
 
 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  

  

 2560 



 
 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

  

  

 2560 

 



 
 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

  

  

 2560 



 
 

 . (2560).      

 .  . .( ). :  

 . :  .  . 

 

 

    

 (Finite Element Method, FEM)  400 

  

     

  Independent Sample t-test  (One Way ANOVA) 

 (Multiple Regression Analysis)   

     26-35  

 7-12  

  

     

   

 (Finite Element Method, FEM)  

    

 (Finite Element Method, FEM)   

 0.05 

    

    

 (Finite Element Method, FEM)  

   

   0.1 

 

 



 
 

INNOVATION ADOPTION OF THE FINITE ELEMENT METHOD  

AMONG CIVIL ENGINEERS IN THAILAND 

 

 

 

 

 

 

 

 

 

 

 

AN ABSTRACT 

BY 

WATTHANAPONG NANTAYATRON 

 

 

 

 

 

 

 

 

 

 

 

Presented in Partial Fulfillment of the Requirement for the  

Master of Business Administration Degree in Management  

at Srinakharinwirot University  

July 2017 



 
 

Watthanapong Nantayatron. (2017). Innovation Adoption of the Finite Element Method among 

 Civil Engineers in Thailand. Master’s Project, M.B.A. (Management) Bangkok: 

 Graduate School, Srinakharinwirot University. Project Advisor: Kanyakit Keerati-

 angkoon, Ph.D. 

 

 The purpose of this research was to study “innovation adoption of Finite Element 

Method among civil engineers in Thailand.” The samples were obtained from four hundred 

engineers in Thailand who know and used the finite element method. Questionnaires were 

used as instruments to collect data and the hypotheses were tested by an independent 

sample t-test, one-way ANOVA and Multiple Regression Analysis: MRA which had 

Independent Variables. The results of the research revealed the following: 

 Most of the sample were male, aged is between twenty six to thirty five years old 

and seven to twelve years of with controlling and production. 

 Engineers with differences in terms of gender, age, work experience and job 

description did not have any differences in terms of the finite element method innovation 

adoption process. 

 Engineers with different personal characteristics demonstrated differences in the 

Finite Element Method innovation adoption process in terms of innovator, early adopters and 

early majority at a statistically significant level of 0.05. 

 Innovative characteristics, such as relative advantage, compatibility, complexity, 

testability and observability have a relationship with the finite element method innovation 

adoption process. Innovative characteristics, in terms of relative advantage, include 

complexity, testability and observability had a relationship with the finite element method 

innovation adoption process at a statistically significant level of 0.05. The relationship was 

also positive. 
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 (Multiple Regression Analysis: MRA) 

    

  

   

 (Error : ) 

     a  b  

   

 (Ordinary Least Square : OLS) 
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    a     

 

    b  (Partial regression coefficient) 

    1 

  

  a  b  

 

 

  

 1.  (Error)   

 2.      

 3.    

 4.  

  



 4 

 
  “

”   

    

P   

f 

n 

 

S.D.  (Standard Deviation)

SS  (Sum of Squares)

MS  (Mean of Squares) 

df  (Degree of Squares)

F-Ratio  f-Distribution

LSD Least Significant Difference

H0  (Null hypothesis)

H1  (Alternative hypothesis)

*  0.05

**  0.01
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2   

  1    (Percentage) 

 (Mean)   (Standard Deviation) 

 4   

  1  

  2  

  3  

  4  

  2   

 1.     

  (Finite 

Element Method, FEM)   

 2.     

   

 (Finite Element Method, FEM) 

 

 3.    

    

 (Finite Element Method, FEM)  
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  1  
  1  
    

    

  

 1  ( )     

      

 

 ( ) 

  

  371 92.8

 29 7.2

 400 100.00

  

  25 69 17.2

 26-35  158 39.5

 36-45  102 25.5

  46   71 17.8

 400 100.00

  

  6 103 25.8

 7-12  115 28.7

 13-18  77 19.3

 19-24  56 14.0

 25  49 12.2

 400 100.00
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 1 ( )  

 ( ) 

  

  35 8.7

  36 9.0

 123 30.8

 134 33.5

 42 10.5

  30 7.5

 400 100.00

  1 

  400        

  

 1.      371 

  92.80  29   7.20  

 2.    26-35    158  

 39.50  36-45   102   25.50 

 46    71   17.80 

 25    69   17.20  

 3.    7-12  

  115   28.7 

 6   103   25.8  13-18  

 77   19.3  19-24   56  

 14.0  25    

49   12.2  
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 4.   

