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Capacity Reliability of Comprehensive Transportation Networks under Uncertainties

MA Genghua', DU Muqing’, ZHANG Xiaoli’

(1. College of Harbour Coastal and Offshore Engineering, Hohai University, Nanjing 210098, China; 2. College of Civil and

Transportation Engineering, Hohai University, Nanjing 210098, China)

Abstract: The comprehensive transportation network was a complicated transport system, and its capacity was
usually changing irregularly. To deal with this problem, an assignment model for comprehensive transportation
network was built to compute the network capacity of the comprehensive transportation system. The compre—
hensive transportation system with multi-mode was described by the transformed network representation. Using
the Monte-Carlo method, in which the capacity at each individual link was assumed to be changed randomly,

the capacity reliability of the comprehensive transportation network was analyzed with numerical experiments.

In the example, the effectiveness of the proposed model and solution method was demonstrated. Therefore, the
proposed approach provides an efficient tool for evaluating the system reliability of the comprehensive transpor—
tation networks.

Key words: comprehensive transportation networks; network capacity; reliability; uncertainties
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PR AR 5E 2 gt J B W P 0 7 4R 5 BH( PCB/AC-
13) %5 3% 18 2 C U0 W TR 5 R ACH3) A [H]
(G BE . I 75 TR A 2 S DL 2% 2.

£ 1 SKI#HHFHWIBMEsE

Tab.1 Physical properties of the SK-70# asphalt
95 95 b i g0 25
£ ABE(25 °C,100 g,5 s) /0. 1 mm 73
WA gi/C 50. 70
Fi (60 °C) /( Pass) 97. 50
FHBEE( 135 °C) /( Pa*s) 0. 86
FEJE (15 °C) /em 108.2
TFOT JF AR K 1% 0.000 5
B BREF A BE L /% 89.8
& WAk S HEE /C 1.6

B E ACA3 WiREDHHFHE N

4.51% ,PCB/ACA3 [ ALV 5 & R 4.49% ,
7 PP R AR A ARG 10% .
1.3 iXHEHE

PCB etk I 1R & Rk i T 8 il &, R A
JGUS200 #AYjie f% He S ALl A, R i B IR &
BHEAE A R SF 8 @150 mm x h170 mm, 1B 5 K
FEFN IR B2 S 180 °C, Jie %% Fe 55 n AU IR BE A
150 °C K Bl AL i 1 i A7 60 BORE , I U1 %) AL
@100 mm x h150 mm () B A A3 A
1.4 SPTiRI

SR HH SPT X 1 [ A A G2 2 47 3 A i 3
Ko A O T RRW T 5 W R A PR AR )
FLSE L FE4.4.21.1.37.8.54.4 °C 4 MR AI25.10.5.
1.0.5.0. 1 Hz 6 45T PEA TR0 , 3 Bt b A 17 7=
T~ R R AL ) A AR P NG 000 A5 A ] 3tk RN [] A 3
PR TR AR Sh AR A

x2 ACH3IHBRAMBRE
Tab.2 Gradation of AC43 asphalt mixtures

% FL R ~F /mm 16.000 13.200 9.500  4.750  2.360 1.180  0.600  0.300  0.150 0.075
FEEAE %% 100.0 95.0 75.0 45.0 35.0 26. 8 17.5 11. 4 8.3 5.3
Khe LR /% 100 100 85 68 50 38 28 20 15
KT RR /% 100 90 68 38 24 15 10 7 5 4
20%10°F ey i

2 H#R5HR

2.1 PCBXHBRAEMITEENEIN

PCB X i % 1R & kL 2 A5 80 5 (9 52 i DL 1A 1.
HE 1A, 5 ACA3 #H L, PCB/ACH3 7 A A
T B RN () Bl A AT i 2 2 B A B A AR £k
A, BV R 25 IR FE 1 T s 2l AR B . X
B PR R T AT, U T TR AR B R
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TR S R e RN (54.4 °C) , WA
HIRA B o A8 0E # R X % 3] PCB/
ACH3 5 ACH3 7Efm i BN, W 3 R B0 1Y 2
M AR R

PCB/ACH3 5 ACH3 {1y 3 25 #4515 B %5 1o

|  —#—PCB/AC-13
1.6%104

12x10% 21.1°C

48.0x107

EFEHE/MPa

. 378°C
40107

544°C

0.0

]
100

#i# Hz

E1 PCBXf ACA3 Fis#EERE N
Influence of PCB on the dynamic modulus
of AC43

R TN & 2 ANTTRE ST 3/ W N 955 4 AP 8= U
AR AR Al AR (UL R 1) . fE R TR A
(4.4 CHI21.1 °C) , Rl 5 1R G BHE A [A] i 25
AR TR B S A5 e 22 (8 FL AR 40T L o A R il 2
VEALEAT. 248 B TH % 37,8 °C I, PCB X i # 1R
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Tab.3 Shift factor of PCB/AC43 and AC43

ln‘E* ‘=6+

RS el /C BT Inla(D) ]
4.4 2.314
21. 1 0. 000
ACH3
37.8 -2.194
54.4 -3.989
4.4 2.228
21. 1 0. 000
PCB/ACH3
37.8 -2.203
54.4 -4.060
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%4 PCB/ACH3 fn ACA3 W45 R SAE
Tab.4 Reduced frequency of PCB/AC3 and AC43

