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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. The 

publications (Abolghasemi and Jalali 2003, Younesian and 

Esmailzadeh 2010, Arvin and Bakhtiari-Nejad 2011) are 

considered also with rotating beams in which nonlinear 

oscillations are investigated. Analytical and experimental 

investigations on vibrating frames carrying concentrated 

masses with characteristics of frames have been studied by 

using analytical solutions and the finite element method 

(Cheng et al. 2013a, b). …… 
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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…… 
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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  

 

 

 
Fig. 1 Mesh grid of topographic model 
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 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 

 
 
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 ; : 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 

Figs. 1 and 3).…... 

 
 
4. Section title: Level 1 

 
4.1 Subtitle: Level 2 
 
4.1.1 Subtitle: Level 3 
On the day of the beam test, the respective control 

cylinders were capped and tested in compression to 

determine the compressive strength of concrete. Table 1 

shows that the average values of the 56-day compressive 

strengths are 69.2 and 68.7 MPa for Series V and S 

specimens, respectively. The results indicate that although 

the two mix designs were different, they had similar  

 

 

 

compressive strengths…… 

 

Subtitle: Level 4 
Chondros et al. (1998) have developed a continuous 

cracked beam vibration theory for the lateral vibration of 

cracked Euler-Bernoulli beams with single-edge or double-

edge open cracks…. 

 

 

5. Conclusions 
 

A numerical simulation procedure for predicting 

directional typhoon wind fields over complex terrain has 

been proposed in this study. 

• The reduction of natural frequency depends on 

the crack depth and crack location. 

• Higher drops in the in-plane natural frequency are 

observed when the crack is located near the roots or corners 

of the frames………… 
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