   134   33.5  

 123   30.8   42  

 10.5   36   9.0 

  35   8.7 

   30   7.5  

 2  
  

    

      

    

 2  ( )  

 

 
( ) 

Min Max   

 (Laggards) 1 1.00 1.00 1.00 0.2

 (Late Majority) 5 2.40 2.60 2.48 1.2

 (Early Majority) 114 2.70 3.40 3.19 28.5

 (Early Adopters) 243 3.50 4.20 3.80 60.8

 (Innovator) 37 4.30 5.00 4.49 9.3

 400   100.00 

  2    

 400    (Laggards)  (Late Majority) 

 (Early Majority)  (Early Adopters) 

 (Innovator)     
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  (Early Adopters) 

  243   60.8  3.50  4.20  

3.80  (Early Majority)  114   28.5 

 2.70  3.40  3.19  

(Innovator)  37   9.3  4.30  5.00  4.49  

 (Late Majority)  5   1.2 

 2.40  2.60  2.48  (Laggards)   1 

  0.2  1.00  1.00  1.00  

  

  

 

    (Laggards)  (Late 

Majority)  3 

 3  ( )   

     ( ) 

 

 
( ) 

Min Max   

 (Laggards) 

 (Late Majority) 
6 1.00 2.60 2.23 1.4 

 (Early Majority) 114 2.70 3.40 3.19 28.5

 (Early Adopters) 243 3.50 4.20 3.80 60.8

 (Innovator) 37 4.30 5.00 4.49 9.3

 400   100.00

  

 



64 

  3   (

)   400    (Laggards) 

 (Late Majority)  (Early Majority) 

 (Early Adopters)  (Innovator)  

 

  (Early Adopters) 

  243   60.8  3.50  4.20  

3.80  (Early Majority)  114   28.5 

 2.70  3.40  3.19  

(Innovator)  37   9.3  4.30  5.00  4.49  

 (Laggards)  (Late Majority)  6  

 1.4  1.00  2.60  2.23  

 3  
 

   

      

S.D.       

 4   

      

 

 
 

S.D.  
1. 3.95 0.49 

2. 3.95 0.59 

3. 4.07 0.56 

4. 3.98 0.57 

 3.98 0.40  
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  4  

 

 3.98  

  

   

  

  4.07 3.98 3.95  3.95  

 5  

      

 

 
 

S.D.  
1.   

     
2.44 1.10 

2. 2.41 1.05 

3.   2.92 1.00  

4.   

     
3.61 0.68  

 2.84 0.77  

  5  

  2.84 

 

  

     

 3.61 
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 2.92 

  

      

  2.44  2.41 

 

 6  

      

 

 
 

S.D.  
1.  2.33 1.00  
2.  2.35 1.03  
3. 2.39 1.06  
4.  

         

     

3.58 0.72  

 2.66 0.77  

  6  

  2.66 

 

   

    

     3.58 
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  2.39 2.35  2.33  

 7  

 

 
 

S.D.  
1.  3.96 0.61  
2. 4.04 0.58  
3.  4.04 0.53  
4.  4.04 0.54  

 4.01 0.43  

  7  

  4.01 

 

   

    

    

4.04 4.04 4.04  3.96  
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 8  

 

 
 

S.D.  
1.  

      
3.98 0.56  

2. 

      
4.08 0.54  

3.  

      
4.01 0.52  

4. 

      

     

4.02 0.53  

 4.02 0.38  

  8  

  4.02 

 

   

   

  

   

   

    

4.08 4.02 4.01  3.98  
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 4  

   

       

    S.D.   

 9  ( )  

 

  ( )  

  21 5.3

  34 8.5

 161 40.2

 85 21.3

 99 24.7

 400 100.00

  9    

 400        

    

  

  161   40.2  

 99   24.7   

85   21.3   34  

 8.5   21   5.3 

 

 10  

 

 
 

S.D.  
 15.14 5.93  
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  10  

 

 15.14 

  2  

   3   

  1.     

 

 (Finite Element Method, FEM)   

  1.1  

 (Finite Element Method, FEM)   

 H0:   (Finite Element 

Method, FEM)   

 H1:   (Finite Element 

Method, FEM)   

   t 

 (Independent t-test)  95%  (H0) 

 2-tailed Prop.(p)  0.05 

  Levene’s test 

 

 H0:  

 H1:  

  95%  

(H0)  (H1)   Sig.  0.05 
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 11   

        

      t-test  

 

 
 

 

Levene’s test 
for Equality  
of Variances   

t-test for Equality  
of Means Sig. 