WE T/°C R fIHy AR e

ACH3 PCB/ACH3
4.4 25.0 5.146E + 03 4.230E +03
4.4 10.0 2.058E +03 1.692E +03
4.4 5.0 1. 029E +03 8. 460E + 02
4.4 1.0 2.058E +02 1. 692E + 02
4.4 .5 1. 029E +02 8. 460E +01
4.4 .1 2.058E +01 1. 692E +01
21.1 25.0 2.500E +01 2.500E +01
21.1 10.0 1. 000E +01 1. 000E +01
21.1 5.0 5.000E +00 5. 000E + 00
21.1 1.0 1. 000E + 00 1. 000E + 00
21.1 0.5 5.000E -01 5.000E -01
21.1 .1 1. 000E -01 1. 000E -01
37.8 25.0 1. 600E -01 1. 568E -01
37.8 10.0 6.401E -02 6.272E - 02
37.8 5.0 3.201E -02 3.136E -02
37.8 1.0 6.401E -03 6.272E -03
37.8 .5 3.201E -03 3.136E -03
37.8 .1 6.401E - 04 6.272E - 04
54.4 25.0 2.565E -03 2.175E -03
54.4 10.0 1. 026E -03 8.701E - 04
54.4 5.0 5.130E - 04 4.351E -04
54.4 1.0 1. 026E - 04 8.701E - 05
54. 4 0.5 5.130E - 05 4.351E -05
54.4 0.1 1. 026E - 05 8.701E - 06

x5 DEEETHENENRARY
Tab.5 The fitting parameters of dynamic modulus

master curve

RAkHE 5 a B y R

AC43  2.071 60 4.322 05 -1.109 36 -0.532 70 0.994 70
PCB/ACH3 2. 180 26 4.374 54 -1.156 43 -0.620 96 0.998 65
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Viscoelastic Characteristic of Asphalt Mixture Modified with Pyrolysis Carbon
Black from Waste Tires

FENG Zhengang', SUN Anshi', ZHANG Dongyang’, LI Xinjun', LI Peilong'

(1. School of Highway, Chang’ An University, Xi’ An 710064, China; 2. Guangdong Province Communications Planning & De-
sign Institute Co. , Ltd, Guangzhou 510507, China)

Abstract: In this paper, the dynamic modulus of pyrolysis carbon black ( PCB) modified asphalt mixture was
tested by the simple performance tester ( SPT) . The influence of different temperature and load frequency on
dynamic modulus and phase angle of the asphalt mixture was investigated. The dynamic modulus and phase
angle master curves were fitted by numerical method to analyze the viscoelastic characteristic of PCB modified
asphalt mixture. Experimental results showed that the dynamic modulus and phase angle of PCB modified as—
phalt mixture were dependent on the change of temperature and load frequency. At lower temperature and
higher frequency, the dynamic modulus of asphalt mixture increased but phase angle decreased greatly with the
addition of PCB, indicating that the elastic behavior of PCB modified asphalt mixture was enhanced while the
viscous behavior was weakened. At higher temperature and lower frequency, the PCB showed little influence
on the viscoelastic characteristic of asphalt mixture.

Key words: pyrolysis carbon black from waste tires; asphalt mixture; viscoelastic characteristic; dynamic mod—

ulus; phase angle
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T OB, Eomt, FHER, RERE
(LA AR SRS e T KM 4500015 2. SRR % FF0KA% B . R H5H 450000)

T B OARNDNERFRLRBELENAFRE  RBETRELBEREAKTL, ELTA TR T4
HRELEBEEREARRTHE T RN LEAEBRERET TR, 0T 52 L T RE
LREREARR TG . ST ARMAHARABRMARBEL LT ER LM ERE B KL
B ARR T ARSI RBELENR T EREGALRB RO Yo FRERENA, £
BT B M E G RER T RBLBERAKRR TSN ARRFHERYG 504848654,
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Tab.1 Mesoscopic parameters in numerical test

2 l BB bR B
. . o NS e * 1
Wit AR /mm®  BRmm GKIKIE wMERIE S BidiaREE S HUhioRE/ ,ﬁ ARG g
PRt EHE/%
GPa MPa MPa
Zs s 100 x 100 x 100 5~25 0.58 20 3.03 1.05 60 30
W AR Fk 112 100 x 100 x 100 5~40 0. 46 22 3.5 1.75 60 30
¥ Ak 212 150 x 150 x 150 5 ~40 0.46 22 3.5 1.75 60 30
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Tab.2 Comparison of numerical simulation results and experimental results of concrete strength under uniaxial loading
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Tab.3 The change trend of nominal elastic modulus

under uniaxial loading
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Fig.2 The variation trend of the nominal elastic

modulus with the increase of the dimension
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Fig.3 Schematic diagram of typical meso structure

of concrete calculation samples(200 mm x200 mm x200 mm)
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Fig.4 Random error analysis of samples under uniaxial

tensile loading

=l i N
. o2 <FEAS
_ A3 .
g10r . ' 4
s | ’
)
B ol
&
=
0.6F
40 @ @ 1@
AR /mm
() S0 58 F5E 4 R B R RS B 2 b
0.5
04t

a0 66 éo 160
THEREAR R /mm
(b) B FEBR B 2F 5 R EE WA R B3R AL
ES5 HMZFETHEATHEABILIRESSH

Fig.5 Random error analysis of samples under uniaxial

compressive loading
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Fig. 6 Calculation results of concrete strength under

uniaxial loading
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Tab.4 The summary table of concrete representative body’ s size
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Research on Bond Behavior of Concrete Filled Steel Tube under High Stress

ZHENG Liang, ZHANG Dapeng, GUO Hong, YAN Shumao, WANG Long, WU Yanlong

( Department of Civil Engineering, North University of China, Taiyuan 030051, China)

Abstract: Many studies of concrete-filled steel tubular ( CFST) column push-out test, failed to consider the
impact of core concrete expansion on the bond performance between the steel pipe and core concrete. This
study aimed to examine the influence of core concrete expansion on the bond performance between steel pipe
and core concrete, with pipe wall thickness and height.core concrete stress level, aspect ratio and coefficient
of sliding friction between steel pipe and concrete core as change parameters. It designed a total of three
groups of 10 concrete filled steel tube column specimens to carry on push-out test. Test results showed Load-
displacement curve was basically the same trend under this two stress state, but it had a higher carrying capac—
ity under high stress conditions. Under high stress conditions, when the load was small, the amount of the in—
troduction and the amount of compression were basically the same, but with the increase of load, the increase
of amount of compression is faster than the rate of the increase of the amount of introduction. Core concrete ex—
pansion had a greater impact on the bond performance between steel pipe and core concrete. By buttering steel
pipe inner surface to reduce the friction coefficient between the steel tube and core concrete, it had a clear im—
pact on the relative displacement between the steel and concrete. .

