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Effect of Material Formulation and Formed Time on the Morphology of
Chitosan/Poly ( Vinyl Alcohol) Composite Fiber

DAI Pingiang' >, SONG Lairui', CUI Zhixiang’®, WANG Qianting’"

(1. School of Materials Science and Engineering, Fuzhou University, Fuzhou 350000, China;?2. School of Materials Science
and Engineering, Fujian University of Technology, Fuzhou 350118, China; 3. Fujian Provincial Key Laboratory of Advanced
Materials Processing and Application, Fuzhou 350118, China)

Abstract: Chitosan ( CS) /poly ( vinyl alcohol) ( PVA) composite fibers were fabricated by electrospinning in
this study. The influences of material formulation and formed time on the viscosity , electrical conductivity and
the morphology, average diameter, diameter distribution of CS/PVA composite fiber were investigated. The re—
sults showed that, the introduction of CS could increase the viscosity, electrical conductivity of CS/PVA blend
solution. And the viscosity of blend solution decreased with the increase of formed time. In addition, the more
CS content was, the smaller diameter of CS/PVA composite fiber would be. The fiberHforming capacity of CS/
PVA blend solution decreased dramatically as the solution formed time increased.

Key words: electrospinning; composite fiber; chitosan ( CS) /poly( vinyl alcohol) ( PVA)
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Abstract: Micro/Nano-particles of CuO were prepared with hexamethylenetetramine template. The composi—
tion and morphology of the product were characterized by SEM and X—ay diffraction. The synthetic powder was
prepared as sensitive membrane, and its gas sensitivity was studied with a static gas distribution method. The
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Theoretical Calculations on the Light Behavior of Bimetallic

Nanoparticles with Bruggerman Theory

FAN Chunzhen'?, ZANG Huaping', MU Kaijun'

(1. School of Physical Science and Engineering, Zhengzhou University, Zhengzhou 450052, China; 2. The First Affiliated hospi—
tal of Xinxiang Medical College, Xinxian 453100, China)

Abstract: Bimetallic nanoparticles exhibied optical properties that differ significantly from those of the bulk

material due to hybrid surface plasmon resonance. With the quasi-static approximation, the behavior of the

light propagation was investigated. Resorting to the Bruggernan theory, the extinction coefficient, absorption

coefficient, reflection, transmittance and refraction were theoretically investigated. Our results showed that by

tuning the volume fraction of the metallic nanoparticles, its resonant peak could be tuned as accordingly. This

calculation method can significantly improve the computing efficiency.

Key words: bimetallic nanoparticles; surface plasmon resonance; tunable; Bruggerman theory; reflection;

transmission
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HED T U U B R AR 2231 0 ~ 50 C A
100 ~ 150 “CHR T4 1 52 S B P34 O kAT
TR BEE S B IE B RS IE. S50 e, UG
Wb 1Y L R A LR AL Y 1.4~
T BN T R S AR B T
EIFREHATITR, RAF IR RN I R 2 4E
REAE 6.67 kPa, M A 52 7 B AT Ak A R ik )
TR AREINA 1.5 h (PR AR A 58 A A

1A, 20 MR 30 A WEREEGEE 1 5. Pl
Fi 6 S T B EHTY 8O ViR, 9 SAHEEE
[y 100 SHEBCEEM: 11, A 1 12, 8K I 1 1304
AR 14 DAOTPRER ) EF= 1l 16, BrE i 16, gEpPEE: 17,
Tl 18, B R

H1 SREE
Fig.1 Experimental apparatus
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AR LTI AR, HURE 0. 5 mL 474G
. SRR R I —E i 1,4-T — Y5
TR R ERAE B RPN R R
PR i
1.3 SHAE

FEAT B SR b FEA T 3 AG I, >R FH A
—Aek AT B . BT SO @ O R
B A BR S 7] GC9800 <M (AN , 4> HT 4%
AR50 m x 0. 32 mm x0.25 pum 5 2 —
BANAEAE; FID Kl 4% i 20 3 FERT R 0. 045

MPa; FEWK T /) 0. 035 MPa; &< &7 0. 03 MPa; =5
SHEF1 005 MPa; 433t diit it 60 mL/min; 44 &
180 °C; S ALZEIRAE 300 °C; Kl BEiELEE 280 C; iF
R 0.1 plL.

2 LWER

SCEGME T 6.67 kPa R, (1) 4,4-T
TE(2) — L EE(3) =InW RO B 5k
P, LI AE R WK 1.

&1 6.67 kPa TZ (1) 4,4-T ZE(2) —Z 2B (3) = nh R RK FEHE
Tab. 1 The VLE data for the Ethylene glycol( 1) 4 ,4-Butylene glycol(2) and
Diethylene glycol(3) ternary system at 6.67 kPa

Fe T/C Xy X X3 Y Y2 e
1 126.5 1.000 0 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0
2 128.9 0.962 5 0.021 8 0.0157 0.989 7 0.006 8 0.003 5
3 129.7 0.926 7 0.044 2 0.029 1 0.979 8 0.013 6 0.006 1
4 129.8 0.851 4 0.099 1 0.049 5 0.959 3 0.030 7 0.010 5
5 130.4 0.704 8 0.157 8 0.1373 0.914 7 0.054 5 0.029 8
6 131.7 0.684 4 0.168 4 0.147 2 0.914 7 0.054 6 0.0317
7 133.6 0.5312 0.213 0 0.255 8 0.849 7 0.084 3 0.066 0
8 136.0 0.421 3 0.263 0 0.3157 0.780 3 0.127 4 0.092 3
9 137.8 0.350 1 0.2817 0.368 1 0.741 6 0.140 7 0.117 7
10 139.4 0.324 1 0.302 9 0.373 0 0.7311 0.152 1 0.116 8
11 140.0 0.2859 0.3154 0.398 7 0.666 2 0.183 6 0.150 2
12 148.7 0.203 9 0.326 8 0.469 3 0.529 4 0.2354 0.2352
13 149.1 0.171 7 0.3199 0.508 5 0.494 2 0.243 2 0.262 6
14 149.8 0.163 2 0.3150 0.521 8 0.486 1 0.244 3 0.269 6
15 150.1 0.143 5 0.3107 0.545 8 0.459 6 0.249 1 0.291 3
16 150.5 0.1315 0.305 4 0.563 2 0.458 4 0.248 6 0.293 0
17 158.3 0.069 3 0.252 2 0.678 5 0.256 1 0.262 7 0.481 2
18 158.5 0.065 4 0.239 6 0.6950 0.2525 0.2552 0.492 3
19 158.5 0.040 3 0.184 3 0.775 3 0.141 8 0.216 9 0.641 2
20 165.1 0.017 3 0.080 8 0.901 9 0.067 8 0.1106 0.8215
21 166. 1 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 1.000 0
O SRS R ot B
b..
3 =R EREEIEREL Ly =ay +7L]+ez:fln T +f;T; (3)
K FH Aspen #1F, ¥E H WILSON =% 45 7 | Ay=c;+d; - (T-273.15). (4)

