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Research on Damage Identification for the Girders of Cable-stayed Bridges

Based on Particle Swarm Optimization-support Vector Machine ( PSO-SVM)
Zhao Shiyving, Li Yangiang
{ Mechanics Engineeving Deparimenl, Shijiazhuang Tiedao Lniversily, Shijiashuang 030043, China)

Abstract: A new incthod o damage detection based on particle swarm aplimization-support veclor machine
( PSO-SV M) is proposed in this paper in order to identify the girder damage of the eable-stayed hridge more ac-
curately. The best kernel parameters for support vector machine{ S¥M) are obtained by particle swarm optimiza-
tion{ PS0) and the testing model of S¥VM is established. Taking the most sensitivity cable tension indexes as in-
puls of S¥M for both training and Lesting, damage Tocations of the main girder for cable-stayed bridge are indica-
ted by the outputs of 3V M. A numerical example for a test model of a single-tower cable-staved bridge is provid-
ed to verify the feasihility of the method. It iz shown that the automatic optimization of the parameters for S¥M
can be realized hy PSO algorithm and different kinds of dumage of the girder for cable-stayed bridge cuan he de-
leeled and the identification clficieney is high.

Key words . cable-stayed bridge ; damage detection ;support veetor machine ; particle swarm optimization ; ca-

ble tension index
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Standardization Technical Research of
the Bridge Deterioration of Heavy-Duty Railway

Liu Shoushan

{ The Deyvelopiment Co. Lid. ol the Shoo-Tnang Railway, Suning 062330, China)

Abstract ; The rapid developrient of the transportation of Tleavy-duly Railways improve the Lransporl capaci-
ty of the railway and economic henefits, but the train axle load and marshalling increase railway bridge dizease
aggravation, The existing railway bridge deterioration evaluation standard check the contents, norms in the dete-
rioralion ol |nf-'.p<':(':l.|('1rl method and evaluation standard, there are some ]lmll.al.lt'lrl':'-s, in accordance with the exisl-
ing norms of deterioration rating does not accurately reflect the actual technical condition of heavy-duty of hridge
structure. Therefore, we need to study the bridge of heavy-duty railway stundardization deterioration evaluation
Llechnology, This arlicle in view of the present siluation of Shuo-luang railway bridge deleriortion, combined
with the deterioration of the existing norms of railway bridges assessment study and based on the findings of Shuo-
[Tuang roilway bridges were assessed deterioration, thus forming a set of heavy haul vailway bridge deterioration
slandardized assessment of lechnical regulations.

Key words: heavy-duty railway ; deterioration assessment; hridge
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Train-bridge Coupling Dynamic Response Analysis of
(48 +80 +80 +88 +48 ) m Turnout Continuous Beam of Han-river Bridge

Wang Huidong', Ma Qisen’

{ 1. School of Civil Engineering  Shijiazhuang Tiedao Universily, Shijiadhuang 050043, China;
2. Qingdao Nongrui Power Fngincering Consulling Co. 1D, Qingdao 266100, China)

Abstract; This arlicle studies the bridge responses 1o the space coupling vibration of high speed Lrain and
turnout continucus heam of Han-river Bridge with spans of 48 + 2 x 80 + 88 + 48 meters on Xiamen-Shenzhen
Railway. In the research, the dynamic equation is formed with modal coordinates method, the parameters of vi-
bration modes are gained by SAP2000 , and the solver is wrillen in Matlab, Some helplul conelusions of Han-riv-
er Bridge are obtained.

