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Test and parametric analysis of postfire
seismic performance of SRC column–RC beam
joints

Figure 6. Effect of axial compression ratio on strength

and stiffness.

Figure 7. Effect of concrete strength on bearing capac

ity and stiffness. Figure 8. Effect of profiled steel ratio
on strength and stiffness.
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Mechanical analysis of rockburst
considering the “locked in” stress in the
driving face of the roadway

Figure 4. Relation between the angle of the maximum

principal stress and the radius of surrounding rock.

Figure 5. Failure trace line of surrounding rock.



Study on the identification of major
safety defects in port engineering

Table 8. List of major safety defect in port engineering.

Type Major safety defect

Human unsafe behavior 1. Without use of personal
protective equipment in aerial work, water operation,
etc. 2. Violation of operating procedures or violation in
commanding in water and underwater operation, blasting
operation, etc. 3. Risk-taking operation, such as working
at height when the wind degree is greater than 6

Unsafe physical condition 1. No or improper protective
measures 2. Defect of equipment, facilities, accessories,
and material 3. No obvious safety warning signs are set
up.

Adverse environmental conditions 1. Inadequate lighting
in excavation and support of foundation pit, lifting
operation, etc. 2. The construction resident set in
debris flow area, landslide, etc.

Defects in management 1. Disordered safety management 2.
The safety management personnel of the construction unit
has not passed the examination 3. Special operations
personnel do not obtain the certificate of operation
qualification 4. Illegal subcontracting 5. Unauthorized
alteration of construction scheme 6. Unreasonable
schedule 7. The safety production cost is less than 1.5%
of the engineering cost 8. Absent responsibility of safety
technical disclosure



Investigating the impact of greenery on
the driver’s psychology at a freeway
tunnel portal

Table 2. Drivers’ AHRG indicator when travelling in

tunnels.
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6.61

Bilateral greenery A 1080 3.18 751 2.99 B 724 3.38 900
3.55

Table 1. Illuminance coefficient of different tunnel

forms.
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Modeling two-dimensional rubble mound
breakwater using dolos at armor layer and
geotube at the core layer

Table 6. Rundown at the mean high water level.

Format of slope Rundown, R d (cm)

1:1.5 14.5

1:2 17.0

1:2.5 22.0

Table 7. Wave transmission coefficient at the water level

70 cm.

Slope H t (cm) H i (cm) K t

1:1.5 13.1 15.5 0.85

1:2.0 9.0 16.2 0.56

1:2.5 8.3 15.7 0.53



Shear stress calculation of rubber
asphalt overlay and stress-absorbing
layer

Department of Transportation Highway Science Research
Institute. Thin Layer Asphalt Concrete Surface Layer
Technology Research [R]. Beijing: 2004.

Guan Chang Yu, Wang Zheren, Guo Dazhi. Study on the
Bonding State of Pavement Structure Layer [J]. Chinese
Journal of Highway, 1989, 2(1): 70–80.

Huang Xiaoming, Liao Gongyun. Application of ABAQUS Finite
element software in road engineering [M]. Nanjing:
Southeast University press, 2008.

Ruymbeke E. van, Keunings R., V. Stephenne. Determination
of the Molecular Weight Distribution of Entangled Linear
Polymers from Linear Viscoelasticity Data. Journal Non
Newtonian Fluid Mwch. 2002.

The Ministry of transport of the people’s communist
country. Specifications for design of highway asphalt
pavement (JTG D50–2006). Beijing; People’s Communication
Press, 2006.

Thomas Bennert, Ali Masher, and Joseph Smith. Evaluation of
Crumb Rubber in Hot Mix Asphalt. Final Report[R].
Department of Civil and Environmental Ehgineering, Rutgers
University. 2004.



Experimental study on beam-column joints
of new prefabricate assembly frame
structures

Cai Jian, Zhou Qing, Fang Xiaodan. Study on Seismic Dis
placement Ductility Factor of Reinforced Concrete Frame
Structure [J]. Earthquake Resistant Engineering and
Retrofitting, 2005, 27(3): 2–6 (in Chinese).

CECS43:92. Design specification for joints and connections
of precast monolithic reinforced concrete frames [S].
1992, 11 (in Chinese). Zhang Jichao, Chen Jiefeng, XuYong,
et al. Discussion of the new prefabricate assembly integral
frame structure technology [J]. Building Structure, 2013,
43(s1):1357-03 (in Chinese). GB 50011-2010. Code for design
of buildings [S]. Beijing: China Architecture & Building
Press, 2010, 8. Li Zhenbao, Dong Tingfeng, YanWeiming, et
al. Study on Seismic Performances of Hybrid Precast
Concrete Beam-to-column Connections [J]. Journal of
Beijing University of Technology, (2006), 32(10):898–900
(in Chinese). Luo Qinger, Wang Yun, Weng Yuhui, et al.
Experimental study of beam-column joint of precast
monolithic R.C. Frame [J]. Industrial Construction, 2009,
39(2): 80–83 (in Chinese). Mansour M, Lcc J, Hsu T. Cyclic
stress-strain curves of concrete and steel bars in
membrane elements [J]. Journal of Structural Engineering,
2001, 127(12): 1402–1411. STMERB, Specification of testing
methods for earthquake resistant building[S]. Beijing:
China Architecture & Building Press, 1997 (in Chinese). Xu
Yidong, Wang Qiwen, Chen Yunxia. Research on limiting
value of axial compression ratio ductility brhavior of RC
square column [J]. Journal of Building Structures, 2012,
33(6):103–109 (in Chinese). Yan Weiming, Wang Wenming, Chen
Shicai, et al. Experimental study of the seismic behavior
of precast con crete layered slab and beam to column
exterior joints [J]. China Civil Engineering Journal,
2010, 43(12):56–61. Zhao Bin, Lu Xilin, Liu Haifeng.
Experimental study on seismic behavior of precast concrete
beam-column subassemblage with cast-in-situ monolithic
joint [J]. Journal of Building Structures, 2004,
25(6):22–28 (in Chinese). Zhao Bin, Lü Xilin, Liu Lizhen.
Experimental study on seismic behavior of precast concrete
beam-column sub-assemblage with fully assembled joint [J].
Earthquake Engineering and Engineering Vibration, 2005,
25(1):81–87(in Chinese).



