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Tab.2 Tracking accuracy comparison
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Tab.1 The initial parameters of robots

R, RPosX RPosY L CKPos
1 3 1 30 5,10
2 5 1 20 5,10
3 7 1 40 5,10
4 9 1 20 5,10
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Tab.2 The initial parameters of tasks

T P I I, A L, L, W  TPos
1 1 3 0 0 4 1 10 3,5
2 1 5 0 0 6 1 20 58
31 4 0 0 5 1 30 93
4 1 4 0 0 5 1 30 7.5
5 1 3 0 0 3 1 10 83
6 1 3 0 0 2 1 20 4,6

BRI IR, BV A B B LA N Z [H]
(BEREFERT , HLES ALESITAT S5 e I IRIF AL
Plas NMRIREATAE S5 e 8. 0 1 ARUE IR Y il 5
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Tab.3 The contrast of task execution time

S

R,.=4 T=3 T=4 T=5 T=6
JE A 111 179 180 205
IE4Y) 100 180 185 201
NG RES 99 168 168 180
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Tab.4 The energy consumption of the original

algorithm

m

" R, BATE R
‘ T=3 T=4 T=5 T=6
1 15 30. 34 46. 06 46.20 65.00
2 10 27.50 27.46 57.16 57.42
320 26.92 57.08 57.18 57. 14
4 10 35.24 35.24 50. 82 52.90

Spea Kl 1621 2 460 2916 3221

R5 ERVIEZHEEHRER

Tab.5 The energy consumption of tanagent cotangent

algorithm

m

R R ATER
' =3 T=4 T=5 T=6
1 15 30. 16 46. 08 46. 08 56.70
2 10 31.56 31.48 49.24 54.72
3 20 26. 86 57.10 57.12 57.06
4 10 31.32 31.28 58.70 64. 06
BRER K2 1618 2 461 2913 3180

®6 EEUWHEENREEHER

Tab.6 The energy consumption of the improved

algorithm

m

kK R, AT EREE
T=3 T=4 T=5 T=6
1 15 30. 18 48.10 48.12 57.16
210 25.52 25.50 49.16 56.76
320 26. 88 53.28 53.30 57.16
4 10 31.28 31.26 49.78 54.50
MBER E3 1558 2 355 2777 3113
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A Multirobot Cooperative Strategy Based on Improved Fitness Function

ZENG Qingshan, FENG Shanshan

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

Abstract: This study focused on the fitness-based cooperative strategy and its improvement method. It was

found that the problem of the most matching task could not be decided when the robot had the same fitness

tasks. By adding the distance fitness function related to the robot’s starting and ending position, the robot

could choose the best matching task. At the same time, more realistic Gaussian distribution model was used to

calculate the fitness of the external ability. The simulation results showed that the improved algorithm could not

only achieve the optimal matching, but also be more efficient and energy saving than before.

Key words: fitness; cooperative strategy; multi-robot; heterogeneity; distance fitness
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Down Image Recognition Based on Deep Convolution Neural Networks

YANG Wenzhu, LIU Qing, WANG Sile, CUI Zhenchao, ZHANG Ningyu

(' School of Cyber Security and Computer, Hebei University, Baoding 071002, China)

Abstract: Because of the scale and the various shapes of down in the image, it was difficult for traditional im—
age recognition method to correctly recognize the type of down image and got the required recognition accura—
cy, even for the Traditional Convolutional Neural Network ( TCNN) . To solve the above problems, a Deep
Convolutional Neural Networks ( DCNN) for down image recognition was constructed, and a new weight initial—
ization method was proposed. Firstly, the salient regions of down images were cut from the images using the
visual saliency model. Then, these salient regions were used to train a sparse autoencoder and get a collection
of convolutional filters, which accord with the statistical characteristics of dataset. At last, a DCNN with In—
ception module and its variants was constructed. To enhance the recognition accuracy, the depth of the net-
work was deepened. The experiment results indicated that the constructed DCNN increased the recognition ac—
curacy by 2. 7% compared to TCNN, when recognizing the down in the images. The convergence rate of the
proposed DCNN with the new weight initialization method was improved by 25. 5% compared to TCNN.

Key words: deep convolutional neural networks; weights initialization; sparse autoencoder; visual saliency;

image recognition

(LSR5 )

Improved TLD Object Tracking Algorithm Based on FAST Feature Points

MAO Xiaobo, ZHOU Xiaodong, LIU Yanhong

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

Abstract: TLD was a new long-term object tracking algorithm in recent years. It is different from the tradition—
al tracking algorithm in that it combined the traditional detection algorithm and the tracking algorithm, and
then the learning module was used to study the characteristics of the object. In this paper, an improved TLD
object tracking algorithm based on FAST feature points was proposed to ensure that the selected feature points
could be tracked correctly and reliably to improve the accuracy of the tracker. At the same time, for the track—
ing process, the learning module template cumulative effects is obvious, reduced the real-time performance.
Using a dynamic template management mechanism, when the number of templates reached the threshold, by
comparing the similarity between the template and the current target, the specific template was deleted and the
number of templates was kept constant. Experiments results showed that the improved algorithm had higher
tracking precision and real-time performance.

Key words: TLD; long-term; object tracking; feature point
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Research on Evolutionary Game of Visual Cortex Networks

LU Peng'?, ZHANG Wei', LI Yaping', LIU Sujie'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Collaborative Innovation Center of In—
ternet Medical and Healthcare in Henan, Zhengzhou 450001, China)

Abstract: Research on vision from the perspective of network was a new direction. There was a contradiction

between transmission efficiency and wiring cost in visual cortex network. Based on the principle of economy,

the evolutionary game laws were proposed between the cost and efficiency under the limitation of energy by

simulating the visual cortex network. The visual network model was built upon the sulci of 15mm in V1. The

heterogeneous evolution of the visual cortex network confirmed the existence of contradiction between informa—

tion transmission efficiency and wiring cost. The collaboration cliques generated by mixing the dynamic game

strategies of efficiency and wiring cost validate the evolutionary game laws. The evolutionary game laws showed

that there existed a dynamic evolutionary mechanism of class complex network in visual cortex network, and

provided a new way for ordinary vision information management.

