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Study on Numerical Simulation of the Steam Turbine Blade Aerodynamic
Performance Optimization Based on ANSYS CFX

ZHOU Junjie, WANG Pu, ZHOU Jinfang
(' School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China )

Abstract: The analysis was held with the 125MW axial flow steam turbine impulse stage blade. The three-di-
mensional numerical simulation and optimization were conducted by using the commercial software ANSYS
CFX. The results showed that the pressure distribution of blade surface reduced, and the radial secondary flow
loses was controlled effectively, with optimizing the structure geometric parameters such as ellipticity of the
leading edge and trailing edge, relative pitch, inter-stage ratio, and so on. Isentropic efficiency increased by
0.43% , the total pressure loss coefficiency decreased about 0. 005. After the optimization, the aerodynamic
performance of the blade increased, and the energy loss in the blade decreased and the efficiency of steam tur—
bine increased.

Key words: steam turbine; blade; ANSYS CFX; aerodynamic performance; numerical simulation
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Tab.1 Physical properties of materials
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Fig.1 Diagram of the biofilter system
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Tab.2 Composition of the nutrient solution

WHRITE WE/(g L) METE WE/(mg-L)

K, HPO, 0.11 FeCl, 0.25
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CaCl, 0.036 — —
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shut-down periods as a function of time
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Abstract: Self-made biological fillers embedded with Pseudomonas putida were used as biofilter packing mate—
rials for treating toluene. The effects of inlet loading rate ( ILR) and empty bed residence time ( EBRT) were
evaluated. Changes in micro-erganisms before and after the shut down period and its effect on biofilter per—
formance were investigated. Results indicated that, no need for hanging film, activities of micro-organisms
were high, capacity to eliminate toluene was strong. Optimal EBRT was 74.2 s, and removal efficiency ranged
from 49.3 to 97.3 % ; maximum elimination capacity, 16.97 g + (m’ « h) ~' was occurred at ILR of 22. 11
g+ (m’ *h) '. The recovery time needed for achieving constant state, after biofilter shut down for 3 d, 7 d
and 30 d, were 5, 21 and 45 h, respectively. Microbial counts after recovery were significantly higher than
the 30d shut-down period, and lower layer had the highest microbial population.

Key words: biofilter; toluene; shutdown; biodegradation
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Fig.2 Temperature variation in packed bed

during generation process
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Effect of Particle Diameter and Particle Axial Distribution on Heat
and Mass Transfer inside Adsorption Heat Transformer

SHENG Zunrong', XUE Bing', LIU Zhouming', WEI Xinli'*

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Engineering Research
Center of Energy Saving Technology and Equipment of Thermal Energy System, Ministry of Education, Zhengzhou 450001, Chi-

na)

Abstract: A direct-contact method of zeolite adsorption liquid water was adopted to enhance heat and mass
transfer rate within adsorption heat transformer. Hot water was recycled to generate superheated steam directly,
and then saturated zeolite would be regenerated by drying gas. The reactor with was filled spherical zeolite with
same mass and different diameters. The mass of steam generated by small particle packed bed was 64. 89%

higher than that generated by big particle packed bed. The maximum steam temperature and gross temperature
life had increased by about 37°C. Experiments of two kinds of packed types in double layer reactor ( fine—
coarse bed and coarseHine bed) have shown that small particle played a more effective role for the heating of
steam and packed bed; the mean maximum temperature of the steam at the top of fine—coarse bed is 37.23%

higher than that of coarsefine bed and the lasting time of the maximum temperature is decreased by 14.25% .

The steam generation rate of fine-coarse bed was 16. 18% higher than that of coarse-fine bed, which is more
efficient in steam generation. In regeneration process, drying time of upper reactor was 25.03% shorter than
coarsefine bed. It concluded that fine-coarse bed was more effective for zeolite regeneration.

Key words: adsorption; heat transformer; particle diameter; particle distribution; heat transfer; mass trans—

fer; steam generation
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Preparation of Zirconium Oxide / Graphene Composites and
the Adsorption Properties for PO;

SHI Chunyan', FAN Bingbing', LI Yaya', HU Yongbao', ZHANG Rui'”

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. ZhengZhou Institute of
Aeronautical Industry Management, Zhengzhou 450015, China)

Abstract: In this work, graphene oxide ( GO) was prepared by an improved Hummers method. Zirconia/gra—
phene composites ( ZrO, /rGO) were rapidly synthesized by hydrothermal method with Zr( OH) ,/rGO as pre—
cursor prepared by ultrasound-stirred-coprecipitation. The adsorption capacity of Zr( OH) ,/rGO and ZrO,/
rGO composites decreased with the increase of pH value and increased with the increase of phosphate concen—
tration and the solution temperature. The maximum adsorption capacities of Zr( OH) ,/rGO and ZrO,/rGO
composites were 81. 84 mg/g and 63. 58 mg/g respectively at pH 2. 0. The adsorption kinetics of these two ad—
sorbents accorded with the pseudosecond-order model and isothermal adsorption complied with the Langmuir i—
sotherm equation. The results of its recycling properties showed the adsorption capacity decreased for the Zr
( OH) , /GO samples, while ZrO, /rGO samples were almost the same as the initial adsorption performance.

Key words: graphene; zirconium hydroxide; zirconia; adsorption; PO;~
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The Impact of Soil Electrical Parameters Frequency-Dependence
Characteristics on the Effective Length of the Grounding Electrode

LI Jingli, HE Pengwei, QIU Zaisen, LI Yuanbo,GUO Liying

( College of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Impulse charactersitic of grounding devices was the important factor of lightning withstand level and
lightning trip-out rate of transmission line. Based on HIFREQ program and FFTSES program in grounding pow—
er system analysis software CDEGS, this paper presented a grounding system impulse characteristic modeling
considered soil frequency-dependence, especially, the Visacro-Alipio soil frequency-dependence formula has
been introduced. The impact of the soil frequency-dependence on the effective length of the grounding device
in different initial soil resistivity and different impulse current waveform was analyzed. The calculating results
showed that when considering soil frequency-dependence, the impulse effective length would be shorter, espe—
cially for the grounding devices buried in high resistivity soil.

Key words: frequency-dependence; grounding; fourier transform; CDEGS; effective length
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The Influence of Different Baffles Arrangement on Liquid Sloshing in
Container Under Longitudinal Excitation

DING Chang, FU Yantang, WU Xuehong, GONG Yi

('School of Energy and Power Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001 Henan)

Abstract: FLUENT software was adopted to simulate the sloshing process of liquid in container under the sud—
den braking condition based on VOF ( volume of fluid) model. The pressure variation of front and back head
was compared, which showed that the sloshing liquid mainly had a greater impact on the front head. Baffles
could effectively weaken the sloshing in the container, reduce the impact on the head and improve the contain—
er safety. The liquid impact on front head was studied in the condition of different filling ratio for different baf—
fle arrangement( all down, all up, up and downinterlaced, left and right interlaced) of five same arc baffles.

Results show that the arrangement style of left and right interlacedall down could reduce impact load on front
head for low filling ratio, however the arrangement style of up and downinterlaced all up had poor anti-wave
effect. The anti-wave effect of the arrangement style of left and right interlaced became poorer and poorer with
the increment of filling ratio. Compared with other arrangement style, the arrangement style of all down had
better anti-wave effect.

