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Tab.2 Resource update rules under different conditions
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Tab.3 The parameter configuration of the application
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Tab.4 Part of the scheduling results of the heuristic algorithm based on time freedom degree
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Tab.5 The performance criterion of the heuristic
algorithm based on the time freedom degree
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Tab.7 The experimental results of different scales

of tasks
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Tab.8 Experimental results of different numbers of user Spacecraft
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Scheduling Model and Heuristic Algorithm for Tracking and Data Relay Satellite
Considering Multiple Slide Windows

HE Minfan', ZHU Yangi®, JIA Xueqing’

(1. School of Mathematics and Big Data, Foshan University, Foshan 528000, China; 2. Beijing Institute of Remote Sensing Infor—
mation, Beijing 100085, China; 3. College of Electrical Science and Engineering, National University of Defense Technology,
Changsha 410073, China)

Abstract: Efficient scheduling algorithm plays a key role in improving the efficacy of tracking and data relay
satellite system ( TDRS) . Scheduling of TDRS aims to scientifically allocate TDRS resources according to the
task application information from the users, such that maximal task requirements are met and the optimal activ—
ity schedule is made for the TDRS system. The mathematical model is constructed for the TDRS scheduling
problem with the consideration of multiple slide windows in real-world requirements. The objective of the mod—
el is to maximize the task completion rate and the expectation satisfaction degree of users. The involved con-
straints include task requirement constraints and resource using constraints. A heuristic algorithm based on
time freedom degree is proposed to solve the model, which includes four operators, i.e., evaluation of the
time freedom degree of each task, matching between tasks and resources, task insertion and resource update.
At last, extensive experimental simulation demonstrates the effectiveness of the proposed algorithm.

Key words: tracking and data relay satellite; scheduling; heuristic algorithm; optimization
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A Review of Bacterial Optimization and Its Applications

YAN Xiaohui', ZHU Yunlong®, ZHANG Zhicong', LU Cixing®, LI Shuai', YI Wenjie’

(1. School of Mechanical Engineering, Dongguan University of Technology, Dongguan 523808, China; 2. School of Electrical
Engineering and Intelligentization, Dongguan University of Technology, Dongguan 523808, China; 3. College of Management,
Shenzhen University, Shenzhen 518060, China)

Abstract: Bacterial optimization was a kind of swarm intelligence approach proposed in recent year. In this
paper, troduced several typical bacterial optimization algorithms were introduced and the keywords of relevant
literatures were analyzed. Based on the frequency of these keywords, the algorithm improvement studies were
reviewed. It manly containsed four main aspects: parameter and structure improvement, algorithm hybrid, op-
erator improvement, and multi-objective reconstruction. Applications of bacterial optimization on engineering
problems were reviewed as well. At last, the research direction in future was prospected.

Key words: swarm intelligence; optimization computation; bacterial optimization; algorithm improvement
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Multi-source Image Appearance Transfer Based on Edit Propagation

LIU Shiguang,SONG Zhichao

(' School of Computer Science and Technology, Tianjin University, Tianjin 300350, China)

Abstract: Traditional appearance transfer methods automatically took advantage of dense patch matching
method and required the source images and exemplar images had higher visual similarity. However, such pairs
were rare. Furthormore, existing methods used a single source image, which were unable to deal with complex
image appearance transfer. To solve the above problems, a multisource image appearance transfer was pro—
posed by editing propagation. Firstly user intuitively built regions, which were likely to have similar color sta—
tistics by strokes and general precise stokes by a new automatically stroke correction method. Then edit propa—
gation method was employed to find all the pixels with the similar appearance. To deal with the complex im—
age, a multi-source image based automatically transfer method was introduced. Finally, our method performed
color transfer or texture transfer between designated regions and generated the result of appearance transfer.
Various experimental results verified the effectiveness of the proposed method.