Key words: visual cortex network; transmission efficiency; wiring cost; evolution; game
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The Realization of RZFBF Pre-coding Based on GAMP Algorithm
for Base Station Cooperation System

WANG Zhongyong, FENG Shuangli, YUAN Zhengdao, ZHANG Yuanyuan

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

Abstract: In the base station cooperation system, the centralized cooperative pre-coding based on regularized
zero-forcing beam-forming( RZFBF) could obtain a similar capacity performance to that of dirty-paper coding.

However, with the number of cooperative base station increasing, the centralized cooperative pre-coding had a
quite high requirement for the backhaul capacity. In order to solve this problem, a distributed transmitted sig—
nal design scheme based on generalized approximate message passing( GAMP) algorithm was proposed. The
scheme decomposed the overall computational cost into many smaller computation tasks by exchanging informa—
tion between adjacent base stations, which greatly reduced the requirement of backhaul capacity. Simulation
results showed that the proposed algorithm could achieve approximate system throughput with the centralized
cooperative RZFBF pre-coding at a lower computational complexity.

Key words: base station cooperation; zero-forcing beam-forming; pre-coding; backhaul capacity; message

passing algorithm

(L35 27 )

Research on Trajectory Planning and Simulation on the Serial-parallel Leg of
a Novel Quadruped Walking Robot

GAO Jianshe, WANG Yuchuang, LIU Deping, WANG Baotang

( Mechatronics Institute, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to improve the payload-weight ratio, a novel quadruped walking robot was presented. And
aiming at the impingement in the process of movement of the quadruped walking robot, a low contact compact
trajectory planning method using high order polynomial curve was used. Each leg of the robot was composed of
a 3-RRR parallel mechanism which was connected in series with a rotating mechanism. The coordinate system
was established based on D-H method. Based on the low contact compact algorithm and the uniform linear mo—
tion, the trajectory planning was carried out respectively for the swing phase and the support phase of the foot
end of the serial-parallel leg. The trajectory of the foot end in the global coordinate system of the hip joint was
calculated according to the inverse solution model. The four driving function of the leg was calculated using
Matlab based on the inverse kinematics solution of the hybrid leg’s kinematics model. Finally, the leg model
was exported into the ADAMS, the motion simulation of the hybrid leg was carried out by using ADAMS after
adding constraints and the drive. The result showed that the foot end of the hybrid leg achieved the goal of low
impact, and the curve of foot end of the speed and acceleration was smooth. The simulation results were con—
sistent with the theoretical results and the rationality and validity of the algorithm were verified. This research
provided the foundation for the further research of robots gait planning and motion control.

Key words: series parallel; quadruped walking robot; trajectory planning; matlab; ADAMS simulation
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Research of the Index Model of Power Grid Development Diagnosis Based on ANP

WANG Zhengyang' , ZHAN Zhimin®, LUO Bin®, LIU Xingbo®, LI Yuanlin®, YE Lei*, CHEN Genyong'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Hubei Central China Technology De—
velopment of Electric Power CO. LTD, Wuhan 430077, China)

Abstract: Followed the development law of power grid, the related index of the power grid development based
on its own conditions and external factors to establish the diagnosis model by using ANP. By considering the
energy, environment put forward, land and other resources on the development of power grid constraints, we
innovative index was from the perspective of long-term development of the power grid. Considering the mutual
connection and restriction between those indexes, use the model was used to diagnose the present situation and
development space of the power grid development. Based on the example of diagnosis, the diagnosis model
could guide the development direction of regional power supply, optimize energy structure, find the weak link
in the development of power grid, evaluate the development space of grid, and grasp the development direc—
tion. It was a reasonable and feasible new type of power grid development diagnostic method.

Key words: power grid; development; diagnosis; ANP; index system
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Tab.1 Location of LMRD in structure for different
conditions
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Fig.5 Dynamic responses of the No. 52 node

on top-floor under El-Centro wave
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Fig. 6 Dynamic responses of the No. 52 node

on top-floor under Taft wave
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Fig.7 Dynamic responses of the No. 52 node

on top-floor under Artificial wave
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Tab.2 The maximum dynamic responses of each floor in different conditions under El-Centro wave