Key words: container; vof model; baffles; arrangement; anti-wave effect
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BiLA, HKLwE
(CRRR 2 (5 B TR =BE , T KM 450001)
W OE: OATRSFHEAS A% 0em & R AR T, LT — &S A L &8 ik (IAFSA)
5 X B EBTHL(SVM) ARLE A0 5 REAT A543 5 ik (IAFSASSVM) . 547 7T A B A BB KA LS

BEENE S A, FRETREFTE FRAN: RHA T EB L RMILA T S B & Lk
BT AR AGEE P TR E P 35 IASFA-SVM F kA0 1: %atd 5 AR 2t il ik R IL kT 4

M F A B B & AR IR BRI, S LT OB R A S i B R
KR AT @Bk LB, FEARE B £ 5 aban

HES%ES: TPI8L MEREREAD: A

0 35|5F

7 kg% EAS( electronic article surveillance , EAS)
RGeS R, ) T EET I
TR B s R 48 . X EAS RIS,
] MU 5 B 7 P B i SRR 28 TR 350 T T
M0 N X R AR it BT, BN
WHE R EAS RGER AR bR 2 U0 7 i £
Je PGS AR e ( FFT) R3S HE( SNR) |
AR IR PR SR RO ey, AR R A
K. AT 2R IR AR S &, R IR T RR
HGHI S W, 1o Y WU 4 I 4 ™ E S )
HL"? ( support vector machine,SVM) E3:F-45 i1
2 VC 2 FE A e IKURS: dae /) Jt 2 Y — ol o 1Y
AIBLAR 27~ 77 k. I B, SVML B B 1) 2 > g
J15 ZHCBCE R M AR A, T HY 2% 2 X R A
), ZHA BRI B AT . AR AR U016 57
EHGE Y SVM SN R PEERHE T — Mo ik,
R R N T RS R (antificial fish
swarm algorithm, AFSA) | i {4 & 1k Sk TR
WA AR AL SR B AT R i
W SIGH BE 1 R TR 2 B ARy AR B e, N T
FEEE BUAR B 42 R SO0RE T RAF SR 2 X
WIS B U 2 AB WA TE R I SGH
JENG R RS A

Wi B H#3: 2017 - 04 - 08; §&{T H #3: 2017 - 05 -20

doi: 10. 13705 /j. issn. 1671 —6833.2017. 04. 001

KT IRE R EAS REHRINR, £ H
T —Fh ek E N T B 57 ( improved-AFSA |, TAF-
SA) 5 SVM 45 G 1Y 75 REAR SR AR 1Y

1 TAFSA-SVM #&im) 18
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SR A R AL I AR 23 ) v SR RE A 2K
[V 8 5 R B T T S IR AR 4267 T R A 2
BRI 1 frs.
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E1 Wik EEs
Fig.1 The linear classification model
BAFTELME ] 73 I R AR
(x,5) % eRy,ef{l, -1} ,iel 2, ,n.

flx) =w'x +b. (1)
Ao w FRIEA s b AL
min 5w [+ C 3 g (2)

i=1,2,,n;&=0,y,( wr"xi +b) =1 -¢,.

ELWA: HRARBAEST - RS IS U1433106) ;: 2016 4R I jg 45 BHE I 56315 1 H (162102210162)
BISIEE: ALICA (1964— ) 5B I RIAINA BN R-Z U A T BN FHRASURGENTE , E-mail: iejedeng@ zzu.

edu. cn.
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BRI 2 % 7 Rk B H A S s prStesx (9

1 n
L(w,b,§) = jllwll2 +CZ{§; -

Zai y(w'e, +b) =1 +¢] - Zyig,., (3)
HA:0< o, <C; y,=0.

XA TT 4325 )R, AT L i 2k
I SR A AT 25 ] e 5 80 4 2 ) o 2 90 78 S
T4y e T FEJR 2 ) P AR M B
SURRREC K( 2, y) FmBEA S s )5 B 9 B
=5

K(x,y) =@(x) *@(y). (4)

i1 Lagrange Fe%ik ™ SR, &85 SVM

SR e E

fx) =sgn[;ayil<(xi,xj) +bl.  (5)

SVM #% eRECH 21 4% oR B 22 I XA ek 58
TR 3% R % ( RBF) | Sigmoid 4% RS, 75 6 W 1t
BB 45 A Fe 5 I o e e 5 B AEAR B
RBF A1RGF 1AL > fig J1 FZ AL RE 1, Bk %
RBF 3} SVM #% pRi% , RBF ik

[ %, —x, | 2)_ (6)

207

T A% PR AU SVM BB R 3 S 480h C M
o, FH(C,o) A GHA T SVM 5 2] PEGERY
KA.

1.2 ANI&BE%

TR i 1 2 — ol 70 A RE AN AL
Bk AR T B RE BER FBENLA T
AR TS TG, A RE RN ERFEEK
B, SE A )R S

PRiC N THCYFIAE X, X = (x,,%,,7,%,)
N T A RS Ny V, R REE R S, N T
FEEEAET AL 2, 25 B it 20 s LV, L
ST Ak A7 B W vk BE R, W ) VL, O AR ES Bl &
X, HAN T AN ERRIC X, (1=1,2,,n) ,
BN 2 .

K(x,,x,) =exp( -

B2 AI&BEXRR
Fig.2 The artificial fish model

Kb o Fom [ -1, 1 BEHLEL

FREWIIR AL S B % SRR N LS Vs
B SHIET A 8 AR EL M AE
L3 BHMATI&HER

1) BEE PRI 25 U0 SR B3 i
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B AR EAIG. K FF 2R R 2 B AL BB B S R
{6V, S m UL e s a s /ME v,
PR SHE

2) SIASHEEW TR R(O<R<1). %
BS=R+S, V=RV, R EEALED, &Y
bl /N BT S LA AR I, AT LB s A A e 8L
B

3) GIA AL 58k AR AL o
BN AR F A pR RS T 5 LN DU 1
IR B A AE , Y IR AT DA ROB R 5L 2

2 ERIREESHIE

e it LR BR 3 ET AR A AR A BT IR IR
A — B, AR 2 22 A I DX Il gt 2 7 A
PRIL, A RGN G I B T HIRAE = i
AT AR ZI ST R il AR . 1 ok
PP G2 (T PRI 4 2278 58 ~ 68 kHz, %
HHTHTIERY S 58 kHz FiE EAS Al R 4.

155 BRI A5 M S S 45 J DAL AR i e
ZeE s P U B M 5 T, PR ARR DN AR S an A 3
B

AL 3BTRS SRR A AT LA B, W R {5
DRk TP AE 60 kHz, i RELE A 36. 68.
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L

(b7
3 REGESHOWMER
Fig.3 The analysis results of noise



5 4 1]

XBICA, 45 F T N TAREIL AL SVM 75 fhR A5 S A IR 52 37

Pl EAS RGERIREMGEREAE 1.0 ~ 1.5 m Z
[ s 28 M T R 2R SR A 5 Rk JRE MR R o 26
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Fig.4 The analysis results of activate tag

IS AR S AR AE AT LR B AR A
TRk fE 4R P 1E 58 kHz, 5 bR 28 W 4R 45 R —
AR T HRORBAE Y 138.9.

LR H B R S SRR L A,
TERR A8 22 1 K DX, SR SR s 265 1 B F iR 26
0.5.1.0 Al 1.5 m Kb BIHEUA5 5, 3R IBUE 5 oL
PR de KB A W A D R AE 1) 4, i A
SVM Sy Al AL 9 SR il 4% + 1( AR
&) A= 1( ThR%E) -

3 ZWHERSWN

R T I e AN T A A S R L
SRR TUEERE 43 B SR RER R ( PSO) L
BB GA) FIN T A B3 ( AFSA) 45 T X} kb
SEHG. RAE 2 072 Yl REAR R 5 5  BEALYS &)
FHEC 1 072 A AYIZRFEA 4% 1 000 LLAE Kl
AR,

3.1 LESHIEE

FF TAFSA-SVM Bk i EAS #r25M(5 5
AR U 5 BT, HEAE op AL R AT DA Ay H Al A
DR AR .

1) BRAER e A8 AR N 0. 8, 28 SFAHER N
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2) RiFREE T REE R 0.5, /il
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3) AT ABER I S RIS 50k 30, P HF
KF-4 0. 652 , 487 9 0.6, K K 0. 1.

4) Bk N TR S RIS 50k 30,

PIBFIH T4 0. 652, FE BEAITE R AT L EF 40.8,
REFTAMEF 0.4, 2K N 0. 1, 45N T4 0.5,
KA 0. 6.

5) WA AR E AL B RATAN R S0,
TRHUEA 10,C F1 o BUHIE R [0.01,10].
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Fig.5 The test’s flowchart based on IAFSA-SVM
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Fig.6 The test’s results of normal signal
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Fig.7 The test’s results of normal signaland noise
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FRAE R AR WS 255 5 L TAF-
SA AHEL GAPSO. AFSA I 0% 48 2R i B AT I 8L
HEBETR TG BE i DU AR s L

T P TAFSA-SVM {75 i EAS R 48
FHRGTERE , 70531 55 2 fily SVMLFET A1 SNR 247 55
Boxf b, Hort TAFSA-SVM FIJEARl SVM 1) 2 841
A4r349(5.358 0,0.228 5) .(4.138 0,0.206 5) ,
H AR I 10 YIS ME, 252 a3k 1 A 8 B,

®1 HRERUEETE

Tab.1 The comparison of label detection

Bk AR /ms BIET/mo DRARKEL KINAR /%
FFT 2.3 1.30 2 97.49
SNR 1.2 1.19 5 93.82
IASFA-SVM 4.6 1.51 0 99.75
SVM 3.2 1.44 0 98.63

- FFT
-= SNR

-+ [ASFA-SVM
- SVM

0 0.9 1.8
ol #F 2 /m

B8 FHESKHMNER
Fig.8 The test’s result of the activate tag

TAFSA J& T REPLZE BB, 0 1 SN ™ 14
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OIARARTE]: Hy: My o= My, BEBROT 5 AR R A
IrAiANTEL B a =0. 05, 53 T ps( 10,10) =(79,
131) , SEHRZE RN 2 fR.