(2-tailed)
F Sig S.D. df t 

    
Equal variances assumed 1.429 0.233  15.25 1.420 398 1.244 0.214 

Equal variances not assumed  13.83     

  11   

  Sig.  0.233  

0.05   Equal variances assumed   t-test 

for Equality of Means  

  

   Sig.(2-tailed)  0.214  0.05 

 (H0)  (H1)   

  

 0.05  
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  1.2  

 (Finite Element Method, FEM)   

 H0:   (Finite Element 

Method, FEM)   

 H1:   (Finite Element 

Method, FEM)   

  

 (One Way Analysis of Variance: One Way ANOVA) 

 95%  

  F-test  

 Brown-Forsythe test  (H0)  

Sig.  0.05  (H0)  

(H1)   (Multiple 

Comparison)  Least Significant Difference (LSD)  Dunnett's T3 

 0.05  

   Levene's test 

  

 H0:  

 H1:  

  95%  

(H0)  (H1)  Sig.  0.05 
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 12   Levene's test 

 

  12  Levene Statistic Test 

  

   

Sig.  0.204  0.05   2 

   F-test 

 13  

       

 

   13 

  Sig.  0.963  0.05   (H0) 

 (H1)  

   0.05 

   

  

  Least Significant Difference (LSD) 

 

 

 
 

Levene's test df1 df2 Sig. 

1.540 3 396 0.204

 
 

  SS df MS F Sig. 

 

10.040 3 3.347 0.095 0.963

14001.550 396 35.357  

14011.590 399  
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 14  

        Least Significant 

     Difference (LSD) 

 

  

 
 25  

26-35  36-45   46  
 

15.46 15.14 14.95 15.08

 
 25  15.46 - 

0.324 0.483 0.379

(0.705) (0.602) (0.706)

26-35  15.14 
-0.324

- 
0.158 0.054

(0.705) (0.834) (0.949)

36-45  14.98 
-0.483 -0.158

- 
-0.104

(0.602) (0.834) (0.910)

 46   
 15.08 

-0.379 -0.054 0.104
- 

(0.706) (0.949) (0.910) 

  14 

   

   25  26-35  36-45   46   

Sig.  0.705 0.602 0.706 0.834 0.949  0.910   0.05  

 (H0)  (H1)  
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   1.3  

 (Finite Element Method, FEM) 

  

 H0:  

 (Finite Element Method, FEM)   

 H1:  

 (Finite Element Method, FEM)   

  

 (One Way Analysis of Variance: One Way ANOVA) 

 95%  

  F-test  

 Brown-Forsythe test  (H0)  

Sig.  0.05  (H0)  

(H1)   (Multiple 

Comparison)  Least Significant Difference (LSD)  Dunnett's T3 

 0.05  

   Levene's test 

  

 H0:  

 H1:  

  95%  

(H0)  (H1)  Sig.  0.05 
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 15   

     Levene's test 

 

  15  Levene Statistic Test 

  

   

Sig.  0.216  0.05   2 

   F-test 

 16  

       

 

   16 

  Sig.  0.192  0.05   (H0) 

 (H1)  

   

0.05 

   

  

  Least Significant Difference (LSD) 

 
 Levene's test df1 df2 Sig. 

1.454 4 395 0.216

 
 

  SS df MS F Sig. 

 

213.951 4 53.488 1.531 0.192

13797.639 395 34.931  

14011.590 399  
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 17  

        Least  

     Significant Difference (LSD) 

 

  
 

 6  
7-12  13-18  19-24  25   

16.12 14.24 14.89 15.03 15.71

 
 6  16.12 - 

1.882 1.230 1.090 0.411

(0.079) (0.168) (0.267) (0.688)

7-12  14.24 
-1.882

- 
-0.652 -0.792 -1.470

(0.079) (0.454) (0.411) (0.145)

13-18  14.89 
-1.230 0.652

- 
-0.139 -0.818

(0.168) (0.454) (0.893) (0.449)

19-24  15.03 
-1.090 0.792 0.139

- 
-0.678

(0.267) (0.411) (0.893) (0.558)

25   15.71 
-0.411 1.470 0.818 0.678 

- 
(0.688) (0.145) (0.449) (0.558) 

  17 

   

   6   7-12  13-18  19-24 

  25   Sig.  0.079 0.168 0.267 0.688 0.454 0.411 0.145 0.893 0.449 

 0.558   0.05   (H0) 