b RO /em BRI/ (mes )
TH1 T2 T3 T4 4 T 1 TH2 T3 T4
1 2.63 2.69 2.75 3.55 3.35 3.50 3.61 3.40
2 7.47 7. 60 7.85 10. 03 5.41 5.75 5.55 5.65
3 10. 60 10.77 11.24 14.21 5.41 5. 64 5. 64 5.59
4 13.35 13.53 14.13 17. 89 4.83 4.89 5.02 4.95
5 15. 84 16. 01 16. 66 21.10 4.47 4.58 4.75 5.19
6 18. 17 18. 31 19.03 23.85 4.97 4.95 4.98 4.98
7 20. 48 20. 69 21.49 26. 88 5.06 5.03 5.03 5.19
8 22.97 23.39 24.30 30. 66 4.85 4. 86 4.85 5.16
9 25.74 26. 35 27.37 34. 63 4.49 4.47 4.44 4.61
10 28.12 28. 88 29.98 37.91 4.17 4.26 4.25 4.62
11 29.90 30.76 31.94 40. 33 4.73 4.80 4.79 5.23
12 31.00 31.94 33.15 41. 80 5.16 5.23 5.22 5.56
F 3 Taft i TARE LRI R A E & K30 715
Tab.3 The maximum dynamic responses of each floor in different conditions under Taft wave
. WA em RO /(mes )
TH1 TH2 TH3 TH 4 TH1 TH2 TH3 T4
1 2.52 2. 60 2.69 3.10 1.67 1.90 1.62 1.70
2 6.93 7.08 7.33 8.49 4.28 4.23 4.13 4.35
3 9.76 9.86 10. 25 11.79 4.99 4.98 5.07 5.21
4 12.07 12.24 12.71 14. 60 4.85 4. 86 5.02 5.21
5 14. 15 14.35 14. 86 17.07 4.98 4.94 5.00 4.88
6 16. 09 16.28 16. 81 19. 34 5.02 5.01 5.03 4.97
7 17.91 18.13 18. 67 21.49 4.89 4.89 4.87 4.95
8 19. 65 19.97 20. 54 23.58 4.89 4. 86 4.84 4.97
9 21.52 21.91 22.51 25.82 4.99 5.01 5.12 5.07
10 23. 11 23.54 24.17 27.82 5.13 5.16 5.17 5.15
11 24.30 24.76 25. 44 29.36 5.23 5.22 5.23 5.17
12 25.06 25.54 26.27 30. 34 5.29 5.24 5.25 5.33
x4 ATETARREIRXEEE R K06
Tab.4 The maximum dynamic responses of each floor in different conditions under Artificial wave
b RO /em BRI /(mes )
TH1 TH2 TH3 T4 Tl T2 TH3 T4
1 3.04 3.25 3.38 4.84 1.97 1.99 1.93 1.98
2 8.32 8.85 9.29 13.27 4.32 4.34 4.26 4.24
3 11.44 12.23 12. 86 18.33 5. 64 5. 68 5.63 5.61
4 13.87 14. 69 15. 62 22.38 6.13 6.21 6.20 6.26
5 15.73 16. 62 17.70 25.57 5. 65 5.75 5.79 5.92
6 17. 10 17.93 19. 14 28.23 5.31 5.23 5.23 5. 69
7 19.33 20. 05 21.50 31.46 5.01 4.98 5.01 5.41
8 22.04 22.53 24. 04 34.45 4.46 4.55 4.59 5.05
9 24.76 25.29 26. 64 37.49 4.45 4.61 4.59 5.01
10 26.79 27.39 28.92 40. 11 5.23 5.23 5.27 5.72
11 28.13 29.01 30. 82 42.19 6.35 6.45 6.53 6.93
12 29. 07 30.24 32.05 43.56 7.33 7.55 7.65 7.95
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Position Optimization of Lead Magnetroheological Damper
in Energy Dissipation Structural

ZHANG Xiangcheng', CHEN Na', LUO Fang’, ZHAO Jun', XU Zhaodong’

(1. School of Mechanics and Engineering Science , Zhengzhou University , Zhengzhou 450001 , China; 2. Zhengzhou Institute of Fi—
nance and Economics, Zhengzhou 450000, China; 3. School of Civil Engineering, Southeast University , Nanjing 210096 , China)

Abstract: In this paper, Lead Magnetroheological damper,LMRD, was taken as a kind of new damper designed
to reduce effectively the seismic response of structures. The position optimization of LMRD in structure was to
improve the damping effect of controlled structure in LMRD, and it was taken the optimal structural quadratic
performance index loss produced from removing damper as optimization goal at the same time. The result showed
that the optimal position of LMRD in structure was depended on the structural properties and parameters, which
had little relevance to the type of seismic wave, when considering the loss of structural optimal quadratic per—
formance index without LMRD as the optimization objective. Also, LMRD could control the horizontal displace—
ment response of structure, under the seismic load, effectively, rather than the acceleration.

Key words: lead magnetroheological damper; optimal placement; reinforced concrete frame structure; quad-—

ratic performance index; dynamic response
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Fig.1 Schematic diagram of reflection wave
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Tab.1 HJC constitutive material parameters of concrete
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Study on SHPB Techniques of Constant Strain Rate Loading

LIANG Shufeng, WU Yu, LIU Dianshu, LI Xiaolu, ZHANG Huige

( School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China)

Abstract: Constant strain rate loading could effectively solve the stress uniformity and the dispersion effect of
the SHPB device in the application of rock-ike materials based on a comprehensive analysis of the testing
technology on the SHPB data processing principle and the conditions which SHPB device applied in rock mate—
rial. It was determined that conical-eylindric bullet was an effective way to realize constant strain rate loading.
An analysis of different shape parameters was made by means of numerical calculation for the total length of
400 mm conical-eylindric bullet. It was seemed that the optimal area ratio between small end-face and large
endface was 0.7, and the specimen length-diameter ratio of granite was between 0. 75 and 0. 82. The optimal
cone length of the bullet is 300mm. By comparing the waveform with traditional cylindrical bullets, it was
proved that the designed conical-eylindric bullet could achieve the constant strain—rate loading of granite was
verified from two aspects of numerical simulation and experiments.

Key words: SHPB; constant strain rate; stress wave; dynamic behaviors
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Tab.1 Parameters of sand
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Tab.3 Shear strength indexes
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Study on Flax Fiber—reinforced Sand by Triaxial Test

MA Qiang, XING Wenwen, LI Lihua, HU Xin

(' School of Civil Engineering and Architecture, Hubei University of Technology, Wuhan 430068, China)

Abstract: Traxial test were carried out to research the stress-strain relationship and strength property of flax fi—
ber—einforced sand. The variation of shear strength indexes of flax fiber—reinforced sand in different flax fiber
content and different confining pressure was investigated. And the frictional mechanism between the flax fiber
and sand in the shearing process was studied. The laboratory test results showed that, the strength and the ca—
pacity for resisting the deformation of flax fiber—+reinforced sand were better than those of pure sand. Compared
with the pure sand, the shear strength indexes of flax fiber—reinforced sand were changed, the cohesive and
friction angle were increased, while the friction angle increased relatively less, the cohesive force increased
greatly; in the certain number of rate of water and fiber length, the value of deviator stress, shear strength and
cohesion firstly increased and then decreased with the increase of flax fiber content, and there existed an opti—
mum fiber content.

