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Abstract: Simple Question Answering over Knowledge Bases ( KB-QA) was a hot topic in the field of Natural
Language Processing ( NLP) and it was also the most widely used case in real life. However in the field of
Chinese KB-QA there were still many technical challenges such as extracting relations from questions which
relation names were ambiguous and problems such as error propagation between different processes. Based on
the self-built food domain knowledge base ( FD-KB) and the food field corpus this paper proposed a new per—
spective based on two semantic dimensions of Chinese characters and Chinese words to extract relations and
mitigate the error propagation. Contrasting experimental results showed that the model of two-dimensional Chi—
nese semantic analysis that proposed here was 5. 83% ~ 13. 07% higher than the end-to-end model and the se—
mantic parsing model and verified its rationality and validity.
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relation extraction

Review of the Analysis Methods of Effective Connectivity Based on Granger Causality

SHANG Zhigang' > SHEN Xiaoyang' > LI Mengmeng' > WAN Hong' *

(1. School of Electrical Engineering Zhengzhou University Zhengzhou 450001 China; 2. Henan Key Laboratory of Brain Sci-
ence and Brain-Computer Interface Technology Zhengzhou University Zhengzhou 450001 China)

Abstract: At present the effective connectivity analysis methods based on Granger causality was widely used
in neural signals analysis of multiple brain regions. First of all the calculation principle and functional char—
acteristics of representative algorithms commonly used in this kind of method were systematically introduced.

Then the key points that should be paid attention to in practical application of this kind of methods were sum—
marized. Finally the improved algorithm for Generalized Partial Directed Coherence was taken as examples to
show the application effect on the actual electroencephalogram data set.

Key words: Granger causality; effective connectivity; neural signals; information flow
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2
Table 2 Comparison of different parameter extraction methods for single diode model
L, /A I,/pA R./Q R,/Q n RMSE NFEs
CPSO ° 0.760 7 0.400 0 0.035 4 59.012 0 1.503 3 1. 390 OE-03 45 000
IGHS ™ 0.760 8 0.343 5 0.036 1 53.284 5 1.487 4 9.930 6E-04 150 000
ABSO " 0.760 8 0.306 2 0.036 6 52.290 3 1.475 8 9.912 4E-04 150 000
IJAYA ' 0.760 8 0.328 1 0.036 4 53.759 5 1.481 1 9. 860 3E-03 50 000
MLBSA " 0.760 8 0.3230 0.036 4 53.718 5 1.4812 9. 860 2E-04 50 000
GOTLBO " 0.760 8 0.3316 0.036 3 54.154 3 1.483 8 9. 874 4E-04 10 000
JADE " 0.760 8 0.324 4 0.036 4 53.700 8 1.4816 9.861 8E-04 10 000
SADE 0.760 8 0.3230 0.036 4 53.718 5 1.4812 9. 860 2E—04 10 000
3
Table 3 Comparison of different parameter extraction methods for double diode model
L, /A I /A R./Q R, 1Q n I,/ pA n, RMSE NFEs
IGHS 0.760 8  0.976 1 0.0369 56.8368 1.9213 0.167 9 1.428 1  9.863 5SE-04 150 000
ABSO 0.760 8  0.267 1 0.036 6 54.6219 1.4651 0.3819 1.9815  9.834 4E-04 150 000
BMO ™ 0.760 8  0.211 1 0.036 8 55.8081 1.4453 0.876 9 2.0000  9.8262E-04 150 000
CWOA ” 0.760 8  0.2415 0.036 7 55.2016 1.4565 0. 600 0 1.9899  9.827 2E-04 150 000
1IJAYA 0.760 1 0.0050 0.0376 77.8519 1.2186  0.7509 1.6247  9.829 3E-04 50 000
GOTLBO 0.7608 0.2717 0.0366 53.6187 1.4668  0.259 5 1.916 1  9.954 4E-04 20 000
JADE 0.7608 0.3219 0.0364 53.7117 1.4810 0.002 4 1.6913 9.860 1E-04 20 000
SADE 0.760 8 0.226 0 0.0367 55.4854 1.4510 0.7493 2.0000 9.824 8E-04 20 000
4 Photowatt-PWP201
Table 4 Comparison of different parameter extraction methods for Photowatt-PWP201
L, /A I,/pA R./Q R,/Q n RMSE NFEs
PS¢ 1.031 3 3.1756 1.205 3 714.285 7 48.288 9 1. 180 OE-02 NA
SA 1.033 1 3.664 2 1.198 9 833.3333 48.821 1 2.700 0E-03 NA
CPSO 1.028 6 8.301 0 1.075 5 1 850. 100 0 52.243 0 3.500 OE-03 45 000
IJAYA 1.030 2 3.470 3 1.201 6 977.375 2 48.629 8 2.425 1E-03 50 000
MLBSA 1.030 5 3.482 3 1.2013 981.982 3 48.642 8 2.425 1E-03 50 000
GOTLBO 1.030 5 3.499 1 1.200 8 989. 688 9 48. 661 1 2.425 1E-03 10 000
JADE 1.030 5 3.481 0 1.201 3 981.157 2 48.641 4 2.425 1E-03 10 000
SADE 1.030 5 3.482 3 1.201 3 081.982 4 48.642 8 2.425 1E-03 10 000
0.8 ——a —
— MEHE
06k © ViEHI
2
0.4
7 o 3 zg 0.2
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(9.824 8E-04) o i
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2
° 3 Figure 2 Comparison of single diode model measured
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data and simulated data
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Parameter Extraction of Photovoltaic Models Based