R2 BMRESMEAIVER

Tab.2 The experimental resultof Wilcoxon

L T{H P1{H 258
TAFSA/SVM 70 P <0.026<0.05 M, #M,
TAFSA /FFT 59 P<0.026<0.05 M, #M,
TAFSA/SNR 48.5  P<0.026<0.05 M,#M,
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B IY(E LR AT LIS 4518 IAFSA-SVM A L1 48
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SINS Z#&5fhit# HoMM-UKF #& B H 3%

THE®, % &', % 9, ALK

(LOBINER Tl "B HUSAR B TR Be I KB 450002; 2. MG /RIE TRERE A sk Be , JRIETT IR /RIE 150001)

T OE AT MR IR AL R L SR B R KL 4R B — A F 4B IR B2 UKF ( high-order mo—
ment matching UKF, HOMM-UKF) #5 SINS % % v9 T AL A L A4k k. 8 UKF X8 33t SLad 42 A
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BIEREAHFMAE T RO AR LEER T EMEHASINS RET SR FQEMEAMESFT R
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HoMM-UKF 3.3+ 54 2 % , 5 BLSE ok 508 S 4 b, o LR 2 %
KEERE: BB FAT £ 545 S 948 K Be; HoMM-UKF 3f3%; Lagrangian 3§

HESES: TP271 XHEIRE: A

0 5|l&

PR B A 7 R S R G — 2K
SRR AR L B A T AR 6 i R B L i) i 28
P 2 el 2 B KW B 1) 5 B AR R A 4, B
X T T 24 B PR BCTE Bayesian f {10 A 1 HHESR
T A Bayes I8 phy TN 5 5 7 A6 DR S IS 5
TEAME %6435 B 15, (L2 HE 2 70738 b bR B A
FRNTARAR 45 T TC 1 3045, I AT T4 AR £
TRELIE I YA B, iy R Kalman A
(EKF) 3" w2240 1 ( CDKF) 4536 1A
To UKF B3P =) 46 5 5k 50 M 2% 4345 G R 1k
BT T R M e/ N T 1R 2 A TR R 315 2
GRS S BRI EKF B39 Taylor 4
R P TR AR 3 B0 S 0 2 A 152
% PR R TR B B PRI A e L (H
ORE 237 U N, DA B0 v R
2217 CDKF % ¥ FI| ] Stirling 47 i 2% i 85 14
EKF 231 Jacobian Fl1 Hessian 45 [ 313, 1265
FiE AT 35 Wy (R B 2 GORAS AR BB i,
A AR g RS 25 UKF S8 R 20 + 1
AR 15 T IS U0 R R A AR G e 3

Wrs HEB: 2016 — 11 -08; f£1T H#3: 2016 - 12 - 18
ESTIE: FHKARRHER SR IIIH (U1204603)

doi: 10. 13705 /j. issn. 1671 —6833.2017.01. 017

SRS BERAUAGA R i K-

UKF 2 & HBR Z Lt s S R 5%
WRESBERIEP TP W SHUE L 5 T
ARG A SHLES N OF AR AR AF 931
BEROR. UKF SRR R AR i M HAUE AR & 2 h
RN R GEA DL R PR S S E I Ge iRt 4
T AR 3 A 1 I RS S B R G4, 4R
RESHCE T E AT

UKF SRR AR AR /2 Gaussian 73417
B2 AR Lk 2R 58 R AL 5 2R A R A A AR Y
O — PR BE Tl S AR BE S5 1, 5 i1 2 e 75 0
B 3 BERA: 558 4 P FHEI (L ARE 3 53 A1 i 25
Gauss M6 , S BUR OAG BT A PR RE AL
22 BT OUAT BB ST AR LR R R
TR RTT v A L 5 UKE Bk gt
BE. L3 — 25 = B 46 UKF ( higher-order mo—
ment matching UKF, HoMM-UKF) % 2% 3 75 R 1%

SR, BITEAL S8 UK SR 20 b 1 4 0 4 A0
TR, I FH e B R DG FC D7 ¥ RS A DL I R GRS 2
B TIIRAF: 5 B L2 AR 731 P 2 i A5
(L , 1% BB TESRAE s AR KA (R, el FLRE RS RS
B E AR S S BRAUAG TH0 B 1. 2835 F ] SINS

EE A TE¥R(1975— ) 55 iR R I KM Tl 2= B ) B2, 11, M AR Lt e Ll Bs i 5k
5% B sk AR5 , E-mail: dinglyit@ 163. com.
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PUTCELE AL T B X HoMM-UKF 553K 0T e 0
HiX K i 58, & i UKF 5 35, CDKF 53k 5
HoMM-UKF 533X bt , A 3CH) HoMM-UKF %5331
SN B m] R 2 DY B 7KK O BRI S 8
N RRCR B

1 SINS #HMAITREE X

1.1 SINS &5
VU TCHIR A IR SR 8 A T e 1) — S Rk DU 4
o, How SO oo — A I Z4E YR 7 25
I £
g=[9,,9"]",

Hep 9= [9,,9,.9,1" Al 9, BIEH
i, P oe s Bt AR rh R e A AR BRI B
7q=1ql|’ =99+ =1

FH DU TGS AR 1) 8 A P 1] 23K R
C(q) =(9 -9 L +299" +29, I x) =

M'(q)N(q). (1)
Hrpr,
-9
M(q) =[1§‘0 A <19><>]; (2
Ng) =| R (3)
Sy o I+ @x)

Horb L2 3 x 3 i fE (9 x ) Rl bt
Wi R IR RO PRA R, 1E S

0o -9 % O
@x)=9, 0 —015
0-¢, &, 0 O

ARG PUICE T FE I, 555K 2) i —
AR HRAT SINS R G PRI J7 e

-1 1
¢I—2q®w—2M(q) W=

2w - q, (4)
O _ T

SINS Z 48 75 U T B0 o3 77 2 v 1 A i 3R

FH AR AR AL bR 28 P = A 1 o3 g MBI R A 3, LR
KH:

{w( ) =o(t) +a(t) +u(t);

. (5)
a(t) =p, (1),

o (1) 27 BE MR A0 2 0 a1 A T AR o)
a( 1) F7i B SR B N (8] A2 A6 i) I RS 4 oy (1) AN
(1) 3 s B SR g 7S R FE MRS A B AL

MR A S BN A OE ) Gauss [ M A, 355 2
po(t) ~(0,07) M, (1) ~(0,07).
FEIRARAG SINS RS LS MU CE i o Ty
i=y@-a) g M@p,.  (6)
1.2 SINS &E7&M TN 7 72
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The HoOMM-UKF Algorithm of SINS’ Attitude Estimation Model

DING Guoqiang', ZHANG Duo', XIONG Ming', ZHOU Weidong

(1. College of Electrical & Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China; 2. Col-
lege of Automation, Harbin Engineering University, Harbin 150001, China)

Abstract: In order to improve the precision requirement about the attitude control of the strap-down inertial
navigation system, the high order moment matching UKF ( Higher-order Moment Matching UKF, HoMM-
UKF) algorithm was proposed, that is to estimate the SINS” attitude parameters of based on its quaternion er—
ror model. In the recursive calculation process, for accurately approximating computational purposes, it uses
high order moment matching method to calculate the average skewness value and peak value of the predicted
sampling points set and their weights of the system state parameters in the view of the probability distribution.