Seismic analysis of large span spatial
steel frame with isolation system

Shen Zuyan, Hunag Kuisheng, Chen Yiyi, Tong Jun (2006).
“Shaking Table Test Model with Steel BracedFrame Structure
About Main Plant of Large Thermal Power Plant”. Journal of
Architecture and Civil Engineering. 23(4):1–5.

Skinner RI, RobinsonWH, McVerry GH (1993). “An
Introduction to Seismic Isolation”. John Wiley & Sons Ltd.

Su Jingyu, Zeng Demin (2001). “Research and Application of
Seismic Isolation System for Civil Engineering Structures
in China”. Earthquake Engineering and Engineering
Vibration, 21(4):94–101.

Vojko Kilar, David Koren (2009). “Seismic behaviour of
asymmetric base isolated structures with various
distributions of isolators”. Engineering Structures, 31
(4): 910–921. Xilin Lu, Yin Zou, Wensheng Lu (2007).
“Shaking table model test on Shanghai World Financial
Center Tower”. Earthquake Engng Struct. Dyn. 36:439–457.
Zhou Fulin, Zhang Jichao (2005). “Guangdong science center
isolation and energy dissipation structure model to
simulate an earthquake shake table test study
(ST-0501-189)”. Guangzhou: Earthquake Engineering Research
& Test Center of Guangzhou University.



Effect of material ingredients on the
cement-based self-leveling material

Dong Sufen. Study on Preparation and properties of cement
based self-leveling mortar [D]. Chongqing University,
2009.

Gao Shujuan, Liu Wenbin. Preparation of cement based
self-leveling mortar [J]. Sichuan building materials,
2013, v.39; No. 17606: 47–48.

Gu Jun. Application of poly carboxylic acid series water
reducing agent in cement based self leveling [C]. 2008.
Production and application of third (China) International
Building dry mixed mortar technology conference
proceedings, 277–280. Huang Tianyong, Chen Xufeng, Zhang
Yinxiang, Yan Peiyu. The mechanism of Cement based self
leveling mortar [J]. Portland bulletin, 2015, V.34;
No.22910:2864–2869. Ren Zeng zhou. Preparation and
application of high performance cement based self-leveling
mortar [D]. Chongqing University, 2010. The article, Zhong
Chao Ming, et al. Research on size change rate of CAC
based self leveling mortar [J]. concrete, 2013 (6):
97–99.



Rebuilding the city parks: How great is
the effectiveness of environment-friendly
constructions?

Iojă C.I., Rozylowicz L., Pătroescu M., Niţă M.R., Vânau
G.O. (2011) Dog walkers’ vs. other park visitors’
perceptions: The importance of planning sustainable urban
parks in Bucharest, Romania. Landscape and Urban Planning
103 (1):74–82.

Mathew T. (1989) MANOVA in the multivariate components of
variance model. Journal of Multivariate Analysis 29
(1):30–38.

Meitner MJ (2004) Scenic beauty of river views in the
Grand Canyon: relating perceptual judgments to locations.
Landscape and Urban Planning 68 (1):3–13.

Pettebone D, Newman P, Lawson SR, Hunt L, Monz C, Zwiefka
J (2011) Estimating visitors’ travel mode choices along
the Bear Lake Road in Rocky Mountain National Park.
Journal of Transport Geography 19 (6):1210–1221.

von Essen L.M., Ferse S.C.A., Glaser M., Kunzmann A.
(2013) Attitudes and perceptions of villagers toward
community-based mariculture in Minahasa, North Sulawesi,
Indonesia. Ocean & Coastal Management 73:101–112

Yamashita S (2002) Perception and evaluation of water in
landscape: use of Photo-Projective Method to compare child
and adult residents’ perceptions of a Japanese river
environment. Landscape and Urban Planning 62 (1):3–17.

Yao Y, Zhu X, Xu Y, Yang H, Wu X, Li Y, Zhang Y (2012)
Assessing the visual quality of green landscaping in rural
residential areas: the case of Changzhou, China. Environ
Monit Assess 184 (2):951–967.



Renaissance with recycled materials:
Reconstruction of Guifeng Temple

Froeschle, L.M. (1999). Environmental Assessment and
Specification of Green Building Materials. Salt Lake City:
The Construction Specifier.

Jacobs, J. (2006). The death and life of great American
cities. Jiangsu: Yilin Press.

Spiegel, R. & Meadows, D. (1999). Green Building Materials:
A Guide to Product Selection and Specification. New York:
John Wiley & Sons Inc.