Key words: turnont continucus beam ; vehicle-structure coupling vibration ; modal coordinates method
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Application of Response Surface Method in
Reliability Analysis of Ship Collision

Zhang Jun', Deng Xuping', Bao Longsheng’

(1. CCCG Highway Survey& Design Co. LTD of FHEC, Beijing 100024 China;
2. School of Civil Engineering. Shenyang Jianzhu University, Shenyang 110168, China)

Abstract; The siruclure response variables and basic variables for reliability against ship collision are very
complex. The traditional methods of solving the problem is difficult. APDL language of two methods are used to
solve the reliability at ship collision against the bridge. With seven MCS method conditions and ODRSM-MCS,
the: probability of Tailure of bridge picr of 10 000 MCS Lalin sampling and ODRSW-MCS Box-Behnken sample is
6.02 x 1) " and 2.06 x 10 * respeetively. While achieving the same aceuracy , 280 minules is used lor caleula-
tion with MCS and 5 minutes with the ODRSM-MCS. So the ODRSM-MCS method is much more efficient.

Key words: pier reliability analysis of ship collision; ANSYS; response suiface method; Box-Behnken;
Monle-Carlo method
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Study on Steel Frame Node Capacity of Mortise and Tenon Connection
Yu Yan', Duan Shujin', Zhang Yu®

(1. School of Civil Engineering , Shijiazhuang Tiedao University, Shijiazhuang 050043 | China;

2. Institute of Architceture and Engincering, Ilchei University of Science and Technology , Shijiazhuang 050018 , China}

Abstract: A new connection method used hetween beam and column in steel structure named sgquare steel
tube mortise and tenon joint is presented in this paper. The displacement curve of the beam spun and end node
load is gol aller the static Toad test of the steel frame structure connected by the nodes | as well as the load and
strain diagram of the different parts of the framework ,and then test results are analyzed. What’ s more, nonlinear
finite element analysis with computer is carried out according to the test model, and the influence of different
section size of the node elemenis on the bearing force of node is also analyzed. The caleulation formulas of bearing
capacily of square zleel lbe joints pul Torward are approximate Lo the lest resulls. The experiments indicale this new
type of mortise and tenon joints is of high hearing capacity and acceptable from the angle of design philosophy.

Key words: square steel tube; mortise and tenon joints;the ultimate bearing capacity ; experimental study;

nonlinear finite element
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Researches on 5-Section Vortex-Induced Vibration Wind
Tunnel Testing and Aerodynamic Suppression Measures

Yang Guanghui, Qu Dongyang, Niuv Jintao, Fang Cheng

( School of Tlighway, Changlan University, Xi%an 710064, China)

Abstract: A section model wind tunnel test is conducted for a large span cable-stayed bridge , and the aero-
dynumic measures (o restrain the bridge girder vorlex-induced vibration with a ar-section are studied, The com-
parizon of the vorlex-induced vibration Lests for main beam segment model is made 10 verily the ellectiveness of
central stabilizer and drafty openings in rail. With CFD simulation technology, flow characteristics around the
main girder section are also analyzed to find the mechanism of aerodynamic measures to resist vortex-induced vi-
bration. The resulls indicale thal the aerodynamic measures can improve the aerodynamic characleristics of 77-
seclion and reduee vorlex-indueed vibration.

Key words . cable-stayed bridge; m-section; vortex-induced vibration; damping measures; wind tunnel test
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Influence of Wind Attacking Angle on Aerodynamic Characteristic of
Rectangular Girder with Aspect Ratio 5

Yang Qun', Liu Xiaobing’

(1. School of Civil Engineering, Shijiazhuang Tiedan University, Shijiazhuang 050043, China;
2. Wind Engincering Rescarch Center, Shijiazhnang Tiedao University, Shijiazhuang 030043 ) China)

Abstract; A pressure-measured sectional model wind tunnel test of rectangnlar girder with aspect ratio 5 was
performed. The changing rule of aerodynamic characteristic of rectangular girder versus wind attucking angle was
sludicd. The study resulls show thal when wind allacking angle is in range of 09 ~67 | the change of wind allac-
king angle has litle effeel on Strouhal number. The galloping foree cocllicients under dilferent wind allacking an-
gles are greater than zero. Compared with point-pressure in center of upper surface, point-pressure in the edge of
upper surface is more correlated with lift force and torque. With the increase of the wind attacking angle, the
corrclalion of peinl-pressure in edge of upper surlace with Tl foree and orque changes Titde, while correlation of
point-pressure in cenler of upper surface with lilt Toree and lorque increases dramatically.