Key words: edit propagation; stroke interaction; multi-source; color; texture; appearance transfer
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VR + Pharmacophore: An Interactive and Visual Virtual Screening System

HE Gaoqi'?, GONG Bojie', CHEN Cheng', YU Minggiang', LU Xingjian'"®, LI Honglin’

(1. Department of Computer Science and Engineering, East China University of Science and Technology, Shanghai 200237,
China; 2. Shanghai Key Laboratory of New Drug Design, Shanghai 200237, China; 3. Smart City Collaborative Innovation Center,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Pharmacophore-based virtual screening technology had higher accuracy, faster computing speed and
lower research costs than the traditional screening technology. However, the microcosmic and structural com—
plexity of the molecule posed challenges to the user’s spatial perception and data analysis capabilities. In this
paper, the virtual reality and pharmacophore computing technology were combined design to interactive visual
virtual screening system based on Unity3D engine and HTC Vive device. The main functions of the system in—
cluded molecular analysis and rendering, pharmacophore calculation, visual interaction based on HTC Vive.
Experiments showed that the interactive visual virtual screening system proposed in this paper could bring a
new perspective for the design of pharmacophore and enhance the interaction experience of drug design re—
searchers.

Key words: virtual reality; Unity3D; pharmacophore; virtual screening; human-computer interaction
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A Method of Positioning the Human Body Joints Based on RGB and Depth

Information

ZHANG Qingjian, HAN Jianping

( School of Computer, HangzhouDianzi University, Hangzhou 310016, China)

Abstract: In this paper, a method of positioning the human joints based on RGB-D was proposed. The human
body skeleton line was obtained by the deep image filtering, dilating and thinning processing of the kinect ac—
quisition, the end and turning points of the human skeleton line were obtained according to the corner detection
algorithm. Then tracked and positioned the human’s face in the color image, at last the 15 joints of human
body were positioned combining with the proportion of the rigid parts of the human body. The results showed
that the accuracy of positioning joints of this method was improved by 7% compared with the method of positio—
ning the joints directly according to the proportion of the rigid parts of the human body, and the accuracy of
positioning the joint of head was improved by 42% .

Key words: RGB-D; kinect; image thinning; corner detection; facing tracking; positioning joints
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Visualization of Public Opinion Emotion in Education Based on Multiple Media Data

LIANG Yitao, WANG Changbo

( Department of Computer Science and Software Engineering, East China Normal University, 200062, China)

Abstract: The research of public opinion on education had important values in the field of crisis management,
public opinion guidance and so on. At present, Internet has become the main channel for people to express
their opinions. However, distilling the emotion trend of public opinion and propagation mechanisms of the
emotion, and analyzing the characteristics of emotion on multiple media platforms were still challenges. There—
fore, a visualization system of emotion on education public opinion was designed. Firstly, the requirements of
emotion analysis of public opinion were defined after the discussions with the users. Secondly, the emotion
recognition algorithm was used to recognize emotion of text, and the emotion propagation algorithm was
proposed based on the emotion propagation model. Thirdly, multiple interactive views were designed, which
allows users to do comparative analysis on different online media platforms, and analyzed propagation mecha—
nisms of emotion. Lastly, case studies on network data of education in 2015 showed that the system could meet
the requirements of users and effectively support users’ selection of media platforms in public opinion guidance
and crisis management.

Key words: public opinion in education; visual analysis; emotion analysis; network media data; propagation

of emotion
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Design and Implementation of Cyberspace War Situation Visualization

System for Joint Operations

ZHANG Yang, SI Guangya, WANG Yanzheng

( Academy of Joint Operation, National Defence University, Beijing 100091, China)

Abstract: In this paper, the system function analysis was carried out based on the capability demand of the joint
operation for Cyberspace War Situation Visualization System( CWSVS) . Then, a distributed system architecture
based on HLA was constructed based on the capability perspective, service perspective and operational perspec—
tive, and the scenario generating architecture and real-time running architecture were designed. The component—
based rapid and customizable situation driven technology and the map-based multidayered dynamic fusion visual—
ization technology were taken as the key technology examples. At last, the cyberspace of fensive and defensive
operations against the C4ISR system was given as an typical example, and the utility of the system was demon—
strated.