NRTL" 51 % Fl UNIQUAC ™ =" 10, 43 531 %o 512
B BAEEAT OCIR , LIAG I S 56 A 4 S A I 45 2R 2
] W5
Z Itk & WILSON J7 F& 5 i 2 Fr & ik X
e b.
lnA,;j-zaU+7”+cg+dij'T. (1)
Z TR FR NRTL J5 BB S8 R A N F
Gii =exp( - a;* tl:]-) ; (2)

Z Itk & UNIQUAC Jy 2 A% 78 2 5 35 3k 5
W

b..
t; =exp( a; +7L/+cijlnT+dijT) . (5)

T al:]-\bi/-\CL:]-\dij\eij])—,(f;jﬁj\%uy\j%*%ﬂ:ﬁiéﬂ
TERZ4L

K HIBELJE $5e/ N 3% BT e ) 3 i < Y- Ay
B e T OCIR , e H H A ek g
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exp 2

+(ny i ) R

o’

F = 2 [(T"J —TTE‘“)2

i=1 g

Ho, o #l o SRR A MR AR IR 22, 1A

AR RE32) e BAESEL 48 e g4l

ELMIFI AR R 4 o) R TR AR, 42

e — B E, A5 5 Y1 A 3 2 — 3
P TOUR ARSI 2 ~4 PR

53R F 5658 B AE FI 2 804X A Aspen Plus

XoF BT A (A AFBCH R A T B ADAS 2 B 451 T 1Y

SAHTNEE IR 5 Pros. AT S 4dE 5 505

&3 6.67kPaT1,4-T Zf(2) —ZZ=E(3) NRTL.
WILSON #1 UNIQUAC # & — g HEIERASH
Tab.3 The interaction parameters of NRTL , WILSON
and UNIQUAC models for the 1,4-Butylene glycol(2)
and Diethylene glycol(3) at 6.67 kPa

TEERY ap ay bo/K by /K A

NRTL  1.854 1.450 -633.3 -783.3 0.300
WILSON -1.510 -1.487  761.9 525.3 —
UNIQUAC -0.615 —-0.349 195.0 217.6 —

BRI AT O AT R AR 2R 22 WLk 6.

%2 6.67 kPa TZ_f(1)4,4-T —f&(2) NRTL.
WILSON #1 UNIQUAC #E St X EIEASH
Tab.2 The interaction parameters of NRTL , WILSON
and UNIQUAC models for the Ethylene glycol(1) and

%*4 6.67 kPa TZ _{E2(1) —Z "{E2(3) NRTL.
WILSON #1 UNIQUAC #& — gt X EEASH
Tab.4 The interaction parameters of NRTL , WILSON
and UNIQUAC models for the Ethylene glycol(1) and

Diethylene glycol( 3) at 6. 67 kPa

1,4-Butylene glycol( 2) at 6. 67 kPa s ayy @y bp/K by /K A
Y a, ay, bo!K by /K A NRTL  -12.410 -0.541 5608 -592.8 0.300
NRTL -7.955 1.483 3694 -8795 0.300 WILSON 1.036 7.351 =-227.4 -3273 —
WILSON 01505956 129.8 = -2795  — UNIQUAC ~ 3.713 -0.144 -1694 187.1 —
UNIQUAC  2.128 -0.345 -1019 232.3 —
£S5 6.67 kPa TZZH2(1)4,4-T ZE(2) —Z ZH&(3) =t SABTRMEIE
Tab.5 Predicted vapor data for the Ethylene glycol ( 1) 4 ,4-Butylene glycol( 2)
and Diethylene glycol(3) ternary system at 6. 67 kPa
FE T/ NRTL WILSON UNIQUAC
Y1 Y2 Y3 Y1 Y2 Y3 Y1 Y2 Y3
1 124.6 1.000 O 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0
2 123.9 0.989 3 0.007 2 0.003 5 0.989 5 0.007 4 0.003 1 0.989 2 0.007 3 0.003 6
3 124.3 0.979 4 0.014 3 0.006 4 0.979 8 0.014 5 0.005 6 0.983 4 0.0105 0.006 0
4 125.1 0.958 5 0.031 3 0.010 2 0.959 1 0.0316 0.009 2 0.958 6 0.0314 0.0101
5 127.0 0.9214 0.0503  0.0282 0.9219  0.051 1 0.027 0 0.9218 0.0503 0.0279
6 127.3 0.9154 0.054 2 0.030 5 0.9157 0.0550 0.029 3 0.915 8 0.0541 0.0301
7 130.2 0.8633 0.0768  0.059 9 0.8616 0.0784  0.0600 0.8631 0.0772 0.0598
8 133.1 0.8041 0.110 1 0.085 8 0.8009 0.1121 0.087 0 0.8029 0.1110 0.086 1
9 135.6 0.7506 0.134 3 0.1150 0.746 9 0.136 3 0.116 9 0.748 7 0.1356 0.1158
10 136.7 0.7251 0.152 3 0.122 6 0.721 3 0.154 2 0.124 5 0.722 9 0.1537 0.123 4
11 138.4 0.6835 0.173 0 0.143 6 0.679 8 0.174 6 0.1456 0.680 8 0.1746 0.144 6
12 142.9 0.564 1 0.222 7 0.213 3 0.561 7 0.2232 0.215 1 0.560 8 0.2244 0.214 8
13 145.1 0.5025 0.2405 0.257 1 0.501 1 0.2403  0.258 6 0.4992 0.2420 0.2587
14 145.7 0.4845 0.243 5 0.272 0 0.483 6 0.243 1 0.273 3 0.481 4 0.2449 0.2737
15 147.2 0.4397 0.2558 0.3045 0.4395 0.2551 0.3054 0.4369 0.2571 0.3060
16 148.2 0.4102 0.2618 0.3280 0.4107 0.2607 0.3286 0.4078 0.2628 0.3294
17 153.9 0.2319 0.269 3 0.498 8 0.2350 0.267 4 0.497 6 0.232 1 0.2690 0.498 9
18 154.4 0.2193 0.2602 0.5204 0.2226 0.2584  0.5190 0.2198 0.2599 0.5203
19 159.1 0.1360 0.221 1 0.642 9 0.139 5 0.2197 0.640 8 0.137 5 0.2206 0.6419
20 160.4 0.057 5 0.108 5 0.834 0 0.059 9 0.108 0 0.832 1 0.059 0 0.1083 0.8327
21 164.2 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 1.000 0 0.000 0 0.000 0 1.000 0
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Tab.6 The comparison between experimental data and predicted data for the ternary system at 6. 67 kPa