Xiaolei, G. (2010). Research on Construction and
dismantling and material recycle technology. Tianjin:
Tianjin University.

Xudong, W. (2011). Protection and Development of Ancient
Villages in Shaanxi Province from “Organic Renewal”.
Xi’an: Xi’an building university of science and
technology.

Yigang, P. (2010). Theory of Architectural Space
Combination. Beijing: China Building Industry Press.



Research on safety management of
construction projects based on game
theory

Blair, E.H. 1996. Achieving a Total Safety Paradigm
through Authentic Caring and Quality Professional Safety.
J. Journal of American Society of Safety Engineers 6:
18–20.

Ngowi, A.B. & Rewlamila, P.D. 1997. Holistic Approach to
Occupational Health and Safety and Environmental Impacts.
In: Haup, Theo C, Rwelamila P.D, eds. Proceedings of
Health and Safety in Construction: Current and Future
Challenges. J. Pentech: Cape Town 8: 20–29. Tu, P.H. 2004.
Game analysis on safety management of engineering
construction project. Journal of wuhan university of
science and engineering 17(8):90–91. Wang, J.M. & Feng,
Y.H. 2007. The application of game theory in the safety
management of construction project. Shaanxi Coal 26(5):
74–75. Wang, J. & Cai, Y.Q. 2015. Analysis and construction
for threshold signature scheme based on game theory.
Journal on Communications 26(5): 74–75. Wang, X.Y. 2013.
Research on quality supervision of construction project
based on Evolutionary Game Theory. Project Management
Technology 36(5): 1–8. Zhang, F.L. & Liu, l. 2002. The
Application of Game Theory In Project Safety Management.
Systems Engineering 20(6): 33–37.



Prestress distribution calculation method
of a ridge tube cable dome with annular
struts

Bao, H.Z. 2007. The theoretical and experimental research
of bird-nest cable dome. Doctoral dissertation, Zhejiang
University. Dong, S.L., Wang, Z.H. & Yuan, X.F. 2009. A
simplified calculation method for initial prestress of
levy cable domes with the consideration of self-weight.
Engineering Mechanics, 26(4), 1–6. Dong. S.L., Wang, Z.H. &
Yuan, X.F. 2010. Static behavior analysis of a space
structure combined of cable dome and single-layer lattice
shell. Journal of Building Structures. 31(03): 1–8. Dong,
Z.L., He, G.Q. & Lin, C.Z. 1995. Finding of equilibrium
states of tensegrity systems. Journal of Building
Structures, 20(05): 24–28. Geiger, D.H., Stefaniuk, A. &
Chen, D. 1986. The design and construction of two cable
domes for the Korean Olympics. Shells, Membranes and Space
Frame, Proceedings IASS Symposium. Madrid, Spain: IASS.
265–272. Ge, J.Q., Zhang, A.L., Liu, X.G., Zhang, G.J., Ye,
X.B., Wang, S. & Liu, X.C. 2012. Analysis of tension
formfinding and whole loading process simulation of cable
dome structure. Journal of Building Structures.
33(04):1–11. Levy, M.P. 1994. The Georgia dome and beyond
achieving lightweight-long span structures. Proceedings of
IASSASCE International Symposium. Madrid, Spain: IASS.
560–562. Li, Z.Q. 2007. Behavior analysis and system
improvement of cable domes. Doctoral dissertation, Zhejiang
University. Liu, X.C., Zhang, A.L., Liu, Y.J., Ge, J.Q. &
Zhang, G.J.2012. Experimental research and performance
analysis of new-type cable-strut joint of large-span cable
dome structure. Journal of Building
Structures.33(04):46–53. Lu, C.L., Zhang, A.L. & Zhang,
G.J. 2005. The development and deepening of the study on
prestressed steel structures. Progress in Steel Building
Structures, 8(2):41–48. Lu, J.Y., Wu, X.L., Zhao, X.L. &
Shu, G.P. 2015. Form finding analysis of cable-strut
tensile dome based on tensegrity torus. Engineering
Mechanics. S1:66–71. Pellegrino, S.1993. Structural
computations with the singular value decomposition of the
equilibrium matrix. International Journal of Solids and
Structures. 30(21): 3025–3035. Wang, Z. H., Yuan, X.F. &
Dong, S.L. 2010. Simple approach for force finding
analysis of circular geiger domes with consideration of
self-weight. Journal of Constructional Steel Research,
66(02), 317–322. Yuan, X.F. & Dong, S.L. 2001. Application
of integrity feasible prestressing to tensegrity cable
domes. China civil engineering journal. 34(02): 33–37.
Yuan, X.F. & Dong, S.L. 2005. New forms and initial
prestress calculation of cable domes. Engineering



Mechanics. 22(02):22–26. Zhang, B.K. & Liu, W.C. 2010.
Design and analysis of hybridized self-balance prestressed
latticed structure composed of shell and cable dome.
Journal of Shenyang Jianzhu University (Natural Science).
26(03):452–457. Zhang, A.L., Liu, X.C., Li. J. Ge, J.Q. &
Zhang, G.J. 2012. Static experimental study on large-span
cable dome structure. Journal of Building
Structures.33(04):54–59. Zhang, G.J., Ge, J.Q., Wang, S.,
Zhang, A.L., Wang, W.S., Wang, M.Z. & Xu, K.R. 2012.
Design and research on cable dome structural system of the
National Fitness Center in Ejin Horo Banner, Inner
Mongolia. Journal of Building Structures. 33(04):12–22.