on Adaptive Differential Evolution Algorithm

LI Shuijia GONG Wenyin

( School of Computer Science China University of Geosciences Wuhan 430074 China)

Abstract: It was vital to fast and accurately extract the parameters of the photovoltaic ( PV) models for the

simulation evaluation and control of PV systems. Recently

the use of the intelligent optimization methods

for parameter extraction of PV models attracted increasing attention. However these methods tended to con-

sume large computational resources. In order to extract the parameters of the PV models fast and accurately a

novel adaptive differential evolution algorithm was developed in which a new mutation strategy was proposed.

To verify the performance of proposed algorithm the single diode model the double diode model and the PV

module are selected as test models. The experimental results showed that proposed algorithm could extract the

parameters of different PV models fast and accurately. Thus

ternative for parameter extraction of PV models.

the proposed algorithm could be an efficient al—

Key words: photovoltaic models; parameter extraction; differential evolution
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Table 1 Confusion matrix of Landsat8 OLI image classification in Zhengzhou urban area
FCM KFCM MKFCM FCM KFCM MKFCM FCM KFCM MKFCM FCM KFCM MKFCM FCM KFCM MKFCM
200 216 266 21 20 20 11 15 18 9 17 15 7 6 4 323
74 52 32 244 260 320 20 14 16 16 13 11 18 14 4 352
0 1 20 15 9 153 162 173 15 9 0 20 18 8 207
23 7 0 41 38 1 3 1 0 560 571 594 0 3 1 620
2 23 0 26 19 2 20 15 0 10 10 0 82 86 110 127
299 352 207 620 127 —
2 Pleiades
Table 2 Confusion matrix of Pleiades image classification in new campus of Zhengzhou university
FCM KFCM MKFCM FCM KFCM MKFCM FCM KFCM MKFCM FCM KFCM MKFCM
320 350 392 63 48 32 21 17 11 11 12 2 473
96 62 23 532 553 598 0 0 0 18 15 7 628
12 15 15 53 48 23 601 623 640 156 113 92 770
22 23 20 31 30 26 45 27 16 498 543 582 644
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Remote Sensing Image Classification Based on Multi-core Fuzzy C-means Clustering

ZHANG Chengcai LI Fei WANG Yanmei LUO Weiran

( College of Environment & Water Conservancy Zhengzhou University Zhengzhou 450001 ~China)