Key words: concrete filled steel tube; push-out; relative displacement; longitudinal strain; adhesive force
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Effect of EGR on the Performance in Dimethyl Ether Fueled HCCI Engine

HUANG JinyaoI , YAN Shilun', CHEN Zhaoyang]’ 2

(1. School of Automobile, Chang’ an University, Xi’ an 710064, China; 2. School of Energy and Power Engineering, Xi’ an
Jiaotong University, Xi’ an 710049, China)

Abstract: Combustion performance of DME fueled homogeneous charge compression ignition( HCCI) engine
under different exhaust gas recirculation ( EGR) rate and different coefficient of excess air ( A) was studied
numerically by using the software CHEMKIN. Influences of EGR and \ on the combustion performance of
DME HCCI engine were analyzed. The result showed that at a specific A, the pressure, temperature and the
heat release rate decreased with the increase of EGR rate and the high temperature reaction was delayed. With
a specific EGR rate, the pressure, temperature and the heat released rate in cylinder decreased with the in—
crease of A. And the low temperature reaction advanced while the high temperature reaction delayed. It could
be recognized that the ignition time of HCCI engine could be controlled by changing the EGR rate or A.

Key words: dimethyl ether; EGR; HCCI; combustion performance; numerical simulation
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Quantitative Study on the Representative Volume Element Size

of Concrete Strength under Uniaxial Loading

WANG Juan', WANG Huijuan®, XU Yaoqun', WU Xiaopeng'

(1. School of Water Conservancy and Environment Zhengzhou University, Zhengzhou 450001, China; 2. Xinlian College of
Henan Normal University, Zhengzhou 45000, China)

Abstract: Based on meso-numerical simulation technology, a new method was developed for the determination
of the RVE ( representative volume element) size of concrete. The uniaxial tensile and compressive strength of
concrete specimens with various RVE size were calculated by means of the interfacial spring element model.

Then the RVE size was determined quantitatively by analyzing the discreteness of concrete strength and the in—
crease trend of concrete strength. Results showed that the RVE size for concrete uniaxial tensile and compres—
sive strength were 5 times and 6. 5 times of maximum aggregate diameter of concrete respectively, which were
close to the RVE sizes for concrete micro-structure. This study could enrich the numerical methods for strength
analysis of concrete and lay a foundation for multiscale analysis of concrete.

Key words: concrete; representative volume element; strength; meso-scale; quantitative study
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Tab.1 Distance of crossroads and signal timing in arterial

1, 1, 1, 1, 1,
d,/m 372 324 361 487 —
r 0.722  0.433  0.444  0.267 0.267
r 0.722  0.433  0.444 0.267 0.267
I, 0. 256 — — 0.267 0.267
I, 0. 256 — — — —
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Tab.2 Parameters related to the speed in model

ee) ! h.(h) !

(mes™") (mPes?)

10 14 210 -210

£/ g(g) !

(mes™") (m’es™?)

3.2 #BRHW

RAFEERINZE 3 K 4 Fron. JCie 1858
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%3 & MULTIBAND #EEIKfBE RSt (k =0.99)
Tab. 3 Solution results for models of MULTIBAND

(k =0.99)
FA P A R
k = 0.99 - — it
A AH AL R R AR S B
H 5 F %K 0. 301 0. 348 0.354
WAL o, 0.223 0.213 0. 206

3.3 EEfFHE

FERL ) {5 H i VISSIM B 52 B, JF 18 s BL
RN A S5 OB A AN fe bs b 5 OR %
JEAR S IH s 77 % 22 18 8 i) MULTIBAND AR 46 771
PEAT HEBE, DT AT A A0 A5 80 ) ol S8R . e
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Tab.4 Solution results for models of MULTIBAND

(k=0.75)
H AR PR A Y
k = 0.75 - — i :
LY A A T AL 5
ERTEE 0.354 0.411 0. 429
WIRANMEZE o, 0.223 0.216 0. 200

00 A AR L A I R 4 o BE T P BCE T P Rl
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Fig.5 Simulation results for models of MULTIBAND
in two-way (k =0.99)
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Fig.6 Simulation results for models of MULTIBAND
in two-way (k =0.75)
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Fig.7 Simulation results for models of MULTIBAND
in up direction ( k =0. 75)
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An Advanced Multiband Model Based on Saturation Traffic

Volume of Left Turning of Crossing Road

CHANG Yulin'?, ZHENG Xianyu',ZHANG Peng'

(1. School of Automotive and Traffic Engineering, Jiangsu University, Jiangsu Zhenjiang 212013, China; 2. Jiangsu Key Labora—
tory of Urban ITS, Southeast University, Jiangsu Nanjing 211189, China )

Abstract: To decrease the negative influence from the saturation volume of left turning on the arterial volume
of crossing road, this advanced model added part of the left turning phase for crossing road into straight phase
for arterial after calculating the bandwidth of the green-wave for downstream section of the crossroad; the se—
quence of the two phases related also should be mentioned when solving the model. In order to check the relia—
bility of the model, balanced and unbalanced traffic were imported into the simulation network respectively .
The result of the solution and the simulation indicated that compared with the Multiband model, both the ad-
vanced model could obtain a wider bandwidth, as well as a shorter travel delay and a smaller possibility of pul-
ling up the car. The advanced model had a better performance especially if the left turning phase for crossing
road was appeared behind the straight phase for arterial.

