activity and stability of catalyst being used in reaction of methane tri — reforming ,
Ni/LDHs was modified with rare earth (CeQ,, La,0,). Ce (La) — doped Mg — Al layered double oxide support
(LDO) was obtained through calcination at 500C from the corresponding Ce (La) — doped Mg — Al layered
double hydroxides (LDHs) , which was prepared by co — precipitation method. Then the active component nickel
was loaded on Ce (La) —LDO by impregnation to reconstruct the Ni/LDHs precursor. After roasting, the NiQ/
Ce (La) —MgO — AL, O, catalyst was prepared from the precursor at last. The Ni, Mg, Al elements in the cata-
lyst was analyzed via ICP — AES. The specific surface area of the catalyst was tested by the BET method. The
phase of the catalyst was characterized by XRD. The active center of the catalyst was characterized via H, — TPR
techniques. The catalytic performance of the catalysts for tri — reforming of CH, — CO, to Synthesis Gas were test-
ed with the feed gas which composition was n (CH):n (CO,):n (H,0):n (0,) = 1:0.5:1.8:0.1 under
750 °C and 0.1 MPa. The results show that the NiO component was distributed on the surface of NiO/Ce (La) —
MgO - Al, O, catalyst, and the reduction temperature of NiQ was decreased largely. The doping component CeQ,

I 5& H#A:2013 - 01 - 06
TEB T BEATE (1963 ), L, WL BN A 882, 14, 2B Tl Ak 9K B i TS5 F e S THE .
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(or La,0,) within the catalyst could adjust catalytic activity in a certain extent, and could improve the resistance

performance to coke deposit greatly. The catalytic activity is better when the mass fraction of Ni is10% , the mass
ratio of Al, and Mg is 1.7. Under the condition of 750 °C and 0. 1 MPa, the CH, conversion rate is 92.3% , and
CO, conversion rate is 98.3% . Afier having reacted 100 h, the CH, conversion rate of Ni/Ce0, (La,0,) — MgO

— AL O, catalyst still remains above 75% .

Key words: Ni/CeO, (La,0,) — MgO — Al, O, catalyst; preparation; CH, — reforming; synthesis gas
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= B BRSO R PR RE -

1 SERRSY

1.1 FHEMH&E

K A 3T € B A il CeO, — LDHs. 2§ —
E B Mg (NO,D, « 6H,0, Al (NO,), - 9H,0,
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T 80mL LB Kl A Bo FI TR
WA FIVS B AR A 1 U8, VR, T
80 ‘C 4L+, 755 CeO, — LDHs.

¥ Ce (NO,) , * 61,0 ¥, La (NO,) , * 6H,0,
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74 7 3 La, 0, — LDHs,
¥ CeO, (La,0,) — LDHs F 500 Cf54c4h, 45
Skl D IR MeAl 5 & 1L

1.2 EEFIHNSHE
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RO R 5% 10% F115% » FEERAMHTE
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Ni/Ce0, (La,0,) — MO - AL, O, f#4LF .

1. 3 EUFINRIE
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1LY, 32 PR 23w AR =) 0 3 H Y Niu Mg Al
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25 E AR NOVA3000e Y [ 2 B FF A 54 28
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B> 2 SR BET 2320315 e R T -

XRD #yAH 53 B« A4Sy H AR 8 3 XRD -
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Zeid iR AT RS B R MgO - ALO, B A E Ak
Yy, Mg ALK E R 5K TR & FEde sk AR ek
TR [ (R AR B 164. 5m’/9) » BIL3E
TR — AL O, BRI TE KA B J8 9 T HEAL
FIHAR B P BE -

2.2 TEAWMER

il (D B2 AR Nis/MgAl 280K 3 A1 Fir K
TR A I e 45 R JRE 0 H:Ni9.78% ,
Al 19.95% , Mg 12.89% , O 50.03% , Na 0. 64% ,
Ce 6.71% , (La 5.83%) W Ce (La) ILET I
SIABKE AT