Making use of attitude quaternion method, then onlinear quaternion error model was constructed, in which
model the systemnoise vector depends on system state vector, meanwhile construct its measure equation whose
measurement noise vector depends on quaternion measurement vector by pseudo observation vector method was
constructed, the weighted average of estimated quaternion with Lagrangian operator was calculated, the system
noise variance calculation with the system noise separation algorithm was carried out, and finallyconstruct the
SINS’ attitude estimation HoMM-UKF algorithms simulation on SINS attitude experiment platform was de-
signed. It can be seen that HOMM-UKF algorithm’ s calculation accuracy is higher than others and has better
numerical stability, comparison of the UKF, and CDKF algorithms, and so the HOMM-UKF algorithm’ s feasi—
bility and calculation accuracy is verified.

Key words: strap-down inertial navigation system; attitude estimation; higher order moment matching;

HoMM-UKF algorithm; lagrangian multiplier
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Fig.2 The rendering of license plate positioning
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The Haze Plate Recognition System Based on PSO-RBF Neural Network

MAO Xiaobo, ZHANG Qun, LIANG Jing, LIU Yanhong

(' School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In this paper, a new algorithm of license plate recognition in the hazy weather was designed. First—
ly, defogging operation was introduced for license plate image in the environment of hazy by using improved
dark channel prior. Then after the pretreatment, positioning, segmentation and extraction, coarse grid charac—
teristic matrix is obtained. Finally, radial basis function ( RBF) neural network, which was optimized by par-
ticle swarm algorithm in advance, was used to identify the character. The experiment results showed that the
improved algorithm not only had a good effect on haze removal, but also reduced the duration of defogging,
which effectively improve the license plate recognition speed and accuracy in fog and haze weather.

Key words: license plate recognition; dark channel pixel; particle swarm optimization; radial basis function
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Tab.2 The task completion time and iteration times
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Tab.4 Iteration times of algorithm convergence

1550 PAACO PAACOI ACO MACO
250 35 35 36 36
500 36 36 39 37
750 35 36 37 37

1 000 33 35 38 38
1250 36 36 38 37
1 500 37 38 39 39
1750 35 37 38 38
2 000 36 37 38 37
120
[ IPAACO
100 EEEPAACO!
@ CJACO
= 80+ . MACO
S 60t
ﬁ_::: 40+
20+

250 500 750 100012001 5001 7502 000
L5 4

B1 HEEPuTeE

Fig.1 Execution time of algorithm
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Task Scheduling Method Based on Probability Adaptive Ant Colony
Optimization in Cloud Computing

WANG Junying'*, YAN Fenfen'?, CHEN Peng', DONG Fangmin'?, ZANG Zhaoxiang'

(1. College of Computer and Information, China Three Gorges University, Yichang 443002, China; 2. Hubei Key Laboratory of
Intelligent Vision Based Monitoring for Hydroelectric Engineering, China Three Gorges University, Yichang 443002, China)

Abstract: The basic ant colony algorithm tended to be trapped in local optimum in solving task scheduling
problems of cloud computing. A probability adaptive ant colony optimization was proposed. This algorithm
rankd the tasks in descending order according to their size, defines the task concentration degree, and intro—
duces the probability adaptive adjustment factor to adjust the assignment probability of over-concentrated re—
source noded. The results showed that the proposed algorithm shortened the task completion time, and had
some improvements on convergence speed, compared with the Ant Colony Optimization and Modified Ant Colo—
ny Optimization.

Key words: cloud computing; task scheduling; ant colony optimization; probability adaptive
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X—HRI PRI G %A I J7 i, Hodh 6 FoR
FRAF ML S I, & A7 it Y 2 A 2 B /Y
AR G 1) Bl A S A5 AN 7 1Y) 23 26 8 VO
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AT L ) S0 F1 3 26 4% vexnum KR 24T 6
HAY TR G €, Fn A R Ja i TR &
oyt B, & — A1), B AN AT RE B A A
& p FNER R A ZBTRINEETE G RIS A
FETRGA 2 38 RDP () AR 2.

01) Input: S: data stream

02) max: the maximum of nodes in G

03) Output: G

04) create a network G;

05) for each instance ins in Sdo

06) DBDM( ins) ;

07) if current state is Warningthen

08) save ins in B ;

09) train C, for later use;

10) elseif current state is Driftthen

11) for each arc in G whose tail is p

12) choose the arc with the maximum weight,
it’ s head is node V,;

13) if compare ( B,,V,. instances) then

14) C, =V, - C;

15) clear( B,) ;

16) else

17) create a new node to store B, and C,;

18) ifvexnum > maxthen

19) delete one node in G;

20) insert new node into G;

21) C, replace the current classifier;

22) else

23) clear B,.
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Recurring Concept Detection and Prediction Based on the Graph

BAI Yang', WANG Zhihai', SUN Yange'~

(1. School of Computer and Information Technology, Beijing Jiaotong University, Beijing, 100044, China; 2. College of Computer

and Information Technology, Xinyang Normal University, Xinyang, 464000, China)

Abstract: Concept drift was a challenging problem in stream mining. When the concept drift occured, the ac—

curacy of the original predictive model may decrease significantly. So it was necessary to put forward a feasible

method to detect concept drift. Recurring concept is a special case of concept drift. However, most of existing

algorithms have not taken full account of this case. This research proposed an approach to the recurring con—

cept detection problem. Extensive experiment revealed that the method we proposed could detect not only the

concept drift with relatively low delay and rate of false positive, but also the recurring concepts. Moreover, the

accuracy of the classification would be greatly improved.

Key words: data stream; data mining; concept drift; drift detection; recurring concept
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Optimal Energy Efficiency Power Allocation Alogrithm for Massive MIMO Systems

LU Yanhui, MIAO Panpan, YANG shouyi

( School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to improve the energy efficiency of massive multi-input multi-output( MU-MIMO) downlink
systems, the power among users was not allocated equally. The pseudo-concavity of the energy efficiency func—
tion with respect to the power of the user allocation was derived through the analysis of energy efficiency func—
tion. An optimal power allocation alogrirhm was proposed. Because of the large number of base station antenna
in MIMO, the power consumption of radio frequency chain could not be ignored. Thus a new power assumption
model was put forward, while both the power of the user allocation and circuit power consumption were consid—
ered. Based on this model, the influence of the power of the user allocation on the total power consumption as
well as energy efficiency was analysed. By exploiting the pseudo-concavity of the energy efficiency function
with respect to the power of the user allocation, an optimal energy-efficiency power allocation algorithm was
proposed. Finally, a detailed energy efficiency performance comparison was made between the proposed power
allocation algorithm and the power allocation. The simulation results showed that the proposed algorithm could
effectively improve the energy efficiency of the MIMO systems.

Key words: MIMO; energy efficiency; power assumption; power allocation algorithm
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A Hierarchical Clustering Topology Optimization Algorithm Based on DAFS in WSN

YAN Xinfang, ZHANG Xiaodan, YAN Jingjing, FENG Yan

( School of Information and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: To solve the problem in HCAGG that the nodes far away from the cluster head had less energy, and

were are prone to be blind nodes, a Hierarchical Clustering Topology Optimization based on Discrete Artificial
Fish Swarm ( HCTO-DAFS) was proposed. The HCTO-DAFS introduced a new comprehensive weights and ac—

quired the new cluster heads. The member nodes would have more energy when they were away from the cluster

head. The DAFS could reduce the probability of blind nodes. Simulation experiments demonstrated that this al—

gorithm could efficiently balance the nodes’ energy and prolong the network’ s lifetime.

Key words: WSN; DAFS; hierarchical clustering topology optimization; HCAGG; balance the nodes’ energy
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BlindZone Centroid-Based Scheme in Three Dimensional
Wireless Sensor Network Area

FANG Wei, MEI Xiwei
( School of Internet of things Engineering, Jiangnan University, Jiangsu Wuxi 214122, China)

Abstract: For the problem of coverage optimization in Wireless Sensor Network ( WSN) , a blind—one cen—
troid-based scheme in three dimensional area( BCBS3D) was proposed. In the three-dimensional monitoring
region, BCBS-3D partitioned random sensors by Voronoi diagram. According to the coverage of three dimen—
sional Voronoi polyhedron, blind-zone diagram could be constructed clearly. BCBS-3D also regarded the cen—
troid of blind-zone area as the optimal position, so as to maximize the monitoring area. Simulation results
showed that BCBS3D hadobvious advantages in coverage rate and distance compared with other algorithms that
based on Voronoi diagram.