Key words: cyberspace war; distributed system; rapid and customizable; C4ISR system
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Abstract: Due to the low monitoring intensities on key tracking persons( suspects) , the police suffered from
the very small amounts of suspect social location data, which was hard to effectively reveal the social mobility
patterns of suspects, and restrict the police action validity for suspects filtering and crime blockading etc. Fa-
cing this data sparsity challenge, a novel Tensor Collective Decomposition Location Prediction ( TCDLP) mod-
el was proposed, to estimate the latent visiting intensity at an arbitrary spatiotemporal node. Specifically, it
modeled the visiting intensities of suspects with 3D tensor, where the three dimensions stood for suspects, lo—
cations, and time slots respectively. Then, the missing entries in the tensor would be filled through a multi-da—
ta fusion tensor decomposition approach, which integrated the correlations of locations and suspects relying on
multiple social environment data. So by supplementing the visiting intensities in this tensor, the social spatio—
temporal distribution pattern for each suspect could uncovered. TCDLP was evalvated by using a real-world
suspect dataset collected from 241 suspects over 6 months with about 19 thousands location records, showing
our model outperformed state-of-the-art approaches to the problem.

Key words: suspect spatiotemporal prediction; tensor decomposition; crime prediction; location prediction
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Research on Speech Recognition Based on Improved LSTM Deep Neural Network

ZHAO Shufang, DONG Xiaoyu

( Institute of Computer Science and Technology, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The language model based on neural network LSTM structure, the LSTM structure used in the hid-
den layer unit, the structure unit comprises a storage unit to store information for a long time, which has a
good memory for historical information. But the LSTM in the current input information state does not affect the
final output information of the output gate, get less historical information. To solve the above problems, this
paper puts forward based on improved LSTM ( long short-term memory) modeling method of network model.
The model increases the connection from the current input gate to the output gate, and simultaneously com—
bines the oblivious gate and the input gate into a single update gate. The door keeper input and forgotten past
and present memory consolidation, can choose to forget before the accumulation of information, the improved
LSTM model can learn the long history of information, solve the drawback of the LSTM method is more robust.
This paper uses the neural network language LSTM model based on the improved model on TIMIT data sets
show that the accuracy of test. The results illustrate that the improved LSTM identification error rate is 5%
lower than the standard LSTM identification error rate.

Key words: long-short term memory( LSTM) ; deep neural network; speech recognition
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The Application of SVM Based on Auto-encoder in Bearing Fault Diagnosis

LEI Wenping, WU Xiaolong, CHEN Chaoyu, LIN Huiyi

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

Abstract: The fault feature should be extracted before the SVM was applied to the bearing fault diagnosis. In
the previous feature signal extraction, it was based on the existing knowledge model. With the application and
promotion of DNN in recent years, AE had a special advantage in feature extraction. As an unsupervised
learning method, AE could extract the features of the signal based on data driven, making the feature extrac—
tion no longer depends on prior knowledge, and the whole fault diagnosis processed more intelligent. In this
paper, the improved AE. DAE, were used to extract the features of the bearing signals, and the fault diagno-
sis was carried out by SVM. Finally, by compared with the SVM based on EMD energy entropy feature extrac—
tion, the superiority of DAE-SVM with unsupervised learning method was reflected in bearing fault diagnosis,
and its diagnostic accuracy was nearly 100% .