Key words: urban traffic; arterial coordination control; multiband model; tuning traffic; the sequence of the

phase; travel delay
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Fig.1 Cross section, longitudinal section and bar arrangement drawing of test plate

F1 HMEBREEHETREHEMEER
Tab.1 Carbonation corrosion design and loading

of test component
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Fig.2 Fatigue loading diagram
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Tab.2 Fatigue test scheme
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BW 200 50 5
BQ 200 50 5
BZ 200 50 5
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Tab.3 Compressive strength of carbonation erosion

standard specimen

. WAL BLRIESN BRI
IRTT me s/ 5 mm A/ 10 mm 98
mm
MPa MPa J& /MPa
53.5 59.4 63.9
100 x 100 x 100 C50 55.5 (54.4) 61.5 (61.0) 69.8 (69.0)
54.2 62.0 68.3

TE: 455 B R 1 88 3 S 1.
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Tab.4 Elasticity modulus of carbonation erosion

standard specimen

R WACHT BRI N WL
PRI e s s g 10 w8
MPa MPa J& /MPa
42.5 51.1 55.2
100 x 100 x 100 €50 46.0 (43.9) 49.2 (49.5) 57.3 (55.5)
43.1 48.3 53.9
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Tab.5 Crack development of test beam
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Fig.3 Static load test final failure mode of test plate
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Fig.4 Concrete strain along the cross section
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Fig.5 Load-deformation curves of static load test

2.3 EFRBOHW
2.3.1  BACE AR IX I MO 5 BT

A Tr) 2 2 e A JE o 6 Al 23 1 52 B 57 i 4
R 325 75 R R4 B A B S — A SR B HAR4ETT R
A SARL , Fi R 0 28 B 1 O a6 A S e Ak 1 B
DI 5Lk ZLEY R UNIE 6 s, £ 6 N AR i i=
oh 36 A e K SR i RS 7 N R B K AR
M 6 FTLAE Y BRACE il 5, B I8 57 0 48 R
B s B B A, HARGETT R R B R
T HER F 4R P i 8 M 55 75 i T W] A2 L
IR 32 B o R e A S ol ) 3 AL % 5 A i AT
5 T3 UK. B AR ok R R ™ T, 4R HY B LA
5 OB D s REE I IS, A R 57 IBCR L G
B AR JE5 ol R 8 O, 284 5% 9 R K. B TR AL AR
AR | 244 I H B 31 5 IR BT 3 19 982 57 U RO
3B, A 28 5 e A R e ) i DA SR B B B
PRRT T3 140 J5 YO 57 , 3% B 5 2 I ol 1) 4 6 Al
ML BB T N B 130 J7 YO 55, T 48
ok R AT o 1 a6 AR, DA 2R A Y B B AR AL
UM T3 TR 55 . £ L, Bl A B AR TR EE B TR
TR 336 A T 18 A 2L 5 B I 8] 3 2 1 2L4E
JRHR B XY BT R A% B A Al Ak B A, T
L2 R A Al i A
2.3.2 BALRBGRISRF A B R 5 RE TS AT

(1) R o3 17 Jgikseti 1/2 L5 174 L
Ab-A37 AR B 55 10 R B AL A 7 B, 1

(a) BWRIEEH
6 EHIHBERET R

Fig.6 Development of crack under fatigue test
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Tab.6 Crack development of plate under fatigue

test mm
5 120 140 160 250 300
1K
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Fig.7 Development of static strain under fatigue test
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Fig.8 Development of static deflection under fatigue test
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Fatigue Characteristics of Prestressed Hollow Slab under Carbonation Corrosion
DU Chaowei', ZHENG Yuanxun®, CAI Yingchun2 , GAN Chao®, HAN Yuxiao®

(1. Highway Administration Bureau of Henan Provincial Communications and Transportation Department, Zhengzhou 450000,
China; 2. School of Water Conservancy and Environment, Zhengzhou University, Zhengzhou 450001, China; 3. Henan Province
Water Conservancy Survey and Design Research Co., Ltd. Zhengzhou 450016, China; 4. Transmission and Distribution Engi—
neering Company of Hubei Province, Wuhan 430061, China)

Abstract: This aimed to examine study the fatigue properties of prestressed hollow slab beams under the action
of carbonization, with the structural parameters of 20 m span prestressed concrete hollow slab beams which are
commonly used in practical bridges engineering. The prestressed concrete hollow slab beam model ( ratio of si—
militude is 0. 1) was designed and manufactured based on the similarity principle. The carbonation erosion dura—
bility test ( two kind of erosion degree: light and heavy) was carried firstly, then the static load failure test and
the structural fatigue test were performed to study the effect of carbonation corrosion on dynamic and static pa—
rameters and fatigue life, and the influence of fatigue loading on dynamic and static strain, deflection and funda-
mental frequency of the test members. Based the test results, the relationship between the degree of carbonation
erosion and the structural fatigue properties were established. The results showed that with the increase of the
degree of carbonization corrosion, the fatigue life of the test plate would be gradually reduced and the fatigue
brittleness destroy world appear, especially for heavy carbonation test plate, the fatigue life would be drastically
reduced. And with the increase of fatigue loading times, the dynamic and static parameters of the structure
would gradually decrease.