2.3 H,-TPR X{E

Ni/MgAl — LDHs ¥ H, — TPR & & 3 fr
7N S MS IS SRk B i Y H, JHFEIE RN CO,
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i 5 T B 46 1) MgO — AL O, TR& Akt v fiE
AR B AT 5 BIVAEE A Ji I 2 > 800 °C 5 NiO (1438 J5 i
WARAE " o U SR e A K M2
AREEHE LRSS T Ni Pifh 5 MgO Al O, [H] 1 5 AH
HAEM, Mk T NiO - MgO IR K NiAL O, 8
A BEAR T 8 IR . CO, I TE 250 ~
360 °C HYHL, X R T )22 8] Al B2 AR 43 il s H, O 08 43 51]
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Monitoring of Coal Mine Water Quality with Laser Induced

Fluorescence Technology
ZHOU Meng —ran, NIE Meng — ya

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

Abstract: In order to quickly and accurately determine inrushing water source in coal mines, inrushing water

source monitoring method based on laser induced fluorescence ( LIF ) technology was proposed. The system u-

ses MC9S12XS128B microprocessor as the core to build confocal detection subsystem, and communication solu-

tion of hardware acquisition system with host computer is realized with USB2. 0 protocol. On the basis of fed back

laser — induced fluorescence spectroscopy analysis, quantitative analysis of water ion concentration can be done,

real — time monitoring of inrushing water source changes can be realized. By use of the method it was solved that

the problem with traditional method, by which large area of waters can not be monitored in real time and on line,

and monitoring results can be got accurately and quickly. The method can be used to discriminate unknown mine

water source, which provides a decision — making basis for coal mine production safety.

Key words: Coal mine water inrush; laser induced fluorescence; spectrum analysis; monitoring system
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Formal Description Of Dendritic Cells Algorithm
XING Jian — qiang, FANG Xian — jin

(School of Computer Science and Engineering, Anhui University Of Science and Technology, Huainan Anhui 232002, China)

Abstract: Despite that the successful application of the DCA algorithm in various intrusion detection confirmed

that DCA has good performance in terms of detection rate, but so far, the algorithm is still lacking in rigorous,

formal definition and description. Based on the previous researches, using mathematical function definition meth-

ods, data structure of elements of DCA and the process operation function to access the data structure were

difined, in order to simplify formal description of the algorithm, and they were applied into the pseudo code of

DCA, which has validity on some degree, and laid foundation for the theoretical analysis of DCA.

Key words: danger theory; artificial immune system; dendritic cells algorithm; formal deseription
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Optimization of PID Controller Parameters Based on

Improved Artificial Fish Swarm Algorithm
WU Shan — shan, HUANG You - rui

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

Abstract: Due to basic artificial fish swarm algorithm easy to fall into local extremum, and difficult to guarantee

to get global optimal solution, PID controller parameters optimization method based on improved artificial fish

swarm algorithm was proposed, in which aggressive behavior was introduced, that is, when scarcity of food in

water, the behavior that a fish attacks other fishes occurs because of food snatching. The results of simulation ex-

periments showed that the artificial fish swarm algorithm with the aggressive behavior can help the artificial fish to

jump out of the local optimal solution domain and seek it in the global range so that improve the efficiency of the

PID controller parameters optimization.

Key words: artificial fish swarm algorithm; PID controller; optimization
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Nonlinear Analysis of Response to Base — isolated Structure

One — way Eccentric Reverse Torsion
CHEN Cui - cui, WU Yan — hui, LI Yu - rong

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

Abstract: On the basis of calculation and analysis with finite element analysis software SAP2000, response of

multistory frame base isolated structure and non —isolated structure to one — way eccentric torsion under the Han-

shin wave, EL. CENTRO wave and the earthquake wave in Wenchuan was studied. Comparative studies indicate

that for unidirectional eccentric structure, base isolation can significantly reduce response of the upper structure

to torsion, and effectively play the isolation effect.