i Ay, | [ Ay, [BOMIDHRZE /% [ Ay, | [ Ay, [ORIXHRZE/% | Ay, | | Ay, [HIARR R 2 /%

NRTL 0.012 6 3.601 0.004 9 3.636 0.008 0 4.076
WILSON 0.0114 3.107 0.004 3 3.535 0.007 8 5.326
UNIQUAC 0.012 5 3.447 0.004 8 4.471 0.008 0 4.108

exp pre |

| y®

-y

|y -
% VR S S e _ oy
Ayl = 2 N | Ay |BIRENIR2E = « 100%.

1 6 R, SO INES R S ZE SR 2 (]
KAXF =257 0.012 6, Fr KAHXT 1222 45.326% .
Horp, 2 2B 1, 4T 2R I A3 5 R4 2%
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Fig.2 VLE diagram for the Ethylene glycold ,4—
Buthylene glycol and Diethylene glycol at 6. 67 kPa
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Vapor-Liquid Equilibrium for Ternary System of Ethylene Glycol ,
4-Butylene Glycol and Diethylene Glycol

CHEN Weihang', LI Yien',ZHANG Jie', JIANG Yuanli’, WANG Xungqiu'

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Energy Chemical
Industry Group Co. , Ltd, Zhengzhou 450046, China)

Abstract: In this study, isobaric vapordiquid equilibria ( VLE) data for the ternary system of Ethyleneglycol,
1,4 Butylene glycol and Diethylene glycol were measured at 6. 67 kPa. The experimental data were correlated
by the widely used NRTL, UNIQUAC, and Wilson models, and the results showed that the maximum average
relative error between the experimental data and the predicted data was 5.3262% , which could meet the re—
quirement of separation engineering.

Key words: producing glycol by coal; ternary VLE; NRTL equation; WILSON equation; UNIQUAC

equation
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A New Cryptophane A-Coated SAW Methane Gas Sensor

WANG Wen', HU Haoliang1 , HE Shi’[aqu1 , PAN Yong2 , ZHANG Caihong3

(1. Institute of Acoustics, Chinese Academy of Sciense, Beijing 100190, China; 2. State Key Laboratory of NBC Protection of
Civilian, Research Institute of Chemical Defense, Beijing 102205, China; 3. School of Chemistry and Chemical Engineering,
Shanxi University, Taiyuan 030006, China)

Abstract: In view of the current situation that the traditional methane sensor technology is difficult to imple—
ment the field detection and monitor on methane gas, a novel room-temperature SAW methane gas sensor coa—
ted with cryptophane-A sensing interface is proposed by utilizing the supermolecular compound cryptophane—
A’ s specific clathration to methane molecules. The sensor was composed of differential resonator-oscillators
with excellent frequency stability, a supra-molecular CrypA coated along the acoustic propagation path, and a
frequency acquisition module. The supramolecular CrypA was synthesized from vanillyl alcohol using a three—
step method and deposited onto the surface of the sensing resonators via dropping method. Fast response and
excellent repeatability were observed in gas sensing experiment, and the estimated detection limit and meas—
ured sensitivity in gas dynamic range of 0.2% ~5% was evaluated as ~0.05 % and ~184 Hz/% , respec—
tively. The measured results indicated the SAW sensor was promising for under-mine methane gas detection
and monitor.

Key words: urface acoustic wave; methane gas sensor; cryptophane-A; resonator-escillators
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1 SEEERSY

1.1 EIwER

SEE RPN A i S B R R O,
53 1 R PR A i 4 1222 ®] ( HDPES0008) Fl 47 it
AimAk T2 5 ( HDPE2911) #2 4. HDPE2911 /1
HDPES000S (1) & 4443 T4 70514 1.3 x 10° g/mol
F13.1x10° g/mol.
1.2 #HmlsHl&5RIE
1.2.1 XAEHE&

FIFH HTF80B-W2 i3 ¥ ML 78 AH W) 4 14 T %
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Tab.1 Processing parameters of micro-injection molding

AR BEEE ESE RIERT BHIES
J&/°C JE/°C J1/MPa [a] /s [E] /s
260 130 140 10 90

1.2.2 £ F78a#2#(DSC) 0 X

KHZEE TA A Al MDSC2920 #IHAr#r4%
i HDPE il & B BLAT . 6 3 mg 2247 BOFE i
(BOREINPE 1) B TR b N, SR, L 10
C /min P FHEH RN EETHEZE 150 C,id 3 H:
Famd ALY DSC 2.

