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ABSTRACT 
 

The objective of  this research was to study rock blasting using conventional technique in 
comparison to stem plug blasting. Parameters considered included  ground vibration, 
fragmentation, primary crusher capacity, blasted rock handling performance and explosive cost. 

The study was performed at a limestone quarry of Phathong 24 Company Ltd. in Thung 
Song, Nakhon Sri Thamarat Province. The blasting parameters were 76 millimeter drill hole 
diameter, 2.5 m burden distance, 3 m spacing and 10 – 11 m bench height. 
 The results of the study showed that when comparing to conventional blasting technique, 
stem plug blasting technique could reduce in ground vibration by 33%, top size of rock by 
45.45% and cycle time of back hoe by 10.69%. The throughput of the primary crusher increased 
by 14-19%. Explosive cost also increased by 20% due to additional stem plug cost. However, 
regarding mining operating cost, the potential cost reduction due to smaller cycle time of backhoe 
and higher rate of crushing of the primary crushers was not considered in this study. 
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1.1 Douglas A., Barley 

 

 

( ) % difference 

  

d10 7.11 6.01 15.47% 

d50 14.70 10.92 25.71% 

d90 30.95 22.77 26.43% 

: Douglas A., Bartley (2002)  

 

   d10 10% passing

15.47% d50 50% passing 25.71% 

d90 90% passing 26.43%  

  Douglas A., Bartley   

3% Primary crusher 

851 / 879 /  

  2003 Douglas A., Bartley

4.5 McCalisterville 

Pennsylvania 

3 1 

 2 3 

 1.2 
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1 39 
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 CAT 330D

 

 

3.1  

 

 

3.1

3.2) 2.1 2 

 

3.1  

  /   

1 130 21.7 1-1 

2 102 17.0 1-2 

3 101 16.8 1-3 

4 118 19.7 1-4 

5 127 21.2 1-5 

6 148 24.7 1-6 

7 120 20.0 1-7 

8 109 18.2 1-8 

9 141 23.5 1-9 

10 131 21.8 1-10 

11 104 17.3 1-11 

12 118 19.7 1-12 
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  /   

13 105 17.5 1-13 

14 106 17.7 1-14 

15 110 18.3 1-15 

  19.7  

 

3.2  

  /   

1 87 14.5 1-1 

2 84 14.0 1-2 

3 72 12.0 1-3 

4 44 07.3 1-4 

5 121 20.2 1-5 

6 80 13.3 1-6 

7 101 16.8 1-7 

8 127 21.2 1-8 

9 120 20.0 1-9 

10 100 16.7 1-10 

11 115 19.2 1-11 

12 113 18.8 1-12 

  16.2  
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3.3  

3.4 Scaled distance DIN 4150 

3.1 3.2  limit line 

encloser k = 337  m = 1 U.S.Bureau of 
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mines

, VL 1

Q 75  

  ppv = k(SD)
-m

                                                   (1) 

  ppv = /  

  SD = Scaled distance  

   = R/Q
0.5

 

  R =  

  Q =  

  VL = SD x ppv 

 

3.3  

R 

m  

Q 

(kg) 

SD 

(m/kg
0.5

) 

ppv 
VL 

mm/s Hz 

50 75 5.77 21.00 51.0 121.1 

50 75 5.77 31.70 57.0 183.0 

75 75 8.66 7.52 57.0 * 

92 75 10.62 16.00 51.0 170.0 

76 75 8.78 25.10 51.0 220.3 

115 75 13.28 28.90 57.0 383.8 

223 75 25.75 6.05 30.0 155.8 

254 75 29.33 2.71 64.0 * 

151 75 17.44 9.87 85.0 172.8 

141 75 16.28 8.48 47.0 138.1 

174 75 20.09 10.90 100.0 219.0 

     195.9 

*  
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3.4  

R 

m  

Q 

(kg) 

SD 

(m/kg
0.5

) 

ppv 
VL 

mm/s Hz 

50 75 5.77 26.00 73.0 150.1 

50 75 5.77 28.20 73.0 162.8 

50 75 5.77 21.60 47.0 124.7 

80 75 9.24 21.40 64.0 197.7 

200 75 23.09 4.43 >100 102.3 

100 75 11.55 13.00 43.0 150.1 

110 75 12.70 7.78 20.0 98.8 

122 75 14.09 5.16 43.0 72.7 

103 75 11.89 6.33 57.0 75.3 

156 75 18.01 7.48 37.0 164.1 

103 75 11.89 12.00 73.0 134.7 

     131.1 
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 3.1 

 Normalized 

vibration level, VL VL  195.9 

VL 

 131.1 33% 

 

 

3.3 Split desktop 

 

  Spilt desktop 

35.33 

2.54 

d20(20% Passing)  = 4.78 

d50(50% Passing)  = 38.74 , d80 (80% Passing) = 85.27  99.95% 

Passing = 141.48 3.5) 
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d20(20% Passing)  = 4.37 d50(50% Passing)  = 20.09  d80 (80% Passing) = 

41.17  99.95% Passing = 77.17 ( 3.6) 

  d20 (20% Passing)  = 8.60% d50(50% 

Passing)  = 48.14% d80 (80% Passing) = 51.71% 99.95% Passing = 45.46%

3.3  

 

3.5 Split desktop 

 

% Passing 

( ) 

 

 

 

 

d20 d50 d80 

1 2.13 28.04 84.25 150.98 1-1 

2 2.36 27.08 74.07 130.58 1-2 

3 1.37 14.48 41.78 89.56 1-3 

4 4.67 38.38 61.70 92.05 1-4 

5 4.72 68.76 138.07 202.26 1-5 

6 1.88 58.29 126.52 192.35 1-6 

7 2.11 32.87 72.87 128.96 1-7 

8 2.06 23.60 52.48 89.15 1-8 

9 12.34 51.51 99.54 164.08 1-9 

10 3.45 43.41 121.39 167.72 1-10 

11 5.21 31.72 60.12 106.32 1-11 

12 1.70 29.67 91.36 165.33 1-12 

13 6.71 42.04 89.28 169.95 1-13 

14 12.83 54.36 95.17 144.96 1-14 

15 8.05 36.68 70.28 127.84 1-15 

 4.78 38.74 85.27 141.48 1-16 
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3.6 Split desktop 

 

% Passing 

( ) 

 

 

 

 

D20 D50 D80 

1 2.16 12.88 42.16 99.77 1-1 

2 2.84 23.32 58.42 99.34 1 -2 

3 2.03 15.24 36.60 78.51 1-3 

4 1.96 16.31 47.65 111.84 1-4 

5 0.64 9.83 31.06 64.01 1-5 

6 4.37 23.09 37.77 61.54 1-6 

7 5.31 18.82 32.54 56.82 1-7 

8 8.61 38.28 57.07 87.55 1-8 

9 2.06 13.11 26.39 49.17 1-9 

10 12.95 33.73 53.72 91.59 1-10 

11 4.88 17.93 34.95 67.21 1-11 

12 4.67 18.49 35.61 58.70 1-12 

 4.37 20.09 41.17 77.17 1-13 
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3.4  

 

  

1   293.45 / 3 

 275.91 / 3.7

1  334.39 / 3  327.58 / 3.8

 1 13.95% 3 

18.73%  

/ 1 12 

/  3 13 / 3.9

 1 10.75 /

 3 11 / 3.10

 1 11.63% 3 15.38% 

 

3.7  

 
 1   3  

      

1 1.00 234.23 234.23 6.00 1,684.37 280.73 

2 na   na  na 7.00 2,031.12 290.16 

3 na   na  na 4.75 1,375.51 289.58 

4 3.75 1,092.09 291.22 2.00 582.46 291.23 

5 1.25 338.06 270.45 4.75 1,242.82 261.65 

6 2.50 806.38 322.55 1.00 274.27 274.27 

7 2.50 783.76 313.50 1.50 420.98 280.65 

8 3.00 874.89 291.63 3.75 994.25 265.13 

9 5.50 1,647.53 299.55 na   na  na 

10 1.50 445.46 296.97 2.50 674.44 269.78 

11 4.00 1,324.95 331.24 na   na  na 

12 2.50 742.74 297.10 3.75 946.56 252.42 



24 

 

 

 
 1   3  

      

13 2.00 579.69 289.85 2.25 602.68 267.86 

14 5.25 1,384.37 263.69 na   na  na 

15 6.75 1,924.17 285.06 na   na  na 

 
 239.45  275.91 

: na  

 : 1-1 1-24 

 

3.8  

 
 1   3  

      

1 1.75 525.61 300.35 4.50 1,560 346.70 

2 2.00 687.15 343.58 1.50 503 335.22 

3 3.00 956.42 318.81 2.50 761 304.22 

4 2.50 790.34 351.26 3.00 1,071 356.84 

5 3.75 1,286.02 342.94 na   na  na 

6 4.25 1,481.99 349.70 na   na  na 

7 1.75 563.46 321.98 3.50 1,009 288.33 

8 4.75 1,535.14 323.19 1.75 578 330.26 

9 2.50 793.06 317.22 3.00 920 306.76 

10 2.50 874.17 349.67 2.25 755 335.47 

11 2.25 773.66 343.85 2.50 834 333.56 

12 1.50 512.66 341.77 1.50 1,182 337.72 

 
 334.39  327.58 

 : 1-1 1-22 
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3.9  

 

1 

 

3 

 

: /  : /  : /  : /  

1 4:22 0:15 4:00 0:13 

2 na   na 3:52 0:12 

3 na   na 3:53 0:12 

4 3:49 0:12 3:53 0:12 

5 3:57 0:13 4:08 0:14 

6 3:30 0:11 4:01 0:13 

7 3:34 0:11 3:46 0:12 

8 3:45 0:12 4:06 0:14 

9 3:44 0:12 na   na 

10 3:33 0:12 3:54 0:13 

11 3:26 0:11 na   na 

12 3:40 0:12 4:20 0:14 

13 3:54 0:13 4:14 0:14 

14 4:01 0:14 na   na 

15 3:45 0:12 na   na 

 3:52 0:12 3:82 0:13 

 : 1-1 1-24    
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3.10  

 

1 

 

3 

 

: /  : /  : /  : /  

1 3:50 0:12 3:20 0:10 

2 3:17 0:11 3:19 0:11 

3 3:42 0:11 3:46 0:12 

4 3:20 0:10 3:17 0:10 

5 3:22 0:10 na   na 

6 3:17 0:10 na   na 

7 3:15 0:11 3:43 0:13 

8 3:27 0:11 3:37 0:12 

9 3:23 0:12 3:20 0:11 

10 3:16 0:10 3:25 0:11 

11 3:16 0:10 3:22 0:11 

12 3:21 0:11 3:17 0:11 

 3:24 0:11 3:27 0:11 

 : 1-1 1-22 

 

3.5  CAT 330D 

 

  

 17.63 /1 cycle time 3.11  

 15.75 /1 cycle time 3.12  

10.69%  
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3.11  CAT 330D  

   

1 18.46 18.29 16.95 16.88 17.35 18.80 16.61 17.26 17.77 17.93 17.63 

2 16.53 17.24 16.61 18.07 18.34 16.38 17.22 17.54 18.40 17.71 17.40 

3 17.45 18.12 16.09 18.15 17.49 16.13 17.95 17.94 18.05 18.81 17.62 

4 16.93 17.99 16.59 16.80 17.00 17.22 17.98 18.29 17.18 17.57 17.36 

5 16.18 18.88 18.97 18.02 17.21 16.28 18.44 18.15 17.98 18.75 17.89 

6 16.52 18.25 17.91 17.74 17.84 18.34 17.29 17.62 16.95 17.65 17.61 

7 18.49 17.64 17.91 18.33 18.37 16.74 18.64 18.71 16.11 16.99 17.79 

8 18.21 18.71 17.64 17.06 18.91 17.32 17.42 18.61 16.51 17.25 17.76 

 17.63 

 

3.12  CAT 330D  

   