Abstract: Fuzzy C-Means clustering ( FCM) algorithm could not consider the correlation between pixels when
classifying remote sensing images. In order to increase the correlation information between pixels a multi-core
fuzzy C-means clustering ( MKFCM) algorithm was proposed in which multiple kernel functions were intro—
duced into FCM algorithm. According to the distribution characteristics of pixels in feature space  MKFCM al-
gorithm automatically filtered out the optimal weight combination among kernel functions. The medium-high
resolution Landsat8 images and high resolution Pleiades images were selected as research data and by analy-
zing the accuracy of classification results of FCM.KFCM and MKFCM algorithm the results showed that
MKCM algorithm could do better in distinguish pixels with similar spectral information for different resolution
remote sensing images. Whether the accuracy of the single category or the overall classification accuracy with
MKCM algorithm was higher than that with FCM or KFCM algorithm which provided an effective way to ex—
tract the regional land cover information accurately.

Key words: remote sensing image; multi core; fuzzy C-means; kernel function
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Abstract: At present the research of long-term target tracking played a leading role in the field of target
tracking. Due to the target fast moving and object occlusion the template drift became one of the research is—
sues in this field. To solve the above-mentioned problem a long4erm target tracking algorithm based on the
improved Kernelized Correlation Filter was proposed. The kernelized correlation filter algorithm as the tracking
framework was used. Furthermore a highly reliable template update strategy as well as a conditional target re—
detection mechanism was constructed to avoid the problem of template drift. Experimental results indicated that
the proposed algorithm was more stable and reliable than the traditional algorithm in the long-term target track—

ing process.
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Compact Design Parameters Optimization of Power Battery Box
Structure in Electric Vehicle Based on Thermal Simulation

ZHANG Sanchuan MIAO Shuaibin
( School of Mechanical and Power Engineering Zhengzhou University Zhengzhou 45001 China)

Abstract: In order to solve the compact design problem of power battery box structure in electric vehicle
based on the relationship between channel area and flow speed of natural cooling air an new configuration
scheme that rectangular battery modules were misplaced into arrays and box walls were designed to be concave
and convex was proposed. The influence law of channel geometric parameters ( column distance row distance
side distance entrance diameter) on the cooling effect of battery box was studied by means of thermal simula—
tion method. The simulation results showed that the compact battery box with a column distance of 25 mm and
a row distance of 30 mm and a minimum side distance of 15 mm was obtained through the local optimization
about column and row and side distance and the internal round angle radius. Its maximum temperature of the
battery module dropped to 34 C and the maximum temperature difference dropped to 4.31 °C  which was
significantly better than the design index of the battery working temperature. The relative error of results
between the design formulas calculation and the thermal simulation was less than 5% so it could be used as
reference for the structure design of battery box.

Key words: pure electric vehicle; power battery enclosure; compact design; flow path parameter; thermal

simulation analysis
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Design of Cam Profile Curve of Flat Bottom Follower Based on ADAMS

XU Yicun ZHANG Lei

( School of Mechanical and Power Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: When design the contour curve of flat-bottomed follower cam through the method of ADAMS soft—
ware inversion the error range was always large which resulted from the unfixed place of contact point between
the push rod and the cam as the generated cam contour was actually the envelope of the push rod contour. To
improve the accuracy of the design the discretization method was proposed for the push rod contour. By taking
intersection operation of the multiple curves generated from discrete contact points ideal cam contour curve
was obtained which could provide a new method for designing flat-hottomed follower cam in ADAMS. Here
by doing the analogue simulation and comparing performance with the design target of the cam mechanism this
paper discussed the relationship between the number of discrete points and the accuracy of design. The results
showed that the cam mechanism designed by using the discretization method the follower had a maximum dis—
placement error of about 0. 207 mm the follower’ s thrust was 20 mm and the maximum error ratio was 1%;
the error was mostly within the range of 0. 1 mm and the overall error ratio was 0. 5%; and the accuracy of
cam design could be improved by increasing the number of discrete points.