Key words: traxial test; reinforced sand; flax fiber; stress-strain relationship; strength index
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£1 SK90' 5 FR.
Tab. 1 The indicators of SK-90* asphalt £4 EHERRERE
FAR TG STINAE HIE(E Tab. 4 Indicator test results table
25 °C 37 /0. 1 96.0 80 ~ 100 X
> CEAJE/O- T 5CH STIE Bt gy, K
oAbt FREREE) /C 47.2 =42 W A gE s BED e
5 CHLEE /cm 11.2 — (0.1 mm) cm C (Pars) %
o o e 5 1 69.2 1.2 47.2 0.9 15
EDPE: Z'Kﬁﬁh*fﬁj(ﬁga{{ﬂjfzm@ﬁ'g 2 5.9 129 511 2.8 14
R i HDPE, ) YERE IR 2 FR. 3 50. 1 69 6.6 3.3 27
R2 SEERZKG HDPE Ry itaE 4 46.2 1.0 57.0 11.7 34
Tab. 2 Physical properties of high density 3 45. 6 9.0 67.2 15. 6 24
polyethylene HDPE 6 55.3 7.7 79.2 1.9 28
e R B RN B S R
L7 (grom™)  HE/MPa  (g-(10 min) ) K3/% 8 43.7 10.3  64.9 8.5 24
9 0.5 56 72.8 24.1 40
4k 0.951 24 0.95 500
10 62.7 5.5 83.9 6.5 41
1.2 RBE= 11 36. 1 13.7  62.6 4.1 38
. . 12 47.1 50 63.1 7.6 14
HDPE/SBS/ERaIE ¥y B Ak F i 3
I EFHK%E“?{ @@ 'E;EE i 13 37.2 6.8 83.8 32.3 51
BCPER S B B IR A B A, AR R T 4 50.0 55 969 140 48
B N HEI 3 o A ) B — e R S U A 15 51.7 19.8 79.2  25.7 54
. R B S I ) TR IR 16 55.0 17.4  67.8 4.4 52
et PE BRI A BBV LR L S By o) 17 38.3 26.4  68.4  28.0 48
?iﬂlﬂiﬁg%gii[m—lﬂ Lj& SBS ﬂl‘fﬁdﬁ%ﬂ‘]/ﬁﬂ{%» 18 57.2 7.1 90. 4 5.8 46
SR 3 R 19 49.9 26.0 66.3  34.6 58
"3 ﬂji H FJ" EX%LI @ﬁ/ji - ”% ﬁa& @f 20 48.6 1.0 86.2  30.8 49
WY EH 3 AR o MEdRBES T ) 51.4 7.3 0931 9.5 60
ESH5 KF-6 RS, Wk 3 R, 23 51.1 35.0 77.2 29.3 55
3 MEeEXHERKER 24 55.2 21.5 86.4 14.2 55
25 51.2 20.8  92.7  55.4 58

Tab. 3 Performance impact factor level table

" SBS  f&ky  HDPE B LUR7I N R
¥ B/ BRSO BRSO WE R EEES
% % % min (remin”") <C

4 0.0 15 4 000 170
8 1.5 30 4 500 175
12 3.0 45 5 000 180
16 4.5 60 5 500 185
20 6.0 75 6 000 190

wm A WD =
[ N O S

MRS 3 1 1E A R R KPRl il 07 &,
ol E SCH AP IR T : PR A5 U IR AE 140 C A2
A LUEEUH; 72 140 CFAnA SBS #il HDPE # ik
10 min; 7E=E BTV AT 10 s AR BB J5 4%
WUCE T 2SR AT s 87 U1 57915 A BEAS
HF17E 160 C T AHE 1 h, flfE AU L.

2 HEER

iz BE HT IR IR 56 5 58 A £ A RE R AT B
T HYH A, 2 D PEO F8 AR I X 45 SR AR B an 3k 4

3 MEREREARITEN O

N T HEAF T ES RS2 ik
P VEBERY I 43 2 52 5 R I A B A
T 58 R TT 220 i W ER 45 R AT 5 45
3.1 $tAE

FEABEAE I d ERE = KAz —, R T
W7 A CRE AR B 8 B RN 45 1 S PERE. AR IR 52
IR GG RIS AL AT T7 2200 Fr, FF 0 8 2k I
RUEATRZE 3T, A2 N3 S A 1 s, A b B
2 Hilm SHERIHE A FPEIE.

HiZ S FIE 1 Al LIF h, HDPE 2 82 52 i
AU E AR EE PR, fE HDPE
I BT SR S I e N R . X
(X HDPE A B Ja& T 5 PR A, BAT 8w 0 WP A
T, AT BE G 45 1 R 4 S 20 7 A ) it i
WiRH] 74w /£ HDPE 240 3. 0% H1 4. 5%
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Tab.5 Penetration variance analysis table

H&R 2775 Fil Fy 2
SBS = 197.252 4.542 —
BB 77.276 1.779 —

HDPE % 886. 492 20. 411 ITEA
CuRsIlingE| 194. 592 4. 480 —
B ) % 43. 432 1. 000 —
B )75 g 107. 148 2.467 —

n
=
T

/0. 1mm)
s &

o5}
W
OD\

.0 1.5 3.0

HDPEBE/%

4.5 6.0

1 $HANERBERRTUHE

Fig.1 The penetration curve with the significant factor
I B ARE A AR [R] 915 20, X 0] E 232 31
ELESEE 2.
3.2 ;U=

AL R R T PR = KI8bR 2 —, Sk
T R RS E P, 2 B A R Sk 6 ]
2 Fiis.
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Tab.6 Softening point variance analysis table