Key words : rectangular girder; aerodynamic force ;wind tunnel test; pressure-measured
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The Design of Protecting Railway by Using Longitudinal Horizontal

Lifting Beam Method in Turnout Zone
Zhang Youde, Sun Jie
(Jinan Design Institule of Ching Railway Fngincering Consulling Group, |, Jinan 230022 China)

Abstract; When the existing railway pushing frame bridge hag the turnout within its scope of influence, lon-
giludinal horizontal [iMing beam methed s usvally adopled o proteet the railway, The example of Wenchang road
in the cily of Jiaozuoe is laken for analysis. The existing frame bridge (16 +7 +7 m} is increased by 1-7 m frame
on each side. By using the finite element software to model and analvze the vertical beam and cross beam, this
paper confirms the types of vertical beam and cross beam, pointing out that bifurcation area rail vertical displace-
ment is the main faclor among many controlling ones which inllucnee strengthening lurnoul zone. Besides, the
line proteetion of the project and the procedure of jacking conslruetion are alse simply intreduced in this paper.

Key words: pushing frame bridge ; longitudinal horizontal lifting beam method ; protect the railway ; turnout
zone
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Mechanical Behavior Analysis of Railway Steel Truss

Bridges Under Heavy Load Transportation
Xu Xinli
{ Shuohuang Railway Development Co. Ltd. , Suning 062350, China)

Abstract; This paper lakes the railway through sleel 1russ bridge as the objecl of rescarch.  Adopling the
method of combining theoretical analysis with field test, the member’ s mechanical properties of three kinds of
structure are analyzed under the heavy haul train. The three kinds of structure are as follows: the simply-suppor-
led beanm bridge of the 84 m single, double Tine railway and three-span conlinuous beam bridge of the 64 m
double Tine railway. The conclusions of this analysis are as follows. Firstly, the deflection and siress of these
three kinds of structure member are totally diffevent. The truck side of simply-supported bridge of double line
radlway has the maximum deflection and stress, the continuous bridge of deuble line railway has the minimum de-
Mection and stress. Secondly | the transverse and laleral acceleration of these three kinds of structure member are
dilferent under the aperating of heavy haul train. The continuous beam bridge of double line railway has the min-
imum transverse and lateral acceleration. The simply-supported bridge of single line railway has the maximum
transverse and lateral acceleration.

Key words: hcavy load railway ysteel truss bridge ; mechanical behayvior
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Research and Application of Lateral Reinforcement on 16 m

Simply-supported T-beam for Existing Da-Zhun Line
Wang Yong
{ Britge Desism Department of Clina Railway Fillh Survey and
Degipn Institute Group Corporation, Bedjing 102600, China )

Abstract; By the computation of linile clement and dynamie perlormanee 1esting, L% found thal the Tateral
rigidity for the existed hridge of Da-Zhun line is not accustomed to the new capacity, and the simply — supported
T-heams are needed to be reinforced. The general direction of reinforcement is pointed out by anulvzing affecting
laclors of bridue dynamic performance. By ealceulating and comparing dillerent reinloreement schemes with the
help of the finile elements soliware MIDAS/Civil ,oplimal ideas are delermined ,and finally the recommendation is
given:beam end diaphragm is to be widened by 0. 65 m, and thizs section must be prestressed. Thiz scheme is
proved reasonably practicable by the theoretical and experimental data.

Key words; cxisled railway bridge ;Taicral rigidity j reinforeement ; finite element
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Realization of Unstressed State Method with

Ordinary Finite Elements Software
Li Baojun
{ Shanxi Transportation Rescarch Institute, Taivuan 030006, China)

Abstract ; Unstressed state method iz a kind of advanced theoretical construction control method, which
could highly simplify the construction monitoring work. But in the market, there are very rare software that in-
clude this specialized module, even the most popular soltware -{ MTIDAS Civil. To solve this problem, a very of-
[celive analysis process and the points lor allention are presented in this paper. The eflectiveness of this process
was tested by a finite element medal of cable-staved bridge with steel box girder, and the result show that this
process could be used in construction anulvsis hased on unstressed state method.