A new multiple-model analysis method
considering structural uncertainty

Zhang J., C.F. Wan and Tadanobu Sato (2013). Advanced
Markov Chain Monte Carlo Approach for Finite Element
Calibration under Uncertainty. Computer-Aided Civil and
Infrastructure Engineering, Vol. 28.

Zhao W.T., Z.P. Qiu (2013). An efficient response surface
method and its application to structural reliability and
reliability-based optimization. Finite Elements in
Analysis and Design, Vol. 67. Zong Z.H., M.L. Gao, Z.H. Xia
(2011). Finite element model validation of the continuous
rigid frame bridge based on structural health monitoring
Part 1: FE model updating based on the response surface
method. China Civil Engineering Journal, Vol. 44, No. 2.



Promotion of transportation on urban
spatial distribution and industrial
development in Beijing

Adelheid Holl. Twenty Years of Accessibility Improvements:
The Case of the Spanish Motorway Building Programme.
Journal of Transport Geography, 2007, 15(4):286–297. Deng
X, Huang J, Rozelle S, et al. Growth, Population,
Industrialization and Urban Land Expansion of China.
Journal of Urban Economics, 2008, 63(1):96–115. Kim, T.J.,
Rho, J.H., Suh, S., 1989. Integrated Urban Systems
Modeling: Theory and Applications. Kluwer Academic
Publishers, Dordrecht, The Netherlands. Li Shi-ming.
Politic, Economy, Culture: The Triple Impetus Variation of
Chinese Urban Development. Modern Urban Research,
2006(6):23–29. Southworth, F., 1995. A Technical Review of
Urban Land Use-Transportation Models as Tools for
Evaluating Vehicle Reduction Strategies, Research Report
ORNL-6881, OakRidge National Laboratory, OakRidge, TN.
Wegner, M., Fuurst, F., 1999. Landuse transport
interaction: state of the art. Deliverable of the project
TRANSLAND of the 4th RTD Framework Programme of the
European Commission. Yang Shao-hui, Ma Lin, Chen Sha. Urban
and Urban Transportation: Development Courses and
Interactions. Urban Transport of China, 2009, 7(4):1–6.
Yang Shao-hui, Ma Lin, Chen Sha. Interaction of Spatial
Structure Evolution and Urban Transportation. Urban
Transport of China, 2009, 7(5):45–48.



Selection of interruptive protection
methods in rapid transit underground
construction

Figure 3. Excavated driftwood.

Table 8. CB420 priority weights for alternatives.

A Weights D1 D2 D3 D4 D5

B1 17.1% 0.166 0.207 0.207 0.071 0.349

B2 13.9% 0.117 0.211 0.118 0.190 0.364

B3 12.9% 0.165 0.430 0.168 0.067 0.170

B4 10.4% 0.148 0.324 0.202 0.084 0.242

B5 4.39% 0.199 0.261 0.275 0.094 0.172

B6 3.24% 0.302 0.184 0.174 0.126 0.214

B7 3.14% 0.163 0.116 0.218 0.147 0.356

B8 3.33% 0.226 0.207 0.137 0.112 0.318

B9 6.63% 0.387 0.230 0.111 0.112 0.160

B10 3.63% 0.220 0.243 0.193 0.140 0.204

B11 5.34% 0.289 0.189 0.152 0.128 0.242

B12 7.8% 0.366 0.122 0.119 0.087 0.307

B13 8.3% 0.259 0.197 0.204 0.112 0.228

Priority weights 0.211 0.246 0.177 0.12 0.27

Rank 3 2 4 5 1

for general shield tunnel construction. Also, in

order to minimize the amount of settlement, the

distance between the inbound and outbound tun

nels had been increased to reduce the magnifying

settlement effect of two tunnels being too close



together. The analytic shield tunneling section is

shown in Fig. 2(b). In addition to design, to satisfy

the stringent control values, the interruptive pro

tection method has to be used to control the settle

ment caused by shield tunneling excavation. It was

decided to use the grouting method. After having conducted
questionnaire on Level

4 for CB420, the relative weights of alternatives

with respect to the 16 sub-criteria were obtained.

Table 8 shows how to use the relative weights

in Level 3 and Level 4 to determine the priority

weights for the alternatives. The grouting method

(D1) with a weight of 0.27 was perceived to be the

best alternative for interruptive protection.
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Evaluation of the processing suitability
of rural domestic sewage treatment,
taking Fangshan in Beijing as a case
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Table 5. AHP judgment matrix. A B C D E F G H I J K L M

A 1 5/6 5/7 5/7 5/7 5/6 5/8 5/7 5/7 5/8 5/8 5/8 5/6

B 6/5 1 6/7 6/7 6/7 1 3/4 6/7 6/7 3/4 3/4 3/4 1

C 7/5 7/6 1 1 1 7/6 7/8 1 1 7/8 7/8 7/6 7/6

D 7/5 7/6 1 1 1 7/6 7/8 1 1 7/8 7/8 7/8 7/6

E 7/5 7/6 1 1 1 7/6 7/8 1 1 7/8 7/8 7/8 7/6

F 6/5 1 6/7 6/7 6/7 1 3/4 6/7 6/7 3/4 3/4 3/4 1

G 8/5 4/3 8/7 8/7 8/7 4/3 1 8/7 8/7 1 1 1 4/3

H 7/5 7/6 1 1 1 7/6 7/8 1 1 7/8 7/8 7/8 7/6
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L 8/5 4/3 8/7 8/7 8/7 4/3 1 8/7 8/7 1 1 1 4/3

M 6/5 4/3 6/7 6/7 6/7 1 3/4 6/7 6/7 3/4 3/4 3/4 1

Table 6. Evaluation results by AHP.