R 22775 Fl Fy i E M
SBS 54 2 576. 033 8. 840 B
WA 45 1 721. 349 2. 475 —

HDPE & 618.553 2.122 —
ST [E] 345.317 1.185 —
B % 291. 381 1. 000 —
YT A 330. 864 1. 135 —

FEFE/em

0 1 1 L

1.0 2.0 3.0 1.0
SBS#H /%
(a) ZEFF BESBSH EA{b I 28

7

3.0 4.0 5.0
SBS B E %

2.0

B2 RUAHEEERZRTUmLE
Fig.2 The softening point curve with the significant

factor

H1Z% 6 FIIE 2 W[ LI i, SBS 282 mi 42
B UEI AL R B F R R BEE SBS £
HAYBGIN, PAl S SRR B B TR X2
SBS Vo —Rhm 0 TR AW, Koo THET R nl L
BEHE LR AR AT AR AL, i T i, oo BE aT
DU R A 3l 23l BE AR, 32 S I T i 4
ZRIE W IR 25 4. R I, SBS (45 H K, SO i
TR POXBR 245 R 8 g R A 1 T o L 12 A A
I ¥ SBS #1484 3. 0% F1 4. 0% Y}, F Ak i B
[l EE A —FERYRR L, T RESE Hh T HAl T2 24K

.
3.3 &EE
SIE 55 SR s 0 ARG IR P R ) EE AR . 0
MresRangk 7 fE 3 Fos.
xRT EEFENHWE
Tab.7 Ductility variance analysis table
e 2 J7 Fn Fy P
SBS 54t 626. 260 85.322 AW EFE
g g 3Ty 7.340 1. 000 —
HDPE & 430. 828 58. 696 e
Eupalliny | 13.516 1. 841 —
B % 203. 020 27. 659 —
BT 218. 828 29.813 —

FEFF/em

3?0 4,‘5 o,‘o
HDPE#B /%
(b) REFEBEHDPES B A7k h 25

1.5

E3 ZEEBEERRTHME
Fig.3 The ductility curves with the significant factors
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27 fE 3 o LIFE i, SBS $55 F1 HDPE
B0y R ) 2 A v T T A 1) 32 B s M) A
RARE K K. BEE SBS B ny g, &
SR RIS i HDPE 20300, 4 B
BB K Ul B F, 454 HDPE X4+ A BE
(s, 526 e 75 7] BB R o HDPE 42 i 1 14
TN AR RE M 2K 22 444, 1 SBS 43 T-HE AR B i
S 5 R RN SR A AR I RS 3 R A i B R AR
T T e i A IR P e
3.4 EEHFE
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Tab.8 Viscosity variance analysis table
K i 22775 Fy e
SBS & 1 468. 990 23.019 W E
KRB R 1 069. 794 16.763 BE
HDPE 4 1 051. 006 16. 469 nE
BT [A] 222.182 3.482 —
B R 63. 818 1. 000 —
BT 729. 338 11.428 e
30
25+
7 20
&
s
i
fé 10
5
0 1 1 1 1
4.0 8.0 12,0 16.0 20,0
BB E %
(b) BaRRD #5548 1 i 2%
30 ¢
25
70
&
13
%
ﬁ 10
5
0 L 1 1 1
165 170 175 180 185
BRI C
(d) BEBY LR 4R fh Hi 2k

REHEREERRT LA

Fig.4 The rotational viscosity curves with the significant factors
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Tab.9 Elastic recovery rate variance analysis table

R 2577 Fl Fy B
SBS B 3 574. 960 28. 070 [T
i iz 598. 960 4.703 —

HDPE & 138. 560 1. 088 —
5P At [ 264. 560 2.077 —
)R 127. 360 1. 000 —
SR B 703. 810 5.526 —

M2 9 MIE S AL i, SBS B X i Ak
PEDI T BOTAEIR R R iR BEE SBS B 1)
B, FEVRE AN WP . SOPE I SRR R AR
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Fig.5 The elastic recovery rate curves with the

significant factors
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5.0% . SBS il HDPE 54 3[Rl 52 5 ekt
AR AE B2, JE BEFE SBS 54 A 1S NI <, B HDPE
B BB N S KIS W, DAKE B N 5 B R BRA
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SBS i % 2 A SR I B S PEYK S AR B
AT AHTA], BB R R 5. 0% . 53 41, & B 5
B VA BT UN BE X e B E A R R, Ok 5
209 , BT EE T EC 165 C.L S kMR B =
FHLE , BTUTI )X 5245 2P U 7 PERE RS IR/
MAREEE KT YT A AT 45 min, BTH) 3 A
nJHL 4 500 r/min.

TEBALH #7758 T , HDPE/SBS R I by =48
SEAUMEIR TS IR AR PERE XA B4, sk 10 e
7. HEPAJERATE S5 7edy Ak idE 90 Chifq, B
A RAFR AR E T [l S “CIE BEAMIET 20 em,
HAT RAFH IR DT RN e B AR 20 Pass 7oy,
el T UL BT AR IE BE 0 A A 4 R RE T 5 4k
R B LR BT K 30 RE 7 ROR AR g PR
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®10 BRFESHEHTESHERF R
Tab.10 Performance table for optimum preparation

parameters

Bl ¥/
FAJES ol S e DeRe SR

Pt O mws e
(0.1 mm) C J& /em (Pars) /%
BT R 55 90 20 20 60

4 Hig

(1) HDPE/SBS/JE A e 52 we ik 9 il 45
TS TS HO0 HAE RE Y 52 i B AR AR ]
ABE B R — R R B DL — R AR i
PrifE.

(2) SBS X 55 I 7 B AR AL s T
PEVR I A5 Wi B R HDPE 48 50400 52 5 Ve U 75
AR A RZ M B, SBS #l HDPE 2 #4652 &
WOV T 1 SE BE AT 52005 4 BCPE R 45 B A 5 DR
JEE X T 2 785 118 552 i B A AH [+

(3) £ LR i A5 BV B0 48 J7 58 8 BUrE s
HDPE #2450 1. 5% ,SBS #5154 5. 0% , JE Rk
Bl 20% , B UL O 165 °C, 59 ) 5y
4 500 r/min, BIYIRETE] R 45 min. BEET, S
) s AR A M IR BT R B A SR ) At K 43
FHHRE I .