Key words: bridge engineering; structure fatigue properties; structure durability; carbonation corrosion; pre—

stressed hollow slab
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Study on Effects of Underlying Goaf on the Subgrade Stability
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(1. China Construction Seventh Engineering Division. Corp. Ltd, Zhengzhou 450004, China; 2. College of Water Conservancy
and Environment, Zhengzhou University, Zhengzhou 450001, China; 3. Zhejiang Dongzhou Construction and consultant Corp.
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Abstract: To explore the road construction technology across the mined-out area, the relative position between
goaf and road and the active state of the mined-out area were considered to analyze the deformation law of sub—
grade. The improved creep constitutive model was adopted to simulate settlement and horizontal displacement
of road. The critical safety range for road construction was determined in the mined-out area. The prediction
model of subgrade settlement was proposed and compared with the actual engineering monitoring data. The re—
sult showed that the model calculation results were in good agreement with the actual data, and the prediction
model could be applied to the design and construction of the road above the mined-out area.

Key words: mined-out area; subgrade stability; creep constitutive model; settlement; prediction model
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Improving the Disturbance State Constitutive Model
by Considering Plastic Volumetric Strain

CUI Yunliang', XIANG Pengfei'”, WANG Xinquan', ZHANG Shimin'

(1. Department of Civil Engineering, Zhejiang University City College, Hangzhou 310015, China; 2. School of Civil Engineering
and Architecture, Anhui University of Science and Technology, Huainan 232000, China)

Abstract: The disturbed state constitutive ( DSC) model, proposed by Desai only considered the affect of
plastic deviatoric strain on disturbance state, without considering the plastic volumetric strain. The disturbance
function of the disturbed state constitutive ( DSC) model was improved by introducing a coupling-form disturb-
ance variable of plastic deviatoric stain trace and plastic volumetric strain trace on the basis of the original dis—
turbance function. Triaxial consolidated undrained ( CU) test, triaxial consolidated drained ( CD) test and
one dimensional compression test were performed on the wenzhou natural structured soft clay. The DSC consti—
tutive model with the improved disturbance function was validated by the test data. The validation results
showed that the unimproved model predictsed a slightly higher strength of both undrained and drained test of
the natural structured soft clay, and the prediction of the improved model was more accurate.

Key words: disturbance state; plastic volumetric strain; plastic deviatoric stain; constitutive model; disturbance

function
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Tab.1 The benchmark functions
. . " . W R 4L LRz TR G B7. WE R 4
§<' ‘l:“‘ z /\\ - = [=Ryan
A WA BAEE  RUME AR
5 DR [-100,100] 0 0
i=1

f > Y o) [ -100,100] 0 0

f PN | SR [-10, 10] 0 0

fi z ( x,z - 10cos(2mx;) + 10 [-5.12, 5.12] 0 0

i=1
Js [ ) 1 < [ -32,32] 0 0
- 20 1 2| = - o
exp( -0.2 7;901 CXP( . ;cns ZqTxL)
20ew/n{ 10sin’ ( wy,) +
J; mfn{ ) [ -50.50] 0 0
(=07 [ 10sin’ () 1+ (y, - D7)

e 100 [(x, = 100)° + ( /(x +x2) =1)7] + 23 [-10,10] 0 (1,0,0)
Js (exp(x])—x2)4+100(x2—x3)5+(tan(x3—x4))4+xi< [-1,1] 0 (0,1,1,1)

R2 BUHUBEZENRIHENILEER(FEFHE(FE))

Tab.2 The comparison results between different algorithm on benchmark functions ( Mean values ( Standard deviation) )

. _ /i £ /i L
oo %% = 10 30 10 30 10 30 10 30
FEs =20 000 60 000 20 000 60 000 20 000 60 000 20 000 60 000
pso 1.17E20  1.58E-3 6. 70E-5 347.160 0 1.23EA1 0.004 1 5.6470  45.043 0
(6.30E20) (4.17E-3) (1.80E4) (228.770 0) (2.58E-1) (0.0284)  (2.6792) (10.249 0)
- 9.97E41 3.50E21 2.81E4  206.1500  2.57E43 3. 15E41 3.2100  26.530 2
(4.20E40) (8.60E21) (8.30E4)  (97.9300) (1.76E-2) (1.55E40) (1.6981) (8.997 0)
uRpso | MHETZ 570869 0.003 0 1.5998  8.54E37 2.57E36  4.603 1 18.942 0
(3.20E71) (2.30E68) (0.004 3) (1.167 0) (6.00E36) (1.70E35) (3.2184) (5.659 0)
nwpso | S TTEAS 2.04E9 0.002 6 97.1270  2.89E4 5.287 9 5.7106  45.5300
2.20E-44) (2.70E9)  (0.0042)  (47.8800) (8.51E4) (18.4220)  (3.0493) (10.8530)
CPSO 1.17E59  3.30E-45 2.50E-8 41.5800  1.36E-33 9.84E27  2.3940  23.4400
7.20E59) (1.30E44) (6.60E-8)  (68.4500) (3.00E33) (2.75E26) (1.0716) (5.4250)
—_— 3.20E424 2.20E461 1.71ES5 1.0992  2.88E46 1.09E54  1.976 7 2.340 0
(2.00E-23) (9.60E161) (9.30E45) (0.9370) (1.73E95) (2.17E54) (1.6629) (1.450 6)
ok _ fs fs 5 fs
%% = 10 30 10 30 3 4
&% FEs =20 000 60 000 20 000 60 000 10 000 10 000
pso 5.87E41 0. 046 2 3.59E23 0.145 6 5.07E31 5.53E42
(2.22E0) (0.226 4) (9.40E23) (0.509 7) (6.20E31) (8.40E-2)
0PSO 3.30E45 3.25E41 4.71E32 0.984 0 8. 16E-103 1.83E9
(1.36E-S) (1.70E-0) (3.30E47) (6.443 2) (7.90E-03) (2.35E9)
MRPSO 0.201 0 1.59E14 0.074 6 0.064 3 4.24E148 4.89E-8
0. 506 0) (3.80E-S) (0.159 3) (0.126 0) (1. 10E-47) (4.81E-8)
3.18E8 3.36E5 2.82E-8 0.020 7 2. 19E24 1. 64E12
HWPSO (4.31E-8) (1.07E4) (8.90E-8) (0. 046 4) (9. 13E24) (2.92E2)
0.023 1 0.030 0 0. 006 2 0.056 0 1. 72E401 8.89E1
CePso (0.162 0) (0.2102) (0.043 5) (0. 104 0) (4.20E-01) (1.20E-0)
SO 1.17E45 2.50E45 4.71E-32 1.57E32 1. 52E50 1.23E48
(1.75E45) (6.90E16) (3.30E47) (1. 10E-47) (5.50E-150) (1.90ES)
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Tab.3 Comparison among Kapur, PSO, and EPSO on the tested images

