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제약조건

1 expl3와 같은 LATEX3 코드를 사용하는 것을 지양한다.

2 워드로 만들어진 기존의 학술지 논문과 최대한 어색하지 않도록 만든다.
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Abstract.  The stochastic finite element method is employed to obtain a stochastic dynamic model of 

angled beams subjected to impact loads when uncertain material properties are described by random fields. 

Using the perturbation technique in conjunction with a precise time integration method, a random analysis 

approach is developed for efficient analysis of random elastic waves. Formulas for the mean, variance and 

covariance of displacement, strain and stress are introduced. Statistics of displacement and stress waves is 

analyzed and effects of bend angle and material stochasticity on wave propagation are studied. It is found 

that the elastic wave correlation in the angled section is the most significant. The mean, variance and 

covariance of the stress wave amplitude decrease with an increase in bend angle. The standard deviation of 

the beam material density plays an important role in longitudinal displacement wave covariance. 
 

Keywords:  elastic wave; stochastic finite element; angled beam; impact; random parameter; uncertainty 

 
 
1. Introduction 
 

In many engineering problems, the material properties of structures may vary with spatial 

coordinates and should thus be modeled as spatial random fields. Random material properties are 

of considerable importance in actual structural analysis, as they cause structural dynamic responses 

to behave in a random manner. 

The so-called stochastic finite element method (SFEM), as a numerical method for stochastic 

structural analysis, has been extensively developed with different approaches (Countreras 1980, 

Yamazaki et al. 1985, Benaroya and Rehak 1988, Elishakoff et al. 1997, Gupta and Manohar 

2002). In the last decade, many researchers have contributed to the field of stochastic dynamic 

analysis, such as the researches on vibration and reliability of stochastical rotating beams 

(Hosseini and Khadem 2007), response analysis of stochastic structural systems (Papadopoulos et 

al. 2006), eigenvalue problem of stochastic structures (Ishida 2001), and so on (Nouy and Clement 

2010, Hosseini and Shahabian 2014, Abd-Alla et al. 2015). In SFEM, there are many methods, 

such as midpoint, interpolation, local average mehod and weighted integral method, to discretize 
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Abstract. The stochastic finite element method is employed to obtain a stochastic dynamic model of
angled beams subjected to impact loads when uncertain material properties are described by random
fields. Using the perturbation technique in conjunction with a precise time integration method, a random
analysis approach is developed for efficient analysis of random elastic waves. Formulas for the mean,
variance and covariance of displacement, strain and stress are introduced. Statistics of displacement and
stress waves is analyzed and effects of bend angle and material stochasticity on wave propagation are
studied. It is found that the elastic wave correlation in the angled section is the most significant. The
mean, variance and covariance of the stress wave amplitude decrease with an increase in bend angle. The
standard deviation of the beammaterial density plays an important role in longitudinal displacement wave
covariance.
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1. Introduction

In many engineering problems, the material properties of structures may vary with spatial co-
ordinates and should thus be modeled as spatial random fields. Random material properties are of
considerable importance in actual structural analysis, as they cause structural dynamic responses to
behave in a random manner.

The so-called stochastic finite element method (SFEM), as a numerical method for stochastic
structural analysis, has been extensively developed with different approaches (Countreras 1980, Ya-
mazaki et al. 1985, Benaroya and Rehak 1988, Elishakoff et al. 1997, Gupta and Manohar 2002).
In the last decade, many researchers have contributed to the field of stochastic dynamic analysis,
such as the researches on vibration and reliability of stochastical rotating beams (Hosseini and Kha-
dem 2007), response analysis of stochastic structural systems (Papadopoulos et al. 2006), eigenvalue
problem of stochastic structures (Ishida 2001), and so on (Nouy and Clement 2010, Hosseini and
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Put the title of the paper here with font Arial,  
size 16pt, centered, length up to 2 lines 

 
First + Middle (initial) + Last name∗1a(Superscript―*:Corresponding, 1:affiliation, a:footnote info),  

Sullivan T. Smith*2, Tanaka Ikarashi1a and Ahmed M. Mohamed2b 
 

1Affiliation (Department, Institute, Address, Country) with font Arial, size 9.5pt 
2Department of Civil Engineering, Korean Advanced Institute for Science and Technology,  

291 Daehak-ro, Yuseong-gu, Daejeon 305-701, Republic of Korea 
 

(Received   keep as blank   , Revised   keep as blank   , Accepted   keep as blank   ) 
 