(4) 25 BRI B X G eI 195 L
BRI T ESEOT HAE A W] 1. ' —25 0]
DEESSEER? 3 dHE - STl PiE” 3 - SOE M NIE
BT

S E ik

(L] E N BB /SBS WU 43 Bk 1 75 K s 4 g
W5E (D], 7922 KRN 2B, 2016.

(2] HANLL, ZHENG M L, WANG C T, et al. Current
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modified asphalt [J]. Construction and building mate—
rials, 2016( 128) : 399 —409.

(3] WANG S F, CHENG D X, XIAO F P, et al. Recent
developments in the application of chemical approaches
to rubberized asphalt [J]. Construction and building
materials, 2017( 131) : 101 —113.

4] TREGHI, skt AR, 55 Ok iB i BRI ) X AR
Wi HEARYE R R m ()], th AR, 2015, 35
(5):273 -275.

(5] ¥, msie, B4 RO AR ot I
HERerRm (1], FEa il T, 2012, 29(2)

77 - 80.
6] . BRI HRTHE ], &g Tk, 2001,
24(2) : 65 - 66.

(7] 1. PRAR K /SBS 2 45 siebk 5 55 i AL AN 1 g
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Properties of Composite Modified Asphalt with HDPE/SBS/Waste Tire Powder Mixed

HE Rui'?, HUANG Xin*, GENG Jiuguang®, CHEN Huaxin’

(1. Pavement Engineering Technology Research Center of Gansu Province, Lanzhou 730030, China; 2. School of Materials Sci—
ence and Engineering, Chang’ an University, Xi’ an 710061, China)

Abstract: To study the optimum preparation process of HDPE/SBS/waste tire powder mixed with three kinds
of modified asphalt, SK-90 # asphalt was used to select SBS content, powder content, HDPE content and
Shear rate, shear time and shear temperature to prepare compound modified asphalt. The results were analyzed
by variance analysis method. The influence of each test variable on the performance of composite modified as—
phalt was obtained, and the optimal preparation scheme was obtained. The results showed that the SBS content
had the greatest effect on the softening point and the elastic recovery rate. The content of HDPE had a great
effect on the penetration. The SBS and HDPE content had an influence on the ductility. The content of the
modifier and the shear temperature the effect of rotational viscosity was essentially the same. The optimum
preparation scheme was as follows: the content of HDPE was 1. 5% , the content of SBS was 5% , the content
of waste tire was 20% , the shear temperature was 165 “C , the shear rate was 4 500 r/min, the shear time was
45min. Under the optimal preparation scheme, the high temperature stability and low temperature crack resist—
ance of the modified asphalt were greatly improved, and the viscosity of the modified asphalt was increased and
the adhesion to the aggregate was enhanced, which improved the anti—rutting ability and the ability of resisting
the water resistance. The elastic recovery rate could ensure the crack resistance of modified asphalt.

Key words: composite modified asphalt; orthogonal test; variance analysis; SBS; waste tire powder; HDPE
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Fig.1 Turbulence field of grilles
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Tab.1 The turbulence intensity of different schemes
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Fe a1 / FEMHOFLRST /em
cm 60 40 30 20
25 35.1 37.9 33.4 37.5
20 31.7 25.8 23.3 29.1
15 25.6 25.9 20.9 18.2
10 22.3 17.8 17.3 18.6
2 BEIRERBRORE
Tab.2 The turbulence integral scale of different schemes
m
A L / M OFLURST /em
cm 60 40 30 20
25 0.1224  0.2940 0.2555 0.3844
20 0.1189 0.4086 0.2031 0.7754
15 0.1049 0.3072 0.2919 0.2856
10 0.1006 0.0785 0.1011 0.2395
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Fig.3 Measuring point arrangement
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Study on the Effect of Turbulence Intensity and Integral Scale on the Reynolds
Number Effect for the Surface Wind Pressure of Rectangular Structure

BAI Hua, GUO Congmin, LIU Jianxin

( Research Center of Highway Large Structure Engineering on Safety, School of Highway, Changan University,
Xian 710064, China)

Abstract: The experimental results obtained from the conventional low Reynolds number wind tunnel test may
name errors due to the Reynolds number effect. And the improper simulation of turbulent wind parameters may
lead to further increase of the error in the wind tunnel test. By using grille turbulence in the wind tunnel, a se—
rial of local turbulent wind fields were formed with the same turbulence intensity but different integral scale and
with the same turbulence integral scale but different intensity. This paper examined the Reynolds number
effect for the surface wind pressure of rectangular structure and the effect of turbulence intensity and integral
scale on the Reynolds number effect for the surface wind pressure. The results showed that the Reynolds num—
ber effect of the mean wind pressure and the fluctuating wind pressure was the lowest in the windward side, the
maximum in the leeward side and the second in the crosswind. The increase of the turbulence integral scale
and intensity would lead to the further increase of the mean wind pressure’ s rangeability in the sensitive region
of the Reynolds number effect. The influence of the integral scale on the Reynolds number effect of the fluctu—
ating wind pressure wass smaller than that of the mean wind pressure, especially on the leeward side. And the
turbulence intensity had little effect on the Reynolds number effect. The fluctuating wind pressure on the struc—
ture surface was mainly dependent on the turbulence intensity of the inflow, which was independent of the
scale of the model.

Key words: civil engineering; wind tunnel test; Reynolds number effect; turbulence integral scale; turbu—

lence intensity
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(B /R i, g/ mol.

2 #R5iti1e

2.1 R[E SO, /ZrO, S EBHIFIN

TELFAER VR A 20 g/ L AL 10 g/L, 2
R EE Ay 220 °C, R EHAIR 2 h B4 T, %52
RIF] 80,7 1220, gk Xt EL F= 3R  , 245 51
N 1 FioR. B SO,° /Zx0, Gk it (3 fin, EL
(7= 355 W . R i — 8 AL A SR, X AR
S0,*" 17x0, T3 40 F 0 4 Ak 5 14T XRD A1
FTHR F4F.