1 15.35 16.11 16.24 16.80 14.34 15.91 16.31 14.49 15.74 16.86 15.82 

2 15.69 16.81 15.60 14.98 16.78 15.82 15.85 15.63 16.08 16.32 15.96 

3 16.12 16.77 16.55 16.13 16.56 16.62 15.94 15.94 14.71 16.57 16.19 

4 15.31 16.04 16.76 16.89 14.54 15.01 16.30 15.76 16.82 16.16 15.96 

5 15.27 16.11 16.00 15.55 14.47 15.42 16.87 15.82 16.09 14.44 15.60 

6 15.11 15.96 15.63 15.95 15.48 14.71 15.41 16.00 14.41 14.90 15.36 

7 15.90 16.61 15.61 15.22 15.26 16.20 15.41 14.37 14.97 15.18 15.47 

8 14.69 16.64 15.30 14.19 14.88 16.42 16.50 15.44 15.65 16.58 15.63 

 15.75 

 

 

3.6  

 

  29.00 

/ 3.48 / 3.13

 4.18 / 3.14
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31.06 /

3.50 /  4.20 /

0.7 /

 20% 

 

 

3.13  

 
 

 

 

 

 

/  

 

 

1 1389.96 4836.05 3.48 1-1 

2 1389.96 4836.05 3.48 1-2 

3 1389.96 4858.30 3.50 1-3 

4 1389.96 4858.30 3.50 1-4 

5 1389.96 4858.30 3.50 1-5 

6 1389.96 4858.30 3.50 1-6 

7 1389.96 4858.30 3.50 1-7 

8 1389.96 4858.30 3.50 1-8 

9 1389.96 4858.30 3.50 1-9 

10 1389.96 4858.30 3.50 1-10 

11 1389.96 4858.30 3.50 1-11 

12 1389.96 4858.30 3.50 1-12 

13 1389.96 4858.30 3.50 1-13 

14 1389.96 4858.30 3.50 1-14 
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3.14  

 
 

 

 

 

 

/  

 

 

1 1389.96 5812.85 4.18 1-1 

2 1389.96 5812.85 4.18 1-2 

3 1389.96 5812.85 4.18 1-3 

4 1389.96 5835.10 4.20 1-4 

5 1389.96 5835.10 4.20 1-5 

6 1389.96 5835.10 4.20 1-6 

7 1389.96 5835.10 4.20 1-7 

8 1389.96 5835.10 4.20 1-8 

9 1389.96 5835.10 4.20 1-9 

10 1389.96 5835.10 4.20 1-10 
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4.1  

 

 4.1.1  

 

 195.9 131.1 ( Normalized vibration level, VL)

33%  

 4.1.2 Split desktop 

 

d20 (20% Passing) 4.78 4.37  d50(50% Passing) 

38.74 20.09  d80(80% Passing) 85.27 41.17 

99.95% Passing 141.48 77.17 

d20= 8.39% d50= 48.13% d80 = 51.72% = 45.45%

 

 4.1.3  

 

1 293.45 / 334.39 /  

3 275.91 /  327.58 / 1 

13.95% 3 18.73% 

1 

12 / 10.75 / 3 
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13 / 11 /  1 11.63% 

3 15.38%  

 4.1.4  CAT 330D 

 

17.63 /1 cycle time 15.75 /1 cycle time 10.69%

 

 4.1.5  

  

29.00 / 3.48 / 4.18 / ,

31.06 / 3.30 / 4.20 /  20% 
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1-1 1  1 

: :   

( ) 

: :   

/      

16:35:34 16:39:46 18.16 0:04:12 0:00:14 

234.23 

16:45:24 16:50:44 19.05 0:05:20 0:00:17 

16:51:43 16:55:43 19.13 0:04:00 0:00:13 

17:15:02 17:19:39 17.03 0:04:37 0:00:16 

17:38:44 17:42:14 16.77 0:03:30 0:00:13 

17:41:35 17:45:19 19.21 0:03:44 0:00:12 

17:53:14 17:57:16 17.88 0:04:02 0:00:14 

18:11:07 18:15:52 19.16 0:04:45 0:00:15 

18:41:06 18:44:54 17.78 0:03:48 0:00:13 

18:44:54 18:49:55 17.62 0:05:01 0:00:17 

19:00:21 19:04:22 16.69 0:04:01 0:00:14 

19:06:22 19:11:10 16.03 0:04:48 0:00:18 

19:44:11 19:49:05 19.72 0:04:54 0:00:15 

 0:04:22 0:00:15 234.23  
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1-2 1 4 

: :   

( ) 

: :   

/      

11:10:34 11:14:09 19.42 0:03:35 0:00:11 

284.10 

11:14:09 11:17:40 19.26 0:03:31 0:00:11 

11:17:40 11:22:16 18.03 0:04:36 0:00:15 

11:22:16 11:27:15 19.26 0:04:59 0:00:16 

11:27:15 11:31:48 18.73 0:04:33 0:00:15 

11:31:48 11:36:27 19.42 0:04:39 0:00:14 

11:36:27 11:40:51 19.26 0:04:24 0:00:14 

11:40:51 11:44:36 18.03 0:03:45 0:00:12 

11:44:36 11:47:52 19.26 0:03:16 0:00:10 

11:47:52 11:50:57 18.73 0:03:05 0:00:10 

11:50:57 11:54:54 19.26 0:03:57 0:00:12 

11:54:54 11:57:41 19.42 0:02:47 0:00:09 

11:57:41 12:02:45 18.03 0:05:04 0:00:17 

12:02:45 12:06:44 19.26 0:03:59 0:00:12 

12:06:44 12:09:05 18.73 0:02:21 0:00:08 

 

12:09:05 12:14:57 19.26 0:05:52 0:00:18 

12:14:57 12:19:28 19.42 0:04:31 0:00:14 

12:19:28 12:23:32 18.03 0:04:04 0:00:14 

12:26:02 12:30:20 19.26 0:04:18 0:00:13 

12:30:20 12:32:53 18.73 0:02:33 0:00:08 

12:32:53 12:38:02 19.26 0:05:09 0:00:16 

12:38:02 12:40:06 17.72 0:02:04 0:00:07 

12:40:06 12:44:22 19.42 0:04:16 0:00:13 

12:44:22 12:48:46 18.03 0:04:24 0:00:15 

12:48:46 12:51:20 18.73 0:02:34 0:00:08 

12:51:20 12:56:23 17.72 0:05:03 0:00:17 
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1-2 1 4 

: :   

( ) 

: :   

/      

12:56:23 12:59:04 19.26 0:02:41 0:00:08 

281.55 
12:59:04 13:03:33 19.42 0:04:29 0:00:14 

13:03:33 13:06:49 18.03 0:03:16 0:00:11 

13:06:49 13:11:05 19.26 0:04:16 0:00:13 

13:11:05 13:15:45 18.73 0:04:40 0:00:15 

318.85 

13:15:45 13:18:33 17.72 0:02:48 0:00:09 

14:06:22 14:10:12 19.26 0:03:50 0:00:12 

14:13:12 14:16:33 19.26 0:03:21 0:00:10 

14:16:33 14:20:23 18.73 0:03:50 0:00:12 

14:20:23 14:24:58 19.26 0:04:35 0:00:14 

14:24:58 14:28:53 19.26 0:03:55 0:00:12 

14:34:11 14:36:51 17.72 0:02:40 0:00:09 

14:41:40 14:45:28 18.03 0:03:48 0:00:13 

14:53:37 14:56:46 19.42 0:03:09 0:00:10 

14:56:46 15:01:11 18.03 0:04:25 0:00:15 

15:05:40 15:09:24 19.26 0:03:44 0:00:12 

15:32:01 15:35:42 19.26 0:03:41 0:00:11 

15:35:42 15:39:55 18.73 0:04:13 0:00:14 

15:39:55 15:42:40 18.03 0:02:45 0:00:09 

15:42:40 15:45:20 19.42 0:02:40 0:00:08 

15:50:24 15:53:46 18.73 0:03:22 0:00:11 

16:08:10 16:12:38 19.26 0:04:28 0:00:14 

 

16:17:06 16:21:25 18.03 0:04:19 0:00:14 

16:21:25 16:25:29 19.26 0:04:04 0:00:13 

16:33:01 16:38:11 19.26 0:05:10 0:00:16 

16:42:11 16:45:14 18.73 0:03:03 0:00:10 
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1-2 1 4 

: :   

( ) 

: :   

/      

16:48:08 16:50:31 19.42 0:02:23 0:00:07 

207.59 

(45 ) 

16:56:58 17:00:09 18.03 0:03:11 0:00:11 

17:11:10 17:14:38 18.03 0:03:28 0:00:12 

17:14:38 17:19:03 19.42 0:04:25 0:00:14 

17:22:42 17:25:26 18.73 0:02:44 0:00:09 

17:35:42 17:40:32 19.42 0:04:50 0:00:15 

 0:03:49 0:00:12 291.24 
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1-3 1 5 

: :   

( ) 

: :   

/      

14:46:06 14:48:06 18.04 0:02:00 0:00:07 

284.99 

14:48:06 14:50:17 17.61 0:02:11 0:00:07 

15:07:55 15:11:00 18.04 0:03:05 0:00:10 

15:11:00 15:15:37 17.61 0:04:37 0:00:16 

15:15:37 15:19:52 17.84 0:04:15 0:00:14 

15:28:45 15:31:25 18.04 0:02:40 0:00:09 

15:39:17 15:41:28 17.19 0:02:11 0:00:08 

15:54:55 16:00:16 17.61 0:05:21 0:00:18 

16:00:16 16:04:27 18.04 0:04:11 0:00:14 

16:25:48 16:30:58 19.26 0:05:10 0:00:16 

16:30:58 16:40:50 17.84 0:09:52 0:00:33 

16:40:50 16:42:11 17.61 0:01:21 0:00:05 

16:42:11 16:46:34 17.19 0:04:23 0:00:15 

17:01:04 17:04:52 17.84 0:03:48 0:00:13 

17:11:10 17:13:43 18.04 0:02:33 0:00:08 

17:17:55 17:21:11 17.19 0:03:16 0:00:11 

17:21:11 17:24:14 17.84 0:03:03 0:00:10 
53.07 

(15 ) 
17:32:50 17:38:50 17.19 0:06:00 0:00:21 

17:42:21 17:47:30 18.04 0:05:09 0:00:17 

 0:03:57 0:00:13 270.45 
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1-4 1 6 

: :   

( ) 

: :   

/      

14:13:16 14:14:42 18.73 0:01:26 0:00:05 

319.36 

 

(

) 

14:14:42 14:18:07 19.26 0:03:25 0:00:11 

14:18:07 14:21:13 17.84 0:03:06 0:00:10 

14:25:47 14:28:50 19.26 0:03:03 0:00:10 

14:32:59 14:36:15 17.84 0:03:16 0:00:11 

14:36:15 14:39:23 17.61 0:03:08 0:00:11 

14:51:41 14:56:59 18.73 0:05:18 0:00:17 

14:47:58 14:51:41 19.26 0:03:43 0:00:12 

10:04:05 10:07:46 18.03 0:03:41 0:00:12 

10:07:46 10:10:33 19.42 0:02:47 0:00:09 

10:10:33 10:14:16 19.26 0:03:43 0:00:12 

10:16:59 10:20:32 19.42 0:03:33 0:00:11 

10:20:32 10:23:32 18.73 0:03:00 0:00:10 

10:23:32 10:27:24 19.26 0:03:52 0:00:12 

10:33:52 10:36:57 19.26 0:03:05 0:00:10 

10:36:57 10:41:39 18.03 0:04:42 0:00:16 

10:56:20 10:59:27 19.42 0:03:07 0:00:10 

11:07:12 11:10:22 18.03 0:03:10 0:00:11 

 

11:14:34 11:17:50 18.73 0:03:16 0:00:10 

11:17:50 11:20:48 19.26 0:02:58 0:00:09 

11:23:09 11:27:04 19.42 0:03:55 0:00:12 

11:27:04 11:31:45 18.03 0:04:41 0:00:16 

11:31:45 11:33:51 19.26 0:02:06 0:00:07 

11:38:41 11:42:14 19.42 0:03:33 0:00:11 

11:42:14 11:45:55 18.73 0:03:41 0:00:12 

11:45:44 11:48:51 18.17 0:03:07 0:00:10 
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1-4 1  6 