SRR g L L L L LA
T R R (E 73 %1 1 {H TR bR AR a3 R E
Lena 12.119 9 103, 167 18. 050 2 91, 131, 173, 234
Pepper 12.423 6 84, 150 18.212 4 58, 91, 131, 171
Hunter 13.058 7 93, 234 19.672 2 65, 118, 180, 234
24077 12. 608 6 108, 176 18.901 8 61, 113, 163, 213
CPU time of Kapur 3.074 7 890. 193
CPU time of PSO 2.732 3.984
CPU time of EPSO 2.528 3.942
x4 ETHMEZN Kapur R FEBLLRER
Tab.4 The comparison results between EAs based Kapur
o3l vl TN bR BME (AR HETT 2)
& 14 EPSOXK ABCXK ACOXK GALK PSOXK CQPSOXK QPSOXK
) 12.119 9 12.119 9 12.119 8 12.118 4 12.119 9 12.119 9 12.119 9
(1.78E45) (1.78E4S5) (3.24E4) (0.0018) (1.78E45) (1.78E45) (1.78E-S)
LENNA A 18.019 7 17.973 1 17.788 1 17.924 4 17.948 7 17.812 6 17.853 7
(0.074 4) (0.046 8) (0.168 5) (0.088 0) (0.150 0) (0.156 2) (0.107 7)
p 25.418 6 25.402 9 24.928 1 24.854 4 25.3412 25.2810 25.381 0
(0.031 8) (0.030 7) (0.2238) (0.160 9) (0.087 8) (0.1473) (0.104 5)
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(8.88E45) (8.88Ed5) (5.97E4) (7.14E4) (8.88E45) (8.88Ed5) (8.88EAS5)
PEPPL s 18.209 5 18.209 4 18.179 2 18.168 9 18.206 0 18.203 8 18.205 8
(0.002 4) (0.003 2) (0.023 6) (0.023 3) (0.010 3) (0.014 4) (0.009 4)
p 25.696 6 25.694 7 25.526 3 25.400 6 25.641 6 25.652 3 25.643 7
(0.032 6) (0.007 5) (0.110 3) (0.0937) (0.059 1) (0.074 2) (0.087 4)
) 13.058 7 13.058 7 13.040 8 13.055 4 13.058 7 13.058 7 13.058 7
(7.11E45) (7.11E45) (0.033 1) (0.003 3) (7.11E45) (7.11E45) (7.11E45)
19. 665 2 19. 650 7 19.502 4 19.482 0 19.657 9 19.649 1 19.651 3
HUNTER 4
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p 27.663 3 27.654 9 27.319 6 27.253 6 27.588 3 27.604 7 27.594 3
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Multidevel Image Segmentation Based on an Improved

Particle Swarm Optimization with an Equilibrium Strategy
XIA Xingyu', GAO Hao', WANG Chuangye’

(1. College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210046, China; 2. State Grid Guzhen
Electric Power Company, Bengbu, 230000, China)

Abstract: The computation time of some multidevel threshold segmentation techniques needs were too long to
bear, and it grew exponentially with the number of thresholds increased. This paper proposed a particle swarm
optimization with an equilibrium strategy for shorting its computation time. First, during iterations, a balance
operator for individuals to have more chances to search in the global area was introduced. Furthermore, for en—
hancing the local search ability of our proposed algorithm, a disturbance operator was also been introduced in
this paper which enabled the individual had more opportunities to make a precise search. The improved algo—
rithm enables particles had more chances to jump out of a local area for enhancing their global search ability.

Meanwhile, a valuable point to guide the search direction of the particles was introduced. Then it accelerated
the convergence rate of the improved algorithm. Kapur method was used in this paper to test the performance
of the proposed method. Experimental results showed that our proposed algorithm showed more power and fast
search ability when compared with the other population-based algorithms.

Key words: multidevel threshold; particle swarm optimization; search ability; kapur method
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Quantification Calculation and Modeling Simulation of Distribution Network

Losses Considering Harmonic Factor

WEI Chaofeng'?, LI Qionglin®, JIANG Jiandong', TANG Yuzheng’, WANG Chun'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. State Grid Henan Electric Power Re-
search Institute, Zhengzhou 450052, China)

Abstract: Accurate line loss calculation was the basis of realizing economic operation of power grid. The har—
monic pollution in distribution network was becoming increasingly serious. Because of harmonic factors, the
distribution network operation state and equipment parameters have changed greatly, and the additional losses
caused should not be neglected. Based on the analysis of the traditional calculation method of line loss, this
paper systematically analyzed the mechanism of harmonic effect on distribution transformer and power line. By
introducing the transmission line AC resistance coefficient and transformer harmonic loss factors, a losscalcula—
tion model considering harmonic was put forward. Then, combined with the typical distribution transformer and
transmission line, the harmonic loss was calculated quantitatively. Finally, the validity and accuracy of the
model were verified by modeling and simulation.