Key words; unsiressed stale inethod ; cable stayed bridge; cantilever assemble; construction analysis
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Abstract; The offcel of 1emperalure is nol frequently involved in the eurrent meehanism stody of wear and
calculation theory. A new mechanism of wear is proposed under the consideration of coupling effect hetween ther-
mal stress and cireular shear stress. Concretely speaking, the friction heat between metal sliding interfaces is ob-
luined according Lo Lhe rising model and caleulation theory of lorced vibration of interfuce atoms, and the distri-
bution of lemperalure of inner body is gained by heal conduction theory, and then the development and disiribu-
tion pattern of crack is studied. A new delamination theory i1z put forward, and the physical model and method of
caleulation are established based on reasonable assumptions. Finally, some tvpical phenomena are analyzed u-
sing lhe new delamination Ltheory.
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Analysis and Calculation of Slope Reliability and Sensitivity Factors
Zhang Yunging', Li Weizhen’, Yan Jingchang' , TLin Chuanchuan'
(1. School of Civil Engincering, Shijiazhuang Ticdao University , Shijiazhuang 050043 | China;
2. Tigh School of TTebed Tlengshud, TTengshui 053000, China )

Abstract: The limit state design method will be used in Chinese Railway Standard to replace the allowable
slress design, Some reseurch resulls are provided in this paper. Firstly, the lormuly of limil stale equation and
the reliability index of culling slope is derived ; seeondly, with JG methed, the reliability index of slope is caleu-
lated to be about 2.5, and the probability of failure is about (0. 62% ; In the end, the calculation and influence
analysig of soil parameters in the gamma value variation, € value variation and @value variation to the value of re-
liability index are given. From the caleulated resull, gamma value and train load variahility have liltle effect on
the reliability index while the effects of € value variation and the @ value variation 1o the reliahility index is hig-
ger.

Key words ; transition of railway specification ; limit state equation ;reliability index;effect analysis
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Spectrum Experimental Research on Double-PulselLaser Induced Soil Plasma

Guo Rui', Song Haiyan®
(1. College of Ars and SBeicnees, Shanxi Agriculwral University, Taigu Shanxi 030801, China;
2. College of Engineering, Shanxi Agricullural Universily, Taigu Shanxi 030801, China)

Abstract : The Nd-YAG pulse lasers with wavelengih of 332 nmcand 1 064 nm are used as excilation seurce,
and wilh the echelle spoctromeler and inlensily charge-coupled deviee (1CCD) as the speelral acquisitien and
detection devices, an analysis is made of the influence laser pulse interval and integral time delay on I'b element
laser induced breakdown plasma emission spectrum in soil. The experimental results show that the plasma spec-
tral line intensity exeiled by double-pulse laser has an overall T compared with single pulse, the spectral line
inlensily has a peak in 0 ~ =20ps pulse interval range, when the pulse interval is —15ps, Pb element plasma
spectral enhancement effect is best; the plasma emission spectral line intensity of different pulse interval shows a
attenuation trend with the increase of the integral time delay, the higger the pulse interval, the greater the atten-
ualion rale. Based on the index curve Titling of Ph element plasma spectral Tine inlensily and integral delay , the
double-pulse LIBS plasma spectrum allenuation lime of =5 ps pulse inlerval is is oblained and is aboul 1.5 Limes
to —15us pulse interval.