Key words: SVM; auto-encoder; unsupervised feature extraction; EMD; energy entropy; fault diagnosis
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The Analysis and Improved Design of a New AGYV Drive Unit

Based on Differential Driving

ZHAO Huadong, JIANG Nan, LEI Chaofan

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

Abstract: Commercial automatic guided vehicles ( AGV) usually used chain transmission mechanism for pow—
er transmission, and the fixed structure of the wheel could be considered as cantilever structure. Therefore,
the problem of wheels "tilting" and start-stop " shocking" easily occurs, which limied the accurate movement
of the AGV during frequent and rapid acceleration or deceleration. In this paper, AGV designed by a company
was taken as an example. Through repeated tests and numerical simulations, the structure and force analysis
were used to find out the reasons for this phenomeno. The larger stress was caused by the "L" —shaped sus—
pension mechanism, which magnified the contact gaps of each component; the use of the chain transmission
mechanism could make it easy for the AGV to form gaps between the sprocket and the chain when the AGV
started, stopped, moved forward, backward frequently. Then a new drive unit structure was put forward from
the engineering point of view, which could solves the above problems, at the same time-greatly could reduced
the stress in the mechanism, could improve the transmission precision, and could provide a more practical and
optimized driving structure for the design of AGV.

Key words: AGV; simply supported straight connection; drive unit; transmission efficiency and accuracy; fi-

nite element; engineering applications

( L5 57 )

Image Deblurring Using Adaptive Alternate Direction Multiplier
Overlapping Group Sparsity Method

WANG Jie, LI Shengguang, SONG Yifan, BAI Ke, MA Tianlei

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

Abstract: Image deblurring technology played an important role in the image processing field. Total variables
regularization with overlapping group sparsity was gradually applied to the image deblurring problem. It could
preserve image edge characteristics and suppress the generation of the staircase effect. When using the alter—
nate direction multiplier ( ADMM) method to solve the overlapping group sparsity total variables model, the
penalty factor could greatly influence the deblurring process and it was not easy to adjust. Therefore, a method
was proposed to adaptively adjust the penalty factor according to the recovered image when the model was be—
ing optimized. This method adaptively restored the best picture and ensured the robustness of the algorithm
while guaranteeing the speed of calculation. Experimental results showed that the proposed method outper—
formed other recovery models in terms of PSNR, SNR, relative error and other evaluation indices.

Key words: deblurring; total variation; overlapping group sparsity; ADMM; adaptive
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Fig.1 Water model experiment device
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Fig.3 Free surface changes at different time
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Fig.5 Solid particle position distribution at

different time
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Fig. 6 Regional division for stirring flow field
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Numerical Simulation of Multi-phase Flow Mixing in Stirring Tank Based on
EDEM-FLUENT Coupling

WANG Jianming, QIU Qinyu, HE Xunchao

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

Abstract: By means of EDEM-FLUENT simulation and VOF( Volume of Fluid) method and Euler-Lagrangian
model, a mixture model of discrete solid, continuous liquid and gas phase was constructed to simulate the
three—phase flow with soliddiquid—gas in a stirring tank. The effect of the moving state of solid particles in stir—
ring tank and free liquid level were explored. The gasdiquid continuous phase modeling based on VOF method
using FLUENT software could capture gasiquid interface well and the model was closer to the actual working
condition. Based on the Discrete Element Method ( DEM) , the discrete element modeling of solid particles
was established and its position information in the tank was simulated intuitively by the joint simulation of the
two software. The dispersion of solid particles was consistent with the results obtained by Euler method.

Key words: stirring; multiphase flow; EDEMFLUENT joint simulation; gas-iquid interface



2018 4 9 A
#3098 HSH

Journal of Zhengzhou University ( Engineering Science)

MR (L ¥R ) Sep. 2018

Vol.39 No.5

XEHS 1671 -6833(2018) 05 - 0085 - 06

B A B 1 55 85 4R 4 I S B

EWMHE, £ R
MR A TS5 7 XM 450001)

W OE FRRRZIFARREBRERE, AMARR AT B RMRE L HIRREREG Y HAL
ZMHMEER, FRAAB SN BRSO, AL RSO AR R P A REZEHE ABER
FO M A AR AT 03 Am K R 3R BR . RIS K UG D 00 A B e B R SR e 4 R 5R ek A 4R
B AR TN KR EREENAVE. RERERELEBOHZIMZIREHN3 REAX