ND Xk
D L
™D \-’\+200 pm
T

DSC Ml

E1 MEMRIEREE
Fig.1 The schematic diagram for the
microstructure measurements

1.2.3 7 /A X L4745 WAXD) @] 4%,

A REZR SRS E T =4 /A X
AT 2D-WAXD) Pk, X S Ay )
Tl s Ay m (B 1) X BN 0. 154 nm,
TR 25 FRE 5 A FEES Ky 375 mm. L TR 45 R,
T B 45 B R4 T i
1.2.4 XS4 ( SAXS) 3%,

TE L[] 20 0 G S0 06 =8 AT 4k /N X O
LR HUT( 2D-SAXS) 3. X 2 A G J5 1 [5] 2D-
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Structure Design and Analysis of the Lifting Hydro-Cylinder Bracket of a
Road Sweeper Based on the Variable Density Method

DENG Yadong'?, ZHANG Kun'?, JIN Dexian’

(1. School of Vehicle Engineering, Wuhan University of Technology, Wuhan 430070, China; 2. Hubei Key Laboratory of Ad-
vanced Technology for Automotive Components, Wuhan 430070, China; 3. Wuhan Union Vehicle Technology Development Co. ,
Ltd Wuhan 430070, China)

Abstract: In order to design a simple and reliable lifting hydro-eylinder bracket structure, the topology optimi—
zation mathematical model based on the Variable Density Method was established by the volume fraction as
constraint conditions and the weighted compliance as objective function. By means of linear approximation
method, analyzed the force condition of the lifting hydro-eylinder bracket of a road sweeper with composite
trash bin in the dumping process and determined lifting starting condition and maintenance condition as the
main force conditions for the design of the lifting hydro-eylinder bracket. The topology optimization design of
the lifting hydro-eylinder bracket was carried out by using the Variable Density Method. Considering the relia—
bility of manufacturing process, a three dimensional model of the lifting hydro-eylinder bracket was established
based on the topology optimization results, and the linear static analysis of the model was carried out. The final
results showed that the lifting hydro-eylinder bracket designed by the variable density method had the advanta—
ges of simple structure, small occupied space, the largest stress and maximum strain in reasonable range and
met the requirements of the application.

Key words: road sweeper; hydro—eylinder bracket; variable density method; weighted compliance;

topology optimization

(3% 27 W)

The Structure and Mechanical Property of Micro-injection Molded HDPE Parts

SHI Suyu', WANG Lina', XU Wenzhong”, ZHENG Guogiang”, SHEN Changyu’

(1. School of Materials and Chemical Engineering, Henan Institute of Engineering, Zhengzhou 450007, China; 2. School of Ma—
terial Science and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The high density polyethylene ( HDPE) parts with two different molecular weights were prepared
with micro-injection molding. The dependence of microstructure and mechanical properties of samples with dif—
ferent molecular weight were examined. Tensile test indicated that the increase to 77.5% in tensile strength
was achieved for HDPE parts with higher molecular weight. At the same time, the toughness of HDPE parts
were enhanced about twice as compared with that of lower molecular weight. In this study, microstructure
characterizations, including differential scanning calorimetry ( DSC) , wide-angle X-—ray diffraction ( WAXD) ,
small-angle X—ray scattering ( SAXS) and scanning electronic microscope ( SEM) were emplayed/conducted to
investigate the variations of microstructure and further established the relationship between microstructure and
mechanical properties. It suggested that the increased molecular and crystalline orientation led to the reinforce—
ment. Formation of more shish and shish-kebab structure was in favor of the enhanced strength as well. The
notable improvement of toughness in the higher molecular weight parts should be ascribed to formate a strong
physical crosslinking network.

Key words: micro-injection molding; HDPE; tensile strength; fracture toughness; molecular weight
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A Micro Pyroelectric Generator Based on PVDF

ZHAO Jiangming', QIU Guolin'*, ZHANG Haixia®

(1. School of Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Institute of Microelectronics, Pe—
king University, Beijing 100871, China)

Abstract: Based on the pyroelectric effect of polyvinylidene fluoride ( PVDF) film, a new micro pyroelectric
generator was designed. The basic structure and working principle of the generator were introduced, corre—
sponding experiments were completed and output characteristics of the generator under different temperature
differences were analyzed through finite element method. The experimental results showed that the output volt—
age increased with the increase of the matched resistance and the output current was vice versa. The maximum
instantaneous output power under 20 C and 40 °C temperature difference was 208 wW and 475 pW, respec—
tively. The simulation results show that with the increase of the temperature difference, the changing rate of
temperature with time increased. The respective open-circuit voltage under 20 °C and 40 °C temperature
difference was 689 V and 1380 V. The simulation and experiment proved that the generator could be used as
an effective means of energy harvesting, which would give guidance for further research in the future.

Key words: PVDEF; pyroelectric effect; micro generator
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Research and Application of Product Innovation Design Based on TRIZ/FRT /Fuzzy

LI Jingli, XU Zhigang

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

Abstract: To effectively generate novel and useful product ideas, a new method based on theory of the inven—

tion problem solving ( TRIZ) , the future reality tree ( FRT) and fuzzy evaluation was presented. The aims of

the proposed method were: 1) to identify potential problems through the product function model; 2) to ab—

stract potential problems and generate novel product ideas by means of the theory of invention problem solving;

3) to develop an effective evaluation method and clearly describe the goal of product innovation using future

reality tree as preliminarily evaluation tool; and, 4) to get promising product ideas with fuzzy evaluation tech—

niques. Finally, the innovative design of frog ramming machine was used to illustrate the feasibility of this new

method.
Key words: function model; TRIZ; FRT; fuzzy
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Application of FVS-ARMA Model in Mechanical Vibration Intensity Prediction Research

HAN Jie, WU Yanzhao, CHEN Lei, HAO Wangshen, ZHANG Qianlong

( Research Institute of Vibration Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Considering incomplete vibration information that leading to poor consistency of predictive results,

single-channel prediction method cannot realize accurate prediction of machine fault. While by obtaining spec—

tral structure with unique characteristics, full vector spectrum ( FVS) can well make up for the deficiency of

single-channel. Further the prediction method of FVS-ARMA model was proposed in this paper, which com-

bined ARMA model with full vector spectrum technology. It was applied to predict the mechanical vibration

strength. Experiments showed that prediction results of this method were identical to the practical effects.