Key words: base isolation; isolated structure; torsional response
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Study on Environmental Impact Assessment of Heavy Metals in

Coal Combustion Products
WANG Xin'?, Feng Qi — yan®, WU Xu —ren’, MENG Qing — jun’

(1. School of Life Sciences, Huaibei Normal University, Huaibei Anhui 235000, China; 2. School of Environment Science and
Spatial Informatics, China University of Mining and Technology, Xuzhou Jiangsu 221116, Chinas 3. Shandong Coalfield Geology
Bureau, Taian Shandong 271000, China)

Abstract: Taking coal combustion products from two coal — fired power plants in Shandong as example, the envi-
ronmental impact assessment method of heavy metals in coal combustion products was studied. 4 heavy metals of
As, Cu, Zn, Pb, Hg in raw coal, fly ash,bottom ash of the power plants were determined. The leaching rate of
heavy metals in the coal combustion products were determined by immersion test. Atmospheric pollution index,
water pollution index were calculated. The results showed that the volatility of the heavy metals in the coal during
coal combustion is high. The integrated pollution indices of the heavy metals in the coal from the two plants to at-
mospheric environment are 6. 83 and 7.93, which belong to heavy pollution indices. The integrated pollution in-
dices of heavy metals in the coal — fired products to water environment are 4. 35 and 3. 38 respectively, belonging
to heavy pollution indeces.

Key words: coal combustion products; heavy metals; environmental impact; pollution index
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Forward Kinematics Analysis and Motion Simulation Platform of

A Six DOF Industrial Manipulator
LI Xian — hua', GUO Yong — cun', SONG Tao’

(1. School of Mechanical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. School of

Mechatronics and Automation, Shanghai University, Shanghai 200444, China)

Abstract: Considering the configuration characteristics of Kawasaki industrial manipulator FSO3N, DH method

was used to establish connecting link coordinate system, obtaining forward kinematics equations with joint angle

variables. A 3D physical model was built with SolidWorks. In order to verify the correctness of the forward kine-

matics and visualize the manipulator movement, the interface programme was performed and the manipulator 3D

physical model was imported into Matlab, combining with forward kinematics algorithm, the simulation platform

of manipulator was developed. The correciness of the algorithm was verified and the manipulator movement simu-

lation was completed based on the platform.

Key words: manipulator; forward kinematics; simulation platform; normalization
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Study on Co — pyrolysis of Pine Sawdust and

LDPE with Three Additives by Microwave Heating
WANG Juan, CHEN Ming — giang, SUI Qian — qian,
YANG Zhong - lian, WANG Jun

(School of Chemical Engineering, Anhui University of Science and Technology, Huainan Anhui 232001, China)
Abstract: Early thermal gravimetric analysis showed that pyrolysis temperature of polyolefin is higher than bio-
mass, and thermal behavior between biomass and plastic is independent. Influence of three additives — sepiolite,
Al,0, and Fe, (SO,), — on the yields and chemical compositions of co — pyrolysis liquids (bio — 0il) from the
pine sawdust and low — density polyethylene (LDPE) mixed at weight ratio 10: 1 using microwave heating was
studied. Variance analysis showed that microwave power has more significant impact than these additives and the
appropriate co — pyrolysis power is between 600 and 1 000 W. The liquids were analysised by GC — MS and the
experimental data showed that sepiolite decreases generation of guaiacols, but enriches relative amount of 1 — hy-
droxy —2 — acetone and acetic acid (anhydride) in co — pyrolysis liquids, at 20.10% and 27.84% on average.
Al,O; maxed 1 —hydroxy —2 — acetone at 22.47% on average, and down eugenols to minimum at 1.97%. Fe,
(SO, , has directionality effect on 2 — furancarboxaldehyde from the co — pyrolysis products which content maxed
at 15.75% on average.

Key words: biomass energy; microwave pyrolysis; co — pyrolysis; solid wastes utilization
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Stability of the Solution to Neutral Stochastic Functional Differential

Equations with Infinite Delay at Phase Space C,
YUE Chao — hui, ZHANG Chang - qin

(School of Science, Anhui Agricultural University, Hefei Anhui 230036, China)

Abstract: The purpose of this paper is to study the stability of the solution to neutral stochastic functional differ-

ential equations with infinite delay at phase space C, under non — Lipschitz conditions on the coefficients. Phase

space C, is different from generally boundary continuous function space, which is called phase space BC; where-

as, the research method of stochastic functional differential equations with infinite delay is also distinguished from

stochastic functional differential equations with finite delay. In this paper, we deduce the stability by means of

Bihari inequality and its corollary, Jensen inequality, Cauchy inequality and other important inequalities. Final-

ly, we obtain stability in mean square of the solution to INSFDEs under the assumptions of this paper. Thus it

can be seen that under certain conditions, after the generalization of the phase space, neutral stochastic function-

al differential equations with infinite delay still possesses its good qualities.