Insert abstract paragraph here with Times New Roman font and 10.5pt size. Abstract length needs to be 
approximately 250 words (about 15 lines). Do not have References, Equations, Figures, or Tables in the abstract. 
Abstract.  This study aimed to develop a model to accurately predict the acceleration of structural systems during 
an earthquake. The acceleration and applied force of a structure were measured at current time step and the velocity 
and displacement were estimated through linear integration. …… 
 

Keywords:  complex terrain; typhoon wind field; CFD simulation; surface roughness length; topography 
 
 
1. Introduction 
 

Normally, strong winds have been associated with two types of wind in typhoon prone region. 
The first one is the nature wind and the other one is the typhoon, or say severe tropical cyclone. 
Many investigations about the vibration and buckling (static stability) characteristics of frames of 
various types have been carried out. Cheng (2011) have studied the elastic critical loads for plane 
frames by using the transfer matrix method. A general digital computer method has been described 
by Cheng and Xu (2012) …… 
 
 
2. Section title: Level 1 
 

The system examined, shown schematically in Fig. 1 is a beam of variable cross section, 
carrying a so called heavy tip mass M. Its mass moment of inertia with respect to the perpendicular 
axis at the centroid S is denoted by JS. Analytical and experimental investigations on vibrating 
frames carrying concentrated masses have been studied by using analytical solutions and the finite 
element method (Cheng et al. 2013a, b). …… 
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Fig. 1 Mesh grid of topographic model 

 
 
2.1 Numerical simulation procedure 

 
One can write the extended form of the Hamilton’s Principle with the notations used in the 

present study as…… 











′+










′′= ∫∫

dd

L dxuEAdxvEIU
0

2
1

0

2
1 )(

2
1)(

2
1

                       (1) 

In consideration of different 10m height wind speed v10 and the power law exponent index α 
results shown in Table 2, the representative upstream typhoon wind fields at different directions 
used as the input data for training ANN model are determined, which is shown in Tables 1-2.…… 
 
 
3. Section title: Level 1 
 

A finite element model is developed to represent a cracked beam element of length d and the 
crack is located at a distance d1 from the left end of the element as shown in Figs. 2-3. Substituting 
Eqs. (3)-(4) in Eq. (7) yields the general equation for the local compliances as follows (considering 
that all K’s are independent of η; η: see Figs. 2(a)-(b)). In this regard, the circular area taking the 
bridge as a center with a proper radius shall be considered (see Fig. 1 and 3).…... 
 
 
Table 1 Caption 

 Intact DI D2 Intact DI D2 

OF-1* 
Mean 2.63 2.62 2.53 3.34 2.67 2.46 
SD 0.041 0.369 0.123 0.290 0.444 0.207 

OF-3 
Mean 23.39 23.24 22.55 23.63 23.12 22.73 
SD 0.021 0.161 0.161 0.042 0.251 0.213 

*OF-1: Observed Frequency for 1st mode; OF-3: Observed Frequency for 3rd mode 
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In many engineering problems, the material properties of structures may vary with spatial 

coordinates and should thus be modeled as spatial random fields. Random material properties are 

of considerable importance in actual structural analysis, as they cause structural dynamic responses 

to behave in a random manner. 

The so-called stochastic finite element method (SFEM), as a numerical method for stochastic 

structural analysis, has been extensively developed with different approaches (Countreras 1980, 

Yamazaki et al. 1985, Benaroya and Rehak 1988, Elishakoff et al. 1997, Gupta and Manohar 

2002). In the last decade, many researchers have contributed to the field of stochastic dynamic 

analysis, such as the researches on vibration and reliability of stochastical rotating beams 

(Hosseini and Khadem 2007), response analysis of stochastic structural systems (Papadopoulos et 

al. 2006), eigenvalue problem of stochastic structures (Ishida 2001), and so on (Nouy and Clement 

2010, Hosseini and Shahabian 2014, Abd-Alla et al. 2015). In SFEM, there are many methods, 

such as midpoint, interpolation, local average mehod and weighted integral method, to discretize 
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1.2 After \begin{document}

After completing the title and author information, put in your abstract after \begin{document}

\maketitle
\begin{abstract}
Fill the abstract
\end{abstract}

Abstract length needs to be approximately 250 words (about 15 lines). Do not include References,
Equations, Figures, or Tables in the abstract.