Key words: flat bottom follower; cam; profile curve; ADAMS; discretization
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H _ Filtering for Delta Operator Systems with Two-channel Packet Dropouts
and Mixed Delays

ZHANG Duanjin GUO Lu
( School of Information Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: In this paper the problem of H_ filtering for networked control systems using delta operator was in—
vestigated which included two-channel packet dropouts and mixed random delays. Random communication
packet dropouts existed in channels both from sensors to controllers and from controllers to actuators. They
were represented by two independent Bernoulli distributed white sequences. The mixed random time-delays
consisted of network induced time delay and discrete infinite distributed delays. A networked-based model was
considered with a Markov stochastic process and the H_ filtering error system was constructed by using Lya—
punov—Krasovskii function in delta domain. A sufficient condition for stochastic stability of the filtering error
system with an H_ performance was obtained in terms of linear matrix inequalities ( LMI) . The explicit expres—
sion of the desired H_ filter was given. A numerical example showed the effectiveness of the proposed method.

Key words: networked control systems; H_ filtering; packet dropouts; random time delays; Delta operator
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Table 5 Output angle of opening and closing mechanism of isolation switch at different temperatures ( °)
-60 C -40 C 0 14 °C 20 C 60 C
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Table 6 Circuit resistance of isolation switch
at different temperatures )
-60 C -40°C 0 14°C 20°C 60<C
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Experimental Study on Temperature Resistance of
GW46426 High Voltage Isolation Switch

QIU Zhengxin' LIU Benxue® ZHANG Saipeng’ LI Fuyong' AO Ming® FENG Shitao> ZHANG Ren'

(1. State Grid Ping Gao Group Co. Ltd. Pingdingshan 467001 China; 2. School of Mechanical and Power Engineering
Zhengzhou University Zhengzhou 450001 China; 3. Electric Power Research Institute State Grid Jilin Electric Power Co.
Lid. Changchun 130021 China)

Abstract: High voltage isolation switch was widely used in power grid. Its performance directly determined the
safety of electricity consumption. In order to evaluate the performance of GW46-126 high voltage isolation
switch at different ambient temperatures the experimental studies on the contact clamping force contact rela—
tive position mechanism operating torque output angle of mechanism circuit resistance and other parameters
of the isolation switch within the temperature range of £60 °C in climate laboratory were conducted to get the
relationship between the qualities and temperature. Through experimental data collection and analysis the im—
pact of environmental temperature change on the mechanical and electrical characteristics of isolation switch
was determined which could provide important theoretical support for further optimizing the performance of
GW46-126 high—~voltage isolation switch and improving the applicability of environmental temperature.

Key words: high voltage isolation switch; ulira highJow temperature; contact pressure; relative position;

temperature resistance
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The Influence of Residual Stress of Tooth Surface on Bending Fatigue Life of Gear Tooth

LIU Zhuli' CHEN Yun' WANG Zhuxin®

( 1. School of Mechanical and Power Engineering Zhengzhou University Zhengzhou 450001 China; 2. AVIC Jonhon Optronic
Technology Co. Ltd. Luoyang 471000 China)

Abstract: In order to study the influence of residual compressive stress on the bending strength and fatigue life
of gear teeth ANSYS finite element software was used as the tool to build the tooth surface in layers and dif-
ferent prestress forces were applied in each depth of layer to simulate the residual compressive stress of carburi—
zing and quenching gear. The residual compressive stress gear and the absence of residual compressive stress
gear were respectively analyzed for flexural strength and flexural fatigue life. The results of the study were that
the maximum tensile stress of the gear with and without residual compressive stress were respectively 567 MPa
and 650 MPa which showed that the residual compressive stress could make gear bending fatigue resistance
greatly improved.

Key words: gear; ANSYS; bending strength; fatigue life
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Research on the Influence of Interference Fit Parameters of
Shaft and Gear on Tooth Profile

ZHOU Yang XU Gaijiao LI Dalei

( School of Mechanical and Power Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: In order to study the influence of shaft-gear interference fit on tooth profile the calculation model of

the tooth deformation was proposed by combining the shaft-gear interference which based on Lame equation and

involute equation was established by finite element method in this paper. At the same time the corresponding

calculation program was compiled based on MATLAB and the influence of the friction coefficient interference

and other parameters on the radial displacement of the gear tooth shape was studied. The results showed that

the radial deformation of the gear increased with the increase of the friction coefficient and interference and

decreased with the increase of the number of teeth.