Key words: neutral stochastic functional differential equations; Phase Space C,; non — Lipschitz conditions
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Research on Communication Model of Single — chip Microcomputer

Control System
LIU Zhen

(School of Information Engineering, West Anhui University, Luan Anhui 237012, China)

Abstract: The Single — chip microcomputer is an important component of modem industrial control systems. sin-

gle — chip microcomputer communication mechanism is the basis of control systems stable work. In order to solve

the problems of communication mechanism design in single — chip microcomputer control system, the basic struc-

ture of distributed control system was analyzed, and the communication model of single — chip microcomputer

control system was proposed. According to the bus standard used in the control system, the corresponding com-

munication protocol was established, and the format of the communication frame was designed.

Key words: single — chip microcomputer; communication model; control system
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Three — dimensional Visual Design for Geological Boreholes in

Roadways of Mines
YANG Hua - zhong, ZHANG Ping — song

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

Abstract: In process of roadway excavation in coalmines advanced detection boreholes are performed to forecast
abnormal geological structure, gas and water — rich areas. Existing borehole design is plane, with low degree of
visualization of geological conditions. By use of VC + + language as a platform three — dimensional model was
built for design of different types of boreholes such as detection boreholes along strike in coalbed, gas drainage
boreholes in roadway above or beneath coalbed, and boreholes for coal seam discovering by crosscutting, which
can fully meet drilling design control requirements, and output different kinds of plane and cross — sectional view
drawings needed in borehole construction. By using the visualization system of drilling design in underground
roadways, design is rich in information and reliable, and improves efficiency of exploration work, which is appli-
cable in mine geological survey and gas drainage.

Key words: underground borehole; 3D visualization; geological application
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Characteristics of Roadway’ s Roof Movement under Floor Failure in

Longwall with Increased Upper Mining Limit
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(1. School of Energy and Safety, Anhui University of Science and Technology, Huainan Anhui 232001, China; 2. Key Laboratory
of Safe and Efficient Coal Mining of Ministry of Education, Anhui University of Science and Technology, Huainan Anhui 232001 ,
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Abstract: Due to upper mining limit of longwall is increased, roadway is affected by floor failure, which strata
stress occurrence is more obvious than that in other shallow roadways. In order to assure safe mining the charac-
teristics of roof movement are needed to study. By theoretical calculation of cantilever beam, subsidence deflec-
tion curves of fundamental roof of the wall and roadway wich were influenced by lower seam mining, were fitted.
Theoretical calculation results were compared with numerical simulation calculation results. Further more deform-
ation characteristics of the wall and fundamental roof of return airway were calculated. The results showed that
theoretical curve was well fitted with numerical simulation curve. Combining with engineering practice, the cal-
culation results well reflect deformation characteristics of fundamental roof movement. The results provide a refer-
ence (o roadway layout under the similar conditions.

Key words: roadway; fundamental roof movement; longwall with increased upper mining limit
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Monitoring and Analysis of Stress Acting on Outer Lining of

Frozen Shaft Constructed with Information Technology
WANG Zai —ju, YAO Zhi — shu, DENG Xin, HE Chao

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

Abstract: In order to ensure safety of frozen shaft outer lining in its construction and operation, stress acting on

outer lining of frozen shaft was monitored in real time by safety monitoring system, stress in reinforced steal,

strain in concrete and freezing pressure of frozen shaft lining on two monitoring levels were obtained respectively.

The results showed that freezing pressure and hoop stress in reinforced steel appear uneven; freezing pressure, re-

inforced bar stress and concrete strain are less than the early warning values and design values, structure of fro-

zen shaft lining is reliable in safety.