Station Process Score of AHP

HSY MVCW 7.4

SMT CW 7.0

HTP PCW 6.9

NH MBR 6.5

MEG MBR 6.2

LMT SABF 5.7 Table 7. Comparison of the results of AHP and
EWFM. Station (process) Score of AHP EAD × 10 HSY (MVCW)
7.4 7.0 NH (MBR) 6.5 6.3 HTP (PCW) 6.9 5.8 SMT (CW) 7.0 5.6



MEG (MBR) 6.2 5.1 LMT (SABF) 5.7 4.6
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Homogeneous generalized yield function
and limit analysis of structures with
rectangular sections

Figure 4. Three-story spatial frame.

Figure 5. Iterative process of limit load.

be obtained after a few times of iterative analysis,

whereas the results of the GYF-based EMRM

show that application of the original GYF will

result in variability of results with different initial

load and iteration steps.

The results of this example verified that the

HGYF-based EMRM is a promising limit analysis

method for overcoming the nonhomogeneity prob

lem that existed in EMAPs.

Table 3. Limit load of spatial frame structure (kN).

EPIA EMRM Original GYF f 4th power HYGF f 4 P 0 = 1 P 0
 = 5 P 0 = 20 P 0 = 1 P 0 = 5 P 0 = 20

50.97 57.88 53.56 47.88 50.54 50.54 50.54



Numerical simulation analysis of the
influence of shield tunneling on an
adjacent tunnel

to reduce at different levels until it becomes stable.

The monitoring sections of the moment, both the

maximum positive moment and maximum negative

moment, withstood by the same ring showed the

trend of symmetrical change, which was consistent

with the “ellipse” deformation trend of the segment.

After the shield passed the sections in the right line,

the bending moments of the monitoring sections

were increased at varying degrees. As could be seen

from the comparison between the maximum bend

ing moments of the segments in Table 4, the change

of bending moment of the segment was also related

with the distance between the left and right tunnels,

namely the smaller the clearance between the left

and right lines, the greater change of the bending

moment withstood by the segment.

5 CONCLUSIONS

In the case of construction of an immediately

adjacent shield in Beijing, in this paper, the influ

ence of shield construction on the immediately

adjacent tunnel is analyzed through establishing

a 3D nonlinear elastic–plasticity numerical model

of the construction of immediately adjacent shield



tunnels. The calculation result shows that:

1. In the light of the analyses of four indexes, namely
the stress variation of the segment lining, the deformation
law of the ground around the tunnel, deformation of the
segment itself, and the variation law of the bending
moment of segment lining reflect the sensitive degree of
the clearance between the left and right tunnels at
different levels. Because the segment itself has a higher
rigidity, the deformation development of the segment
itself is less influenced by the existing tunnels. The
process of tunnel excavating has certain hysteresis effect
on the influence of immediately adjacent left existing
tunnel.

2. The stress growth rate of the adjacent segments caused
by the tunnel excavating is basically linearly descending
related to the situation of tunnel space.

3. The ground settlement form caused by the construction of
double-line tunnel is similar to that caused by the
single-tunnel construction due to

Table 4. Statistical comparison of maximum bending moment
of segment lining in different monitoring sections.

 No. 1140 No. 1186 No. 1219 No. 1255 No. 1287

M x (kN ⋅ m) Sagging moment 32.12 36.23 37.57 39.92
39.90 Hogging moment −29.91 −31.15 −33.35 −36.27 −37.31

M y (kN ⋅ m) Sagging moment 6.70 7.40 8.73 9.76 10.15
Hogging moment −8.96 −8.87 −8.81 −9.09 −10.88
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Urban ITS framework and essential parts
of the ITS frame structure

Figure 4. Application of urban ITS framework.



Development and implementation of a
product module division system based on
the function–principle–structure

Figure 3. Module cluster analysis interface.



Parameter optimization of space truss and
aerospace load viscoelastic damping
composite structure

mum in position 3. In order to analyse the reasons,

the modal strain energy distribution is investigated.

at first. According to the results of modal analysis,

in the first ten orders modes, the vibration mode

of the space load box is in the order of eighth to

tenth. The modal strain energy distribution of the

three order is listed. It can be concluded from the
variation law

of damping factor at different position of con

strained damping layer and position diagram of

modal strain energy: The greater the modal strain

energy is, the greater the damping factor is. The

reason is that the constrained damping layer is

applied to the position where the modal strain

energy is larger, and the shear deformation of the

damping layer is large in the course of the vibra

tion of the structure, the energy consumption is

large, the damping factor of the structure is big,

the resonance response peak is small, and the effect

of vibration reduction is good. Therefore, the posi

tion where the modal strain energy is larger should

be chosen to paste constrained damping layer in

the optimization process.

6 CONCLUSION



1. When the thickness of the constrained layer is
constant, the thickness of the damping layer is in the
range of 0.25 mm–2.5 mm, with the increase of the
thickness of the damping layer, the damping factor
increases.