KR L RE; BoH R RERE

HESZES: TUS2L.3 XERARERD: A

0 3|

Wi SR YT B0 T R AR S PR 25
Al A5 B BRI ML AE 5 AT EE L, AT Rk
KBRS SRAANL . LR —F R
Wi sk e OB R MR TE T be s I A 4R
BRAERL A, T IR0, BT BT A 2 S R B B R
AL G AL A5 7R 5 4, SRR I8 I 7 % ol 25
2L e AT H g AR S IR AL 48 ST
R R RN A KB LR 1 A Sk e Bl T 2
VNSRSl

VeI DB BRI A A AR, X 4R
PR 5 AR K 52 v R B T B L AR R
L G2 N SRR VE HEAT T O B AT
B — 5 114 BF 58 R AR 2 SR L R 2
B KR AR T 2 S TS OB 8 S 7
WA PUE R B B Rk TR
bR R R L R s v A B B
X5 AR A 1 P 0 5% ) B SRR BT 5 /0 L U
S5 R 2 X - D A B A 5% 3 e T O o IR
Z AR A R R L R 5 U I BT R R 1 L3
WA B AR DR R AN [ 4B e X U
SIR AR IR L TR AR [ 45 2 R K X - R
A T 55 A 1) 5 ) L AR A 6 L.

B 5 B U B R R R, LARS A

il 1

5 H#3: 2018 - 02 - 19; 1&iT H #A: 2018 - 04 - 05

doi: 10. 13705/j. issn. 1671 - 6833. 2018. 05. 009

B O E R, DURLED 0 IO A8 i 23 B il 8 A9
IRid A M &5 0 WF FE A [l 45 5 8008 08 95 4 T o 2
AIRZ I, 25 U A0 5 BRIRC 5 L, D e — 2B P
[l 5 G R LG 52 Ty PR S i 2%

1 R5EHER

1.1 R

IR T 25 FhAFE, S B R AR P
SE 1 R R RAS [R] 25 a2 0 HLAD R K. 4 R
LI R A N T R RN 2 ~ 3 mm, ML
KK EAD 50w R FLAR 5 mm 1 0 M 5
K Ve AL A 0.5 mm Al 2 mm [ + T
i 3 77
L2 RXEHME

S8 (S IR L AR BB K 58 O kA oD
(JGJ/T 70—2009) , %5 & HuiA: £+ 5T , %
KR 100 mm {9 37 5 A B 5 B A Oy 2E
R AR i R E, BEALHIAE 5 A4S KRR R S A
(BEEN0.5% ") M A KA LS+ F
) k1R,

KK N 0.5 g iYL 7 FEFR 2 - FF A
FOHRP L A K =AY AR A K
BEFES AT P B KR AE 35% 24 URHA K
DAL U i) T2 AL K R A 8 U SR — R 2
100 mm R &E 08, N TR 7 i, 1 He 1y 4y

BEE&WHE: “+ = 7EZRHE RS 5 B35 H (2015BAL03B03)
YEE B v W HE(1960—) 2o, BRvg | =N B K22 4042, WS, FE NN LG B R 5@ 50 Ge 0 5 iz 4
R AR P 5 B 5T, E-mail: tongliping@ zzu. edu. cn.



86 IO R A R (T R

2018 4F

M i G 1) o 2 R E T A A 25 UK DR K
KB TR 6 ~8 mm, i R KA T )5 T
10 5 AR 3 £ D T TR ) RO
il /F 58 UG i 48 h, SR 5 X IR Bk AT R G
T PRE. BB PR RS AR S0 W IR T SR
28 d, R 4P 58 Ja BRI A b RO 45 3R Y
AR
x1 THEERRESH
Tab.1 Proportion of soil sample and number
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Fig.1 Failure process of rice straw-mixed specimens for

compressive strength tests
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Tab.3 Average compressive strength of the specimens

in group B2
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WS frE/ B B/ PEWE ., R
kN mm o MPa MPa  VEZE g
B24 13.95 3.38 1. 44
B22 13.12 2.34 1.33
B23 13.91 2.92 1.44 1.45 0.134 0.093