: :   

( ) 

: :   

/      

11:48:51 11:51:28 18.03 0:02:37 0:00:09 

299.40 

11:51:28 11:55:06 19.26 0:03:38 0:00:11 

11:59:10 12:03:04 18.17 0:03:54 0:00:13 

12:28:24 12:33:03 19.26 0:04:39 0:00:14 

12:51:45 12:54:52 18.73 0:03:07 0:00:10 

12:54:52 13:00:55 18.17 0:06:03 0:00:20 

13:16:37 13:21:23 18.73 0:04:46 0:00:15 

13:36:07 13:40:21 18.03 0:04:14 0:00:14 

187.62 

(30 ) 

13:40:21 13:44:33 19.26 0:04:12 0:00:13 

13:47:57 13:50:10 18.73 0:02:13 0:00:07 

13:50:10 13:55:14 18.17 0:05:04 0:00:17 

13:58:14 13:59:36 19.26 0:01:22 0:00:04 

13:59:36 14:04:13 18.73 0:04:37 0:00:15 

14:12:42 14:16:44 19.26 0:04:02 0:00:13 

14:16:44 14:20:21 18.73 0:03:37 0:00:12 

14:33:33 14:35:28 18.03 0:01:55 0:00:06 

14:35:28 14:37:51 19.42 0:02:23 0:00:07 

 0:03:30 0:00:11 322.55 
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1-5 1 7 

: :   

( ) 

: :   

/      

14:39:04 14:42:30 18.17 0:03:26 0:00:11 

299.26 

14:42:50 14:46:17 18.03 0:03:27 0:00:11 

14:50:04 14:52:42 19.26 0:02:38 0:00:08 

14:57:31 15:01:15 18.03 0:03:44 0:00:12 

15:06:15 15:11:03 18.73 0:04:48 0:00:15 

15:11:03 15:15:22 18.03 0:04:19 0:00:14 

15:22:22 15:25:22 19.26 0:03:00 0:00:09 

15:25:22 15:28:24 19.42 0:03:02 0:00:09 

15:28:24 15:31:30 18.73 0:03:06 0:00:10 

15:31:30 15:37:14 18.03 0:05:44 0:00:19 

15:37:14 15:40:54 19.26 0:03:40 0:00:11 

15:48:39 15:51:02 18.73 0:02:23 0:00:08 

16:03:01 16:08:31 18.73 0:05:30 0:00:18 

16:10:50 16:14:26 19.26 0:03:36 0:00:11 

16:14:26 16:16:50 19.42 0:02:24 0:00:07 

16:16:50 16:20:12 18.17 0:03:22 0:00:11 

16:20:12 16:24:12 18.73 0:04:00 0:00:13 

 

16:30:50 16:34:14 18.17 0:03:24 0:00:11 

16:34:14 16:37:00 18.73 0:02:46 0:00:09 

16:37:00 16:40:10 19.26 0:03:10 0:00:10 

16:46:21 16:49:21 18.03 0:03:00 0:00:10 

16:49:21 16:52:31 19.26 0:03:10 0:00:10 

16:57:14 17:01:14 18.03 0:04:00 0:00:13 

17:10:10 17:13:20 18.73 0:03:10 0:00:10 

17:18:11 17:21:33 19.26 0:03:22 0:00:10 

17:21:33 17:25:42 18.17 0:04:09 0:00:14 



89 

 

1-5 1 7 

: :   

( ) 

: :   

/      

17:25:42 17:30:10 19.42 0:04:28 0:00:14  

17:32:56 17:38:29 18.17 0:05:33 0:00:18 

299.54 

17:38:29 17:42:10 18.73 0:03:41 0:00:12 

17:46:58 17:50:18 19.26 0:03:20 0:00:10 

17:50:18 17:55:03 18.17 0:04:45 0:00:16 

18:00:54 18:05:16 19.42 0:04:22 0:00:13 

18:11:30 18:15:13 18.73 0:03:43 0:00:12 

184.96 

(30 ) 

18:15:13 18:18:46 18.03 0:03:33 0:00:12 

18:18:46 18:22:07 19.26 0:03:21 0:00:10 

18:22:07 18:25:18 18.17 0:03:11 0:00:11 

18:30:32 18:34:29 18.03 0:03:57 0:00:13 

18:34:29 18:38:00 19.26 0:03:31 0:00:11 

18:46:46 18:48:54 19.42 0:02:08 0:00:07 

18:48:54 18:51:44 19.26 0:02:50 0:00:09 

19:07:28 19:09:24 17.61 0:01:56 0:00:07 

19:28:46 19:31:57 17.19 0:03:11 0:00:11 

 0:03:34 0:00:11 313.50 

 

 

 

 

 

 



90 

 

1-6 1 8 

: :   

( ) 

: :   

/      

11:35:16 11:38:37 17.84 0:03:21 0:00:11 

295.09 

11:44:12 11:46:27 19.26 0:02:15 0:00:07 

11:50:56 11:54:48 19.26 0:03:52 0:00:12 

11:54:48 11:57:53 17.84 0:03:05 0:00:10 

11:57:53 12:00:27 17.61 0:02:34 0:00:09 

12:04:07 12:07:44 18.04 0:03:37 0:00:12 

12:07:44 12:12:44 19.26 0:05:00 0:00:16 

12:12:44 12:15:24 17.84 0:02:40 0:00:09 

12:15:24 12:20:44 17.61 0:05:20 0:00:18 

12:27:37 12:29:50 19.26 0:02:13 0:00:07 

12:39:04 12:43:37 19.26 0:04:33 0:00:14 

12:51:07 12:55:09 17.84 0:04:02 0:00:14 

12:58:47 13:03:48 19.26 0:05:01 0:00:16 

13:03:48 13:08:45 18.04 0:04:57 0:00:16 

13:13:19 13:17:22 17.61 0:04:03 0:00:14 

13:17:22 13:21:02 19.26 0:03:40 0:00:11 

13:29:29 13:34:00 18.04 0:04:31 0:00:15 

 

13:36:00 13:38:19 17.19 0:02:19 0:00:08 

13:38:19 13:41:29 19.26 0:03:10 0:00:10 

13:41:29 13:46:27 19.26 0:04:58 0:00:15 

13:50:30 13:54:39 17.84 0:04:09 0:00:14 

14:00:37 14:06:30 19.26 0:05:53 0:00:18 

14:08:30 14:11:50 17.61 0:03:20 0:00:11 

14:19:50 14:22:41 19.26 0:02:51 0:00:09 

14:22:41 14:26:25 17.61 0:03:44 0:00:13 

14:33:45 14:36:35 17.19 0:02:50 0:00:10 



91 

 

1-6 1 8 

: :   

( ) 

: :   

/      

14:55:01 14:59:27 18.04 0:04:26 0:00:15 

288.58 

15:02:17 15:04:10 17.61 0:01:53 0:00:06 

15:04:10 15:07:37 17.84 0:03:27 0:00:12 

15:13:09 15:18:52 17.19 0:05:43 0:00:20 

15:31:15 15:34:26 17.61 0:03:11 0:00:11 

15:39:53 15:43:54 18.04 0:04:01 0:00:13 

15:54:18 15:56:48 17.84 0:02:30 0:00:08 

290.95 

15:56:48 15:59:48 17.61 0:03:00 0:00:10 

16:02:11 16:06:36 19.26 0:04:25 0:00:14 

16:14:03 16:20:45 17.19 0:06:42 0:00:23 

17:14:19 17:18:51 17.61 0:04:32 0:00:15 

17:26:18 17:31:10 18.04 0:04:52 0:00:16 

17:36:49 17:41:06 17.84 0:04:17 0:00:14 

17:42:06 17:45:48 18.04 0:03:42 0:00:12 

17:45:48 17:50:10 19.26 0:04:22 0:00:14 

18:16:56 18:20:57 19.26 0:04:01 0:00:13 

18:20:57 18:23:35 17.84 0:02:38 0:00:09 

18:36:33 18:39:29 17.84 0:02:56 0:00:10 

18:39:29 18:41:51 19.26 0:02:22 0:00:07 

18:47:11 18:51:05 17.19 0:03:54 0:00:14 

18:51:05 18:54:08 17.61 0:03:03 0:00:10 

18:56:42 18:59:06 19.26 0:02:24 0:00:07 

 0:03:45 0:00:12 291.63 

 

 



92 

 

1-7 1 9 

: :   

( ) 

: :   

/      

10:20:30 10:23:40 18.03 0:03:10 0:00:11 

336.45 

10:25:58 10:29:19 19.42 0:03:21 0:00:10 

10:29:19 10:33:46 18.17 0:04:27 0:00:15 

10:33:46 10:36:19 18.73 0:02:33 0:00:08 

10:36:19 10:39:19 18.03 0:03:00 0:00:10 

10:39:19 10:42:19 19.26 0:03:00 0:00:09 

10:42:19 10:44:09 19.42 0:01:50 0:00:06 

10:44:09 10:47:41 18.17 0:03:32 0:00:12 

10:47:41 10:51:27 18.73 0:03:46 0:00:12 

10:51:27 10:56:23 18.03 0:04:56 0:00:16 

10:56:23 10:58:00 19.26 0:01:37 0:00:05 

10:58:00 11:00:45 19.42 0:02:45 0:00:08 

11:00:45 11:04:15 18.17 0:03:30 0:00:12 

11:04:15 11:08:29 18.73 0:04:14 0:00:14 

11:08:29 11:12:07 18.03 0:03:38 0:00:12 

11:12:07 11:15:42 19.26 0:03:35 0:00:11 

11:15:42 11:17:59 19.42 0:02:17 0:00:07 

11:17:59 11:21:29 18.17 0:03:30 0:00:12 

11:21:29 11:25:08 18.73 0:03:39 0:00:12 

 

11:25:08 11:27:28 18.03 0:02:20 0:00:08 

11:27:28 11:29:48 19.26 0:02:20 0:00:07 

11:29:48 11:32:56 19.42 0:03:08 0:00:10 

11:32:56 11:36:13 18.17 0:03:17 0:00:11 

11:36:13 11:43:32 18.73 0:07:19 0:00:23 

11:43:32 11:46:53 19.26 0:03:21 0:00:10 

11:46:53 11:50:15 19.42 0:03:22 0:00:10 



93 

 

1-7 1 9 

: :   

( ) 

: :   

/      

11:50:15 11:54:23 18.17 0:04:08 0:00:14  

11:54:23 11:56:51 18.73 0:02:28 0:00:08 

338.24 

11:56:51 11:58:40 18.03 0:01:49 0:00:06 

11:58:40 12:00:23 19.26 0:01:43 0:00:05 

12:00:23 12:02:40 19.42 0:02:17 0:00:07 

12:02:40 12:07:26 18.17 0:04:46 0:00:16 

12:07:26 12:09:10 18.73 0:01:44 0:00:06 

12:09:10 12:12:57 19.26 0:03:47 0:00:12 

12:12:57 12:17:08 18.03 0:04:11 0:00:14 

12:17:08 12:21:20 19.42 0:04:12 0:00:13 

12:21:20 12:22:37 18.73 0:01:17 0:00:04 

299.00 

12:22:37 12:25:53 18.17 0:03:16 0:00:11 

12:25:53 12:28:34 19.26 0:02:41 0:00:08 

12:28:34 12:31:37 18.03 0:03:03 0:00:10 

12:31:37 12:35:20 19.42 0:03:43 0:00:11 

12:35:20 12:38:17 18.17 0:02:57 0:00:10 

12:38:17 12:41:54 18.73 0:03:37 0:00:12 

12:41:54 12:45:35 19.26 0:03:41 0:00:11 

12:45:35 12:51:03 18.03 0:05:28 0:00:18 

12:51:03 12:56:17 19.42 0:05:14 0:00:16 

12:56:17 13:00:36 18.17 0:04:19 0:00:14 

13:00:36 13:03:15 18.73 0:02:39 0:00:08 

13:03:15 13:06:19 19.26 0:03:04 0:00:10 

13:06:19 13:10:42 18.03 0:04:23 0:00:15 

13:10:42 13:15:50 19.42 0:05:08 0:00:16 

13:15:50 13:21:30 18.17 0:05:40 0:00:19 



94 

 