2. When the thickness of the damping layer is constant,
the thickness of the constrained layer is in the range of
0.5 mm–3 mm, and damping factor increases first and then
decreases with the increase of the thickness of the
constrained layer.

3. The shear modulus of the damping layer gradually
increased from 0.25 MPa to 15 MPa. The damping factor of
the structure is related to the strain energy of the
damping layer, and the strain energy is proportional to
the stiffness and



A unified theory of thermodynamically
consistent microplane elastoplastic
damage, and elastoplastic damage models

Figure 3. Comparison of strength envelop with biaxial

compressive test by Kupfer et al. (1969).



Preparation of sebacic acid by a
phenol-free method

Figure 2. FT-IR spectrum of purification of sebacic

acid at 553 K.

Figure 3. FT-IR spectra of crude sebacic acid with dif

ferent alkali concentration. a: 7 mol/L, b: 14 mol/L.
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modulated by Fabry-Perot cavity formed between

the surface of Ge and the interface of buried SiO 2 .

The enhancement of the luminescence peak inten

sity of the Ge layer on SOI wafer in comparison

with the Si wafer is about 2.5 fold and the FWHM

of the maximum peak is reduced from 200 to

76 nm. What more interesting is that the integra

tion over all spectra of the Ge layer on SOI wafer

has a factor of 1.5 fold increases compared to that

on Si wafer. This result implies that the absolute

amount of light emitted in the Ge on SOI substrate

is significantly increased.

4 CONCLUSION

We have grown high quality thick Ge epilayers on

Si and SOI substrates utilizing low temperature

Ge buffers by ultrahigh vacuum chemical vapor
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A facile cost-effective method for
preparing superhydrophobic carbon black
coating on Al substrate

Figure 4. Self-cleaning process on the carbon nanopar

ticle deposited aluminum alloy surface: (a) the surface

with sand as a model of contaminant; (b-c) the contami

nated surface with one water drop on it; (d) the contami

nated surface after the sliding of water droplets.

water droplets brought away the contaminants

completely and left a clean surface (Figure 4d),

which confirmed the excellent self-cleaning ability

of the prepared graphene coating.

4 CONCLUSION

In conclusion, we have developed a facile and

cost-effective spray-coating method to prepare

carbon nanoparticle superhydrophobic coating.

The carbon nanoparticle deposited aluminum

alloy surface exhibited high water contact angle

(160 ± 1°) and low sliding angle (5°). Furthermore,

the as-prepared superhydrophobic aluminum sur

face exhibited excellent self-cleaning property.

Thus, the aformentioned great properties make

this method a promising candidate to fabricate a

superhydrophobic surface on an aluminum sheet

for wide application.
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Table 4. The morphology analysis of sintering powder

obtained at 1200°C and 7 h by adding ZnSO 4 , SnSO 4 and

TiOSO 4 at different temperatures.

Additive dosage Diameter to thickness ratio

1.77% ZnSO 4 + 0.13% SnSO 4 0.21 26.11 124.33

1.77% ZnSO 4 + 0.26% SnSO 4 0.39 21.32 54.67

0.89% ZnSO 4 + 0.13% SnSO 4 0.60 29.61 49.35

0.09% ZnSO 4 + 0.0136% SnSO 4 + 0.10% TiOSO 4 0.20 33.60
168.00
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Simulation of submarine underwater motion
with an external weapon module

Figure 19. Comparison locus curves of the spatial heli

cal motion.

Table 2. Contrast on performance indexes of spatial

maneuverability before and after carrying the weapon

module. Rotation diameter/m Rotation period/s Lift
distance/m Relative lift velocity/ m⋅s −1

Before 460.1 402.8 226.6 0.5626

After 485.1 421.4 230.1 0.5462



A multi-objective NC drilling parameter
optimization model to achieve low energy
consumption and costs

Table 2. The optimization results of APSO.

Results λ C = 1 λ E = 1 λ C = λ E = 0.5

Drilling speed (m/min) 24.05 27.09 26.18

Feed rate per turn (mm/r) 0.24 0.24 0.24

Time (s) 13.72 12.17 12.60

Cost (yuan) 0.881 0.918 0.901

Energy consumption (kJ) 207.80 207.63 207.66



An experimental study of the dynamic
equivalence leakage of rolling-piston
compressors

Table 3. The Δni and ΔPi experimental data.

Constant condition Speed (Δn) Leakage ( m 1 (g / s))

δ 1 = 15 μm

ΔP 1 = 0.1 MPa Δn 1 = 1000 r/min 0.4127 Δn 2
= 2000 r/min 0.4344 Δn 3 = 3000 r/min 0.4452

δ 1 = 15 μm

ΔP 2 = 0.2 MPa Δn 1 = 1000 r/min 0.5048 Δn 2
= 2000 r/min 0.5576 Δn 3 = 3000 r/min 0.5644

δ 1 = 15 μm

ΔP 3 = 0.3 MPa Δn 1 = 1000 r/min 0.5925 Δn 2
= 2000 r/min 0.6076 Δn 3 = 3000 r/min 0.6507



The structure and transmission efficiency
analysis research of a new pattern F2C-T
pin–cycloid planetary transmission

Eccentricity α 2 Width of the cycloid gear b 14

Tooth number of the cycloid gear Z c 27 Input gear’s shaft
teeth number Z 1 12

Pin gear’s teeth number Z p 28 Planet gear’s teeth number
Z 2 36

Pin gear’s center circle radius r p 90 Transmission ratio
i 16 81

Pin gear’s radius r rp 3.5 Tooth difference c 2

Module m 2 Figure 3. Basic parameter interface. Figure 4.
Transmission efficiency calculation interface.