Key words: full vector spectrum; ARMA model; strength prediction; information fusion; time-series forecas—

ting method
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The Influence of Hydrodynamic Pressure on the Propagation of
Steel Bridge Deck Epoxy Asphalt Concrete Pavement Crack

endong , eng , 1n.
IAN Zhendong', ZHANG Meng', XU Jing’

(1. Research Center of Intelligent Transportation System, Southeast University, Nanjing 210096, China; 2. Patent Examination
Cooperation Jiangsu Center of the Patent Office Ispo,Suzhou 215000, China)

Abstract: After cracks appear on steel bridge deck epoxy asphalt concrete pavement, the water would seep in—
to cracks which would lead to crack propagation. This paper studied the impact of hydrodynamic pressure on
the propagation of steel bridge deck epoxy asphalt concrete pavement crack. ABAQUS was utilized to build a
model of steel bridge deck epoxy asphalt concrete pavement with crack. The J integral of pavement crack un—
der different temperatures, different pavement crack widths, different pavement crack lengths, different pave—
ment crack depths and different number of pavement cracks were calculated. The impact of hydrodynamic
pressure on steel bridge deck epoxy asphalt concrete pavement crack propagation was discussed. The results
indicated that when hydrodynamic pressure increased, the J integral of pavement crack tip increased, and the
effect of hydrodynamic pressure on crack propagation was more obvious. When the temperature was within the
range of 0°C to 30°C , the increase of temperature would lead to the increase of J integral of pavement crack tip
and the effect of hydrodynamic pressure on crack propagation would be more obvious. The effect of hydrody—
namic pressure on the crack propagation changed obviously under different crack lengths and widths, while the
effect of hydrodynamic pressure on the crack propagation changed unobviously under different crack depths and
different number of longitudinal crack. Pattern cracking was easy to propagate under the same hydrodynamic
pressure.

Key words: epoxy asphalt concrete pavement; hydrodynamic pressure; size of crack; J integral of crack tip;

crack propagation
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Influence of Compaction Degree and Drying-wetting Cycle on the Soil Water
Characteristic Curve of Yudong Silt

ZHANG Tao'*, YUE Jinchao', ZHANG Junran®

(1. School of Water Conservancy and Environment Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Architec—
tural Engineering Department, Henan Vocational and Techinical College of Communications, Zhengzhou 451400, China;
3. Henan Province Key Laboratory of Rock and Soil Mechanics and Structural Engineering, North China University of Water Re—
sources and Electric Power, Zhengzhou 450045 , China)

Abstract: A series of the soil-water characteristic curve ( SWCC) tests for Yudong silt with different compac—
tion degree and wetting—drying cycles were conducted by the pressure plate apparatus with the GCTS model.

The test results showed that the SWCC curves had obvious hysteresis phenomenon during the drying and wet—
ting cycles when the value of the suction was less than 100 kPa. While the value of the suction was greater
than 100 kPa, the SWCC hysteresis phenomenon was not obvious. The SWCC was expressed by the relations
between suction and water content, the SWCC curves have a shift to the bottom and left trend with the increase
in the compaction degree and drying-wetting cycles. When the SWCC is expressed by the relations between
suction and saturation, the SWCC curves had a shift to the top and right trend with the increase in the compac—
tion degree, while the SWCC curves had a shift to the bottom and trend with the increase in the wetting-drying
cycles. The Lsqcurvefit function of the Matlab was adopted for fitting of the SWCC curves to get the fitting pa—
rameters of the Van Genuchten model. Through the relations between the fitting parameters and the compaction
degree or drying-wetting cycles, the practical methods were proposed to predict the Yudong silt SWCC with
different compaction degree or drying-wetting cycles.

Key words: compaction degree; drying-wetting cycle; Yudong silt; soil water characteristic curve; prediction
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Research on the Stress Distribution of Rectangular Hole Castellated

Beams Based on Numerical Calculation

WANG Heng, CHEN Tingguo

( School of Civil Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: According to the elastic analysis of rectangular hole castellated beams by using the finite element

software ANSYS, the stress distribution of castellated beams was studied, which mainly included normal stress

and shearing stress distribution of pier cross section, normal stress distribution of pier longitudinal section and

normal stress distribution of beam bridge. In addition, the factors affecting the normal stress and shearing

stress distribution of the center of pier cross section were studied in detail, which contained span-depth ratio,

width-depth ratio, length-depth ratio and space-depth ratio. The research could provide reference for engineer—

ing design.

Key words: rectangular hole castellated beam; finite element; stress distribution; factor
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Development and Application of Higher Order Nonlinear Truss Element
in OpenSees Platform

ZHANG Junfeng, GAO Jianli

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

Abstract: For long — span space truss structures, it was very important to accurately simulate the nonlinear
performance. Based on the increment of UL method of differential equation, the stiffness matrix of the space
truss considering geometric nonlinear was deduced. The high order nonlinear truss element was developed in
the OpenSees platform. The realization of the element, the static and dynamic calculation of TCL command
flow and the nonlinear algorithm of iterative process were put forward. Several kinds of truss structure under
the action of nonlinear static and seismic nonlinear dynamic analysis were carried out. And the results showed
that the element could reflect the strong nonlinear behavior of trusses.

Key words: space truss; geometric nonlinear; higher order stiffness matrix; OpenSees; secondary develop—

ment
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gt 3 1.05
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A W 2013 ~ 2113 4, WK(4) ~(5) .