Key words: interference fit; Lame equation; friction coefficient; interference; radial displacement
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Risk Analysis of Artificial Island Construction of Hong Kong-Zhuhai-Macao
Bridge Based on WBS-RBS and AHP Methods

LI Zongkun WANG Te GE Wei SONG Ziyuan

( School of Water Conservancy Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: In view of the the complexity and uncertainty of construction system of artificial island of Hong
Kong—~Zhuhai-Macao Bridge the WBS-RBS method was used to decompose the project structure and risk. The
AHP method and risk degree theory were used to calculate the weight and risk degree of each index layer and
the risk evaluation of the project was carried out. The results showed that the overall risk level of the artificial
island construction of Hong Kong-Zhuhai-Macao Bridge was 3-evel medium risk which was in line with the
actual project indicating that the method was reasonable and feasible and could cast extra light on the con—
struction of similar project risk assessment system.

Key words: artificial island; Hong Kong-Zhuhai-Macao Bridge; AHP; risk factor; weight; risk degree
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Influence of Deformation Characteristics of Mother Rock on Mechanical
Properties of Rockfill Materials

HAN Huaqiang' Chen Shengshui' WANG Zhanjun®® ZHENG Chengfeng' FU Hua'

( 1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering Nanjing Hydraulic Research Institute Nanjing
210024 China; 2. Changjiang Institute of Survey Planning Design and Research Wuhan 430010 China; 3. State Key Laboratory
of Water Resources and Hydropower Engineering Science  Wuhan University Wuhan 430072 China)

Abstract: Based on the largescale static three axis instrument and the large permeability apparatus the triaxial
tests and permeability tests were carried on two kinds of rockfill materials. Finally the variations of strength
deformation and permeability characteristics in different lithological rockfill materials were obtained and the in—
fluence mechanisms of deformation characteristics of mother rock on mechanical properties of rockfill materials
were preliminary analyzed. The result showed that the deformation characteristics of mother rock also played an
important role in the mechanical properties of rockfill materials namely the influence of mother rock on the me—
chanical properties of rockfill materials mainly lay in the strength and deformation characteristics while the in—
fluence on permeability characteristics of rockfill was relatively small. The strength of different rockfill materials
was not the same even though the mother rocks were under the same uniaxial compressive strength. The influ-
ence mechanism of deformation characteristics of mother rock on the mechanical properties of rockfill materials
was mainly reflected in two aspects: particle crushing and shear shrinkage. The initial deformation index of rock—
fill materials had a positive correlation with the deformation index of the mother rock and in the initial stage of
shearing the more the deformation index of mother rock the faster and the greater the strength of rockfill mate—
rials were under the same strain condition while the cumulative volume deformation and particle breakage were
relatively small. With the development of rockfill strain when a certain stress level was reached rockfill materi—
als with relatively small deformation index of the mother rock accumulated a relatively large volume deformation
due to the shear shrinkage which led a slow tendency of rockfill materials strength growth was relatively small.
While the crushing amount of rockfill materials with large deformation index increased significantly and led a
relatively slow growth of rockfill strength. It was possible to obtain a larger peak strength even the deformation
index of mother rock was low. Research conclusions indicated that the influence of mother rock on the mechani-
cal properties of rockfill should be studied from two aspects of strength and deformation characteristics.