P 1A R [ 67 2% 2 i AL 0 9 XRD fi FTHR
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W, R0 SO,° /7200, W BE AT BUAE B MR USY L. B
A G PRGN, USY (AT 5 0 3 7 1 2K, IX 2

x 100% , (1)

k1 ARERZHKES SZUSY EUFEEZESHK EL
Tab.1 Synthesis of ethyl levulinate from cellulose using
different SO,”” /ZrO,loading over USY

AN RIS/ (ge L) EL 2/(mol%)
Usy 10 19.1
10% SZ-USY 10 38.2
20% SZ-USY 10 35.6
40% SZ-USY 10 34.5
a 62
239
274 328

usy
10%S0;/Zr0,-USY

209,505 710, USY
10950, /7r0,-USY

40003 600 3 200 2 800 2400 2000 1 600 1200 800 400
B/ (em™)
(b) FT-IR

E1 AREfRZEMELTH XRD.FTIR EE
Fig.1 XRD patterns and FT-JR spectra of catalysts
with different SO,’~ /ZrO,loading
RN KLY SO,° ™ /200, HEBUER AR 4 B N 3R
LI & T A6 [, i T iy S0,7
Zr0, 3k 2 55 57 10 0 BR TG PR 67 s, B IR 971 2K
PEAR A (0 A4k 35 M L IR I, SO, /20, 1 f 38

H 10% FefE.

EI1(b) Akl 7 2T 5 i 20 A0 .
&l 1( b) Frzn, 76 450.810 A1 1 100 cm ' Ffhir &
Si—O B A R AEWE ' FE 1 119 em ™! 1 926
em ™ BT AR S =0 HE A S—O B A X FR A 45
s 7E 3 440 em ' BHIT R O—H A9 45 3R
BhU. G TT LA, SO, /Zx0, 1 3 171 3K %
USY ZpFii . FlE 745 A 34 m, USY 7E1 100
em A9 Si—O WL TS 55, B 100 em ' 4L
BZE1119 em™' 5 S=0 Ml A, ix nl fiE
J& 80,77 1710, F#E R 22 8] 4 A0 L AF F 5 1 9.
DA E AR FHBE % SO, 17x0, 71 35 5 1 38 i i
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2.2 EHFIMRIE
2.2.1 k@M (BET)
USY J3F-iiti S 2 R wiT e i N, 47 330 245

B2 FioR. 713k S0, /710, J5 ISZ-USY (1
PFLARIE R ZE 7. 29 nm, B b 2 T AR L 25 24 [
%, 3% B 843 80,77 /2x0, 43 H7E USY fLiH
AL T, i Al FL I 2E.

R2 BMAEASFRHROREREILR

Tab.2 Surface area and porosity of zeolites before-after modification

v BET F A/ HhRTAR/ S ALALEE/ AL/ TR/ ALl /
ﬁﬁﬂ 2, -1 2, -1 3, -1 3, -1
(m'g™) (m™+g™) (m +g™) (m'+g™) nm nm
USy 789.637 0 69. 605 8 0.083 7 0.296 8 1.927 5 4.9195
10% SZ-USY 64.958 9 20.483 5 0.043 9 0.019 1 3.881 8 7.2850

2.2.2  RARMHLH( NH,-TPD)

12 2y NH,-TPD 3% 5] A& 2 F i, USY i
AT B 2 AN BTG 150 ~ 250 °C ] i) g B e s
I SR 10,350 ~ 450 °C [H] {14 i B 4 o] 1 548 12 Ho
L. T SZUSY HEARFRIBR 1 55 BR A A Hh i RIS
£ 550 ~ 620 °C [1] 52 L Ib 1 v ol M PR 06, SR 28
A , AR SR U (1. 191 mmol /g
FE3) 1. 035 mmol /g) (H A7 BAMEILT TR DR B 1S i
XA T YER A L EL OB R T

10%S0; /Zr0, -USY

160 Z(Il() 360 460 S(Il() 660
HpErC
2 {4k USY #0110 %SZ-USY #9 NH,-TPD £ &
Fig.2 NH,-TPD profiles of USY and
10 %SZ-USY zeolite catalysts

2.2.3 ez oA ( PydR)

&1 3 S AL A S e W BTG FR ]
3 0 Ul USY10% SZ-USY HEALFIRE i B 21 4N i
¥ B4 Lewis g (1 450 ecm™') F1 Bronsted fi&
(1540 em™") (ORFAFIG. Bt 25 00 B 10 T v
TEFITE 1 450 em ™" W i U4 58 B A8 A A K, 1 540
em ~ WSO R AR AL I Sk, DA P 1Y Lewis R LU
512 4 3 Bronsted [ig LSRR H 0o . [FIREEAS
Lewis fi# Fil Bronsted Ji& 19451, {13 USY F1 10%
SZ-USY feA A4t Ak £ 4 2= B g 55 i EL. AR J it
WEM LT AN 1450 em ™ Fl 1 540 em ™' Il
g T AR B AN [ Ui BE T Y R ik B UM, 45
W3 3. it S0,° 17x0, Wy f BT , A ALY
B L R4 A Frimi/b. H 2 i T 01 281k 5 1Y

i
R
=
1 400 1500 1600 7700
W #/em!
(a) USY
]
R
=
1400 1500 1600 1700
He¥rem

(b) 10% SZ-USY

B3 (AL AL IE R R T 5P 1T
Fig.3 The Py-R spectra of USY, 10%SZ-USY

&3 (B USY F1 10%SZ-USY # B #F0 L g
Tab.3 Bronsted and Lewis acidities of USY
and 10 % SZUSY

W/ B/ L/

HAL X B/L
L C (mmol'gfl) (mmol'gfl)

200 0.416 0. 082 5.063

USY
350 0. 308 0. 067 4. 623
200 0.242 0. 066 3. 689
10% SZ-USY
350 0. 149 0. 052 2.893

PR LGN, A2 UE T 10% SZ-USY i fb £ 4k & i
fifk, NI = 1 EL B9 3, X — 455 5 NH,-IPD
A IR AHAT