A study on surface zinc plating and heat
treatment of welding gears

Figure 3. SEM image of the coating.

Table 4. List of coating components.

Element Mass fraction/% Atomic number fraction/%

Zn 95.17 94.61

Fe 4.83 5.39



Development and application of a test
platform for a battery management system

Figure 6. Current pulse curve.

Figure 7. Photo of a BMS HIL test platform product.
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Analysis and research into the effect of
dithering technology on ADC’s SNR

Figure 2. The block diagram of the simulation system

without dithering.

Figure 3. The block diagram of the simulation system

with dithering. Figure 4. The ADC quantization output graph
without dithering. Figure 5. The ADC quantization output
graph with dithering.



Design and implementation of a CANopen
master stack for servomotor controllers
in a 6-DoF manipulator
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Design of a crane intelligent control
system

Figure 4. Flow chart of the PLC control system.



Valve clearance fault diagnosis of an
internal combustion engine based on
wavelet packets and k-nearest neighbors

Table 2. The comparison of accuracy and running time

for different k.

k Time (s) Accuracy

2 2.2581 90.0%

3 2.2596 92.5%

4 2.2624 95.0%

5 2.2773 95.0%

6 2.2819 92.5%

7 2.2822 92.5%

8 2.2974 95.0%

9 2.3108 95.0%

10 2.3161 95.0%

13 2.3303 92.5%

17 2.4062 95.0%

Table 3. Comparison of diagnosis data for four

algorithms.

Algorithm Time (s) Accuracy

BPNN 1.6356 90.0%
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Automatic control loop optimization
method of thermal power plant based on
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Dynamic simulation and muzzle vibration
analysis of vehicle-mounted automatic
mortar

Figure 3. The muzzle dynamic simulation results in the
single-shot condition. Every curve means:

(a) Change of rotation angle of muzzle axis in the vertical
plane.

(b) Displacement of the muzzle center in the vertical
direction.

(c) Displacement of the muzzle center in the front-back
direction.

(d) The distance between projectile and the muzzle center.



Numerical simulation of aspheric glass
lens during the non-isothermal molding
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Table 2. The stress field of the isothermal and non

isothermal molding.
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Figure 6. Raman spectra of GO and 2M-rGO with dif

ferent delay times.
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Figure 2. The value of R L with p = 0.95, p 0 = 0.95.



Numerical simulation of hydroforming of a
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Figure 9. FLD of ordinary deep drawing.

Figure 10. FLD of hydroforming.



The fabrication and measurement of a
bi-axial thermal convection acceleration
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Figure 7. The TCR value of P-type silicon.



Innovative green design of the frog
ramming machine based on TRIZ/FRT

Figure 4. Down view of scheme 2.

Figure 5. Static state view of pulley 3.

Figure 6. Performance view of pulley 3.



Rotor fault diagnosis based on SVM and
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Table 6. Comparison of convergence. m(A 1 ) m(A 2 ) m(A 3 )
m(A 4 ) m(A 5 ) Θ
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D–S 0 0.970 0 0 0.030 0

Liu 0.016 0.791 0.016 0.016 0.161 0

Yager 0 0.317 0 0 0.010 0.673

Improved method 0 0.965 0 0 0.035 0

Table 7. Accuracy of different algorithms.

Methods Number of correct predictions Number of test
samples Accuracy

D–S 140 175 80.0%

Liu 146 175 83.4%

Yager 27 175 15.4%

Improved method 162 175 92.3%
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Figure 4. Coolant inlet temperature with its exit tem

perature, screw temperature curves.

Figure 5. Deformation of screw in all directions under

different cooling fluid flow.

Figure 6. Highest temperature of screw and the tem

perature difference between inward and outward.

Figure 7. Relation curves of deformation and coolant

flow.
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Figure 8. Exhaust breaker intelligent detection device.
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PM open-source component spectrum
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Figure 8. Enrichment factors of heavy metals in re

suspended dust of the Tianjin port area.

Figure 9. Enrichment factors of heavy metals in the soil

dust of Tianjin.

Figure 10. Enrichment factors of heavy metals in the

road dust of Tianjin.



Distribution of oil spill risk on
offshore facilities in the Bohai area
based on ETA

Table 4. Oil spill probability of eight offshore facilities
in the Bohai area.

Position of oil spill BZ25-1 BZ34-2/4 CFD11 JZ9-3 LD PL19-3
QHD32-6 YingBei

Rate of oil spill accidents 0.461 0.406 0.296 0.339 0.435
0.496 0.376 0.298

Table 5. Corresponding relations between oil spill risk

level and colors.