Key words: rockfill materials; mother rock; deformation characteristics; mechanical properties; influence
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Table 2 Posterior statistical results of model parameters based on multi-chain Metropolis algorithm
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Table 3 Posterior statistical results of model parameters based on improved multi-chain DRAM algorithm
% %
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Improved Multi-chain DRAM Algorithm Based on Latin Hypercube Sampling
for Inverse Problems of Underground Water Pollution

ZHANG Shuangsheng' *  QIANG Jing” LIU Hanhu' LIU Xikun® SUN Shaohua®

( 1. School of Environment Science and Spatial Informatics China University of Mining and Technology Xuzhou 221116 China;

2. School of Mathematics China University of Mining and Technology Xuzhou 221116 China; 3. Xuzhou City Water Resource
Administrative Office Xuzhou 221018 China; 4. Shandong Province Urban Water Supply and Drainage Monitoring Center Ji—
nan 250100 China)

Abstract: Aiming at the problem caused by samples’ initial values with classical MCMC algorithm ( Metropo—
lis algorithm)  when the inverse problems of underground water pollution were solved by Bayesian statistical
methods an improved multi-chain delayed rejection and adaptive Metropolis( DRAM) algorithm based on latin
hypercube sampling was presented. An underground water pollution source identification model was built by
coupling Bayesian statistical methods to two-dimensional water quality convection—diffusion equation. An exam—
ple of a pollutant in the underground aquifer discharged instantly was put forward and the pollution source in—
formation including source’s position intensity and discharging time was solved by Metropolis algorithm multi—
chain Metropolis algorithm and improved multi-chain DRAM algorithm respectively. The example showed that
the inversion results affected by initial values with Metropolis algorithm were locally optimal or difficult to con—
vergence while the multi-ehain Metropolis algorithm could significantly improve the accuracy of the inversion
results the inversion efficiency was relatively low. On the contrary the improved multi-chain DRAM could
significantly improved the inversion efficiency under the condition of accuracy( improved by 68% compared
with the multi-chain Metropolis algorithm) realizing double improvement of inversion accuracy and efficiency.

Key words: two-dimensional water quality model; Bayesian-Markov chain Monte Carlo simulation; latin hy-

percube sampling; delayed rejection and adaptive Metropolis algorithm; pollution source identification
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1
Table 1 Physical indexes of the soil
/m ! ! ! 1% /%
(geem™) % (geem™)
19.1~27.3 2.03 20.62 1. 68 2.71 29.6 17.5
2 mm
24 ho
$»50 mm X
100 mmo. -10 C
24 h 0
2 o
3 20%
. (a) SR L (b) RIARFAFEE LR
1 (-10 °C.
1. 10. 20, 10 %+min™")
40 % *min"'. Figure 1 Destructive form of original and remolded
2 silty clay(-10 °C strain rate is 10 %-min")
Table 2 Testing plans
/ / /
C (% min") %
10 20. 62
W e
1.10.20.40 20. 62
~10 10 20. 62 (a) 18% (b) 22% (c) 24%
a,/2 10. 2 (-10 °C.
59% 10 %-min™")
Figure 2 Destructive form of remolded silty clay with
20% . different water content(—10 °C strain rate is 10 %+min")
. @
;@
10 kPa 30 s ®
50%
;@
5 min( )
50% (a) 1% min-" (b) 20%-min! (c) 40%:min
- - - 10 3 (-10 C
° 22%)
2 Figure 3 Destructive form of remolded silty clay with
different strain rate(—10 °C water content is 22%)
2.1
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and elastic modulus with water content
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Effect of Water Content and Strain Rate on the Strength
Characteristics of Frozen Silty Clay

ZHANG Yaqin' YANG Ping' JIANG Wangyang' ZHANG Ting' CHEN Liang’

( 1. School of Civil Engineering Nanjing Forestry University Nanjing 210037 China; 2. Changzhou Rail Transit Co. Ltd. Chan—
gzhou 213000 China)

Abstract: Uniaxial compressive strength and elastic modulus of the artificial frozen soil were the key parame—
ters of artificial ground freezing method design it was extremely important to grasp their variation accurately.

So the experimental study on uniaxial compressive strength of artificial frozen silty clay was carried out under
the different water content and strain rate. The results showed that most samples were drum-type damaged.

With the increase of water content the stress-strain curve gradually changed from stress softening to stress
hardening. There was an optimum water content for Nanjing typical silty clay under which the compressive
strength was highest. The optimum water content was 22% which approached saturated water content. Elastic
modulus of remolded silty clay showed a increasing trend as water content increasing but the growth rate de—
clined. The uniaxial compressive strength and elastic modulus increased with the strain rate. The resilient
modulus increased with the loading times when loading times up to 7 times the resilient modulus was basical—
ly stable.