Key words: wireless sensor networks; three dimension area; coverage optimization; theoretical number of sensors
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Tab.2 Material parameters

SR A/ HE/ ; B
T BN
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Wz 21.0 23 0.2 0.05
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The Effect of Weathered Granites on the Highway Tunnel Lining

SUN Yanjun'?,YANG Junsheng', ZHANG Jian', WANG Shuying'

(1. School of Civil Engineering, Central South University, Changsha 410075, China; 2. Hunan Expressway Construction and De—
velopment Co. , Ltd, Changsha 410001 , China)

Abstract: Weathering action will not only change the mineral composition of rocks, but also cause significant
reduction of rock material strength. As the surrounding rock pressure acting on the lining increases, lining
cracks could be developed gradually, and lining destruction even occurs if the cracks are not disposed in time.

It could bring adverse effect to the tunnel operation safety. In this paper a case history of the highway tunnel
which located in weathered granite was presented. The stability of surrounding rock for the XJD tunnel was rel—
atively good and the linings were constructed according to I[ -class tunnel lining design during the excavation
process. However, the lining cracks appeared after the tunnel had been established. To analyze the reason,

some experiments on the physical and mechanical properties of granites with different weathering degrees had
been done through core sampling drilling. The mineral compositions of granites were studied using fully auto—
matic X—ray diffractometer, and rock material strengths were also tested. The mechanical properties of lining
for the tunnel buried in granites with different weathering degrees were also analyzed by using numerical simu—
lation method. The result comparison between the numerical simulations and experiments showed that the
weathering of granite was the main reason to cause the lining cracks. At last, some corresponding treatment
measures for the problem were proposed, which could be used as a reference for the similar projects.

Key words: mountain tunnel; damage; inversion technique; weathered granite; treatment measures
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The Research Based on the Improved Artificial Fish Swarm Algorithm and
the SVM in the Acoustic Magnetic EAS

DENG Jicai, GENG Yanan

( School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to improve the detection rate of the acoustic magnetic EAS system, and enhance the anti—
interference performance, the paper studied a new label detection algorithm that was the combination of the
improved artificial fish swarm algorithm ( IAFSA) and the support vector machine ( SVM) . An improved
scheme was proposed after analyzing the strengths and weaknesses of the traditional AFSA and SVM. The ex—
perimentalresults showed that the IASFA had the faster rate of convergence and the higher accuracy than AF-
SA, the genetic algorithm and the particle swarm algorithm; The IASFA-SVM had the higher detection rate,
the longer detective distance and the lower rate of false than the traditional magnetic label detection algorithm,
and the IASFA-SVM also could meet the requirements of real-time detection.

Key words: artificial fish swarm algorithm; SVM; label detection; detection rate; real-time detection
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speed under empty condition

oA 6 FIE 7 il AE S TR,
B L B i il £k, 5 1) ) B R AR A )
R G n] AR B e K AT AEEE 42 T 00
N A LB E i i 2R, 5 1) ) R R A R
S 1A AT LASR A A4 d K B A (L, R 1) 15 18R
R, XU T R B 1) AR i B BORB0  IH %
JETE A TO0 T A A o i 2 I R 1T



%48 XSO, 4 B FE 2 A A0 26 @ v PEAF 9T 5 0 B 87
22 1 —-—mzjagm i 5 #£ip
90 | —— MBS BEE
O (i D) HATHF 2 B PRI F %
£ | BB P 3 125 Ve R, Hod, 4T T Ra
g FRRR S0 Bk (8 1 R o A BB, R RE
* i L A 7R P G A AT A
= 2) W2k TR 75 7 476 B 5 a4 1
i T2 M E LT R G 0 58 2 1 9 i
08 10 2 30 40 50 KA HE. (HSE, 45 F S m E R
EPEATE/ () T, A HESE A0 S A2 2B AT MR, 22X
- (o) PR LE AN T Wit
e W AB 3) SCH B 1 3 912V Rl B 808 N £ 1k Bh
O T ki TR A ) T SR A 2 3 5
] —— A BEF BRAFAE R 22 , B LA X T8l At pe S M 2t
%" 0a | s LR Aoy
g 02 | / SE 3wk
! o ! [1] GUTAREVYCH V. A mathematical model study of sus—
00 [— i/-;:‘-d?‘-ﬂ el pended monorail [J]. Transport problems, 2012, 7
HERREAT M/ (kb ) (3): 62 -66.
(b) BART=shnERE

5 BEIRTFRESUMEFESTEEEMGEE
Fig.5 Stability parameters change with vehicle

speed under heavy condition
22 . -~ s - -
0 B

SN | — 1

20 30 40 50 60 70
ek /m

B6 SETRTERAELE

Fig.6 The force of leading guide under empty condition

80 %0 100

M )
2|

BRFIA/N
Quac\ussza;g

30 40 50 60 70
H&kEFE/m
B7 BEXETRTSRAAELE

Fig.7 The force of leading guide under heavy condition

Al il
80 90 100

8

2] BARFER. T #T HAM % URBANFLYER 0 %
G ()], 4k A4 E AR ((H) L2013, 190:
24 -31.

[3] ZBOINSKI K. Dynamical investigation of railway vehi—
cles on a curved track [J]. European journal of me-
chanics—A /solids, 1998, 17(6) : 1001 —1020.

[4] MIYAGAKI K, ADACHI M, SATO Y. Analytical study
on effects of form in transition curve [J]. National geo—
graphic adventure, 2004, 41( S) : 657 —666.

[5] JINY, ISHIDA M, NAMURA A. Experimental simu—
lation and prediction of wear of wheel flange ecomer
[J]. Wear, 2011,271( 12) : 259 —267.

(6] i FJp. Bk AW RGN G Ik 3h 1 LT
5 [D ). BCAR: V6 R A0 K 2 B B2 Y B GE TR A
B ,2015.

(7] FEWKEE, FH W, . —FhB s ) e gt
W R KA 1] ML AL 5),2015(6) < 56 - 59.

(8] FEIBRERHI. PP 5Bk A IR S A KR &
EPENE S UIC—513 [S] . db gt B bRk g e S b
#E,1977

(9] kil %40 3 g 2% Pk BE V28 RS 46 %8 78 MLS: GB/T
5599—1985 [S] . dtat: vl ARifE BTt , 1986.

(T#% 93 M)



20174 7 A
$38% 4

Journal of Zhengzhou University ( Engineering Science)

O K == (T2 M) Jul. 2017

Vol. 38 No. 4

XEHS: 1671 -6833(2017) 04 - 0088 — 06

AW AEN R B £ T 72 R4 A E 8e 1 B AR M BE AL R 8 0%

BA=, HE&, FRAE, BTH

(L. IS BHATACKS 22 A AL TR 3% FH 4710005 2. ] 1 45 52 id s f T 23 A BRR) T g AR JH 4500123
3. ETTABAE PR TR B 4760005 4. KSR K] 5 EREE 7 B , IR K- 450001)

OE: AT PR T B R B R BT — A ALY L3R MR B h R AR T k. AR
A 25 R 3T AR AL A IR BB EIAREATRAIUEE I, B R B 42 6 X 5 R AR A0 AR HF A
o AR BAL A ME S, 3t it FF 5] B A — AL F 6 AR BAL A 3R 2 45 R . it x2S A5 LB
EEEAT R, IR T A R0 TAT Y, BAFRER T AN FORE AT s TR

KR T B EH KRB B AR MRS A RIER

hESFKE: U447; U448.16; TU312 CHERARERD: A

0 5§

LI 23 BEAT ZE LU /N RO 5 0 3 3
AT A S PR B 28U TR 22 =
R R R OE G 2 R AR AN TR R Y
P AR AN 2848 , LS PR 381 B AR AR JF Hoih
TR A T, P R A SR A R i AR
HEA iz B i R P AR B BRI R I 4R
SR BT A A A5 A28 BB AR O (H il T A
VPRI , 2 0 8 R 4 3 4 e 45 L DA 5000 BIR ] 7
G AT HE TR v B AT BN B 1, 3 A
PRREEHIRT AR S A R 25 B
L PR 2R A A R S AN T A M s RS A5 0, 47
J1iBA , MRASE ek A v 254 11422 S PR R n] FEAE AN Wy
WEAEG , AR SR A 0k B i T 73 A AT £ 22 3K B i
P, SEAF RO AR 22, (A R G IR AR
PAEAR A B IR

FURT, 7EAC AT R 3 BE 1 P 7 15 SR AR
B S BRI AR ARG DU 45 SR FIAR I PP b vt
FEVEAS 0 1 SR IR 7 s E)
AR A AR B RE TR0 (L, B BER A S:. 1K
ARESTEAG b ey FAGIN 7 35 D s AN TR B
FEWLPE 2R A5 2 5 O I 4 B 1 BE LA S
R B AR LA BT FUR I RS B 43 S,

W s H #B: 2016 — 09 - 30; €17 H#3: 2016 — 11 - 19
E SR i rg & 30 24T AHE I H (2014k37-2)

doi: 10. 13705/j. issn. 1671 —6833.2017.01. 014

PEE BA —E MR ME. T4 28 (0 k4 R BE A
TR LAY S 8500 AN M fol A5 T A 5 SR 1 7
HAE ST — D BEHLAE R L (T A
B XA R B K0 AR 2 B8 1 VT 2B T 5
RN BENLE RN 53 QT 2 ORI P , (45 PE Al 25 31
5% FEZ R AT SEEAR.