B24 16.14 1.92 1. 64
B25 13.34 2. 69 1.39
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Fig.4 Load-displacement curves and its
fitting curves of the cube specimens in group B2
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Tab.4 Average compressive strength of the specimens

in group B

T IR IR
. . N (R / N a5
g w2
MPa 2

kN mm
B1 13.03 2.63 1.33 0.089 0. 067
B2 14. 09 2.65 1.45 0.134 0. 093
B3 12.98 2.39 1.32 0. 080 0. 061

B4 11.817 3.388 1.21 0.082  0.068
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L1/ mm
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Fig.5 Load-displacement curves of the cubic specimens

with differen coarse sand content
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Fig.6 Failure process of the specimens with rice straw

and lime during the compressive test
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Tab.5 Average compressive strength of the specimens

in group C

R R B i
Y MR B ey . R

kN mm MPa h‘{ﬁ;% %ﬁl
Cl1 11.18 2.16 1.17 0. 100 0. 085
Cc2 11.56 3.57 1. 19 0.038 0.032
C3 11.73 2.34 1.20 0.064 0.054
Cc4 11.41 2.69 1.18 0.130 0.110
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Fig.7 Load-displacement curves of the cube
specimens with different lime contents
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Fig.8 Failure process of the specimens with rice straw,

sand and lime during the compressive strength tests
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Tab.6 Average compressive strength of the specimens

group D

7S 7S WALy S
G MR B/ EmEs L, AR

KN m MPa il 22 Z5
D14 11.56 2.05 1.19 0.230 0.193
D12 10.72 2.22 1. 11 0.199 0.180
D13  13.19 2.54 1.36 0.132  0.097
D14 12.39 2.34 1.27 0.231 0. 182
D24 12. 07 2.20 1.25 0.110 0.088
D22 13. 66 2.20 1. 40 0.121 0. 086
D23  14.87 2.17 1.53 0.122  0.080
D24  13.15 2.89 1.35 0.057 0.042
D34 11. 46 2.25 1.17 0.176 0. 150
D32 14.04 3.17 1.45 0.083  0.057
D33 13.15 2.30 1.34 0.094 0.070
D34 12.69 1. 81 1.31 0.248 0.190
D44 10.91 3.40 1. 11 0.180 0.162
D42 12.32 2.21 1.27 0.209 0. 164
D43  12.51 2.08 1.30 0.090  0.069
D44 12.13 2.81 1.23 0.173 0. 140
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Fig.9 Relationship between the coarse sand content of

different lime and compressive strength of test block
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Study on the Influence of Different Admixtures on Compressive Strength of
Adobe Wall Mud

TONG Liping, LI Cong

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

Abstract: In order to study the influence of coarse sand and lime with different contents on the compressive

strength of the mud cube and the correlation between them, the compressive strength test of the mud cube were

carried out, and the optimal mixing ratio of different admixtures was found to provide theoretical data for the

improvement and reinforcement of the adobe wall. The experimental results showed that the compressive

strength of the specimen increased first and then decreases with the increase of coarse sand content. The com—

pressive strength of the test block was slightly improved by adding lime. with the increase of lime content, the

compressive strength of the test block had no obvious change. There was a good polynomial relationship be—

tween the compressive strength of the slurry and the admixture.

Key words: adobe wall; mud; additive; cube test pieces; compressive strength
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Tab.1 Pavement structure and material parameters

SERTEE )= JERE fom  BPERL/MPa AR L
SMA43 i 2 5 1 500 0.25
AC20 Fifi 2 8 1 200 0.25
K e Rk L 1 2 38 34 000 0.15
TR FEE)R 18 1 500 0.20
TIRWPER T R 18 1 300 0.25
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Fig.1 Mesh model of pavement structure
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Fig.2 The change law of shear( strain) with wheel load
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Fig.3 The change law of shear( strain) with
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Fig.4 The change law of shear( strain) with speed