2. Figure, Table

If you want to insert images files and table, you must write in figure, table environment, re-
spectively. To input picture and table, we recommend the author to use package graphicx, tabu,
respectively.

\begin{figure}
\includegraphics{picture file name}
\caption{\label{label of figure}figure caption}
\end{figure}

\begin{table}
table contents
\caption{\label{label of table}table caption}
\end{table}

For examples, see Fig. 1 and Table 1.

3. Writing citation and refererences

3.1 Writing references

Different from the conventional input form, you must type:

\bibitem[\protect\citeauthoryear{author-printed}{year}]{label} contents

Fig. 1 Mesh grid of topographic model
Table 1 Caption

Intact DI D2 Intact DI D2
OF-1* Mean 2.63 2.62 2.53 3.34 2.67 2.46

SD 0.041 0.369 0.123 0.290 0.444 0.207
OF-3 Mean 23.39 23.24 22.55 23.63 23.12 22.73

SD 0.021 0.161 0.161 0.042 0.251 0.213
*OF-1: Observed Frequency for 1st mode; OF-3: Observed Frequency for 3rd mode

rather than just putting:

\bibitem{label} Contents

For example, if you want to put reference: Cheng, Y.F. (2011), “A comparison of large.......”,
Struct. Eng. Mech., 91(4), 1301–1328., then with thebibliography environment, you should type:

\begin{thebibliography}{1}
...
\bibitem[\protect\citeauthoryear{Cheng}{2011}]{key-1} Cheng, Y.F. (2011),
``A comparison of large.......'', \textit{Struct. Eng. Mech.},
\textbf{91}(4), 1301--1328.
\end{thebibliography}

If you want to put an article which has two authors, i.e., Cheng, Y.F. and Xu, B.M. (2013a), “A
comparison of large……”, Steel Comp. Struct., 91(4), 1301-1328.

\bibitem[\protect\citeauthoryear{Cheng and Xu}{2013a}]{key-3}Cheng, Y.F. and
Xu, B.M. (2013a), ``A comparison of large……'', \textit{Steel Comp. Struct.},
\textbf{91}(4), 1301-1328.

If you want to put an article which has more than two authors, e.g., Cheng, Y.F., Xu, B.M. and
Carter, G.D. (2012), “A comparison of large……”, Comput. Concrete, 91(4), 1301-1328., then

\bibitem[\protect\citeauthoryear{Cheng \textit{et al.}}{2011}]{key-2}
Cheng, Y.F., Xu, B.M. and Carter, G.D. (2012), ``A comparison of large……'',
\textit{Comput. Concrete}, \textbf{91}(4), 1301-1328.

If you want to put two refererences with the same year, for example,

• Cheng, Y.F. and Xu, B.M. (2013a), “A comparison of large……”, Steel Comp. Struct., 91(4),
1301-1328.

• Cheng, Y.F. and Xu, B.M. (2013b), “A comparison of large……”, J. Wing Eng., 91(4), 1301-
1328.

then you type:

표의 캡션은 표의 위에 만들고, 그림의 캡션은 그림 아래.

Figure의 figure name은 Fig., Table의 table name은 Table으로

Fig., Table을 indent
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\RequirePackage{float}

\floatstyle{plaintop}

\restylefloat{table}

\RequirePackage{caption}

\captionsetup[figure]{labelsep=space,font=small,format=hang}

\captionsetup[table]{position=top,singlelinecheck=false,

labelsep=space,font=small,aboveskip=0pt,format=hang}
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changes 패키지

에디터 버전에는 간단한 option 기능을 추가하여, 교정된 것과 교정이 끝난 것 구분을
한꺼번에 하는 설정을 완성

\usepackage{changes}

\definechangesauthor[color=blue]{AU}

\definechangesauthor[color=red,name={A.U.Thor}]{ID}

...

Any revisions \replaced[id=AU]{could}{should} be \deleted[id=AU]{clearly} highlighted,

for example using the ``Track Changes'' function in Microsoft Word \added[id=ID]{program},

so that changes are easily visible to the editors and reviewers.

Any revisions couldshouldAU be clearlyAU highlighted, for example using the
“Track Changes” function in Microsoft Word programID, so that changes are
easily visible to the editors and reviewers.

1
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약물 사이의 간격을 줄인다.