Key words; double-pulse; laser-induced ; plasma; pulse interval; integral time
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Experiment Study on Influence of Manufactured Sand with

High Limestone Powder Content on Tunnel Lining Concrete Performance
Xia Jitao', Wang Haiyvan’, Zhan Qifang’, Mi Rongsan’
{1. China Railway 21st Burean Group Co. ,Ltd Lanzhon 730015, China;
2. Shijiazhuang Vocational College of Railway Technology , Shijiazhuang 050041, China)

Abstract: With the development of national infrastructure, the use of concrete has been increasing sharply,
which leads to excessive exploitation of natural sand. Tt would result in serious damage of the environment., Re-
garding suslainable development of the conercle indusiry, there is an inevilable trend of using the arlificial sand
correctly to replace river sand. In view of the erosive environment of tunnel lining conerete in Yunnan Province
and the study of making C40 concrete, under the same conditions of the gelled material dosage, water-blinder ra-
tio und sund ratio, the concrete is mixed with 0% 15% .25% .35% 45% and 55% of manufuctured sand in
place of natural river sand, respectively Lo invesligale varialion rules of working performance and mechanical
function of tunnel lining concrete with diverse substitute rate. The result shows that the hest substitute rate of
manufactured sand is about 35% , with which the working perfermance and mechanical function of the concrete
works well.

Key words; manulaciured sand ; Timestone powder; wnnel lining concrele; working perfornnance; mechani-

cal performance
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The Electronic Structure and Development of
Bismuth Phosphate Photocatalysis

Jin Huifang, Zhang Xiging

{ Shijiazhuang Tiedao Universily, Malerial lnstitule, Shijiashuang 050043, China)

Abstract ; Bismuth-based semiconductor has good catalylic activily in visible Tight for its particular cleetronic
structure. Thus it is feasible to synthesize excellent photocatalyst used for decomposing contaminant by doping
other element. In recent years, bismuth-hased visible light photocatalysts have attracted much attention. This
paper introduces the electronic structure of bismuth-based semiconductor, reviews the study of this kind of cata-
lysl in recenl years, and prospeets the development of pholocatalyss.

Key words . Bismuth phaosphate ; visible light ; photocatalysis
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Fault Diagnosis of Rolling Bearing Based on

Characteristic Auantities of Chaotic Attractor
Gu Xiaohui'” | Liu Yonggiang'”, Yang Shaopu'”’, Liao Yingying’
(1. School of Mechanical Engincering, Shijiazhuang Ticdao University, Shijiszhuang 050043 . China;
2. Key Laboralory of Tralfie Safely anid Control in ehei, Shijiashuang 050043 China)

Abstract : The churacteristic quantities have good performunce in reflecting the nonlinear dynamics of rolling
bearing in different Taull conditions, A method of faull diagnosis of rolling bearing hased on correlation dimen-
sion, largest Lyapunov exponent and information entropy is proposed. ‘The classification ahilities of each feature
are evaluated by using support vector machines, as well as the combination of two quantities. The study shows
that each type of quuntity contains ditferent fault information and the combination of these can significantly -
prove the reeognition rale. The experimental resulls also show thal these three charactenistic quantities can eflee-
tively identify the different types of fault and also the same fault with different levels.

Key words: fault diagnosis; chaotic attractor; characteristic quantities; support vector machines
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Dynamical Analysis of Two-degree of

Freedom Suspension System with Fractional-order Derivative
Fan Minghui, Shen Yongjun, Yang Shaopu

{ Department. of Mechanical Lngineering, Shijizzhuang Tiedao University, ShiJiazhuang 050043, China)

Abstract; The passive suspension svstem with fractional-order derivative is studied. Analytic solutions of
syslem under harmonie exeilation eventually are oblained by improved averaging method | laplace-transform meth-
o, harmonie balance method and complex frequency-domain method. The analytic selutions prove to be acen-
rate compared with numerical solutions. Effect of fractional-order parameters on dynamical behavior is analyzed.
The research indicates that, the steady-state amplitude of passive suspension svstem with fractional-order deriva-
Live eould be signilicantly reduced and dynamical behavior can be greally improved,