SEHAEC A AL 7 i LA b0 i
HRELRE T VEAl 0 IR 2R 4 bR A BB ML AR B AT
J&, b Monte Carlo FEALBLAU AT ZE A 17 7
AR LR B IR BE £ T I 0 1P 25 h 7k 3k
RE T RESR oA, 1 IS B 2 A — 2 PR UE R (1 7K
HAE TR SR

1 R BE N RIITE

AR BLAT MG BRI R AR BE IR T
AT E:
My =R(fy € a6 a0) Z(1 =€) . (1)
A My R AR AR SEBR YT s Z R 4B
I BB &, R RE I A BB £ R EE T
W 250 £ AN BRI ST 2 5 T A5 5
(7R RE 11— B IO S “SE ETAR .
T SR H 2 TR B 2R B PR 2R S B AL
AR, PRI L 23 IR B 2R Rt R A A AL AR

S

BIEMEE: ARoTh(1978— ) 55 IRTRRE SR N RR M R 2 Rl 22 1k, 2 8 AR S R S AP 45 M 4 A 0 A

FEZEWF5T; E-mail: yxzheng@ zzu. edu. cn.



5 4 1]

HRLE 45 AN AR BE L T IR R ERE J1 OB LAl 89

. o3oh, mi( 1) AR B AR R GT tE IR
Hoe— AR BERLAS 5, DR , A5 50 3 R — PRIk
AR EIE AT G PRI

2 FEAR N BEHRIR R B BE 1 BO KR BE AL ST
k%

P B2 AR B RE 71 53 U6 B 22 B0 U L4252 )
ARERE ST PR 25 3, 28 5 TR A Ak e
AP, SEBR o DA 2 RE ) 43 U 8 3R B VT
X4, UM A A DR R AR, 7 A R 7R 2K
RE 2R B RBOIVEAL IR 2R FEVPAL 1 78 g 5 e 43
T 5 ZR B R I A A R BE AL AR i, A 4l S
B AT RRIE A T AL AEL , SR B 255 3P 5 7
A5 B 53 5 B R B MRS A, 2R B A K
(1) 1938 HA — 8 PR UE 1 7E A% X A7 TR o = 3
SERG )R e
2.1 FE/RABHRHRNIEIR

XFFHINRL S A 9%, FE AR S HE T PEE I
RN £ A R AN B B AR, DAL, A DU A
BT BT G b R R X — T, G
N AR A BL BN L e e br L2k [FIAT, 5 A4
KB IX S5 ARAIAT G b B R e A
WA 3 THEAn A I s R4 5% 56 JiF L4848 X0
TR ) LA RN SR T 5238, 2 B 2 %) S A

BVRECH: T ERES I PG GE R u,  EE K S
e/ INRGT HUAE w, ~TREE T 25 R T A8 uy TR
5B R B w, TRBE LA R s TREE L ORP)E
JEERE B ug AT i wy TR EE L HL PR g IR
BT BT uo FFRTTNXALER o PR TR
R RREE S A NRGT R LU AE wy,.

2.2 #MIEFREY Monte Carlo =31

H T BR300 A I 8 A B A FEAILYE . B
B AG B, PRIk, AR 0 IS4G D 235 SR ) 0 AT
fIER ] Monte Carlo 5 #E4T REHUACAUL. 2875 48 2L
Yk i 285 A S EUb TR K-S (R3304t
THH AT LA R Monte Carlo ¥ {75 E i A F8 45
R ASEAPL 7 A R o IR N M350 A1 A B AL,
W43 TR S5 R ECRI 7R 2 e T I RESR o3 A
2.3 EBEEASTARERBVEMSEITM

AR AT CGILFR) ™ X B2 K 2 AR 1 1A T
BOTRRERE R T R R Z R RE T B AL R
&~ TR TEE T AT 3T V80 2R B £, VAR A5 48T AT D AR A
£, FH TR X 6 23 TR A5 3R 00 PR 3R 2 Bl ALY
PRI , 23 TR B3 2R BB 2 B ML) AGr 48 A 11 53 2%

REOR IR fel A 0 UGB R B BACIR DL o 75 R
PRSPPI " ST T, BB & s
PG 220 I TR AL 548 TR A MDA e
I LA K T B Ak RV A6 o 761 25 52 A ) 2 s T
AR =P o SoF

1) BE A HA RN R U, U,, Us) =
{REREIR A R L Z, R BARE TSR A ¢ IR
B BT IR E,)

2) Wi B VAL X A e R A U B
Up={wsuy,eu,) o u PR X R B 52 0
Bk RE IR R Z IR RN U, =
{ RLAETEIE u BT S T U u, VIR BE
LA FIAI AR wsIRBEE T 5RE R A u,)

TRERES DGR I E MR E R U, = { R4k
VORE u, , FLAE R 5 M RO HUAE w, , 854 R
PG uy IR BE LR R A w,  IRBE LR R AL
s, RAPUREE R we . AR T &8 u,, IREEL A
BHAR ug , A IR AL wy ) -

TREEH AT R R EMHREN Uy = (1
PR 2 ws , TR BE BRIl B s, M1 3R T
FEEIXUAL wo , A1 2 TR BE - V& R L 5 #4057
AT e/ N RS HUAE ) -

3) A EAHERMIENE V. TR RE
Uh&ICR u HA —E RBRIE, X T IPAE 4 N
BN RIEIROIAG E R BTGV, =
(i sva 0, ) R m R AL S5 R S HL
HRAE STk (4,14 - 15 ] 52 man P 3R e LB AR B0
I3 R B B R 5 T S RE DL, X Y
PSS T IV VG, BRISEAL 25 2% ) &
Vi={vi,00,03,04,05)

4) ERFRE U H5IH 4 v, SEalh Lt 8 A
FRAEBIIIEHr nT A 2000 R AR RPN R =

(rij) YlXS’El]
ER‘ ulg OO0 On Te IsOd
R - DR‘ U, D: El‘z E: %21 Ty TZSE )
g ... 0O o.oo.. ...O
H HoOoodo 0
de ‘ u, Il Drn, |:| D/ll T2 Tus |]n x5
(2)

Forp r FORINER § IEH AR v b Xt 7 S R SRR
FEHE Al ] 2R e R AT 35 2.

5) RS RRNAER w, A9 8 R w( w,) - HF
TR0 G 4 b A R B AR 1 (e SRAE T
FRLREL AR A5 R P IR BRI DR 2R (i A PR T



90 LIPS o G N )

2017 4

FOBHAAG R BE4E) |, XF AN [R] 28 8 R & 48 45 R AN
i i - 3 A W B e o L= T = R 0
BRI , 2878 X W 2 5 00(E 20 A8 1Y) S5 0 40 )
KRR SR Jm pR A WAL 1 FT7R w1~ g ~ 1o B
Pl b e ) A . PEHROR ) 3 S0 5 S 5
R U h & 52 K Z 58 bR w, 1 BRSO 53
9, 1 PR

6) i R R AN I AL AL W = (w, ,w,,-+,

w,) ,E_V:lewi =1,w,=0.