Colors Red Pink Blue Green White

Oil spill risk level High Less high Medium Less low Low

Figure 4. The distribution of oil spill risk grades.
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Distribution characteristics of ammonia
emission from the livestock farming
industry in Hunan Province

Pig 2.25 6.4 5.92 9.2 4.8 4.8 4.8 5.4

Dairy cattle 13.1–55 28 31.0 39.7 17.4 19.4–24.8 40 28.5 29
27 29.4

Beef 18.6 39.7 10.0 9.5–9.9 28 14.3 14 6.8 16.7

Laying hen 0.1 0.1 0.41 0.60 1.24 0.32 0.38 0.45 0.22
0.43

Broiler

chicken 0.1 0.1 0.17 0.24 0.18 0.27 0.28 0.23 0.22 0.20

Goat 1.1–3.0 1.34 1.2 1.2 1.9 1.30

emissions in 2014 is illustrated in Figure 2. It

could be seen that the total annual ammonia

emission fluctuated and showed a downward

trend since 2001. However, there was a sharp maximum in
2009 and the total emission reached 42.4 × 104t⋅a −1 in
the Hunan province. The primary cause was the significantly
increased pigbreeding quantity.

Table 2. Ammonia emission in the livestock farming
industry/10 4 t⋅a −1 .

Year Pig Dairy cattle Beef Laying hen Broiler chicken Goat
Total

2004 22.2 5.7 6.2 2.5 4.5 0.8 41.8

2005 23.5 6.0 6.4 0.3 1.3 0.9 38.4

2006 23.9 6.1 6.5 0.3 1.5 0.9 39.3

2007 23.7 6.0 6.4 0.4 2.1 0.9 39.6

2008 20.4 4.2 4.5 1.9 5.6 0.7 37.3

2009 21.1 0.9 10.5 3.0 6.1 0.7 42.4

2010 21.8 2.2 7.8 3.6 5.7 0.7 41.7



2011 21.8 4.4 4.7 3.6 4.7 0.7 39.8

2012 21.1 5.3 5.8 3.0 3.8 0.6 39.6

2013 19.5 5.2 5.7 0.3 1.8 0.5 33.0

2014 19.4 5.3 5.5 0.5 1.1 0.5 32.2

Figure 1. Spatial distribution of ammonia emissions from
the livestock farming industry in 2014 in Hunan/10 4 t.

Figure 2. Temporal distribution of ammonia emissions from
the livestock farming industry in 2014 in Hunan.

3.4 Distribution of livestock and poultry ammonia
emissions in Hunan province

The ammonia emissions of different livestock in

2014 in Hunan are showed in Figure 3. In propor

tion to 54.82%, the pig-breeding was the largest

ammonia emitter. Although its emission factor is

not high, nearly 0.22 million slaughters and huge

pig-producing quantities led to the strong emis

sions. Differing from the situation in Pearl River

Delta of China and Beijing, the pig-breeding was

further manifested as the main ammonia emitter in

Hunan province.

4 CONCLUSIONS

Ammonia emissions from livestock and poultry

farming in Hunan province ranged from 32.2 to

42.4 × 10 4 t⋅a −1 when foreign emission factor is

applied in the calculation. In 2014, the strong

est emitter was Hengyang city, with an emission



of 5.50 × 10 4 t⋅a −1 . In contrast, Zhangjiajie is the

least polluter, with an emission of 0.48 × 10 4 t⋅a −1 .

Moreover, the total annual emission fluctuated

and showed a downward trend since 2001 due

to the expanded area of banning and retirement.

Furthermore, the average emission intensity in

Hunan province was 1.88 t⋅km −2 , among which

the biggest emissions was Hengyang, with a

value of 5.50 × 10 4 tons and the lowest emission

was 0.37 tons per square kilometers in western

Hunan. The results also show that pig-breeding

contributed most (54.82%) to ammonia emission.
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Figure 6. At the end of the road before the palace,

we can see the other palace and the mountains in the

distance.

Figure 5. The garden is divided into different small

parts by the plants.
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Table 2. Experiment results of countdown character

recognition.

Method Recognition rate Recognition time (ms)

Our method 0.94 4.2

Traditional PCA method 0.87 3.8



Study of the optimization evaluation
algorithm of improved genetic-BP neural
network in the monitoring and diagnosis
of shortwave transmitting system

Table 4. Summary of simulation results.
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6 8.9797 8.9968 9 It works abnormally when transmission
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Figure 5. Trajectory model of robot obstacle

avoidance.
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Figure 4. Fusion results of images. A) Left focus image,

B) right focus image, C) region detection map, and D)

fusion results of our method: D1)–D4) fusion results

of Wang (2012), Sun (2013), Maruturi (2014), and Liu
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A new and effective image retrieval
method based on representative regions

Table 1. Precision of the retrieval by different methods

when K = 20.

Category CTD CIRS (2011) Vimina (2013) Rashno (2015) Lin
(2009) Proposed method

African 56.20 71.52 44.80 68.30 62.00

Beach 53.60 43.60 47.20 54.00 52.50

Building 61.00 53.55 53.40 56.20 60.00
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Dinosaurs 98.40 99.55 99.80 99.30 99.80
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Mountains 51.20 38.35 39.30 52.20 47.50

Food 69.40 72.40 61.00 73.30 75.00

Average precision 53.24 70.67 63.39 72.70 75.13

Figure 5. Average precision of different methods.



Semantic similarity research on case
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Figure 4. Window distances when a = 0.61, b = 0.39.

Table 3. Average distance of the first three windows. OGM
BGM RGM MGM

Average distance 1.7333 2.0667 1.1333 0.8

Figure 5. Window distances when a = 0.61, b = 0.39.

Table 4. Average distance when a = 0.61, b = 0.39. OGM BGM
RGM MGM

Average distance 3.1667 2.8500 3 2.2500
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