1-7 1 9 

: :   

( ) 

: :   

/      

13:25:30 13:30:39 18.73 0:05:09 0:00:16 

244.47 

13:30:39 13:34:02 19.26 0:03:23 0:00:11 

13:34:02 13:37:41 18.03 0:03:39 0:00:12 

13:37:41 13:40:04 19.42 0:02:23 0:00:07 

13:40:04 13:43:13 18.73 0:03:09 0:00:10 

13:43:13 13:48:12 19.26 0:04:59 0:00:16 

13:50:12 13:54:19 18.17 0:04:07 0:00:14 

13:54:19 13:59:20 18.03 0:05:01 0:00:17 

14:03:20 14:10:11 18.73 0:06:51 0:00:22 

14:10:11 14:16:12 19.26 0:06:01 0:00:19 

14:16:12 14:20:17 19.42 0:04:05 0:00:13 

14:20:17 14:25:42 18.17 0:05:25 0:00:18 

14:25:42 14:30:31 19.26 0:04:49 0:00:15 

14:30:31 14:34:45 18.73 0:04:14 0:00:14 

 

14:34:45 14:38:23 18.03 0:03:38 0:00:12 

14:38:23 14:41:20 19.42 0:02:57 0:00:09 

14:45:20 14:49:17 19.26 0:03:57 0:00:12 

14:53:17 14:57:12 18.17 0:03:55 0:00:13 

15:04:12 15:08:11 18.73 0:03:59 0:00:13 

15:10:11 15:14:45 19.26 0:04:34 0:00:14 

15:14:45 15:17:32 19.42 0:02:47 0:00:09 

15:17:32 15:21:20 18.03 0:03:48 0:00:13 

15:23:20 15:27:14 18.17 0:03:54 0:00:13 

15:27:14 15:31:27 18.73 0:04:13 0:00:14 

15:33:27 15:37:13 18.03 0:03:46 0:00:13 

15:40:13 15:44:23 19.42 0:04:10 0:00:13 



95 

 

1-7 1 9 

: :   

( ) 

: :   

/      

15:47:23 15:51:14 18.17 0:03:51 0:00:13 

 15:55:14 15:59:12 19.26 0:03:58 0:00:12 

16:04:12 16:08:13 18.73 0:04:01 0:00:13 

16:17:13 16:21:14 18.03 0:04:01 0:00:13 

129.81 

(30 ) 

16:23:14 16:27:13 19.42 0:03:59 0:00:12 

16:33:13 16:37:11 18.17 0:03:58 0:00:13 

16:40:11 16:44:23 18.73 0:04:12 0:00:13 

16:47:23 16:51:11 18.03 0:03:48 0:00:13 

16:52:11 16:57:12 18.17 0:05:01 0:00:17 

17:05:12 17:09:13 19.26 0:04:01 0:00:13 

 0:03:44 0:00:12 299.55 

 

 

 

 

 

 

 

 

 

 



96 

 

1-8 1 10 

: :   

( ) 

: :   

/      

10:35:02 10:37:12 17.19 0:02:10 0:00:08 

302.43 

10:37:12 10:41:24 17.61 0:04:12 0:00:14 

10:41:24 10:43:54 18.04 0:02:30 0:00:08 

10:43:54 10:46:33 17.84 0:02:39 0:00:09 

10:56:41 11:00:19 18.04 0:03:38 0:00:12 

11:00:19 11:02:49 17.61 0:02:30 0:00:09 

11:02:49 11:06:13 18.17 0:03:24 0:00:11 

11:13:39 11:17:47 17.61 0:04:08 0:00:14 

11:50:06 11:54:01 18.04 0:03:55 0:00:13 

11:59:01 12:03:20 18.17 0:04:19 0:00:14 

12:11:12 12:13:22 18.17 0:02:10 0:00:07 

12:32:45 12:36:48 17.19 0:04:03 0:00:14 

12:39:20 12:42:32 17.61 0:03:12 0:00:11 

12:49:22 12:54:14 18.17 0:04:52 0:00:16 

12:56:41 12:59:32 17.19 0:02:51 0:00:10 

13:02:00 13:06:37 17.61 0:04:37 0:00:16 

13:06:37 13:10:32 18.17 0:03:55 0:00:13 

13:15:55 13:20:15 17.61 0:04:20 0:00:15 

143.03 

(30 ) 

13:22:15 13:26:38 18.04 0:04:23 0:00:15 

13:29:38 13:33:01 17.61 0:03:23 0:00:12 

13:34:33 13:38:45 18.04 0:04:12 0:00:14 

13:43:09 13:46:09 17.61 0:03:00 0:00:10 

13:46:09 13:48:56 18.04 0:02:47 0:00:09 

14:00:30 14:05:22 18.04 0:04:52 0:00:16 

14:15:28 14:18:13 18.04 0:02:45 0:00:09 

 0:03:33 0:00:12 296.97 



97 

 

1-9 1 11 

: :   

( ) 

: :   

/      

10:18:04 10:22:19 19.26 0:04:15 0:00:13 

321.93 

10:22:19 10:25:09 19.26 0:02:50 0:00:09 

10:25:09 10:28:19 18.73 0:03:10 0:00:10 

10:28:19 10:31:46 19.42 0:03:27 0:00:11 

10:31:46 10:34:46 18.03 0:03:00 0:00:10 

10:34:46 10:37:00 19.26 0:02:14 0:00:07 

10:37:00 10:41:48 19.26 0:04:48 0:00:15 

10:41:48 10:46:42 18.73 0:04:54 0:00:16 

10:48:24 10:53:16 18.03 0:04:52 0:00:16 

10:53:16 10:55:38 19.26 0:02:22 0:00:07 

10:55:38 10:59:05 19.26 0:03:27 0:00:11 

10:59:05 11:01:57 18.73 0:02:52 0:00:09 

11:01:57 11:05:22 19.42 0:03:25 0:00:11 

11:05:22 11:09:13 18.03 0:03:51 0:00:13 

11:09:13 11:12:49 19.26 0:03:36 0:00:11 

11:12:49 11:16:20 19.26 0:03:31 0:00:11 

11:16:20 11:20:15 18.73 0:03:55 0:00:13 

11:20:15 11:23:06 18.03 0:02:51 0:00:09 

 

11:23:06 11:27:33 19.26 0:04:27 0:00:14 

11:29:26 11:33:13 18.73 0:03:47 0:00:12 

11:33:13 11:36:37 19.42 0:03:24 0:00:11 

11:36:37 11:42:00 18.03 0:05:23 0:00:18 

11:44:36 11:47:25 19.26 0:02:49 0:00:09 

11:47:25 11:50:53 19.26 0:03:28 0:00:11 

11:50:53 11:53:26 18.73 0:02:33 0:00:08 

11:53:26 11:56:43 19.42 0:03:17 0:00:10 



98 

 

1-9 1 11 

: :   

( ) 

: :   

/      

11:56:43 11:59:26 18.03 0:02:43 0:00:09 

321.39 

11:59:26 12:03:01 19.26 0:03:35 0:00:11 

12:03:01 12:07:09 19.26 0:04:08 0:00:13 

12:07:09 12:10:01 18.73 0:02:52 0:00:09 

12:10:01 12:14:11 19.42 0:04:10 0:00:13 

12:14:11 12:17:18 18.03 0:03:07 0:00:10 

12:17:18 12:21:50 19.26 0:04:32 0:00:14 

12:21:50 12:25:08 19.26 0:03:18 0:00:10 

12:25:08 12:27:39 18.73 0:02:31 0:00:08 

340.28 

12:27:39 12:31:23 19.42 0:03:44 0:00:12 

12:31:23 12:34:54 18.03 0:03:31 0:00:12 

12:34:54 12:38:55 19.26 0:04:01 0:00:13 

12:38:55 12:42:32 18.73 0:03:37 0:00:12 

12:42:32 12:44:47 19.26 0:02:15 0:00:07 

12:44:47 12:48:01 19.42 0:03:14 0:00:10 

12:48:01 12:51:08 18.03 0:03:07 0:00:10 

12:51:08 12:55:07 19.26 0:03:59 0:00:12 

12:55:07 12:56:31 18.73 0:01:24 0:00:04 

12:56:31 12:59:01 19.26 0:02:30 0:00:08 

12:59:01 13:01:49 19.42 0:02:48 0:00:09 

13:01:49 13:05:57 18.03 0:04:08 0:00:14 

13:05:57 13:10:28 19.26 0:04:31 0:00:14 

13:10:28 13:14:33 18.73 0:04:05 0:00:13 

13:14:33 13:18:16 19.26 0:03:43 0:00:12 

13:18:16 13:22:25 19.42 0:04:09 0:00:13 

13:22:25 13:25:14 18.03 0:02:49 0:00:09 



99 

 

1-9 1 11 

: :   

( ) 

: :   

/      

13:25:14 13:27:14 19.26 0:02:00 0:00:06 

341.35 

13:27:14 13:31:09 18.73 0:03:55 0:00:13 

13:31:09 13:35:31 19.26 0:04:22 0:00:14 

13:35:31 13:37:57 19.26 0:02:26 0:00:08 

13:37:57 13:40:37 19.42 0:02:40 0:00:08 

13:40:37 13:43:21 18.03 0:02:44 0:00:09 

13:43:21 13:45:57 18.73 0:02:36 0:00:08 

13:45:57 13:49:34 19.26 0:03:37 0:00:11 

13:49:34 13:53:17 19.26 0:03:43 0:00:12 

13:53:17 13:55:47 19.42 0:02:30 0:00:08 

13:55:47 13:58:11 18.03 0:02:24 0:00:08 

13:58:11 14:02:18 19.26 0:04:07 0:00:13 

14:02:18 14:04:48 18.73 0:02:30 0:00:08 

14:04:48 14:10:12 19.26 0:05:24 0:00:17 

14:16:45 14:19:23 18.03 0:02:38 0:00:09 

14:21:03 14:23:41 19.42 0:02:38 0:00:08 

14:23:41 14:29:10 18.73 0:05:29 0:00:18 

14:29:10 14:32:26 19.26 0:03:16 0:00:10 

 0:03:26 0:00:11 331.24 

 

 

 

 

 



100 

 

1-10 1 12 

: :   

( ) 

: :   

/      

14:29:54 14:32:40 17.61 0:02:46 0:00:09 

283.42 

14:40:38 14:44:58 18.17 0:04:20 0:00:14 

14:54:35 14:59:29 17.61 0:04:54 0:00:17 

15:02:46 15:06:59 17.84 0:04:13 0:00:14 

15:06:59 15:09:54 17.61 0:02:55 0:00:10 

15:09:54 15:14:38 18.17 0:04:44 0:00:16 

15:14:38 15:17:46 17.84 0:03:08 0:00:11 

15:17:46 15:23:12 17.61 0:05:26 0:00:19 

15:48:15 15:51:30 17.61 0:03:15 0:00:11 

16:11:30 16:16:21 17.84 0:04:51 0:00:16 

16:21:13 16:25:20 17.84 0:04:07 0:00:14 

16:41:56 16:44:33 17.84 0:02:37 0:00:09 

16:44:33 16:47:18 17.19 0:02:45 0:00:10 

16:49:56 16:53:20 17.61 0:03:24 0:00:12 

16:53:20 16:57:00 17.84 0:03:40 0:00:12 

17:27:36 17:31:25 17.19 0:03:49 0:00:13 

17:33:45 17:38:00 17.84 0:04:15 0:00:14 

 