 (H1)  
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  1.4  

 (Finite Element Method, FEM) 

  

 H0:  

 (Finite Element Method, FEM)   

 H1:  

 (Finite Element Method, FEM)   

  

 (One Way Analysis of Variance: One Way ANOVA) 

 95%  

  F-test  

 Brown-Forsythe test  (H0)  

Sig.  0.05  (H0)  

(H1)   (Multiple 

Comparison)  Least Significant Difference (LSD)  Dunnett's T3 

 0.05  

   Levene's test 

  

 H0:  

 H1:  

  95%  

(H0)  (H1)  Sig.  0.05 
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 18   

     Levene's test 

 

  18  Levene Statistic Test 

  

   

Sig.  0.103  0.05  

 2   F-test 

 19  

       

 

   19 

  Sig.  0.826  0.05   (H0) 

 (H1)  

   

0.05 

   

  

  Least Significant Difference (LSD) 

 
 

Levene's test df1 df2 Sig. 

1.844 5 394 0.103

 
 

  SS df MS F Sig. 

 

76.521 5 15.304 0.433 0.826

13935.069 394 35.368  

14011.590 399  
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 20  

        Least  

     Significant Difference (LSD) 

 

 
    

 
  

14.45 15.16 15.52 14.96 15.76 14.30

 14.45 - 
-0.709 -1.071 -0.505 -1.304 0.157

(0.616) (0.348) (0.655) (0.338) (0.915)

 15.16
0.709 

- 
-0.361 0.203 -0.595 0.866

(0.616) (0.748) (0.855) (0.660) (0.556)

 15.52
1.071 0.361

- 
0.565 -0.233 1.228

(0.348) (0.748) (0.447) (0.826) (0.311)

 
14.96

0.505 -0.203 -0.565
- 

-0.799 0.662

(0.655) (0.855) (0.447) (0.448) (0.581) 

 15.76
1.304 0.595 0.233 0.799

- 
1.461

(0.338) (0.660) (0.826) (0.448) (0.304)

 
14.30

-0.157 -0.866 -1.228 -0.662 -1.461 
- 

(0.915) (0.556) (0.311) (0.581) (0.304) 

  20 

   

    

      Sig. 

 0.616 0.348 0.655 0.338 0.915 0.748 0.855 0.660 0.556 0.447 0.826 0.311 0.448 

0.581  0.304   0.05   (H0) 

 (H1)  
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  2.    

    

 (Finite Element Method, FEM) 

 

 H0:     

   

 (Finite Element Method, FEM)  

 

 H1:     

   

 (Finite Element Method, FEM)  

 

  

 (One Way Analysis of Variance: One Way ANOVA) 

 95%  

  F-test  

 Brown-Forsythe test  (H0)  

Sig.  0.05  (H0)  

(H1)   (Multiple 

Comparison)  Least Significant Difference (LSD)  Dunnett's T3 

 0.05  

   Levene's test 

  

 H0:  

 H1:  

  95%  

(H0)  (H1)  Sig.  0.05 
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 21   

     Levene's test 

 

*  0.05 
 

  21  Levene Statistic Test 

  

   

Sig.  0.000  0.05  

 2    

Brown-Forsythe 

 22  

       

 

*  0.05 
 

  22 

  

 Brown-Forsythe  

   

Sig.  0.033  0.05   (H0)  

(H1)   

  

 
 Levene's test df1 df2 Sig. 

7.202* 3 396 0.000

Brown-Forsythe Statistica df1 df2 Sig. 
 3.026* 3 76.823 0.035 



83 

   Dunnett’s T3 

 0.05   

 23  

        Dunnett’s T3 

 

  

 
(Laggards) 

 (Late 
Majority) 

  
(Early 

Majority) 

  
(Early 

Adopters) 

  
(Innovator) 

10.3333 14.1667 15.6337 15.4595
 (Laggards)

 
(Late Majority) 

10.3333 - 
-3.83333 -5.30041* -5.12613* 

(0.123) (0.031) (0.050) 

  
(Early Majority) 14.1667

3.83333
- 

-1.46708* -1.29279

(0.123) (0.030) (0.249)

  
(Early Adopters) 

15.6337
5.30041* 1.46708*

- 
0.17429

(0.031) (0.030) (0.868) 

  
(Innovator) 15.4595

5.12613* 1.29279 -0.17429 
- 

(0.050) (0.249) (0.868) 

*  0.05 
 

  23 

   

  (Innovator) 

 (Early Adopters)  (Laggards)

 (Late Majority)  Sig.  0.031 0.050  0.030  0.05  

 (H0)  (H1)  

   0.05  
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(Innovator)  (Laggards) 

 5.12613  (Early Adopters) 

 (Laggards) 

 (Early Majority)  5.30041  1.46708   

  3.    