HRHTAL I BE T WA I 250, 25038 A ) 1) I AR
I G O R SR I A A i — T

M 4 AT ULy 50 m/s B 5N g Y
W AE 53 B EE 10 m/s I BEAR 93% Fl 95. 6% . B4R
A 2 I 0l V2 e R B I g B B W AR Ak T —
A i B 7K (ELBE 3 38 2 B0 32 T 1 0 H A 2
WA, I8 T F 22 TR A R B9 26 05T i 27 AR
AT B DX I A A P s T4 2 g A s Xy L+
A% RGN T AR T A Bk X ek A 5 ) AT .

N AR A7 28l RE e AT B JRE S A o B )
BN AR B 52 KL T LR S AT 1 AT T8 I 2%
B IE AL T H G m il O = AR AR T L &
JGHC AR S22 P9 B R g < B AR R R, BT Ak T
W BRANH 52 T RS, 5 2R W R SO I k. /L
e HIE b A e AT B bR 25 DU B Rt R AEG T o A
FHSIA), SE 2% 1 5300 48 RO 19 & A FE EAT N il
SERGUETEI, a] LR 38 CHL R 2k 24 e B DL K



%5

B, S ML T8 T T 0B A5 R o DR S T RS 93

R A T B A5 DR, 4 A (R A T X e R
IVPARECE €3 (B AR KRR RIS SR i T 2y
.

2 KAERSH

75 1R B RHR — b AL I AR AR T il S B
F3 Kt 18] (R 5 BB PR A4 R, A1 2R L ABAQUS
FI A AR I [ S fh i 2 5 70 A58 4009 75 4 )= K A
A
2.1 kALERME

B KL 47 15 47 18 R 2% 08 b 19 -F 9 17
U FE S m/s, HUIE I T BE D S0 m/s.
AR SR P BCE AR AU 7 122 3 F 55 2 50 000 K5 F-
AT U AT I8 IR 4% 0 K Y O 7 O A2 BE 3R v
ZR B B A8l AR AR R AR R, LA SR A
K5 ~6 .

40

L2y
30F = i
— '/7
é 20
@
108
0 ! L | |
50 180 210 240 270
ERAER AN

BSs EXRBREERHTUEAE
Fig.5 The change law of rut with wheel load
in different area
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Fig.6 The change law of rut with temperature

in different area
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Tab.2 The combination of pavement structure
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Fig.7 The change law of rut with speed when

structure combinations are different
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Fig.8 The depth of rut at different flight area when

structure combinations are different
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Study on Regional Difference Design of Asphalt Overlay in Airport Pavement

LI Weiguang', GUO Yang', TANG Dou’, ZHENG Minnan’, YAN Lili*, YANG Wanyi’

(1. School of Highway, Chang’an University, Xian 710061, China; 2. Shenzhen Branch of the First Highway Survey and Design
Institute, Shenzhen 518000, China; 3. Shaanxi Transportation Vocational Technical College, Xian 710018, China; 4. Fushun
City Traffic Engineering Quality and Safety Supervision Department, Fushun 113009, China; 5. Beijing’s First Road Maintenance
Engineering Co. , Ltd. , Beijing 102613, China)

Abstract: According to the early partial deformation failure, which was caused by great difference of the trav—
eling state in different flighting areas, based on ABAQUS software platform, this paper analyzed the change
law of shear stress.shear strain and permanent deformation when aircraft load, temperature and driving speed
were changed. It showed that the force and deformation of asphalt overlay would be in the limit under the cou-
pling effect of three kinds of heavy load, high temperature and low speed. By reasonable design of material
type combination and thickness, the early rutting of parallel taxiway and liaison road could be significantly re—
duced, and the service level of pavement could be improved. Thus, based on the existing design, this paper
presented a design method for different regions of asphalt overlay in airport pavement, that the allowable shear
stress and allowable rut for checking index.

Key words: airport pavement; asphalt overlay; coupling effect; shear stree ( strain) ; rutting; differential de—

sign
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