Ceo,(1) =k * @co,( 1) - (4)

RCP2.6 1E:
©co,(t) =6. 05E-041> —0. 11° +4.931 +803. 4. ( 5a)
RCPS.5 1E:
@0, () =18. 9E-05¢" +0.06¢” +5.01z +802.4. (5b)
Stz Cop, (1) 5 COL YR BE, mg/m's by, B I TE 5
B o, (1) HARBRT-HY CO, W, mg/m’s 1 i
[&], a.
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BT SEHER] Y 100 a, T 2013 AF4 0 45, AT
ERER T OS5 mtkRETRBE L, SR Z Ry 30
mm, FFECR A C40 TR EE L, (R IZ IRy 45 mm.

SCHIR [5 ] 42t TR B O 2 IR R AL R
A JEE 2718 iR 56 L Bk AL 4N

0. ={c-x,-X(t) =0}. (6)
Ao Q, RIREE LRk 7 A ALY ¢ Ry ik BE +
PR 2R, mm; w, N BRAEE &, mm; X (1) AR
& - AL TR B, mm.

Mk ALER S AL TR 2 AR IR EE A
JE ISR I B A TR EE £ B iR Bk T

SCHiK [5 185 % 3t R0 U 1 2 gk v i )
53 TR AT LA 32 BRI e Ak ik o K ik
AR BE B BE AN 5 22 IFARA K (6) By AL AY.
SE LI LM 1 R RO OIS 4 i e IR 1% 28 a
K 30 a JEtAbFFan st o, RIVAN i 4 g ol

FESCHR [5 1 o T S R v A A A
B SRS H (IR T VIR CO, YR ) 1 U Hb,
XS 34 E. AR T SO R, A S A
AU A4 A 3R B B AR Ak 5% T ok
DRRALHERE , 5028 R IR L S S S 24
HEE B A TS B AL A5 Al A 5 SE PR s
o, EHA S E.

3 2.3 3 Rk AR SCEE L I SRR AR AR
SEBE A DS 3252 B B AL 5% B Ak
POURBEAE DA K SCHR (12 13153 45 R B0E: 36 4 Al
LM 32 02 R B e Ak 1

S5 IR R 7075 TR S5 A Bl 1] 25 Ak Y i
P ARHERCE 5T A5 3 3 KA U 53 5
TEMRAE 31 a 136 a 5 kAt ar gl ol , B9 T 46 )
i T HERCE ST, AR B R AL B A R
TARHECE o4 58 13% , W] WA ARk 45 3% [
H ik DX S b 5 i R — o R B (Y5 ).

R2 REIHRUKETHE/MIREE

Tab.2 Average values and standard deviation of concrete carbonation residual values mm
PR A% bsf ] ik [12] RCP2.6 55 RCPS. 5 15 5
t/a TR R RE EReRE EeiRE ERmRE WiEekiuikE
25 22.5/2.0 29.2/3.0 22.5/2.0 29.2/3.0 22.5/2.0 29.2/3.0
30 22.5/2.0 29.2/3.0 22.5/2.0 29.2/3.0 22.5/2.0 29.2/3.0
35 22.5/2.0 29.2/3.0 22.8/2.0 29.6/3.0 22.8/2.0 29.6/3.0
40 22.5/2.0 29.2/3.0 22.8/2.0 29.6/3.0 22.8/2.0 29.6/3.0
*3 REIBRURETHE/IREE
Tab.3 Average values and standard deviation of concrete carbonation depth values mm
R A3 ] Sk [12] RCP2.6 15 RCPS. 5 i 5t

t/a FRWEE  HEREE ERRE mEeeRE ERRARE SRR

25 3.8/2.0 8.7/3.8 3.5/1.9 7.9/3.5 3.8/2.0 8.4/3.7

30 4.2/2.2 9.5/4.1 3.9/2.1 8.6/3.8 4.2/2.3 9.4/4.1

35 4.5/2.4 10.3/4.5 4.2/2.2 9.1/4.0 4.6/2.5 10.3/4.5

40 4.8/2.6 11.0/4.8 4.4/2.3 9.7/4.3 5.1/2.7 11.3/5.0
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Abnormal Behavior Detection Algorithm Based on Sparse
Overcomplete Representation

LU Peng, ZHANG Liya, HUANG Shilei, LI Qihang, ZHANG Wei

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

Abstract: The focus question of video abnormal behavior detection was how to illustrate the behavior correctly
through analysis of huge amounts of data. A new algorithm was proposed based on visual sparse overcomplete
representation mechanism to extract local effective information about the interest points in the video of specific
scenario, which could improve the efficiency of data processing. Firstly, the algorithm extracted the local spa—
tial temporal interesting points ( STIP) in training samples. At the same time it calculated the local spatial
temporal characteristics. Then it put the characteristics into sparse overcomplete representation model to get a
set of sparse matrix after training. Finally, it reconstructed the query video using the aforementioned matrix to
detect abnormal behavior through the reconstruction error of local spatial temporal characteristics. In addition,
the updated algorithm of sparse matrix function for different videos was proposed. Experiment results on stand—
ard database showed that our algorithm could detect abnormal behavior effectively and with higher accuracy
and lower false alarm.

Key words: abnormal behavior detection; sparse overcomplete representation; spatial temporal interesting

points
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Fig.7 Point cloud data processing effect chart using

LasaStudio without orthographic projection
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Fig.8 Point cloud data processing effect chart using

X

LasaStudio with orthographic projection
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Fig.9 Comparison of vegetation filtration effect chart of Baojian mountain
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The Filtration Method of CIliff Point Cloud Vegetation Based
on the Surface Orthographic Projection

LI Cailin, CHEN Wenhe, WANG Jiangmei, TIAN Pengyan, YAO Jili

(' School of Architecture Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: Cliff and steep slope are important landscape elements of topographic map, and these elements play
a very important role in the construction of the ecological environment and prevention of geological disasters,

etc. However, it is unfavorable to observe and process data because of vegetation occlusion on cliff. In this
paper, we present a cliff vegetation filtration method based on the principle of surface orthographic projection.