    

 (Finite Element Method, FEM) 

 

 H0:    

    

 (Finite Element Method, FEM) 

 H1:    

    

 (Finite Element Method, FEM) 

 

  (Multiple Regression Analysis) 

 Enter  90% 

    e  

  

 

 (Finite Element Method, FEM)  

 (Finite Element Method, FEM)   5   

    

  

 



85 

 24   

 

Model R R Square 
Adjusted  

R Square 

Std. Error.  

of the Estimate 
Durbin-Watson 

1 0.422a 0.178 0.168 5.43819 1.930 

a. Predictors: (Constant), AllRelative, AllCompatibility, AllComplexity, AllTestability, AllObservability 

b. Dependent Variable: AllAdoption 

  24    

(RAllRelative, AllCompatibility, AllComplexity, AllTestability, AllObservability)  0.422 

 (Finite Element Method, FEM)  

 17.80 (  (R2 = 0.178) 

 = 5.43819  (Durbin-Watson) = 

1.930  1.500  (  , 2546) 

 25  

      (Finite Element Method, FEM)  (ANOVA) 

 

Model Sum of Squares df Mean Square F-test Sig.

1 Regression 2522.131 5 504.426 17.056 0.000b 

Residual 11652.109 394 29.574   

Total 14174.240 399   

a. Dependent Variable: AllAdoption 

b. Predictors: (Constant), AllRelative, AllCompatibility, AllComplexity, AllTestability, AllObservability 

  (ANOVA)  1 

  (Finite 

Element Method, FEM)   F-test 

 0.05  25  F-test 

 17.056  df  5, 394  504.426  Sig = 
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0.000  100%  

 (Finite Element Method, FEM)  

 26  

      (Finite Element Method,  

     FEM)  (Coefficients)  

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients T-test Sig. 

B Std.Error Beta

1  (Constant)  -16.952 3.628 -4.672 0.000* 

AllRelative (X1) 2.400 0.803 0.162 2.990 0.003*

AllCompatibility (X2) -0.331 0.533 -0.043 -0.621 0.535

AllComplexity (X3) 0.951 0.535 0.123 1.778 0.076*

AllTestability (X4) 1.302 0.684 0.095 1.905 0.058*

AllObservability (X5) 3.898 0.887 0.250 4.396 0.000*

a. Dependent Variable: AllAdoption

*  0.1 
 

  26  

  T-test  90%  

   (AllRelative) 

 (Finite Element Method, FEM) 

  2.400 (T-test = 

2.990, Sig = 0.003)     

(AllComplexity)  (Finite 

Element Method, FEM)  

 0.951 (T-test = 1.778, Sig = 0.076)  

   (AllTestability) 

 (Finite Element Method, FEM) 

  1.302 (T-test = 1.905, Sig = 0.058) 
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    (AllObservability) 

 (Finite Element Method, FEM) 

  3.898 (T-

test = 4.396, Sig = 0.000)     

 (AllCompatibility) 

 (Finite Element Method, FEM) 

  

 

 (Finite Element Method, FEM) 

 (Y)  

Y = -16.952 + 2.400(X1) - 0.331(X2) + 0.951(X3) + 1.302(X4) + 3.898(X5) 

 Y   

 X1  

 X2  

 X3  

 X4  

 X5  

  

  

 (X1)  1  

(Finite Element Method, FEM)  (Y)  2.400  

 4  

   (X3) 

 1  (Finite Element 

Method, FEM)  (Y)  0.951  

 4  
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   (X4) 

 1  (Finite Element 

Method, FEM)  (Y)  1.302  

 4  

   (X5) 

 1  (Finite Element 

Method, FEM)  (Y)  3.898  

 4  

 



89 

 
 27  

 

   

 1.     

  

(Finite Element Method, FEM)   

 1.1 
 

 (Finite Element 

Method, FEM) 

  

 
Independent t-test 

 1.2 

 

 (Finite Element 

Method, FEM) 

  

 
One Way ANOVA 

 1.3 

 

 (Finite Element Method, FEM) 

  

 
One Way ANOVA 

 1.4 

 

 (Finite Element Method, FEM) 

  

 
One Way ANOVA 
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 27 ( )   

 
 

 

 2.     