패키지를 사용하지 않는다 (예: enumitem, enumerate 패키지 사용 x)

\let\tempone\itemize

\let\temptwo\enditemize

\let\tempthree\enumerate

\let\tempfour\endenumerate

\renewenvironment{itemize}{\tempone\setlength{\itemsep}{1pt}}{\temptwo}

\renewenvironment{enumerate}{\tempthree\setlength{\itemsep}{1pt}}

{\tempfour}
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Put the title of the paper here length up to 2 lines

First Author2a, Second Author*1 and Third Author2b

1Affiliation (Department, Institute, Address, Country)
2Department of Civil Engineering, Korean Advanced Institute for Science and Technology, 291

Daehak-ro, Yuseong-gu, Daejeon 34141, Republic of Korea

(Received keep as blank, Revised keep as blank, Accepted keep as blank)

Abstract. The purpose of this manual is to give a guideline to submit your article to our journal in LATEX
form.

Keywords: keywords1; keywords2

1. Introduction

Authors are requested to use standard LATEX and Techno-Press class file:

technojournal.cls
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*Corresponding author, Professor (or Ph.D.,etc), E-mail: emailaddress
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bPh.D., E-mail: emailaddress

* 저자의 이메일 주소와 같은 정보에는 알파벳으로 각주만들기

\renewcommand{\thanks}[1]{{\renewcommand{\thefootnote}{\alph{footnote}}\footnote{#1}}}
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aPh.D., E-mail: emailaddress
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\correspinfo[Professor (or Ph.D.,etc)]{email address}
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\renewcommand\@makefntext[1]{%
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Authors are requested to use standard LATEX and Techno-Press class file:

technojournal.cls
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해결해야 할 요소

어떻게 소속번호에 라벨링을 줄 수 있을 것인가?

hyperref와의 충돌 없이 라벨링을 불러올 수 있는 방법이 무엇인가?

최종적으로 첫 페이지에 소속들을 잘 나열하기 위해서는 어떻게 해야 할 것인가?
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\RequirePackage[breaklinks=true]{hyperref}

\RequirePackage{refcount}

\protected\def\setaffilfont{\sffamily\itshape\fontsize{7pt}{7pt}\selectfont}

\newcommand{\affiliation}[2][\empty]{\refstepcounter{affil}%

\ifx#1\empty

\xdef\affilinfo{\affilinfo #2\noexpand\par}%

\else

\label{author:#1}%

\xdef\affilinfo{\affilinfo

\mbox{\setaffilfont\raise1ex\hbox{\theaffil}}#2\noexpand\par}%

\fi

}
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\def\e{\epsilon}

to prevent errors in editing process.

1.1 Before \begin{document}
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*Corresponding author, Professor (or Ph.D.,etc), E-mail: emailaddress
aPh.D., E-mail: emailaddress
bPh.D., E-mail: emailaddress

\author[a2]{First Author}{\thanks{Ph.D., E-mail: \email{email address}}}

\author[a1]{Second Author\corresp}{}

\author[a2]{Third Author}{\thanks{Ph.D., E-mail: \email{email address}}}

저자의 소속을 불러오는 방법

교신저자 표시의 문제

저자 수에 따른 생성방법
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\newcommand{\setrefauthor}[1]{\getrefnumber{author:#1}}

\newcommand\printauthornumber[1]{%

\let\@tempb\z@

\@for\@tempa:=#1\do{%

\ifx\@tempb\@ne,\fi

\setrefauthor\@tempa

\let\@tempb\@ne

}%

}
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\renewcommand\author[3][\empty]{%

\ifx#1\empty%

\g@addto@macro\@authors{{#2}}%

\else

\g@addto@macro\@authors{{#2\textsuperscript{\printauthornumber{#1}}#3}}%

\fi

}
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교신저자 정보는 무조건 첫 번째 각주로 입력이 되어야 한다.

\newcommand\blfootnote[1]{%

\begingroup

\renewcommand\thefootnote{}\footnote{\hspace{-1pt}{\raise-0.1ex\hbox{*}}#1}%

\addtocounter{footnote}{-1}%

\endgroup

}

\ifx\@corresp\empty

\blfootnote{Corresponding author, E-mail: \email{\@correspemail}}

\else

\blfootnote{Corresponding author, \@corresp ,E-mail: \email{\@correspemail}}

\fi

\newcommand{\correspinfo}[2][\empty]{\ifx#1\def\@correspemail{#2}\else%

\def\@corresp{#1}%

\def\@correspemail{#2}\fi}
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Abstract. The purpose of this manual is to give a guideline to submit your article to our journal in LATEX
form.