Key words . fractional-order; two degree-of-freedom suspension; averaging method; laplace-transform meth-

od; harmonic balance method; complex frequency-domain method
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Finite Element Analysis of Anti-breaking Performance of
Fe-Based SMA Lockut

Li Junliang', Shen Yingming®, Du Yanliang'

{1. Dean's Office, Shijiazhuang Ticdao university, Shijazhuang 050043 , China;
2. Science and Technology Division Shijiadhuang Tiedso University , Shijazhuang 050043 , China;
3. 'The Party and Adminislrative Ollice , Shijiachuang Tiedao University , Shijashuang 030043 , China )

Abstract; The anti-breaking mechanism of Fe-hased SMA locknut is analyzed and studied by the linite ele-
ment zoftware-ANSYS, the parameterized finite element caleulation model of the load distribution in the newly-de-
signed bolt connection s established based en the comparison with the ordinary bolt connection. The results show
Lthal Lhe new Lype of nul has the beller deformalion compatibility, and the stresses of the [lirst and second screw
thread in the boli conneelion are efleclively reduced.

Key words; F'e-base shape memory alloy ;locknut;the bolt connection ; anti-hreaking ; finite element analysis
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6 10. 000 4.785 3. 609 1,894 0.946 1+2
7 10. 000 8.613 6. 565 3.784 1.591 LUEmIEL)
8 10. 000 5.159 3.724 1.945 0.894 1+2
9 102, 000 5.099 3.693 2.056 1.046 1+2
10 10. 000 4.987 3.534 2.224 1.135 1+2
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Load Characteristic Identification Based on
Characteristic Matrix of Harmonics

Yuan Kun, Gao Meng

{ School of electrical and electronies engineering, Shijiazhuang Tiedao University, Shijiadhang 050043 ) China)

Abstract : This paper gives a loud characleristic identilicalion method based on harmonies of current. Since
binary numbers are independent of one anaother, a algorithm of random combination caleulating multiple dala has
been given in this paper. This method firstly samples and caleulates the harmonics of current, and gets the matrix
of harmonics which combine randomly, then samples and caleulates the harmonics of current in real time, quer-
ving lhose values in the malrix of currenis harmonies,and the one which is consistenl with Lhe real-lime values is
the: Toad in eleetrie network.

Key words . intelligent power supply ;load identification ; characteristic matrix ; combination caleulation
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Field Test of Subgrade for Ha-Qi Passenger Dedicated
Line in Deep Seasonal Frozen Regions

Tai Bowen'”,  Yue Zuorun'?

(1. Key Laboratoy of Roads and Railway Fngineering Safoty Control of Ministry of Fducation, Shijiazhuang Tieduo University,

Shijiahuang Q30043 China ;2. School of Civil Engineering, Shijiashuang Tiedao University, Shijiazhuang 050043  China)

Abstract : The seltlemenl of subgrade is nol allowed o be more than 15 mm in the TTarbin-Qigihar in Pas-
senger Dedicaled Line. A Tield est of subgrade was operaled in the Passenger Dedicale Line from Harbin 1o Qigi-
har. The soil temperature, settlement , frost heaving and molsture content were measured. From the results; at
the test place, the surface temperature of subgrade was under 0. in mid November, and was higher than O T in
lule January. The froxen laver did nol thaw unlil the middle of April. The maximum lroxen deplh was aboul 2. 4
m. line region. So il is necessary 1o lake insulalion proteelion measures. Afller observalion, the sclllement of the
subgrade was less than20 mm, which is within the range of the design standard. The maximum frost heaving of
the subgrade surface occurred in the surface temperature hetween —1 ~ -2 “C. At this temperature, freezing
luyer is prone lo waler accumulation within the scope, so Lhe subgrade filling should be strictly maintained with
Lhe Upl.imu m maoslure conlenl, anid (']l’:i.imi.g(: measures musl be laken Tor shallow Toundation 1o avoid the oceor-
rence of subgrade disease.

Key words: ground temperature ; settlement ; frost heaving ; moisture content
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