Key words: harmonic; line loss; AC resistance coefficient; harmonic loss factor; modeling and simulation
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Tab.1 Structural parameters of magnetic ring for

radial PMB
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Fig.6 The analytical model of magnetic field for motor
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Fig. 10 The magnetic field of rotor permanent magnet
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Optimization and Character Analysis for Bearingless Motor Based on Lorentz Force

WU Huachun, YANG Shiping

(' School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Conventional bearingless motor integrated the rotation and radial suspension function with advanta—

ges such as contactree, frictionHree, and lubricationHree, but the torque and radial suspension force were

inter—constraint. Thus, the thickness of permanent magnet must be taken into consideration. A novel bearing—

less motor was designed based on lorentz force. It could generate torque and axial suspension force at the same

time, and the radial suspension of rotor depended on radial permanent magnet bearings ( PMB) . The mathe—

matical model of lorentz force at axial direction was deduced by using Ohm’s law of magnetic circuit. The in-

fluence of the air gap length, thickness of permanent magnet and current on axial lorentz force was analyzed by

using finite element method. The results showed that if the thickness of permanent magnet was increased, the

axial bearing capacity would be larger, meanwhile, the optimal thickness of permanent magnet was 3 mm.

Key words: bearingless motor; radial permanent magnetic bearing; current; axial lorentz force; FEA
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Tab.1 Inlet parameter
V() i a; w;; d;
1 A 1,2,3,6,7,8,9 @ A, 0,,0,50,,0,5a,, 35,45,175,20,155,5,10  1,1/2,1/5,1/6,1/6,1/6,1/6
2 fl2) 1,2,3,6,7,8,9 Ay Uy (g Qg Uy g g 35,45,175,20,155,5,10  1,1/2,1/5,1/6,1/6,1/6,1/6
3 A3) 1,2,3,6,7,8,9 ) Qg iy Qg Ay g A 35,45,175,20,155,5,10  1,1/2,1/5,1/6,1/6,1/6,1/6
4 A4 1,2,3,6,7,8,9 Ay Ay Uy Qg gy g g 45,55,215,25,210,5,10 0,1,1/4,1/5,1/5,1/5,1/5
5 f5) 1,2,3,6,7,8,9 sy gy Qg3 A Usy Ay gy 10,55,255,30,235,5,10 1,0,1/3,1/4,1/4,1/4,1/4
6  f16) 1,2,3,6,7,8,9 A1 Ay Ay Qg Ay gy U 10,10,285,30,235,5,15  1/2,1,1/2,1/3,1/3,1/3,1/3
7 A7) 1,2,3,6,7,8,9 Ay Ay Uy Qg gy g g 10,10,110,10,90,1,5 1/2,1,1/2,1/3,1/3,1/3,1/3
8 A8 1,2,3,6,7,8,9 gy gy Qg Ay gy Ay gy 10,10,90,10,75,1,5 1/4,1/3,1/4,1/5,1/5,1/5,1/5
9 A9 3,6,7,8,9 gy Qoq Qg Qg g, 285,30,235,5,15 1,1/2,1/2,1/2,1/2
10 £(10) 4,10,11 @10 G10.10G10 11 170,45 ,125 1,1/2,1/2
11 A1) 4,10,11 Ay 4@y 10y 170,45,125 1/2,1/3,1/3
12 f(12) 4,5,10,11 Ay 4y 50y 10 ) 170,25,45,125 1/4,1,1/5,1/5
13 f(13) 4,5,10,11 A3 4005 5045 105 170,25,45,125 1/4,1,1/5,1/5
14 f(14) 4,5,10,11 I T T 170,25 ,45,125 1/3,0,1/4,1/4
15 f(15) 5 a5 25 1
16 f(16) 3,6,7,8,9 Ao 116 60167016 5 Trg o 285,30,235,5,15 1,1/2,1/2,1/2,1/2
17 f(17) 4,10,11 @7 4@, 0050, 170,45,125 1,1/2,1/2
18 f(18) 6,7 Qg 601 30,235 1,1
19 £(19) 8,9 Ay gy o 5,15 1.1
20 f(20) 10,11 a9 10820 11 45,125 1,1
21 f21) 7 ay - 235 0
22 f(22) 6 Ay 6 30 0
23 f(23) 9 Ay 15 0
24 f(24) 8 Ay g 5 0
25 f(25) 10 s 10 45 0
26 f(26) 11 . 125 0
a7 - Z Zf(l) w o, A1) =1,/(8) =1,/(12) =1.

j=

Ko BUE R 1.5.

HR(2)  BE T AR IR p =16, 2]
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Tab.2 Outbound parameter

j S(s) i aj; wj; 4;
1 F(@Y) 1,2,3.,4 a,a,a,a,, 25,15,30,5 1/3,1/5,1/4,1/5
2 f(2) 1,2,3.,4 Ay, @y @y sy 40,20,40,10 1/3,1/5,1/4,1/5
3 f(3) 1,2,3,4 Ay a3, a53a5, 60,35,65,10 1/2,1/4,1/3,1/4
4 f4) 1,2,3,4 Ay, 0,00, 10,5,10,5 1/3,1/5,1/4,1/5
5 S5) 1,2,3,4 as a5, a5, a5, 10,5,10,0 1/3,1/5,1/4,1/5
6 f16) 1,2,3.,4 gy A, Ay A 20,10,20,5 1/2,1/4,1/3,1/4
7 A 1,2,3,4 Ay gy Q550 30,15,35,5 1/3,1/5,1/4,1/5
8 A(8) 1,2,3.,4 gy Ay, gy g 35,15,35,5 1/3,1/5,1/4,1/5
9 f9) 1,2,3.,4 Ay, Ay, Qg3 ay, 65,30,70,10 1/2,1/4,1/3,1/4
10 (10) 1,2,3,4 I T A 110,45,15,15 1/2,1/4,1/3,1/4
11 A1) 1,2,3,4 @y @y, 50y, 145,60,20,20 1,1/3,1/2,1/3
12 f12) 1,2,4 Ay 1@y, , 145,60,20 1,1/3,1/3
13 SC13) 2,3,4 A5 5055 305 4 15,155,5 1/4,1/2,1/4
14 f14) 2,3,4 Ay 201, 30, , 15,155,5 1/3,1,1/3
15 f(15) 2,3.,4 Q5,005 1045 4 15,155,5 1/3,1,1/3
16 f16) 1,2,4 A Uyg g 4 145,60 ,20 0,1/2,1/2
17 f17) 1 ap 145 0
18 f(18) 1 ay, 145 0
19 f19) 1 @, 145 0
20 J(20) 2,4 g 200 4 75,25 1,1
21 f21) 2,4 Ay 20y 4 75,25 0,0
22 £(22) 2 Ay s 75 0
23 f(23) 2,3,4 Uy 50y 305 4 155,15,5 1/3,1,1/3
24 f24) 2,3,4 Ay g 30y, 4 155,15,5 1/2,0,1/2
25 f25) 3 s 5 155 0
26 £(26) 3 g 5 155 0
. of Michigan Press, 1975.
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Fig.6 Comparison of vortex height from water model