Keywords: keywords1; keywords2

1. Introduction

Authors are requested to use standard LATEX and Techno-Press class file:

technojournal.cls

This can be downloaded from the journal site: www.techno-press.com.

Techno-Press recommends XeLaTeX or LuaLaTeX as a compiler because of font configuration.
If your manuscript is not compiled with them, it can be complied by pdfLaTeX as well.

The author must not use newly defined commands like:

\def\e{\epsilon}

to prevent errors in editing process.

1.1 Before \begin{document}

First, author must input the journalname that you want to submit:

\journalname{My journal}

*Corresponding author, Professor (or Ph.D.,etc), E-mail: emailaddress
aPh.D., E-mail: emailaddress
bPh.D., E-mail: emailaddress

저자가 1명이면 (John Smith)

저자가 2명이면 (John Smith and Rose Tyler)

저자가 3명이상이면 (John Smith, Rose Tyler and Amy Pond)

\newcommand\printauthor{%

\let\next\relax

\expandafter\print@author\@authors\@nil\relax\relax

}
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\newcommand\print@author[3]{%

\ifx\@nil#1%

\let\next\relax

\else

\ifx\@nil#2%

#1%

\let\next\relax

\else

\ifx\@nil#3%

#1\ifx\next\relax\else\fi\ and #2%

\let\next\relax

\else

#1, %

\def\next{\print@author{#2}{#3}}%

\fi

\fi

\fi

\next

}
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3.3 Citing References in Text

Rather than just putting \cite command, author should use \citet, \citep commands
\citet{jon90}
\citet[chap.~2]{jon90}
\citep{jon90}
\citep[chap.~2]{jon90}
\citep[see][]{jon90}
\citep[see][chap.~2]{jon90}

Jones et al. (1990)
Jones et al. (1990, chap. 2)
(Jones et al., 1990)
(Jones et al., 1990, chap. 2)
(see Jones et al., 1990)
(see Jones et al., 1990, chap. 2)

For multiple citation, rather than typing these separately, type as follows:

\citet{jon90,jam91}
\citep{jon90,jam91}
\citep{jon90,jon91}
\citep{jon90a,jon90b}

Jones et al. (1990), James et al. (1991)
(Jones et al. 1990, James et al. 1991)
(Jones et al. 1990, 1991)
(Jones et al. 1990a, b)

For the sample paragraph, see below:

Cheng (2012) have studied the elastic critical loads for plane frames by using the transfer
matrix method. A general digital computer method has been described by Cheng and Xu
(2012a) ……

.... of frames have been studied by using analytical solutions and the finite element
method Cheng and Xu (2012a, b). ...

4. In revision process

technojournal class automatically provide revision package. For an explanation, see changes
manual.

5. Conclusions

If you have difficulties, please contact us at info@techno-press.com

Acknowledgements
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TEX의 기본옵션이 아닌 APA 스타일처럼 (정확히는 아님)

bib 파일이 입수되었을 때, bib 파일을 효율적으로 처리
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\RequirePackage{natbib}

\setcitestyle{citesep={,},aysep={},yysep={, }}

\def\bibfont{\small}

\setlength{\bibsep}{3pt}
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\bibitem[\protect\citeauthoryear{Cheng}{2012}]{key-1} Cheng, Y.F. (2012),

``{A comparison of large....}'', \textit{Journal of

Wind Engineering}, \textbf{91}(4), 1301--1328.

\bibitem[\protect\citeauthoryear{Cheng and Xu}{2012a}]{key-2}

Cheng, Y.F. and Xu, B.M. (2012a), ``{A comparison of

large....}'', \textit{Journal of Wind Engineering}, \textbf{91}(4), 1301--1328.

\bibitem[\protect\citeauthoryear{Cheng and Xu}{2012b}]{key-4}

Cheng, Y.F. and Xu, B.M. (2012b), ``{A comparison of

large....}'', \textit{Journal of Wind Engineering}, \textbf{91}(4), 1301--1328.

\bibitem[\protect\citeauthoryear{Cheng \textit{et~al.}}{2012}]{key-3}

Cheng, Y.F., Xu, B.M. and Carter, G.D. (2012), ``{A comparison of

large....}'', \textit{Journal of Wind Engineering}, \textbf{91}(4), 1301--1328.
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직접적으로 bst 파일을 설계하는 것은 매우 어렵다.

makebst + merlin 조합으로 80% 해결 가능

나머지는 직접적으로 코드 수정
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Thank you
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