Firstly, transform the original three dimensional point cloud of cliff to the spatial cartesian coordinate system,

whose xy plane is the cliff face and z-axis is perpendicular to the direction of the cliff surface. Then the grid on
the xy plane is divided to establish local grid Digital Terrain Model ( DTM) by fitting surface, and the vegeta—
tion points can be extracted through setting a reasonable distance threshold. Finally, after inverse projection
transformation, cliff rocky points preserved are mapped to the original spatial coordinate system. The experi—
mental analysis using actual cliff point cloud data shows that the cliff point cloud vegetation filtering method
based on the surface orthographic projection is feasible and effective.

Key words: 3D laser scanning; cliff point cloud; vegetation filtration; surface orthographic projection;

DTM

(E#% 71 W)

Research on Bridge Carbonation Life Influenced by Climate Change in Central Plains

ZHAO Juan, LI Bei

('School of Urban Construction and Safety Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: This paper aimed to explore the concrete carbonation problem under climate change, based on
birdge connecting Zhengshao Highway to Hanghai Road project, by simulating climate boundary models in high
emission situation and low emission situation of Zhengzhou according to the latest research report by Intergov—
ernmental Panel on Climate Change. The model predicted carbonation life of beam and pier by setting up devel-
opment trends of temperature,, humidity and CO, concentration in the next 100 years accor models. Compared
with carbonation life calculated by constant climate parameters. The results showed that climate change would
affect bridge carbonation process in central plains to a certain extent. Compared with low emissions situation,
carbonation life of beam and piers would be shorten about 13% in high emissions situation.

Key words: climate change; bridge; concrete; carbonation; boundary model
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A New Mobility Protocol in The Vehicular Networks Based on HMIPv6
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Abstract: The frequent inter-domain or intra-domain movement of vehicles in vehicular networks may lead to

large binding update costs and packet delivery costs. In order to solve this problem, an improved pointer for—

warding scheme( EPF-HMIPv6) was developed in thwas paper. The scheme was based on the existing pointer

forwarding scheme in cellular networks, and the routing of packets was optimized. To evaluate the performance

of the proposed scheme, Analytical expression we were derived for binding update cost, signaling overhead

caused by HMIPv6 and EPF-HMIPv6 handovers. The simulation results showed that the proposed scheme was

better than the existing mobility management protocols in vehicular networks.

Key words: vehicular network; pointer forwarding; mobility management; HMIPv6
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Tab.1 Emergy Input — output of Zhengzhou agricultural ecosystem 10%sej
=] 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 10 £ty
fefi A 76.01 76.71 79.98 79.74 80.79 79.98 79.24 79.73 77.44 79.37  78.90
A B T R 10.42  9.36 10.78 10.75 10.47 9.6 8.9 7.91 6.73 8.25 9.32
BRI 1.59  1.10 1.49 2.04 1.65 1.62 1.43 1.12 1.24 1.34 1.46
K 1.80 2.05 1.47 1.43 1.00 1.01 0.97 0.8 0.79 0.99 1.24
T K 7.03  6.21 7.82 7.28 7.82 6.97 6.49 590 4.70 5.93 6.61
NI 8.23 818 9.33 9.3 929 9.29 9.3 929 9.26 9.24  9.08
ATHH T EIGE 40.59 42.84 43.94 44.79 45.3  45.87 46.11 49.64 50.3 50.95  46.03
Wl 16.09 17.49 18.12 18.43 18.59 19.04 18.75 21.60 22.01 22.71 19.28
LK 9.71 9.75 10.19 10.92 11.10 11.21 11.42 11.65 12.25 12.25 11.05
L83l 1.58 1.74 1.58 1.75 1.72 1.81 1.8 1.8 1.91 1.91 1.78
AL 412 4.08 4.06 3.88 3.90 3.81 3.87 3.82 3.73 3.75 3.90
WAL 7.20 7.8 7.96 7.69 7.68 7.58 7.71 8.0l 71.73 7.62 7.70
i 0.33  0.35 0.37 0.35 0.34 0.32 0.33 0.3¢ 0.3 0.3¢4  0.34
R 1.49 1.55 1.57 1.70 1.8 2.01 2.08 2.25 2.26 2.28 1.91
A2l 0.06 0.06 0.06 0.06 0.06 0.06 0.07 0.07 0.07 0.07 0.06
A s 0.01 0.01 0.01 0.01 0.0l 0.01 0.0l 0.01 0.0 0.0l 0.01
A A PR 16.77 16.33 15.88 14.9 15.73 15.22 14.94 12.9 11.15 10.95 14.48
REfEF=H( Emy)  107.85 117.03 126.07 141.43 158.96 159.56 210.93 217.2 240.3 259.13 173.85
T = 44.38 46.01 45.59 46.36 47.45 49.29 50.26 50.49 50.79 53.03  48.36
RPE 0.41 0.41 0.71 0.1 009 0.1 011 0.03 0.06 0.05 0.21
B 58.57 64.54 73.1  88.2 104.01 100.89 149.52 153.98 175.19 191.56 115.96
W 4.49  6.07 6.67 6.77 7.41 9.29 11.04 12.7 14.25 14.49  9.32

2000 ~ 2009 4F, AN A] BE T B RE(E A L
TE74.79% ~79.36% , F M T AR A2 R G
FEE AR, ULk A TS A RGN A
A P . Hodr, B AL L AR, B T
JEREAEH A AR A BHE 0 & 2 RFE A 2835
BEe IR, 45 A K U AR RE TR R JFURE B AR A L A%
2 A B S A BRI L AR A A AR
e, R R T RE VR fE ML AR AR TS
L IR, 2007 4%, B84 7 A b g 2 A6 AT e
FHAE 1k 688. 83 kg/hm?, FLEFRAIA 225 kg/hm’
PR A4 FIR™ 1Y 3 B2 VR TR AAIR, 1
RARAESE S R AER R TG L. 1 HL, VB it
oA 1:0.54: 0. 23, S ALK 1:0.5:0.48 ' 4
F, BRAE R A AN AL, FR A LRS- L 52
M fEY =i R R IR A L E RS RA
0.17% ABAE -4 % B 3R AL, BEIR 345 4 52
e K. AT AR R E AN E A
BLIE AR R0 G, N 7 76 0] 55 A HLEE 9 - 1
ik 59.01% , ok T B R 35, Ui BHATF % IX ARk B
FRALTK P4 R e .