Key words: artificial frozen silty clay; water content; loading rate; strength characteristic; resilient modulus
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Table 1 Parameters of the conductor (ground line) tensions of the substation framework kN
100 kg 150 kg
R 1. 446 3.49 2.012 1.450 1. 950 2.200
LGJ-500/45 VA 0. 821 0. 821 0. 821 0.821 0. 821 0.821
H 4.271 10 7.439 5.073 10. 022 12. 642
R=1.13 Z=0.64 H=5.0
R VA H o
2 3
Table 2 Stress at each connection point of the lightning rod subjected to wind loads under three working conditions
MPa
/ (» ) (v )

m @® G ) & ) @ G ) G )
23.5 N243 114. 88 103. 98 103.97 114.91 104. 00 104. 00
19.0 N213 48.73 43.59 43.59 48.74 43. 60 43. 60
15.5 N183 142.95 134. 80 134. 80 107.79 102. 02 102. 03
15.0 N182 156. 61 149. 90 149. 90 119.91 113. 63 113.63
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Figure 3 Comparison of the stress and displacement MPa)
results for the lightning rods with and without
ground wire
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12 mm 100 mm.
o 4 o
4
120. 07 MPa



88 ( ) 2020
s | o
PN
V,( t) = 2 Z : {ajm( l) cos wt - QDjm( w) +
m=11=1
b sin wnt - @p(@) ¥ j=12 . (2)

(o) A 6 2 (b) mlél i A Da,(D) = V2w | L(w) (1, 6,(0) = V20
4 (@) [€im, €, Iy
Figure 4 Stress of the unreinforced and reinforced 0 Ao = (w, — w,) /N
tubular joint of the lightning rod : <ij( ;)
3 o
o o 3 o
42( 30 m)
39( 23.5 m)
3.1 5
8
10
3
Table 3 Parameters of the wind speed time simulation
/(Nem™) N / /Hz
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3.2
3.2.1
6 o 6
U6 100 200 300 400 500 600 0 100 200 300 400 500 600
? I ) /s I ffl/s B .
2 (a) 3979 mkah M IR (b) 42745 1 ik 5 X B2
‘g IOj 10
2 FERIE
i02 L0 4 °
";" 10 535 — ﬁlﬁﬂtl)avunpu 4
2 BE107 r— kiR 42 55 &b
5102 10" 10° 10°  10* 107 10! 10 10" 10?
2 w/(rad-s™) w/(rad-s™)
(c) 397 s ik 3 P Ty 3% (d) 42795 Ak sh MU o) 22 %
5 1.57
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Figure 6 Time history of the stress at the bottom 560. 15 MPa
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at the top of the lightning rod '
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Table 4 Comparison of the dynamic and static stress of X
the middle lightning rod under the design wind speed
5 o 5
/ /MPa /MPa
m SR TR TR/SR SR TR TR/SR .
23.5 N243 28.54 68.55 2.40 28.62 68.96 2.41 1.29 1. 81,

19.0 N213 12.16 25.55 2.10 12.19 25.68 2.08
15.5 NI183 18.11 33.84 1.87 72.80112.86 1.55
15.0 NI182 45.62 66.26 1.45 82.00128.39 1.57

:SR TR

1.6) .

3.2.2

5
Table 5 Comparison of the dynamic and static stress
of the unreinforced and reinforced lightning

rod with ground wire

Y TR/ TR/ TR/ TR/

m MPa MPa MPa TR SR
23.5 33.31 180.11 60.36  0.34 1.81
19.0 27.45 164.16 33.64  0.20 1.23
15.5 88.77 190.34 95.09  0.50 1.07

15.0 120.07 560.15 155.21 0.28 1.29
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1 VANDERBILT M D CRISWELL M E. Analysis and

Bearing Capacity and Reinforcement Analysis of a High Voltage Substation
Framework with Lightning Rods

WANG Chaohua' ZHAO Guifeng® LIU Ran® CHEN Yiwen’