experiment and numerical simulation
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Numerical Simulation for Flow Field and Desulfurizer

Dispersion Behavior in the Stirred Vessel

WANG Jianming, HE Xunchao, ZHENG Linbin

(' School of Mechanical Engineering, Shandong University, Jinan 250061, China)

Abstract: In order to capture the free surface and get the spatial distribution of desulfurizer dispersion in tran—
sient flow field, the VOF( Volume of Fluid) model and DPM( Discrete Phase Model) model, as well as static
and dynamic grids based on the multiple reference frame and gas —liquid— solid three phases flow modeling
technology were used. The vortex depth and height obtained by numerical simulations were in good agreement
with the water model experiments. Results showed that the rotational speed and stirrer immersed depth signifi—
cantly affect the axial velocity distribution and radial velocity distribution, and the maximum speed mainly dis—
tributed in the blender blade tips. The vortex depth of free surface increased with the increase of stirring speed
significantly, and when the vortex bottom extended to the mixer upper, the desulfurizer particles entrained by
the vortex began to disperse into the internal flow field and diffuse completely through four circulation flow in
the stirred vessel.

Key words: stirring; flow field; free surface; desulfurizer dispersion
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Tab.2 Modal parameter identification results of the frequency testing signal for the lubricant oil pipe
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Application of IITD Algorithm in the Modal Parameter Identification
of a Lubricant Oil Pipe

BIAN Jie, HUO Changqing, WANG Ping, TANG Guang

(' Aviation Key Laboratory of Aerongine Vibration Technology, AECC Hunan Aviation Powerplant Research Institute, Zhuzhou
412002, China)

Abstract: Endpoint extension was introduced into intrinsic time-scale decomposition ( ITD) method to improve
its endpoint effect. Then, the improved ITD method ( IITD) was employed to structural modal parameter iden—
tification. And method of modal parameter identification based on the IITD method ( IITD-MPI) was pro—
posed. The IITD-MPI was used in the modal parameter identification of a displacement simulation signal and
the frequency testing signal of a lubricant oil pipe. The research results demonstrated that for the displacement
simulation signal, compared with the theoretical values, the maximum error of the modal frequencies identified
by the IITD-MPI method was less than 0. 6% , and the maximum error of the damping ratios was 1% . And for
the frequency testing signal of the lubricant oil pipe, the differences between the modal frequencies identified
through the IITD-MPI method and the test modal frequencies were within 0. 15% , and the differences of the
damping ratios identified using the proposed method and the half power bandwidth method were not greater
than 3% . Thus, the results verified the effectiveness and practicality of the II'TD-MPI method.

Key words: intrinsic time-scale decomposition; modal parameters; parameter identification; simulation and

experiment; lubricant oil pipe

( L4255 77 nt)

Research on the Distribution of the Passenger Guide Sign

System in Subway Station Based on Genetic Algorithm

MU Ruijie
(' School of Engineering Management, Henan University of Animal Husbandry and Economy, Zhengzhou 450011, China)

Abstract: In view of the importance of the guide sign system in the subway as well as the complexity of its lay—
out, the genetic algorithm is proposed to solve the problem of layout of guide signs. Besides, The Wuyi Park
Station of Metro Line 1 in Zhengzhou was taken as an example. With the maximum number of indicated pas—
sengers as the objective function, it set up constraints conditions, and obtained the data needed through on-
the-spot passenger flow. It completed the calculation process of the genetic algorithm by leveraging VB pro—
gramming, and conducted stability analysis on the calculation result. Finally, the reasonable distribution of the
passenger guide sign system was obtained.

Key words: guide sign; genetic algorithm; subway station; distribution
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Using Microbial Fuel Cell to Dispose Waste Water to Generate

Electric Power and Drive the Monitoring System

TIAN Ye, YANG Jiamin, CHENG Shaoan, LU Junhong, LI Yanbin, DU Yukun

( State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, China)

Abstract: Accidents like leakage or pipeline bursting frequently happened in urban drainage network. Real
time monitoring of gas concentration and other relevant parameters is in urgent need. Aiming to overcome the
lack of monitor devices, the inconvenience of changing batteries and the high expense of waste water treat—
ment, microbial fuel cell( MFC) was applied to dispose sewage water and provide electric power for monitor
and lighting equipment simultaneously. The original drop-ike and buoy-type structure of MFC reactor ensured
that the cathode remains in gasdiquid interface, while avoiding potential destruction from high-speed flow. En-
ergy harvesting module collected the tiny amounts of energy and monitored parameters periodically through low—
power-consumption energy managing module.

Key words: microbial fuel cell; electricity generation by sewage; energy harvesting; low power consumption

management; wireless monitoring; flow velocity limitation
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