2.1.2  BedA = oAt
AR A2 R GEREAE ™ H WL 3% 1,2000 ~

2009 AR T Ak B S RS REE B A
173.85 x 10%sej , HAr AR M ol 4l il
SHBEIE BT & LI YR R 27. 82% 0. 12% 66.70% -
5.36% . AT WL, & WO S e (AR S RE (R b o T
—PUL L R L g5 R R S ey, B
A R A L S BE AR TE S RE (A Ry
JESE A RBAET RS &g hEm T
FRE L ™ it BEAEL™ L SRIIAATXT R 2 R 255 7
TR Ny NI ER e/ G = 1| 7=/ ( DT 227 4 [ W
R T LU EE RN KSR R ORSH TT OR SR K IR 2%
PRHRE 1Y MR SR ERE LA™ H BT o ELE AR /),
RIS T PR3P BRI A= S PR PR BOR ™ B iR MOR
YA OC.
2.2 FMHERALESHNERESH

FRAEAM A= S IR R 4328 Bt 3307 s, 1t
BEH 2000 ~ 2009 AF R T 24 Ml AR S B AR
A, DB L. BB L AP, K T 10 AR AR
R A SRR PR AR L 2 TR, &
PR R Bl A B AKE B3 R A ARk
TR REME A BEAR F A3 . Horb, SR FE 0
R S TEAR M A= S PR 400 2% vh i L e K, AR
YA R V5 G4 IR 2. 2000 ~ 2009 AFKSHH T



55 6 ] TR A AT ARSI R AR A S R G RE(E T 95

[«

SEH AR 2E A R B A 5 T B R Y L1124 K
14.04% , 5 [ 4 E AT FFFEIA R Al stk il A
E R 6% ~30% st Ay a2

301

- o

Tas|e—* e e

(= N
=20 —— IR
E 15 L .——""*“&—i——i—t—i—.\_‘/ ——i AR ST
& —— BT
1.0 —o— il I 41 2
0.5

b

2000 2001 2002 2003 2004 2005 2006 2007 2008 2000
i

E1 2000 ~2009 &8N 7l RIS R EIRK
Fig.1 Emergy loss of agricultural ecological

environment in Zhengzhou from 2000 to 2009
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FRLEVEA T . 5 A SR G (e
AR EYR,) IR RESE & RS E( ESL,) ¥ AL 4t
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Tab.2 Emergy indices of of Zhengzhou agricultural ecosystem

e 2000 2000 2002 2003 2004 2005 2006 2007 2008 2009 10 4FFH
g R L8198 201 237 2060 261 346 347 391 419 286
HE " EYR, 1.45 1.55 1.66 1.95 2.19 2.22 3.06 3.09 3.56 3.81  2.45
Wl ELR 180 1.99 2.00 2.11 2.08 2.22 2.33 2.83 3.33 3.14  2.38
gy T 105 100105 LIS LI 14 13 117 LB L9
FIESES
IERARIRE B 081 0.78  0.83  0.92  1.05 1.00 1.32 1.09 1.07 1.22 1.0l
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MR ARA L Z 0T, 51 R AL 70 KG 1, X
REMHIRERA —E MR, JhF B2k — PR
BT A Al A= 7= B BEAE 4L AR 50 #r
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Emergy Analysis of Agricultural Ecosystem Based on Ecological Environment Loss

WANG Huiliang, WU Zening, GUO Xi, GUO Ruili

( School of Water Conservancy and Environment Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Emergy analysis of agriculture ecosystem was a hot topic of academic group nowadays. Concerned
with the loss of ecological environment, an improved emergy analysis of agriculture ecosystem was proposed
based on the calculation of agriculture ecological environment loss. Taking Zhengzhou as the example, this pa—
per discussed how to apply it to practice. The results showed that the average ecological environmental loss of
Zhengzhou from 2000 to 2009 was 2. 44 x 10*' sej,accounting for 15.47% of economic emergy out of agricul—
ture ecosystem. The method was rational for its conclusion was in agreement with the domestic and internation—
al research results, the proportion of agricultural externality to agricultural income was 6% ~30% . Given the
agriculture ecological environment loss subtracted from economic emergy output, the average Net emergy yield
ratio EYR, fallen from 2. 86 to 2. 45, and the average emergy sustainable indices ESI; from 1.19 to 1.01, in-
dicating that the influence of ecological environmental loss on eco-efficiency and performance of system was
significant.

Key words: ecological environmental loss; agriculture ecosystem; emergy analysis; Zhengzhou

(L% 86 M)

Tensor-Based Semi-Blind Channel Estimation Method for
Three-Hop MIMO Relay Systems

MU Xiaomin, LIU Yue, LI Shuangzhi, ZHANG Jiankang

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

Abstract: A novel semi-blind channel estimation was devised to jointly estimate the channel matrices of all
links in a three-hop multiple-input multiple-output relay system. A PARAFAC and a PARATUCK2 tensor
model of the received signal were constructed, and the proposed algorithm used a two-stage iterative fitting al—
gorithm for tensor model. The ALS algorithm was used to fit the PARAFAC tensor model in the process of esti—
mating the compound channel matrix. Then the TALS algorithm was used to fit the PARATUCK2 tensor model
in the process of extracting all the sub-echannel matrices. The proposed algorithm could loose the limitation on
the number of antennas at the destination node. Moreover, compared with existing methods, the proposed al-
gorithm could avoid error propagation as well as improve the spectral efficiency with few pilots. Numerical ex—
amples demonstrated the effectiveness of the proposed algorithm.

Key words: MIMO multi—relay system; Semi-blind channel estimation; tensor decom position; two-stage itera—

tive algorithm
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