( 1. Electric Power Research Institute State Grid Henan Electric Power Corporation Zhengzhou 450052 China; 2. School of Civil
Engineering Zhengzhou University Zhengzhou 450001 China)

Abstract: The finite element model of a typical substation framework with lightning rods was established by u—
sing ANSYS software. The static bearing capacity and wind-induced dynamic response analysis were carried
out under the design load combination conditions. The results showed that the stress concentration phenomenon
was easy to occur due to the structural defects in the T type tubular joint of the typical substation structure with
lightning rods and it could be effectively relieved by installing stiffening ribs in the T type tubular joint area.
Furthermore the lightning rod designed by the current standard static method was unsafe. In actual design it
was suggested that the results of the pseudo static method should be multiplied by a dynamic amplification fac—
tor & to take into account the adverse effects of the pulsating wind on the structure. For the case in this paper
it was suggested that 8 should be no less than 1. 6.

Key words: substation framework with lightning rods; static bearing capacity; wind-induced dynamic re—

sponse; tubular joint
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Table 3 Results of travel mode under different parameters pcu/h
0OD1 0D2
0, p P&R 9 10 11 P&R
10 11
0.3 1220 280 121 97 62 981 219 144 76
0.8 0.5 1216 284 120 100 64 976 224 141 83
0.8 1210 290 115 102 73 967 233 141 93
0.3 1138 362 160 123 80 921 279 177 102
0.7 0.5 1125 375 161 129 85 918 282 174 108
0.8 1114 386 155 134 98 909 291 169 121
0.3 1052 448 201 144 104 849 351 216 135
0.6 0.5 1 036 464 201 151 112 847 353 210 143
0.8 1 028 472 193 156 123 837 363 205 158
(12) p 5 A
12 Table 5 Results of mode choice with variation of A
peu’/h
o 0OD1 0D2
(2) m  n. p= A CAR P&R CAR P&R
0.8 6, = 0.7 A=2.25 . 1.00 1093 407 847 353
1.25 1 098 402 851 349
m=n 0.4 0.5 0.6 0.7 0.8 150 1 101 399 855 345
0. 88 4 1.75 1104 396 858 342
oD 2.00 1105 395 861 339
( 0D2) 2.25 1 106 394 864 336
4 m n

Table 4 Results of mode choice with variation of m and n

pcu’h
0Dl 0D2
m=n

CAR P&R CAR P&R

0.40 1 089 411 779 421

0.50 1097 403 798 402

0. 60 1102 398 816 384

0.70 1 104 396 834 366

0. 80 1 106 394 850 350

0.88 1 106 394 864 336
(3) Ao p=0.80,=

0.7 m=n=0.88 o N
1 1.25 1.5 1.75 2 2.25,

5

1

FERNANDEZ E DE CAE J FLORIAN M et al.
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Traffic Assignment Model with Combined Modes Based on Cumulative Prospect Theory

ZHANG Xueyan HE Feng
( Institute of National Defense Engineering PLA Academy of Military Science Beijing 100091 China)

Abstract: The urban transportation network was an uncertain complex system with multiple traffic modes. Being the
direct participants travelers made choices of traffic modes and travel paths which could affect the equilibrium state
of transportation network. Based on cumulative prospect theory travelers’ perceived errors and risk-decision be—
havior were considered in the stochastic transportation network. The stochastic user equilibrium condition with com—
bined modes were analyzed and the corresponding variational inequality model was proposed and the equivalence of
model and the existence of solutions were also analyzed. A path-based method of successive average algorithm was
used to solve this problem. A super network was introduced as the example network to verify the proposed model
and sensitive analysis of the input parameters was made. The results showed that based on cumulative prospect
theory the traffic assignment model with combined modes could more effectively describe the travelers’ choosing
behaviors of traffic modes and transfer stations in uncertain transportation environment. This study could provide
theoretical support to the urban traffic mode split and site selection of transfer stations.

Key words: traffic and transportation engineering; cumulative prospect theory; combined modes; traffic as—

signment; method of successive average
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