17:40:52 17:46:50 17.19 0:05:58 0:00:21 

17:52:37 17:55:40 17.84 0:03:03 0:00:10 

18:12:00 18:16:27 18.17 0:04:27 0:00:15 

18:16:27 18:20:54 17.84 0:04:27 0:00:15 

18:22:54 18:27:00 17.61 0:04:06 0:00:14 

18:38:40 18:41:23 17.61 0:02:43 0:00:09 

18:48:37 18:52:26 18.17 0:03:49 0:00:13 

18:56:00 18:58:20 18.73 0:02:20 0:00:07 

18:58:20 19:00:20 18.03 0:02:00 0:00:07 



101 

 

1-10 1 12 

: :   

( ) 

: :   

/      

19:07:15 19:10:10 18.73 0:02:55 0:00:09 

328.26 

19:14:35 19:17:03 19.42 0:02:28 0:00:08 

19:17:03 19:19:51 18.17 0:02:48 0:00:09 

20:35:57 20:39:20 18.17 0:03:23 0:00:11 

20:43:13 20:45:13 18.03 0:02:00 0:00:07 

20:45:13 20:48:35 19.42 0:03:22 0:00:10 

20:53:44 20:58:10 19.26 0:04:26 0:00:14 

21:01:29 21:03:29 18.03 0:02:00 0:00:07 

21:10:40 21:16:04 19.42 0:05:24 0:00:17 

131.06 

(30 ) 

21:28:51 21:33:02 18.03 0:04:11 0:00:14 

21:39:00 21:41:30 19.42 0:02:30 0:00:08 

21:41:30 21:43:46 18.73 0:02:16 0:00:07 

21:51:59 21:55:54 18.17 0:03:55 0:00:13 

22:00:24 22:05:22 19.26 0:04:58 0:00:15 

22:11:53 22:16:40 18.03 0:04:47 0:00:16 

 0:03:40 0:00:12 297.10 

 

 

 

 

 

 



102 

 

1-11 1 13 

: :   

( ) 

: :   

/      

12:39:18 12:45:06 18.73 0:05:48 0:00:19 

279.58 

13:01:00 13:04:07 17.61 0:03:07 0:00:11 

13:09:52 13:14:28 18.73 0:04:36 0:00:15 

13:18:13 13:23:59 19.26 0:05:46 0:00:18 

13:26:59 13:31:48 18.03 0:04:49 0:00:16 

13:43:49 13:47:26 18.03 0:03:37 0:00:12 

13:52:44 13:56:04 17.61 0:03:20 0:00:11 

13:56:04 13:59:54 19.42 0:03:50 0:00:12 

13:59:54 14:03:38 18.73 0:03:44 0:00:12 

14:06:54 14:11:55 19.42 0:05:01 0:00:15 

14:24:40 14:28:11 18.73 0:03:31 0:00:11 

14:28:11 14:32:37 19.26 0:04:26 0:00:14 

14:42:00 14:44:15 18.73 0:02:15 0:00:07 

14:44:15 14:46:40 19.26 0:02:25 0:00:08 

14:46:40 14:50:53 18.03 0:04:13 0:00:14 

14:59:40 15:04:17 18.73 0:04:37 0:00:15 

 

16:37:57 16:41:06 19.42 0:03:09 0:00:10 

16:49:40 16:53:40 19.42 0:04:00 0:00:12 

16:58:00 17:00:20 18.73 0:02:20 0:00:07 

17:00:20 17:05:18 18.03 0:04:58 0:00:17 

17:05:18 17:07:18 19.42 0:02:00 0:00:06 

17:11:46 17:15:46 18.73 0:04:00 0:00:13 

17:15:46 17:19:36 18.03 0:03:50 0:00:13 

17:34:36 17:37:26 18.73 0:02:50 0:00:09 

17:41:26 17:45:54 19.26 0:04:28 0:00:14 

17:45:54 17:49:20 18.03 0:03:26 0:00:11 



103 

 

1-11 1 13 

: :   

( ) 

: :   

/      

17:49:20 17:54:07 17.61 0:04:47 0:00:16 

300.11 

17:55:07 18:00:26 19.26 0:05:19 0:00:17 

18:00:26 18:03:49 18.03 0:03:23 0:00:11 

18:18:45 18:23:15 19.26 0:04:30 0:00:14 

18:32:34 18:35:20 19.42 0:02:46 0:00:09 

 0:03:54 0:00:13 289.85 

 

 

 

 

 

 

 

 

 

 

 

 

 



104 

 

1-12 1 14 

: :   

( ) 

: :   

/      

11:15:32 11:20:04 17.61 0:04:32 0:00:15 

247.90 

11:21:04 11:25:46 17.88 0:04:42 0:00:16 

11:26:46 11:30:54 17.19 0:04:08 0:00:14 

11:31:54 11:36:47 17.84 0:04:53 0:00:16 

11:36:47 11:39:38 18.17 0:02:51 0:00:09 

11:39:38 11:43:57 17.88 0:04:19 0:00:14 

11:43:57 11:46:40 17.61 0:02:43 0:00:09 

11:46:40 11:52:20 17.19 0:05:40 0:00:20 

11:53:20 11:57:00 17.84 0:03:40 0:00:12 

11:57:00 12:00:44 18.17 0:03:44 0:00:12 

12:00:44 12:04:08 17.88 0:03:24 0:00:11 

12:04:08 12:08:44 17.19 0:04:36 0:00:16 

12:08:44 12:13:44 17.61 0:05:00 0:00:17 

12:16:44 12:21:37 17.84 0:04:53 0:00:16 

12:22:37 12:27:26 18.17 0:04:49 0:00:16 

 

12:27:26 12:31:51 17.88 0:04:25 0:00:15 

12:32:51 12:37:40 17.19 0:04:49 0:00:17 

12:39:40 12:42:10 17.61 0:02:30 0:00:09 

12:42:10 12:46:44 17.84 0:04:34 0:00:15 

12:48:44 12:54:00 18.17 0:05:16 0:00:17 

12:54:00 12:57:00 17.88 0:03:00 0:00:10 

12:57:00 13:01:28 17.19 0:04:28 0:00:16 

13:02:38 13:06:11 17.61 0:03:33 0:00:12 

13:06:11 13:10:33 18.17 0:04:22 0:00:14 

13:11:33 13:15:49 17.84 0:04:16 0:00:14 

13:16:49 13:20:20 17.88 0:03:31 0:00:12 



105 

 

1-12 1 14 

: :   

( ) 

: :   

/      

13:20:20 13:24:30 17.19 0:04:10 0:00:15 

266.11 
13:25:30 13:30:10 17.61 0:04:40 0:00:16 

13:31:10 13:34:36 17.88 0:03:26 0:00:12 

13:34:36 13:37:29 18.17 0:02:53 0:00:10 

265.54 

13:37:29 13:41:54 17.19 0:04:25 0:00:15 

13:44:54 13:49:10 17.61 0:04:16 0:00:15 

13:49:10 13:53:04 17.88 0:03:54 0:00:13 

13:53:04 13:56:31 18.17 0:03:27 0:00:11 

13:56:31 13:58:26 17.19 0:01:55 0:00:07 

13:58:26 14:02:46 17.61 0:04:20 0:00:15 

14:04:46 14:08:37 18.17 0:03:51 0:00:13 

14:08:37 14:12:13 17.19 0:03:36 0:00:13 

14:13:13 14:17:30 17.61 0:04:17 0:00:15 

14:17:30 14:21:10 18.17 0:03:40 0:00:12 

14:21:10 14:24:49 17.19 0:03:39 0:00:13 

14:24:49 14:29:34 17.61 0:04:45 0:00:16 

14:31:51 14:35:54 18.17 0:04:03 0:00:13 

14:35:54 14:39:59 17.61 0:04:05 0:00:14 

14:41:59 14:45:24 17.19 0:03:25 0:00:12 

 

14:45:24 14:49:20 18.17 0:03:56 0:00:13 

14:49:20 14:53:27 17.61 0:04:07 0:00:14 

15:03:27 15:08:07 17.19 0:04:40 0:00:16 

15:08:07 15:13:22 17.61 0:05:15 0:00:18 

15:14:30 15:16:42 18.17 0:02:12 0:00:07 

15:16:42 15:20:15 17.19 0:03:33 0:00:12 

15:20:15 15:24:50 17.88 0:04:35 0:00:15 



106 

 

1-12 1 14 

: :   

( ) 

: :   

/      

15:24:50 15:28:20 17.61 0:03:30 0:00:12 

264.83 

15:28:20 15:31:55 18.17 0:03:35 0:00:12 

15:31:55 15:36:30 17.19 0:04:35 0:00:16 

15:38:30 15:43:00 17.88 0:04:30 0:00:15 

15:43:00 15:47:06 17.61 0:04:06 0:00:14 

15:47:06 15:51:52 18.17 0:04:46 0:00:16 

15:51:52 15:55:14 17.19 0:03:22 0:00:12 

15:55:14 15:59:12 17.88 0:03:58 0:00:13 

265.79 

15:59:12 16:03:40 17.61 0:04:28 0:00:15 

16:03:40 16:08:20 18.17 0:04:40 0:00:15 

16:09:20 16:12:50 17.19 0:03:30 0:00:12 

16:12:50 16:17:25 17.88 0:04:35 0:00:15 

16:17:25 16:22:40 17.61 0:05:15 0:00:18 

16:22:40 16:25:58 18.17 0:03:18 0:00:11 

16:25:58 16:30:14 17.19 0:04:16 0:00:15 

16:31:14 16:33:18 17.88 0:02:04 0:00:07 

16:40:59 16:44:50 18.17 0:03:51 0:00:13 

16:44:50 16:48:20 17.19 0:03:30 0:00:12 

16:48:20 16:51:44 17.88 0:03:24 0:00:11 

16:51:44 16:55:39 17.61 0:03:55 0:00:13 

16:55:39 16:58:00 18.17 0:02:21 0:00:08 

17:10:12 17:14:55 17.19 0:04:43 0:00:16 

17:17:38 17:22:37 17.88 0:04:59 0:00:17 
 

17:42:38 17:47:23 18.17 0:04:45 0:00:16 

 



107 

 

1-12 1 14 

: :   

( ) 

: :   

/      

17:56:06 17:59:52 19.42 0:03:46 0:00:12 74.20 

(15 ) 17:59:52 18:03:48 18.73 0:03:56 0:00:13 

 0:04:01 0:00:14 263.69 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



108 

 

1-13 1 15 

: :   

( ) 

: :   

/      

10:53:23 10:58:15 19.26 0:04:52 0:00:15 

269.79 

10:58:15 11:00:51 18.03 0:02:36 0:00:09 

11:00:51 11:05:31 17.61 0:04:40 0:00:16 

11:08:31 11:13:16 17.19 0:04:45 0:00:17 

11:14:16 11:17:14 17.84 0:02:58 0:00:10 

11:17:14 11:21:59 19.26 0:04:45 0:00:15 

11:23:59 11:28:39 18.03 0:04:40 0:00:16 

11:28:39 11:33:04 17.61 0:04:25 0:00:15 

11:34:04 11:38:27 17.19 0:04:23 0:00:15 

11:39:27 11:43:19 17.84 0:03:52 0:00:13 

11:46:19 11:50:34 19.26 0:04:15 0:00:13 

11:52:34 11:55:29 18.03 0:02:55 0:00:10 

11:55:29 11:59:39 17.61 0:04:10 0:00:14 

11:59:39 12:03:13 17.19 0:03:34 0:00:12 

12:03:13 12:08:37 17.84 0:05:24 0:00:18 

12:08:37 12:12:30 19.42 0:03:53 0:00:12 

 

12:12:30 12:16:12 17.61 0:03:42 0:00:13 

12:16:12 12:20:18 17.19 0:04:06 0:00:14 

12:21:18 12:25:33 17.84 0:04:15 0:00:14 

12:25:33 12:29:41 18.03 0:04:08 0:00:14 

12:31:41 12:34:47 17.61 0:03:06 0:00:11 

12:34:47 12:38:25 17.19 0:03:38 0:00:13 

12:40:25 12:43:42 17.84 0:03:17 0:00:11 

12:43:42 12:47:08 18.03 0:03:26 0:00:11 

12:47:08 12:51:01 17.61 0:03:53 0:00:13 

12:55:01 12:57:01 17.19 0:02:00 0:00:07 



109 

 