(V&) (Vg (g (g (148
14} g 1% Vg V&%

57 N o B )

EMEAYS
B1 RESRH

Fig.1 Membership function

®1 EMEREMELX S

Tab.1 The fuzzy hierarchy of evaluation index

bzt I (V&) 94 V&%) W% ( M) Vo %) V(14
u, [0,0.05] [0. 062 5,0.075] [0.125,0. 175] [0.225,0.612 5] [1.00, + o |
U, [0,0.3 3] [0.395,0. 46 [0. 54,0. 62] [0. 700,0. 725 ] [0.75, + ]
Uy [-,0] [1.875,3.75] [6.25,8.75] [11.25,15.625] [20.0, + = |
u, [0,0.85] [0. 874,0. 895 [0.916,0. 937 [0. 958,0. 979 [1.00, + o |
us [0,0.3] [0.4,0.5] [0.7,0.9] [1.1,1.3] (1.5, + o ]
U [0,0.55] [0. 607,0. 664 ] [0.721,0. 778 [0. 835,0. 892 [0.95, + |
U, [0,0.15] [0.237 5,0.325] [0. 475,0. 625 [0.775,0. 888 ] (1.0, + = ]
Ug [0,5.00] (6. 875,8.75] [11.25,13.75] [16.25,18.125] (20, + o |

Us [-o,-500] [-462.5, —425] [-375, -325] [ =275, -237.5] [-200, + ]
U AL LR KA R KUk e KAk FeE ML

Uy [-,0] [0.007 5,0.015] [0.025,0.035] [0.045,0.075] [0.10, + o ]

ESERTINTANTANTIY &5 st R =73

AR AH DG HILE FIAS [7] PR 38 0 ZE AR AT 2 R 4%
FA 7381 5 W AR B 38 5 5 M R 2R () 7 R X L,
A ZAT TR AL G, 45 A5 TR AL X
KA W B

a) RIZESE U IALESE W, =(0.2,0.2,0. 2,
0.4);

b) K& 4 U, WALELE W, = (0. 08,0. 08,
0.16,0.05,0.20,0.12,0.15,0.05,0. 11 ) ;

o) HE®E U, AL ESE W, =(0.30,0. 35,
0.10,0.25) ;

T) SRR VAL X G A 25 5 TRl S g
i B, i FEUEI AT 43 R 2R T o R A
VEAG S 2% 1) it B:

B=W+*R=(b,,b,,.bs). (3)

8) IHHEBMNZE I EME. 7o JEIFAL 45
K B AFMER, RINIEHER,IHH B K
“VERAE " VE BTN T S5 AP E(H D:

m
Z b? *
= : m
z 2
i bL

D

) (4)

o 0,3 5 B IR b, X R AR S
R 4) AT AR A S TG B B B 5 A B R
RV AE (8 D, F P B T35 5] Z2.&, D)
B £ M.
2.4 EREENSTRERBNBES T

F TR0 P 22 2 WML S i, BRI, 78 L Bl L
S SRR 5 A PP AR (A5 39 (0 AR VP 22 (1
D HIS IS 2 Bt S WML S ik, ELSE 2o 43 BT A
74 TG B 2 UM % 53 A R 247 FR M TE 2543 7.

0 5 AT T 00 2 0 &, TG s S e
WIZE B VRN AT, o T30 A0 5 Tl s 43 A S B L
(1, PR IFG , e P A 1 7 5 2 B 2 , S [ 6
30 55 1 5 o S R T B R T A S
—ANBEHL IR E 254375 , FEH (e 7 AR
TR AR A M P, X TR R R RS,
SRR | R I L 0. 05 ~ 0. 15,

3 HRABENHIRMES |

TE75 8T 1 Be i 22 AR n K BE LT FIPEAG
GRS PE Y SE R L 2% BTG
FHEPRR AR EBE ST R MR S N 7R3 BE 10T



5 4 1]

HRLE 45 AN AR BE L T IR R ERE J1 OB LAl 91

AR a2 (1) A S AR A
(AR ZR BE 71, 15 B AR 2R BE ) MOMER 43 A, dhami ml 1
BHA — 2 RUER PR N A TR BE A K e
JIvFAL A,
4 TREREG—NREELESZ T 25
4.1 HRER

SEAEAR AT 0 A A T e M O, L LR A
¥4 4 £1.20 m e AN A TR BE 4 S T 42, Hor
RLES AR 5 AR B 21K 64. 04 m, 45 1 Ay i 22
ghpe, AR AR T E anE 2 B IREE

SR C25, TR A I 28, £ R ECAT I anE 3
Fif 7 | 262 W SRR T e AR B RE 7 (3 85 Ly
D M, =2 196.57 kN * m. MY TR FERE
HEOL: TR EE O3 )2 3 VR A, B 7 o0 i L5 1l ™
L EPHEAE 10 kQ « em DR & AR M) A R XL
b s & B 22 Ab k) 5 Rk 24 4k, M aE TSR AE
0.5 ~1.3 mm Z[i], H 2448 K B 580 R T Hu(E
IKFN 0.6 Db IREE i ™ i, WS T & ik E]
0.6% ~0.7% , { Bk 1 45 X - 227538 5 6 34 1
1E21 ~23 MPa.

TR EEL 2 cm
C25BEELHIE (6~12cm)
75

=1.5%_

o] Py ol

2 FEGEHERIE

Fig.2 The section of upper structure

R

130
119

832+2420

&=

18

B3 EREMHE
Fig.3 The reinforcement figure of girder
4.2 HEERSH
1) XFIZATH o 35 A DU 48 b E 4T G it FAH B
ARG T I, B 5 4% I A SRASRY , X 5%
REE R AR 2 R ) g 7 5L T Monte Carlo 325 (1 451
LS IFAE AR, 2834 10 000 YR BEHLALLIT 5,
75 21 i A TE 2 5341 4 7K 20 RE g 0 T 3 2R R 25
EIFEME D WG SH(w,6) I3 2 Fron. AR
SEBRAGIN 45 5, AN Ry 3 LA S AR T AT O AR A € ik
M =0.90,8=0.15 {IEASM.
2) FREAE I VAR SE R0, AR R R S
T B2 FRE T3 o3 T 56 550 20 By oF 58 45 2R AW
S SR LS BT RS A BE R fi LA B R T L
ZEH G SEL W (1) 2 10 000 KFEHL
BLADL, IEXS TR A R AT K-S Rk, I izt

FOEOE T P R B RE 1 i Uk AN M, ~
LN(7.764 5,0.274 9) HXF80E 5040, i 4 fr
%a*%%%%ﬁ[%ﬁlrﬁ(") H:

1 Co
Fp(r) =—— —
() /270. 2749J-w r
(Inr —7.764 5)°
- 5
e | 2(0.2749)° ) ()

IO [ PR AE AR I, JCATH T 25 7K BRE ) M, A
PR ANZR 3 PR,
xR2 SWMBERYM D BHFITSH
Tab.2 The subentry coefficient and statistics

parameters of D value

, IEBSE LEAEE
AL =T
SYIT A R (.9 Din
%ﬁgiﬁjj;ﬁgﬁ (0.906 3,0.010 5) (3.937 7,0.024 1)
ﬁ’(ﬁ;;‘;&j}é%% (0.088 0,0.060 3) (3.759 9,0.028 3)
(Eﬁgg??ﬁ (0.871 0,0.018 9) (3.738 0,0.055 0)

MR 2 WA, &0 R E LA e E D
(IEME o YHE T 4 ARSRHIE ™ AT WG 1 3
SERE MR AR B Sy 4 28, B 20038 5% 000
K 45 5 W) Rl 32 A5 # il TR 2k e
F1( 45 85 ML) Ky M, =2 196.57 kN + m, Tfii i



92 LIPS o G N )

2017 4

3 ATE AR T R, Y 95% B PR IIER
BF L, BT K28 1 1 5427 kN » m, 7K 3 I i 2k
29.68%; 4 HL 90% {4 UE AT, PL 55 K 1N
1708.3 kN « m, 7&# K 22.1% ,J& T 4 FH4F
HREAE )T BRI VT IR, 20 B 5 B R AT KA A
[ PRAIE L 22 A M. S50 3R I 48 3 18 1 1 B T A
RO B AR ZR RE 1 PEAL T X AR AR A A TR R R
P 1 AR R BE S A R T AT Y.