   

 (Finite Element Method, FEM) 

 

  One Way ANOVA 

 3.    

    

 (Finite Element Method, FEM) 

 

  
Multiple  

Regression Analysis 



 

 5 

   
 “

” 

 

 

 
  
 1.  (Finite Element 

Method, FEM)    

   

 2.    

    

 (Finite Element Method, FEM) 

 

 3.   

     

 (Finite Element Method, FEM) 

  
  “

”  

 1.     

 

 (Finite Element Method, FEM)  

 2.    
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 (Finite Element Method, FEM) 

 

 3.   

     

 (Finite Element Method, 

FEM)  

 4.  

 (Finite Element Method, FEM)  

 5.   

  
 1.     

  (Finite 

Element Method, FEM)   

 2.     

   

 (Finite Element Method, FEM) 

 

 3.    

    

 (Finite Element Method, FEM)  
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     (Finite 

Element Method, FEM)  

 
  

 (  . 2545: 74)  

  95%  5%  0.05 

 385   4% 

 15   

 400  

    
    400   

 (Non-Probability Sampling)  3 

  

  1  (Purposive Sampling)  

   

  2  (Quota Sampling) 
  

  200  

  3  (Convenience Sampling) 
   

  400  
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 4   39   

  1  

  2  

  3  

  4  

  

 28 

 28   

 

 1 

 1  Nominal Scale

 2  Ordinal Scale

 3  Ordinal Scale

 4  Nominal Scale

 2 

 10  
Semantic Differential Scale 

Interval Scale

 5  

 3 

 20  
Semantic Differential Scale 

Interval Scale

 5  

 4 

 5  
Semantic Differential Scale 

Interval Scale

 5  

  

 



95 

  
   2   

 (Descriptive Statistic)  

  

 (Finite Element Method, FEM)  

 (Inferential Statistic)  

 

 29  

 

  

 1  (Percentage) 

 2  (Percentage)  (Mean)  

 (Standard Deviation) 

 3  (Percentage)  (Mean)  

 (Standard Deviation) 

 4   (Mean)   

(Standard Deviation) 

 30   

 

 

 1.   

1.1  

 (Finite Element Method, FEM)  

 

Independent t-test 

1.2  

 (Finite Element Method, FEM)  

 

One Way ANOVA 
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 30 ( )  

1.3  

 (Finite Element Method, FEM) 

  

One Way ANOVA 

1.4  

 (Finite Element Method, FEM) 

  

One Way ANOVA 

 2.    

  

  

 (Finite Element Method, FEM) 

 

One Way ANOVA 

 3.  

3.1    

 

(Finite Element Method, FEM)  

Multiple 

Regression Analysis 

 
  1 

  4   

  1  

     92.80 

 26-35   39.50   28.70 

  33.50 

  2  

    

(Early Adopters)  243   60.80 
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  3  

   

  3.50  

  
   

 3.98    

  

   

    

  
   

 2.84    

   

   

      

   

    

  
    

2.66    
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4.01    

   

    

    

   
    

4.02    

  

   

   

   

  

   

  4  

     40.20 

  24.70   

21.30   8.50   5.30 

  15.14 
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  2  
  1.     

 

 (Finite Element Method, FEM)   

  1.1  

 (Finite Element Method, FEM)   

  

  

 (Finite Element Method, FEM)  

  0.05 

  1.2  

 (Finite Element Method, FEM)   

  

  

 (Finite Element Method, FEM)  

  0.05 

  1.3  

 (Finite Element Method, FEM) 

    

  

 (Finite Element Method, FEM) 

   0.05 

  1.4  

 (Finite Element Method, FEM) 
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 (Finite Element Method, FEM) 

   0.05 

  2.    

    

 (Finite Element Method, FEM) 

   

  

 (Finite Element Method, FEM) 

   0.05 

  3.    

    

 (Finite Element Method, FEM) 

 

    

     

 (Finite Element Method, FEM) 

   

    

 0.1  

  

Y = -16.952 + 2.400(X1) - 0.331(X2) + 0.951(X3) + 1.302(X4) + 3.898(X5) 
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 1.   26-35  

 7-12   

 

  26-35 

  

 2.   5   

 (Laggards)  (Late Majority)  (Early 

Majority)  (Early Adopters)  (Innovator) 

 

(Early Adopters)    

   

  

  

  

   

     

(Everett M.Roger. 1971: 13)   (Early Adopters)  
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