1-13 1 15 

: :   

( ) 

: :   

/      

12:58:20 13:02:57 18.03 0:04:37 0:00:15 

284.26 

13:03:57 13:08:29 17.61 0:04:32 0:00:15 

13:08:29 13:11:37 17.19 0:03:08 0:00:11 

13:11:37 13:15:15 17.84 0:03:38 0:00:12 

13:16:15 13:20:07 18.03 0:03:52 0:00:13 

13:21:07 13:25:26 17.61 0:04:19 0:00:15 

282.49 

13:27:26 13:29:51 17.19 0:02:25 0:00:08 

13:29:51 13:33:47 17.84 0:03:56 0:00:13 

13:33:47 13:38:28 18.03 0:04:41 0:00:16 

13:39:28 13:43:43 17.61 0:04:15 0:00:14 

13:43:43 13:47:17 17.19 0:03:34 0:00:12 

13:47:17 13:50:40 17.84 0:03:23 0:00:11 

13:50:40 13:54:30 18.03 0:03:50 0:00:13 

13:56:30 14:00:51 17.61 0:04:21 0:00:15 

14:04:51 14:08:32 17.19 0:03:41 0:00:13 

14:08:32 14:12:50 17.84 0:04:18 0:00:14 

14:17:50 14:19:40 17.61 0:01:50 0:00:06 

14:19:40 14:23:44 17.84 0:04:04 0:00:14 

14:23:44 14:27:53 17.19 0:04:09 0:00:14 

14:29:07 14:31:17 18.03 0:02:10 0:00:07 

14:31:17 14:35:45 17.84 0:04:28 0:00:15 

14:35:45 14:39:00 17.19 0:03:15 0:00:11 

 

14:39:00 14:42:17 17.61 0:03:17 0:00:11 

14:42:17 14:46:01 18.03 0:03:44 0:00:12 

14:46:01 14:49:52 17.84 0:03:51 0:00:13 

14:49:52 14:52:02 17.61 0:02:10 0:00:07 



110 

 

1-13 1 15 

: :   

( ) 

: :   

/      

14:52:02 14:55:47 17.19 0:03:45 0:00:13 

319.55 

14:55:47 14:59:26 18.03 0:03:39 0:00:12 

14:59:26 15:06:14 17.84 0:06:48 0:00:23 

15:06:14 15:09:11 17.61 0:02:57 0:00:10 

15:09:11 15:11:42 17.19 0:02:31 0:00:09 

15:11:42 15:14:14 18.03 0:02:32 0:00:08 

15:14:14 15:16:45 17.84 0:02:31 0:00:08 

15:16:45 15:19:20 17.61 0:02:35 0:00:09 

15:19:20 15:23:16 19.26 0:03:56 0:00:12 

15:23:16 15:26:28 17.19 0:03:12 0:00:11 

15:26:28 15:29:36 18.03 0:03:08 0:00:10 

15:29:36 15:33:45 17.84 0:04:09 0:00:14 

15:33:45 15:35:54 17.61 0:02:09 0:00:07 

15:35:54 15:40:15 17.19 0:04:21 0:00:15 

 

15:40:15 15:44:01 18.03 0:03:46 0:00:13 

15:44:01 15:48:47 17.84 0:04:46 0:00:16 

15:48:47 15:53:31 17.61 0:04:44 0:00:16 

15:53:31 15:55:39 17.19 0:02:08 0:00:07 

15:55:39 15:58:42 18.03 0:03:03 0:00:10 

15:58:42 16:00:47 17.84 0:02:05 0:00:07 

16:00:47 16:04:30 17.61 0:03:43 0:00:13 

16:06:13 16:10:26 18.03 0:04:13 0:00:14 

16:10:26 16:15:01 17.84 0:04:35 0:00:15 

16:15:01 16:19:22 17.19 0:04:21 0:00:15 

16:19:22 16:21:23 18.03 0:02:01 0:00:07 

16:21:23 16:24:11 17.84 0:02:48 0:00:09 



111 

 

1-13 1 15 

: :   

( ) 

: :   

/      

16:24:11 16:27:12 17.19 0:03:01 0:00:11 

301.36 16:27:12 16:30:15 18.03 0:03:03 0:00:10 

16:30:15 16:34:00 17.84 0:03:45 0:00:13 

16:34:00 16:38:07 18.03 0:04:07 0:00:14 

16:38:07 16:44:10 17.61 0:06:03 0:00:21 

277.86 

16:44:10 16:47:19 17.19 0:03:09 0:00:11 

16:48:54 16:53:29 18.03 0:04:35 0:00:15 

16:53:29 16:56:00 17.61 0:02:31 0:00:09 

17:03:24 17:07:37 19.26 0:04:13 0:00:13 

17:11:37 17:14:29 18.03 0:02:52 0:00:10 

17:14:29 17:19:56 19.26 0:05:27 0:00:17 

17:19:56 17:23:42 19.42 0:03:46 0:00:12 

17:23:42 17:25:54 18.03 0:02:12 0:00:07 

17:25:54 17:30:05 19.26 0:04:11 0:00:13 

17:30:05 17:34:25 19.42 0:04:20 0:00:13 

17:34:25 17:37:02 18.03 0:02:37 0:00:09 

17:37:02 17:42:32 19.26 0:05:30 0:00:17 

17:42:32 17:46:45 19.42 0:04:13 0:00:13 

17:46:45 17:49:02 18.03 0:02:17 0:00:08 

17:49:02 17:56:37 19.26 0:07:35 0:00:24 

 

17:56:37 18:02:40 19.42 0:06:03 0:00:19 

18:02:40 18:04:40 18.03 0:02:00 0:00:07 

18:04:40 18:07:41 19.26 0:03:01 0:00:09 

18:13:01 18:17:10 19.42 0:04:09 0:00:13 

18:17:10 18:21:30 18.03 0:04:20 0:00:14 

18:21:30 18:24:33 19.26 0:03:03 0:00:10 



112 

 

1-13 1 15 

: :   

( ) 

: :   

/      

18:24:33 18:31:49 18.73 0:07:16 0:00:23 
188.86 

(45 ) 
18:31:49 18:33:53 19.42 0:02:04 0:00:06 

18:33:53 18:36:20 18.03 0:02:27 0:00:08 

 0:03:45 0:00:12 285.06 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



113 

 

1-14 3 1 

: :   

( ) 

: :   

/      

10:37:21 10:40:31 18.11 0:03:10 0:00:10 

277.53 

10:40:31 10:44:40 16.95 0:04:09 0:00:15 

10:44:40 10:47:18 18.36 0:02:38 0:00:09 

10:48:18 10:52:15 18.92 0:03:57 0:00:13 

11:00:22 11:04:24 17.6 0:04:02 0:00:14 

11:06:24 11:11:38 17.75 0:05:14 0:00:18 

11:15:47 11:20:10 19.1 0:04:23 0:00:14 

11:20:10 11:24:19 17.99 0:04:09 0:00:14 

11:24:19 11:27:28 18.23 0:03:09 0:00:10 

11:27:28 11:32:18 17.54 0:04:50 0:00:17 

11:35:18 11:39:00 19.15 0:03:42 0:00:12 

11:39:00 11:43:23 19.28 0:04:23 0:00:14 

11:43:23 11:47:13 19.72 0:03:50 0:00:12 

11:47:13 11:52:09 19.66 0:04:56 0:00:15 

12:04:00 12:08:34 19.17 0:04:34 0:00:14 

12:08:34 12:12:38 19.71 0:04:04 0:00:12 

 

12:12:38 12:16:57 16.22 0:04:19 0:00:16 

12:16:57 12:21:08 19.12 0:04:11 0:00:13 

12:21:08 12:24:45 19.47 0:03:37 0:00:11 

12:26:45 12:30:27 20.1 0:03:42 0:00:11 

12:30:27 12:33:58 19.3 0:03:31 0:00:11 

12:33:58 12:37:38 17.13 0:03:40 0:00:13 

12:39:38 12:41:53 18.97 0:02:15 0:00:07 

12:41:53 12:45:44 18.68 0:03:51 0:00:12 

12:47:44 12:51:22 17.26 0:03:38 0:00:13 

12:51:22 12:55:55 18.69 0:04:33 0:00:15 



114 

 

1-14 3 1 

: :   

( ) 

: :   

/      

12:55:55 13:00:24 17.9 0:04:29 0:00:15 

300.79 

13:05:24 13:10:04 18.92 0:04:40 0:00:15 

13:10:04 13:12:53 19.3 0:02:49 0:00:09 

13:12:53 13:17:27 19.49 0:04:34 0:00:14 

13:17:27 13:21:20 20.53 0:03:53 0:00:11 

13:22:20 13:26:20 18.55 0:04:00 0:00:13 

282.53 

13:28:20 13:32:19 18.97 0:03:59 0:00:13 

13:32:19 13:35:53 19.31 0:03:34 0:00:11 

13:35:53 13:39:38 19.11 0:03:45 0:00:12 

13:39:38 13:43:25 21.21 0:03:47 0:00:11 

13:43:25 13:47:57 17.96 0:04:32 0:00:15 

13:47:57 13:52:05 18.28 0:04:08 0:00:14 

13:52:05 13:55:42 20.16 0:03:37 0:00:11 

13:55:42 14:00:02 18.79 0:04:20 0:00:14 

14:00:02 14:04:13 18.69 0:04:11 0:00:13 

14:11:13 14:15:44 18.03 0:04:31 0:00:15 

14:16:44 14:19:24 18.34 0:02:40 0:00:09 

14:19:24 14:23:06 17.81 0:03:42 0:00:12 

14:23:06 14:27:42 17.88 0:04:36 0:00:15 

14:28:42 14:32:21 19.44 0:03:39 0:00:11 

14:34:21 14:39:25 19.75 0:05:04 0:00:15 

 

14:39:25 14:43:10 19.54 0:03:45 0:00:12 

14:44:10 14:48:15 18.66 0:04:05 0:00:13 

14:48:15 14:52:18 19.25 0:04:03 0:00:13 

14:54:18 14:59:16 17.35 0:04:58 0:00:17 

15:00:16 15:04:40 17.93 0:04:24 0:00:15 



115 

 

1-14 3 1 

: :   

( ) 

: :   

/      

15:23:02 15:25:41 18.96 0:02:39 0:00:08 

284.35 

15:25:41 15:29:37 19.37 0:03:56 0:00:12 

15:31:37 15:34:24 18.5 0:02:47 0:00:09 

15:34:24 15:40:25 18.45 0:06:01 0:00:20 

15:40:25 15:44:46 18.89 0:04:21 0:00:14 

15:45:46 15:47:35 20.3 0:01:49 0:00:05 

15:47:35 15:51:32 18.43 0:03:57 0:00:13 

15:52:32 15:56:00 18.68 0:03:28 0:00:11 

15:56:00 16:00:53 20.29 0:04:53 0:00:14 

16:00:53 16:04:03 19.48 0:03:10 0:00:10 

280.63 

16:07:03 16:10:37 19.08 0:03:34 0:00:11 

16:18:07 16:22:00 18.44 0:03:53 0:00:13 

16:25:00 16:29:25 17.11 0:04:25 0:00:15 

16:42:49 16:46:27 18.23 0:03:38 0:00:12 

16:49:27 16:54:24 18.56 0:04:57 0:00:16 

17:00:20 17:04:55 18.24 0:04:35 0:00:15 

17:14:47 17:19:28 18.43 0:04:41 0:00:15 

17:19:28 17:22:45 18.67 0:03:17 0:00:11 

17:22:45 17:27:33 19.02 0:04:48 0:00:15 

17:36:45 17:40:35 17.94 0:03:50 0:00:13 

17:41:35 17:45:15 20.12 0:03:40 0:00:11 

17:46:15 17:50:23 18.88 0:04:08 0:00:13 

18:01:53 18:05:41 17.43 0:03:48 0:00:13 

18:07:47 18:11:06 21 0:03:19 0:00:09 

18:13:06 18:17:46 19.21 0:04:40 0:00:15 
 

18:18:46 18:23:34 17.45 0:04:48 0:00:17 



116 

 