2.2.4 #EHH(TGDTA)

K4 J310% SZ-USY £ TG-DTA Z3H7. fnfE 4
7, 10% SZUSY AR AL FILENR T 200 °C i
HF 358 4 BRI B 7K I B4, 200 ~ 800 °C i
A B, 0 B B A R A e T SR R R
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Fig.4 TG analysis and DTA analysis of 10 %
SZ-USY catalysts

H B 2 1 0 P A A Y 0 8 0, el it R W 10%
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Fig.5 Effect of different reaction conditions on
ethyl levulinate yield
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Fig.6 Effect of recycle time of catalyst on
ethyl levulinate yield
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Alcoholysis of Cellulose into Ethyl Levulinate Catalyzed by SO,” /ZrO,/USY

CHANG Chun, AN Ran, KONG Pengfei

(' School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Solid acid catalyst SO,>” /Zr0O,/USY was prepared by precipitation-dipping method. And the
effects of different parameters on the conversion of cellulose to ethyl levulinate were also investigated. The re—
sults showed that 10% SO, /Zr0, /USY presented the highest catalyst activity when calcined at 400 °C for 3
h, and the high yield (38. 1 mol%) of EL was obtained at 200 °C for 3 h, with a catalyst dosage of 10 g/L.

EL yields of 50. 77 mol% , 39.55 mol% , 44. 87 mol% and 43.59 mol% could be obtained from fructose,

glucose, sucrose and inulin, respectively. The catalysts were characterized by XRD, FTHR, BET, NH,-I'PD
and TG-DTA. The prepared solid acid catalyst could be recycled and reused four times with good catalytic ac—
tivity.

Key words: SO,>” /Zr0,/USY; cellulose; catalyze; alcoholysis; ethyl levulinate

( b4 65 11)

Consolidation Properties of Ground Rubber Modified Soil-bentonite Backfills

HE Jun, YAN Xing, HU Xiaojin, WANG Xiaoqi

( College of Civil and Architectural Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract: The waste tire ground rubber was used as a modified material, to enhance the contaminants adsorp—
tion capacity of soil-bentonite backfill. Based on the consolidation tests of soil-bentonite modified with ground
rubber, the effects of ground rubber and simulated leachate on consolidation and compression properties were
studied. The soil-bentonite modified with ground rubber was medium to high compressibility soil. As ground
rubber particles had different compressibility and hydrophobicity from clay particles, the compressibility and
consolidation velocity of the samples increased slightly with the increase of rubber mixing content. For the
sample modified with bigger ground rubber, the compressibility and consolidation velocity were larger. When
the rubber mixing content is constant, simulated leachate would decrease the liquid limit, the combined water
and the thickness of absorbed water, which would reduce the compressibility and increase the consolidation ve—
locity of the sample.

Key words: soil-bentonite modified with ground rubber; coefficient of consolidation; coefficient of compressi—

bility; simulated leachate
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Fig.3 XRD spectrum of NTO film in different
temperature
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Tab.1 Grain size and surface roughness of NTO film
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i J3 /°C. Atvhz R /nm RS /nm
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Influence of Annealing Temperature on Structure and Properties of
Nb-doped TiO, Thin Films

SU Leisheng', LIN Yu®, DONG Lin', XIN Rongsheng'

(1. School of Material Science and Engineering, Zhengzhou University , Zhengzhou 450001 , China; 2. Department of Chemistry,
Henan Education Institute, Zhengzhou 450014, China)

Abstract: Nb-doped TiO,transparent conductive thin films were prepared on Glass substrates by magnetron
sputtering method. The structure and the properties of the films were characterized by using X-ray diffraction
( XRD) , atomic force microscope ( AFM) , UV-Vis spectroscopy and four probe resistance tester. The results
showed that the anatase phase Nb-doped TiO, thin films were obtained when the annealing temperature above
250°C, also the structure and the photoelectricl properties were improved with the temperature increased. The
best visible light transmissivity reached to 80% and resistivity droped to 2. 5 x 10 > Q) *cm when temperature at
300°C. As the annealing temperature were risen to 350°C , the films began to appear rutile phase, then the
photoelectric properties were decreased. Moreover Nb doping was beneficial to reduce the crystal phase trans—
formation temperature of the TiO, thin film. The Nb-doped TiO,thin film absorption edge also produced blue
shift, and the blue shift degree of the thin films absorption edge was different with the change of annealing
temperatures.

Key words: temperature; Nb-doped; TiO, thin film; structure; photoelectric property
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Tab.2 The average particle size and the specific surface

area of slag powder with different ball milling time
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Study on Glazed Tile of Glass-ceramic from Waste Residue Prepared by Direct
Sintering Process

LU Hongxia', LYU Zegang', CHENG Xianggian', XIN Ling’, HOU Tiecui'

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Yicheng New En-—
ergy Co. Ltd, Kaifeng 475000, China)

Abstract: Glazed tiles of glass—eeramics were prepared by direct sintering using blast furnace slag as main raw
material. The results showed that the composition of blast furnace slag was glass phase, which chemical com-
position was CaO, SiO,, Al,O,, a little of TiO,, and Fe,O;. When particle size was 3.3 pum; the content of
blast furnace slag was 80wt% , potassium feldspar was 10wt% , talc was 10wt% ; crystallizing at 800 °C for 30
min and sintering at 1 160 °C for 1. 5 h. The sample’ s water absorption was 0. 12% , micro-hardness was 6. 5
GPa; flexural strength was 128 MPa, which met the GB performance requirement of glazed tile. The main
crystal phase of glass-ceramics was wollastonite( contain a little of anorthite) . Crystal size was about 1 pm and
the morphology of crystal was globular and needleike.

Key words: blast furnace slag; direct sintering; glass ceramic; glazed tile
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