=10
8 "

o -1

W

[~

PN E 7 B B sy A B BRI A(r)
® IS

(=]

ﬂ 1000 2000 3000 4000 5000 6000
M, /(kN-m)
4 MIEUEHIESHES 7 E
Fig.4 The approximate lognormal probability
distribution figure of M

&3 FEMRIER M FR%KE
Tab.3 Different reliability M and loss rate

. bR RE RS
PRIEA/ % M, /(KN * m) %
95.0 1542.7 29.68
9.5 1 634.4 25.50
90.0 1708.3 22.10
5 it

EH L LT Monte Carlo 5 FIZE 5 0K
TEA BRI AR T AR EEHa 7R B RE 1 PPl 7 1A R 8
M1 £ B 11047 7R 208 1 DA B 2% 00 b sz ik
VR B AR RE ST AR R B BRI S %

1) 25 8T AN B A I s A, R 4
PR EIGE 5 T rh /NS AR 2 BT SR B A

2) 2 8T KD AE B ) BE AL 0 1 Ao K
BRI , LSR5 AR 2R B8 1 TR A5 SR
For I A e IR A B8 8% 32 73 47 #E 4T Monte Carlo
BEATLASEH0L BVE F 0% At 2 B A7 A T 5040 AS 2 A [ T
BN I LS BR TS bR 9 BEBILIE. SR 25 5 0t 22
W M A TR T AN BR 7E S0 I ) FE L5
M) , o 7R 2R 7 0 TP B 2 R

3) i TGN b A BE LR B E T R BRE

IR IPURT S ZR R BE ALY , T T R4 B A L
SER RSP R B S 2 A AU IR MR RCIE 25 0 A Y
BERLAS 8, 3 X 7R 28 7 B AR 3R 0 A1 19 40 B T 45
BN BT AR R UER AR EBE 1. S 0 5
SR SR A A N AN R EE B S [, 8
B 08 T LRSS Rl SRIE R L AR R 2 hE
TP IE R H R AR 7 SR FREAR .

S Z ik

(1] sk, 4R TR e 4 IF W 7R 28 BB 1 DA ik F o
[(J1. 2%,2013( 1) : 274 -277.

(2] B, e 2 B IH AR I S WP 7 i858 [D . 7Y
U KRR AL B ,2010.

(3] AL AR IR BEA R 1Al 771
[J). 7% T 5 TARES) ,2005,25(5) « 147 - 152.

(4] e N RN [ S8 12 . 2 B AT SR AR R D 4G
PTEE MR JTG/T J21—2011 [S]. Jt3t: ARASE
HiREAE 2011

(5] ZRifgdl. BT ROMIZ IR o3 A 10 % 2 R 1 RROIR S
PR (J]. 2B T/ ,2012,37( 2) : 26 - 28.

[6] MELHEM H C,SENAKA A. Bridge condition rating u—
sing an eigenvector of priority setings [J]. Microcom—
puters in civil engineering,1996,11:421 —432.

7] WXL, BRSO IRE. BUMTEREEIN: Tom FHIRL5H 75
ARBEHLIT )] A BEASERHE,2009,26(9) : 59 - 69.

(81 JEICMR, BRIEF. IREE- A BEALEIRL [J]. [T
REAZER( A SRBLAMR) ,2007,35(5) : 577 - 581.

(9]  TARTL, &g, Ze%, 45, IREE E SRS EdE i o
BrSRE A L AR 224l (A SRR R L2007,
35(7) : 864 - 865.

(10] 205, TRBURIEC: BV M. WA IR MR
Tl A i i, 2004: 101 ~ 108.

[11] TARIGHAT A, MIYAMOTO A. Fuzzy concrete bridge
deck condition rating method for practical bridge man—
agement system [J]. Expert systems with applications,
2009,36( 10) : 12077 - 12085.

[12] KIM Y M, KIM C K,HONG G H. Fuzzy set based
crack diagnosis system for reinforced concrete struc—
tures [J]. Computers and structures, 2007, 85(23) :
1828 - 1844.

(131 330 HE L PRI TBE. 2 B 5K Al TR B - K B
TREE MR BT LI JT) 023—85 [S]. dbnt: AR
S H A, 1985.

(14 ] 2@ AR HEHRIBETTHBE. 2> B TRES5HY ] 52 BE BT
[l — 45 fiE: GB/T50283—1999 [S]. b 5t: it
AL, 1999.



5 4 1] HRLE 45 AN AR BE L T IR R ERE J1 OB LAl 93

Load Bearing Capacity of Existing Highway RC T Beam Bridge Based on
Fuzzy Stochastic Comprehensive Evaluation

ZHAI Kewei', DU Chaowei’, ZHENG Fengxi’ ,ZHENG Yuanxun®

(1. Rural Highway Administration Bureau of Luoyang, Luoyang 471000, China; 2. Highway Administration Department of Trans—
portation of Henan Province, Zhengzhou 450012, China; 3. Highway Administration of Shangqiu, Shangqiu 476000, China; 4.
School of Hydraulics and Environment, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A comprehensive evaluation method of bearing capacity was proposed for highway T beam bridge
based on fuzzy stochastic theory. Factor indexes of load bearing capability were produced by stochastic simula—
tion according to on-site test data. Then the probability distribution of the bearing capacity partial check coeffi—
cients and the load bearing capacity were obtained by fuzzy comprehensive evaluation theory. Finally the load
bearing capacity with certain guarantee rate was figured out. An example of reinforced concrete ( RC) T type
beam bridge was analyzed and the feasibility of the proposed method was demonstrated. The results provided
reference for highway bridge bearing capacity evaluation and repair management.

Key words: beam bridge; load bearing capacity; fuzzy comprehensive evaluation; probability distribution;

guarantee rate

(4% 87 W) *1:,1994.
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Simulation Research and Analysis on the Adaptability of
Suspended Monorail Transport Line

LIU Wenglong, XU Yanhai

(1. School of Transportation and Automotive Engineering, Xi Hua University , Chengdu 610039, China; 2. Sichuan Key Labora—
tory of Automotive Control and Safety , Chengdu 610039, China)

Abstract: Dynamics performance of suspension monorail vehicles was tested in virtual prototyping simulation
platform to analyze the changing law of line adaptability under multiple operating conditions and the relation—
ship between line adaptability and load conditions( empty and heavy) . Test results showed that in linear condi-
tions, the index of stability conformed to the regulations of “Railway vehicles-Specification for evaluation the
dynamic performance and accreditation test” ( GB/T 5599-1985) ; The maximum vibration acceleration con—
formed to the regulations of “the international standard of railway transportation” ( UIC-513) , which was
promulgated by the international union of Railways. These results showed that the standard vehicle had good a—
daptability in linear conditions. In curve conditions, the maximum guiding force did not exceed the maximum
load value and conformed to the safety operation standard, but the composition guiding forces of heavy vehicle
was bigger than the safety operation standard, so the vehicle speed should be slow down.

Key words: suspended monorail; dynamics; comfortableness; stationarity; security
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A Note on Douglas-Rachford Splitting Method for Convex Minimization

KANG Beibei, DONG Yunda, WANG Yali

( School of Mathematics and Statistics, Zhengzhou University, Zhengzhou 450001,

China)

Abstract: In a real infinite-dimensional Hilbert space , Douglas-Rachford splitting method for convex minimiza—

tion was studied. If f and g in the objective function were closed , proper convex, and the f” s gradient was Lips—

chitz continuous, then the method” s weak convergence was analyzed. Our analysis allowed the corresponding

proximal parameters to vary from iteration to iteration and their upper bound relied on Lipschitz constant of f” s

gradient.

Key words: convex minimization; Douglas-Rachford splitting method; proximal parameter; weak convergence



	封面页
	目录页
	基于ANSY SCFX的汽轮机叶片气动性能优化模拟研究
	纵向激励下防波板组合形式对罐箱液体晃动的影响
	基于包埋功能微生物的生物滤塔净化甲苯废气研究
	颗粒直径与轴向分布对吸附热变换器传热传质的影响
	锆氧化物/石墨烯的制备及其对PO<img src=ZZGY201704/image/874e652536c5de14ca856af315dac637.png>的吸附性能
	土壤电参数频变性对接地体有效长度的影响分析
	基于人工鱼群优化SVM的声磁标签信号检测研究
	SINS姿态估计的HoMM-UKF模型算法
	基于PSO-RBF神经网络的雾霾车牌识别算法研究
	基于概率自适应蚁群算法的云任务调度方法
	基于图的概念重现发现与预测
	大规模MIMO系统中功率分配算法的能效研究
	WSN中基于离散人工鱼群的分簇拓扑优化算法
	基于Voronoi盲区的三维无线传感器网络覆盖优化算法
	风化花岗岩地层隧道衬砌裂损分析与处理研究
	悬挂式单轨交通线路适应性研究与分析
	在役钢筋混凝土T形梁桥承载能力的模糊随机评估法
	关于凸极小化的Douglas-Rachford分裂方法的一个注