1-14 3 1 

: :   

( ) 

: :   

/      

18:23:34 18:28:04 16.93 0:04:30 0:00:16 

258.54 

18:31:04 18:35:09 19.06 0:04:05 0:00:13 

18:36:09 18:40:45 18.74 0:04:36 0:00:15 

18:40:45 18:44:08 19.38 0:03:23 0:00:10 

18:50:08 18:54:00 17.83 0:03:52 0:00:13 

18:54:04 18:58:03 16.82 0:03:59 0:00:14 

18:58:03 19:01:45 16.7 0:03:42 0:00:13 

19:18:07 19:21:48 19.29 0:03:41 0:00:11 

19:23:48 19:28:13 19.59 0:04:25 0:00:14 

19:28:13 19:32:36 18.84 0:04:23 0:00:14 

19:37:36 19:41:45 20.39 0:04:09 0:00:12 

19:43:53 19:48:06 18.31 0:04:13 0:00:14 

 0:04:00 0:00:13 280.73 

 

 

 

 

 

 

 

 



117 

 

1-15 3 2 

: :   

( ) 

: :   

/      

11:19:30 11:24:48 18.78 0:05:18 0:00:17 

266.05 

11:24:48 11:29:57 20.17 0:05:09 0:00:15 

11:29:57 11:33:31 17.51 0:03:34 0:00:12 

11:33:31 11:38:00 19.57 0:04:29 0:00:14 

11:38:00 11:42:11 19.82 0:04:11 0:00:13 

11:42:11 11:46:09 19.9 0:03:58 0:00:12 

11:46:09 11:49:16 20.1 0:03:07 0:00:09 

11:49:16 11:53:35 16.2 0:04:19 0:00:16 

11:53:35 11:58:45 19.17 0:05:10 0:00:16 

11:58:45 12:02:24 18.08 0:03:39 0:00:12 

12:02:24 12:05:45 19.89 0:03:21 0:00:10 

12:05:45 12:10:07 18.39 0:04:22 0:00:14 

12:10:07 12:14:29 19.88 0:04:22 0:00:13 

12:14:29 12:19:28 18.59 0:04:59 0:00:16 

12:19:28 12:23:45 16.81 0:04:17 0:00:15 

280.59 

12:23:45 12:27:38 19.74 0:03:53 0:00:12 

12:27:38 12:31:10 18.93 0:03:32 0:00:11 

12:31:10 12:35:34 17.86 0:04:24 0:00:15 

12:35:34 12:39:35 17.65 0:04:01 0:00:14 

12:39:35 12:43:27 20.04 0:03:52 0:00:12 

12:43:27 12:47:39 19.52 0:04:12 0:00:13 

12:47:39 12:50:22 19.03 0:02:43 0:00:09 

12:50:22 12:55:11 17.88 0:04:49 0:00:16 

12:55:11 13:00:00 19.65 0:04:49 0:00:15 

13:00:00 13:05:33 19.4 0:05:33 0:00:17 

13:05:33 13:09:56 18.41 0:04:23 0:00:14 



118 

 

1-15 3 2 

: :   

( ) 

: :   

/      

13:09:56 13:13:09 19.03 0:03:13 0:00:10 280.59 

13:16:59 13:21:45 18.13 0:04:46 0:00:16 

13:21:45 13:24:55 19.31 0:03:10 0:00:10 

325.05 

13:24:55 13:28:03 17.49 0:03:08 0:00:11 

13:28:03 13:32:19 18.59 0:04:16 0:00:14 

13:32:19 13:36:31 17.28 0:04:12 0:00:15 

13:42:31 13:45:43 19.99 0:03:12 0:00:10 

13:45:43 13:45:43 16.57 0:00:00 0:00:00 

13:48:15 13:51:13 19.77 0:02:58 0:00:09 

13:51:13 13:56:24 17.33 0:05:11 0:00:18 

13:56:24 14:00:22 19.33 0:03:58 0:00:12 

14:00:22 14:04:00 18.4 0:03:38 0:00:12 

14:04:00 14:08:22 18.57 0:04:22 0:00:14 

14:21:22 14:23:37 21.37 0:02:15 0:00:06 

14:23:37 14:28:24 19.4 0:04:47 0:00:15 

14:28:24 14:32:03 19.88 0:03:39 0:00:11 

14:32:03 14:36:23 20.7 0:04:20 0:00:13 

14:36:23 14:40:57 21.36 0:04:34 0:00:13 

14:40:57 14:43:01 19.71 0:02:04 0:00:06 

14:43:01 14:46:57 19.5 0:03:56 0:00:12 

 

16:38:24 16:42:20 19.64 0:03:56 0:00:12 

16:42:20 16:46:43 19.08 0:04:23 0:00:14 

16:46:43 16:49:39 19.79 0:02:56 0:00:09 

16:49:39 16:53:18 17.07 0:03:39 0:00:13 

16:53:18 16:57:27 19.52 0:04:09 0:00:13 

16:57:27 17:01:50 19.75 0:04:23 0:00:13 



119 

 

1-15 3 2 

: :   

( ) 

: :   

/      

17:02:50 17:07:31 18.36 0:04:41 0:00:15 

288.73 

18:06:20 18:09:45 19.82 0:03:25 0:00:10 

18:09:45 18:13:00 20.14 0:03:15 0:00:10 

18:13:00 18:17:56 21.09 0:04:56 0:00:14 

18:24:31 18:28:53 18.25 0:04:22 0:00:14 

18:32:53 18:36:49 16.55 0:03:56 0:00:14 

18:36:49 18:40:45 20.02 0:03:56 0:00:12 

18:40:45 18:43:13 20.15 0:02:28 0:00:07 

18:43:13 18:47:38 17.47 0:04:25 0:00:15 

300.24 

18:47:38 18:51:10 17.95 0:03:32 0:00:12 

18:53:10 18:56:32 20.66 0:03:22 0:00:10 

18:56:32 19:00:12 17.98 0:03:40 0:00:12 

19:03:12 19:07:03 16.56 0:03:51 0:00:14 

19:07:03 19:11:20 20.91 0:04:17 0:00:12 

19:21:20 19:24:33 17.36 0:03:13 0:00:11 

19:24:33 19:27:40 17.64 0:03:07 0:00:11 

19:27:40 19:31:32 20.85 0:03:52 0:00:11 

19:31:32 19:35:48 18.9 0:04:16 0:00:14 

19:46:30 19:50:44 18.93 0:04:14 0:00:13 

19:50:44 19:55:00 20.01 0:04:16 0:00:13 

19:55:00 19:59:29 18.86 0:04:29 0:00:14 

19:59:29 20:02:10 18.63 0:02:41 0:00:09 

20:02:10 20:06:00 18.28 0:03:50 0:00:13 

20:08:00 20:12:23 19.25 0:04:23 0:00:14 

20:12:23 20:15:24 19.53 0:03:01 0:00:09 
 

20:15:24 20:19:54 18.47 0:04:30 0:00:15 



120 

 

1-15 3 2 

: :   

( ) 

: :   

/      

20:20:54 20:24:28 15.72 0:03:34 0:00:14 

286.66 

20:26:28 20:29:27 16.86 0:02:59 0:00:11 

20:29:27 20:33:49 18.89 0:04:22 0:00:14 

20:33:49 20:38:07 18.6 0:04:18 0:00:14 

20:39:07 20:42:21 18.18 0:03:14 0:00:11 

20:42:21 20:46:43 19.42 0:04:22 0:00:13 

20:46:43 20:50:07 18.43 0:03:24 0:00:11 

20:52:07 20:55:07 18.73 0:03:00 0:00:10 

20:55:07 20:59:23 17.71 0:04:16 0:00:14 

20:59:23 21:03:03 16.95 0:03:40 0:00:13 

21:09:55 21:13:14 17.76 0:03:19 0:00:11 

21:13:14 21:17:12 16.7 0:03:58 0:00:14 

11:17:12 11:21:05 15.63 0:03:53 0:00:15 

11:21:05 11:25:25 16.45 0:04:20 0:00:16 

 

(

) 

11:25:25 11:29:20 19.71 0:03:55 0:00:12 

11:29:20 11:32:17 17.56 0:02:57 0:00:10 

11:32:17 11:35:30 16.84 0:03:13 0:00:11 

11:35:30 11:39:34 18.33 0:04:04 0:00:13 

11:41:34 11:45:08 18.79 0:03:34 0:00:11 

11:45:08 11:48:26 17.73 0:03:18 0:00:11 

11:48:26 11:52:09 18.06 0:03:43 0:00:12 

11:52:09 11:56:13 19.6 0:04:04 0:00:12 

11:56:13 11:59:14 16.97 0:03:01 0:00:11 

11:59:14 12:02:31 14.15 0:03:17 0:00:14 

12:02:31 12:06:45 16.62 0:04:14 0:00:15 

12:10:45 12:15:20 17.22 0:04:35 0:00:16 



121 

 

1-15 3 2 

: :   

( ) 

: :   

/      

12:15:20 12:19:35 18.79 0:04:15 0:00:14 

283.49 12:20:35 12:24:03 16.97 0:03:28 0:00:12 

12:26:03 12:30:20 19.7 0:04:17 0:00:13 

 0:03:52 0:00:12 290.12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



122 

 

1-16 3 3 

: :   

( ) 

: :   

/      

12:37:20 12:41:32 16.95 0:04:12 0:00:15 

258.45 

12:42:32 12:46:20 15.19 0:03:48 0:00:15 

12:46:20 12:50:50 18.97 0:04:30 0:00:14 

12:51:50 12:55:10 14.27 0:03:20 0:00:14 

13:00:10 13:03:24 15.63 0:03:14 0:00:12 

13:03:24 13:08:00 16.14 0:04:36 0:00:17 

13:08:00 13:12:48 19.20 0:04:48 0:00:15 

13:12:48 13:16:49 15.40 0:04:01 0:00:16 

13:17:49 13:21:23 17.37 0:03:34 0:00:12 

13:24:23 13:28:20 19.74 0:03:57 0:00:12 

13:30:20 13:35:06 15.87 0:04:46 0:00:18 

13:35:06 13:40:10 17.76 0:05:04 0:00:17 

13:40:10 13:44:08 17.62 0:03:58 0:00:14 

13:47:08 13:51:35 22.16 0:04:27 0:00:12 

13:51:35 13:55:25 16.18 0:03:50 0:00:14 

13:57:25 14:00:32 15.75 0:03:07 0:00:12 

 

14:00:32 14:04:32 15.22 0:04:00 0:00:16 

14:05:32 14:10:13 21.68 0:04:41 0:00:13 

14:10:13 14:14:04 18.15 0:03:51 0:00:13 

14:18:04 14:21:25 14.40 0:03:21 0:00:14 

14:21:25 14:24:51 18.03 0:03:26 0:00:11 

14:26:51 14:30:22 18.34 0:03:31 0:00:12 

14:31:22 14:34:33 18.52 0:03:11 0:00:10 

14:41:33 14:45:00 16.91 0:03:27 0:00:12 

14:45:00 14:49:38 17.07 0:04:38 0:00:16 

14:55:38 14:59:54 21.43 0:04:16 0:00:12 



123 

 

1-16 3 3 

: :   

( ) 

: :   

/      

15:01:54 15:05:13 19.04 0:03:19 0:00:10 

297.88 

15:07:13 15:10:15 20.82 0:03:02 0:00:09 

15:13:15 15:17:00 20.74 0:03:45 0:00:11 

15:17:00 15:20:56 19.89 0:03:56 0:00:12 

15:20:56 15:23:55 21.89 0:02:59 0:00:08 

15:26:55 15:28:48 19.21 0:01:53 0:00:06 

302.64 

15:28:48 15:32:40 19.88 0:03:52 0:00:12 

15:33:40 15:38:52 21.28 0:05:12 0:00:15 

15:38:52 15:43:18 18.40 0:04:26 0:00:14 

15:43:18 15:47:16 19.50 0:03:58 0:00:12 

15:47:16 15:51:54 19.04 0:04:38 0:00:15 

15:51:54 15:55:09 19.28 0:03:15 0:00:10 

15:58:09 16:01:46 19.03 0:03:37 0:00:11 

16:01:46 16:05:20 22.48 0:03:34 0:00:10 

16:05:20 16:10:00 19.63 0:04:40 0:00:14 

16:10:00 16:14:09 19.88 0:04:09 0:00:13 

16:14:09 16:18:02 22.99 0:03:53 0:00:10 

16:18:02 16:22:43 20.62 0:04:41 0:00:14 

18:02:09 18:06:44 20.56 0:04:35 0:00:13 

18:06:44 18:10:11 20.86 0:03:27 0:00:10 

18:22:11 18:25:58 19.22 0:03:47 0:00:12 

 