Key words: monitoring; hydration heat; homogeneity; design value
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Experimental Research on Frozen Soil Mechanical Performance in

Tunnel Restoration Project of Subway in Tianjin City
LI Kai, CHENG Hua

(School of Civil Engineering, Anhui University of Architecture, Hefei Anhui 230022, China)

Abstract: In restoration project of tunnel section from Jianguo Road Station to Tianjin Railway Station of subway
line 2 in Tianjin City, in order to reduce disturbance of the project to sirata shield construction method must be
used. However, due to the ordinary reinforcement method is difficult to reinforce the soil before restoration, in
order to ensure safer and more economic construction use of artificial freezing method is required. In order to pro-
vide design parameters for freezing method used in the restoration project and ensure safety in the freezing con-
struction process, indoor experimental study on the typical soil was conducted to determine the damage states of
soil compressive strength, elastic modulus, Poisson’ s ratio, shear strength at different temperature and their
changes with temperature. According to the plotted experimental curves quantitative analysis was made, and con-
clusions with important significance were drawn out.

Key words: artificial frozen soil; compressive strength ; modulus of elasticity ; Poissons ratio ; shear strength
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Research on Network Segmentation Performance Measurement for

RTP/RTCP Media Stream and and Its Implementation
LIU Ying, LIU Miao —jing

(School of Information, Beijing Institute of Economic Management, Beijing 100102, China)

Abstract: Based on the analysis of existing RTP/RTCP media stream measurement machanizm, a network seg-

mentation measurement method of media stream was proposed. In the method, measuring points are deployed in

network. Media stream network segment performance is mesured and monitored by measurement and analysis SR

and extra RR packets sent from measurement points. The measurement system is implemented on Linux system.

The experimental results showed that measurement by the method has small impact on network, low complexity

and is feasible.

Key words: network measurement; QoS; RTCP
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New Solid — State Breaker and Its Over — voltage Suppression Method
GONG Yu

(Department of Mechanical and Electrical Engineering in Coal Mining, Huainan Vocational and Technical College, Huainan Anhui

232001, China )

Abstract: A design scheme of intelligent SSB (Solid State Breaker) based on IGCT (Integrated Gate Commuta-

ted Thyristor) was presented. The topology of switch module and structure of SSB was proposed. For the problem

of IGCT$ strong sensitiveness to over — voltage, a method for reducing over — voltage was introduced, which relea-

ses the electromagnetic energy in fault circuit through a capacitive freewheeling branch to reduce over — voltage

amplitude. The principle of over — voltage suppression with freewheeling branch was analyzed and simulated. The

simulation results showed that freewheeling branch has obvious effectiveness in over — voltage suppression.

Key words: solid - state breaker; IGCT; over — voltage suppression; freewheeling circuit
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Effects of Two Kinds of Noises on Stationary Properties of

an Optical Bistable System
TAO Hua - yong'*, WANG Bing’

(1. Physics Teaching and Research Group, Huainan No. 1 Senior High School, Huainan Anhui 232001, China;2. School of Science,
Anhui University of Science and Technology, Huainan Anhui 232001, China)

Abstract: Using Stratonovich approximate, the effects of non — Gaussian and Gaussian noises on the correlation
function C (s) of an optical bistable system is investigated. It is found: (1) There exists a peak in the curve of

C (s) versus non — Gaussian noise parameter (), this means the decay rate of x fluctuation slow firstly, and then
fast with increasing (). (2) As Gaussian noise intensity D has small values, C (s) increases with increasing D), and
C (s) has no changes with increasing D as D has large values. 3) C (s) has a maximum with increasing self —
correlation time 7, and the smaller correlation intensity A, the more obvious C (s) maximum. (@) As correlation
intensity A has small values, € (s) increases with increasing non — Gaussian parameter ¢, and C (s) decreases
with increasing ¢ as A has large values, namely, the parameter ¢ can either accelerate or delay the fluctuation
decay of x for different A values.

Key words: optical bistable system; the correlation function; non — Gaussian noise; Gaussian noise
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