18:25:58 18:29:33 18.87 0:03:35 0:00:11 

18:29:33 18:33:59 20.71 0:04:26 0:00:13 

18:33:59 18:38:16 20.01 0:04:17 0:00:13 

18:38:16 18:42:02 19.82 0:03:46 0:00:11 

18:44:02 18:46:33 19.18 0:02:31 0:00:08 



124 

 

1-16 3 3 

: :   

( ) 

: :   

/      

18:46:33 18:50:09 18.97 0:03:36 0:00:11 

307.32 

18:52:09 18:56:00 19.28 0:03:51 0:00:12 

19:08:29 19:12:45 18.66 0:04:16 0:00:14 

19:12:45 19:16:43 19.50 0:03:58 0:00:12 

19:16:43 19:20:19 19.70 0:03:36 0:00:11 

19:27:19 19:30:01 17.98 0:02:42 0:00:09 

19:30:01 19:34:52 18.78 0:04:51 0:00:15 

19:34:52 19:38:29 18.91 0:03:37 0:00:11 

19:41:29 19:44:01 19.39 0:02:32 0:00:08 

19:45:01 19:49:26 18.34 0:04:25 0:00:14 

19:49:26 19:53:02 17.35 0:03:36 0:00:12 

209.22 

(45 ) 

19:54:02 19:58:00 19.77 0:03:58 0:00:12 

19:58:00 20:01:18 18.23 0:03:18 0:00:11 

20:03:18 20:07:12 16.62 0:03:54 0:00:14 

20:07:12 20:11:43 17.64 0:04:31 0:00:15 

20:11:43 20:15:00 17.25 0:03:17 0:00:11 

20:17:00 20:20:35 17.67 0:03:35 0:00:12 

20:20:35 20:25:11 19.72 0:04:36 0:00:14 

20:25:11 20:29:47 21.35 0:04:36 0:00:13 

20:31:47 20:35:12 21.62 0:03:25 0:00:09 

20:38:12 20:42:08 22.00 0:03:56 0:00:11 

 0:03:53 0:00:12 289.58 

 

 

 



125 

 

1-17 3 4 

: :   

( ) 

: :   

/      

13:46:19 13:50:49 18.03 0:04:30 0:00:15 

300.28 

13:51:49 13:55:18 19.42 0:03:29 0:00:11 

13:57:18 14:00:39 19.26 0:03:21 0:00:10 

14:00:39 14:03:42 18.73 0:03:03 0:00:10 

14:03:42 14:07:54 17.72 0:04:12 0:00:14 

14:07:54 14:11:15 19.26 0:03:21 0:00:10 

14:12:15 14:17:02 18.03 0:04:47 0:00:16 

14:17:02 14:20:03 19.42 0:03:01 0:00:09 

14:20:03 14:24:15 17.72 0:04:12 0:00:14 

14:25:15 14:29:20 18.03 0:04:05 0:00:14 

14:29:20 14:33:10 19.42 0:03:50 0:00:12 

14:35:10 14:39:09 18.73 0:03:59 0:00:13 

14:41:09 14:44:42 19.26 0:03:33 0:00:11 

14:51:50 14:56:22 19.26 0:04:32 0:00:14 

14:56:22 15:00:24 18.73 0:04:02 0:00:13 

15:00:24 15:05:08 19.26 0:04:44 0:00:15 

15:15:10 15:19:23 19.42 0:04:13 0:00:13 

 

15:24:41 15:28:02 18.03 0:03:21 0:00:11 

15:30:02 15:34:41 19.26 0:04:39 0:00:14 

15:48:03 15:52:59 19.26 0:04:56 0:00:15 

16:00:13 16:04:10 19.42 0:03:57 0:00:12 

16:04:10 16:06:35 18.73 0:02:25 0:00:08 

16:06:35 16:11:29 18.03 0:04:54 0:00:16 

16:27:50 16:31:34 18.73 0:03:44 0:00:12 

16:31:34 16:35:04 18.03 0:03:30 0:00:12 

16:48:07 16:51:50 18.03 0:03:43 0:00:12 



126 

 

1-17 3 4 

: :   

( ) 

: :   

/      

16:51:50 16:55:37 19.26 0:03:47 0:00:12 

282.18 

16:55:37 16:58:39 18.73 0:03:02 0:00:10 

17:04:27 17:09:23 19.26 0:04:56 0:00:15 

17:09:23 17:12:49 18.73 0:03:26 0:00:11 

17:20:39 17:23:52 19.26 0:03:13 0:00:10 

 0:03:53 0:00:12 291.23 

 

 

 

 

 

 

 

 

 

 

 

 

 



127 

 

1-18 3 5 

: :   

( ) 

: :   

/      

10:33:15 10:37:40 17.19 0:04:25 0:00:15 

289.93 

10:40:44 10:45:20 19.26 0:04:36 0:00:14 

10:50:54 10:53:06 17.61 0:02:12 0:00:07 

10:53:06 10:57:27 18.04 0:04:21 0:00:14 

10:57:27 11:00:44 17.19 0:03:17 0:00:11 

11:00:44 11:04:30 17.84 0:03:46 0:00:13 

11:05:00 11:08:30 19.26 0:03:30 0:00:11 

11:10:00 11:12:50 18.04 0:02:50 0:00:09 

11:12:50 11:17:45 17.61 0:04:55 0:00:17 

11:17:45 11:20:17 17.84 0:02:32 0:00:09 

11:20:17 11:25:00 19.26 0:04:43 0:00:15 

11:27:00 11:30:07 18.04 0:03:07 0:00:10 

11:30:07 11:33:31 17.61 0:03:24 0:00:12 

11:33:31 11:37:01 17.84 0:03:30 0:00:12 

11:37:01 11:40:53 19.26 0:03:52 0:00:12 

11:40:53 11:45:33 18.04 0:04:40 0:00:16 

11:45:33 11:48:42 17.61 0:03:09 0:00:11 

 

11:48:42 11:53:42 17.84 0:05:00 0:00:17 

11:50:02 12:02:00 19.26 0:11:58 0:00:37 

11:58:51 12:03:20 18.04 0:04:29 0:00:15 

12:03:20 12:07:30 17.61 0:04:10 0:00:14 

12:08:30 12:11:30 17.84 0:03:00 0:00:10 

12:11:30 12:14:48 17.19 0:03:18 0:00:12 

12:14:48 12:18:40 18.04 0:03:52 0:00:13 

12:18:40 12:22:36 17.61 0:03:56 0:00:13 

12:22:36 12:29:06 17.84 0:06:30 0:00:22 



128 

 

1-18 3 5 

: :   

( ) 

: :   

/      

12:29:06 12:33:02 18.04 0:03:56 0:00:13 

232.37 
12:33:02 12:36:50 17.61 0:03:48 0:00:13 

12:45:31 12:49:35 17.84 0:04:04 0:00:14 

12:51:35 12:56:30 18.04 0:04:55 0:00:16 

287.86 

12:56:30 13:01:00 17.61 0:04:30 0:00:15 

13:02:00 13:05:44 17.19 0:03:44 0:00:13 

13:05:44 13:08:31 19.26 0:02:47 0:00:09 

13:09:31 13:11:16 17.84 0:01:45 0:00:06 

13:11:16 13:15:35 18.04 0:04:19 0:00:14 

13:16:35 13:20:18 17.61 0:03:43 0:00:13 

13:20:18 13:24:32 17.19 0:04:14 0:00:15 

13:24:32 13:28:13 19.26 0:03:41 0:00:11 

13:28:13 13:31:49 17.84 0:03:36 0:00:12 

13:31:49 13:35:49 18.04 0:04:00 0:00:13 

13:39:00 13:42:42 17.61 0:03:42 0:00:13 

13:42:42 13:46:44 17.19 0:04:02 0:00:14 

13:46:44 13:50:17 17.84 0:03:33 0:00:12 

13:50:17 13:53:25 19.26 0:03:08 0:00:10 

13:53:25 13:57:37 18.04 0:04:12 0:00:14 

13:57:37 14:02:38 17.61 0:05:01 0:00:17 

 

14:02:38 14:07:24 17.19 0:04:46 0:00:17 

14:20:00 14:23:14 17.19 0:03:14 0:00:11 

14:23:14 14:28:51 19.26 0:05:37 0:00:17 

14:28:51 14:32:34 18.04 0:03:43 0:00:12 

14:31:34 14:35:14 17.61 0:03:40 0:00:12 

14:35:14 14:39:54 17.19 0:04:40 0:00:16 



129 

 

1-18 3 5 

: :   

( ) 

: :   

/      

14:39:54 14:45:11 19.26 0:05:17 0:00:16 

233.52 

14:48:56 14:53:15 17.84 0:04:19 0:00:15 

14:55:15 15:00:41 17.19 0:05:26 0:00:19 

15:24:50 15:27:45 19.26 0:02:55 0:00:09 

15:42:19 15:46:45 18.04 0:04:26 0:00:15 

15:46:45 15:51:39 17.84 0:04:54 0:00:16 

15:55:29 15:59:54 17.19 0:04:25 0:00:15 

16:09:15 16:14:01 17.19 0:04:46 0:00:17 

199.14 

(45 ) 

16:14:01 16:18:59 17.84 0:04:58 0:00:17 

16:20:59 16:25:53 18.04 0:04:54 0:00:16 

16:41:43 16:46:40 18.04 0:04:57 0:00:16 

16:47:40 16:51:50 19.26 0:04:10 0:00:13 

16:59:43 17:02:51 19.26 0:03:08 0:00:10 

17:15:21 17:19:43 17.61 0:04:22 0:00:15 

17:19:43 17:22:50 19.26 0:03:07 0:00:10 

17:38:14 17:42:31 17.61 0:04:17 0:00:15 

17:44:31 17:48:04 17.84 0:03:33 0:00:12 

 0:04:08 0:00:14 261.65 

 

 

 

 

 



130 

 

1-19 3 6 

: :   

( ) 

: :   

/      

12:29:39 12:32:24 17.61 0:02:45 0:00:09 

274.27 

12:36:55 12:39:53 18.73 0:02:58 0:00:10 

12:51:19 12:55:22 17.84 0:04:03 0:00:14 

13:03:13 13:07:44 17.61 0:04:31 0:00:15 

13:12:09 13:16:19 18.73 0:04:10 0:00:13 

13:18:19 13:23:11 19.26 0:04:52 0:00:15 

13:42:54 13:47:00 17.61 0:04:06 0:00:14 

13:47:00 13:51:10 18.73 0:04:10 0:00:13 

13:52:10 13:54:36 19.26 0:02:26 0:00:08 

14:01:57 14:05:05 17.84 0:03:08 0:00:11 

14:11:33 14:15:57 19.26 0:04:24 0:00:14 

14:15:57 14:21:35 17.61 0:05:38 0:00:19 

14:27:34 14:31:25 18.73 0:03:51 0:00:12 

14:56:16 15:01:10 17.84 0:04:54 0:00:16 

15:01:10 15:05:31 17.61 0:04:21 0:00:15 

 0:04:01 0:00:13 274.27 

 

 

 

 

 

 



131 

 

1-20 3 7 

: :   

( ) 

: :   

/      

16:56:05 17:00:11 19.42 0:04:06 0:00:13 

278.31 

17:06:18 17:09:38 18.17 0:03:20 0:00:11 

17:14:10 17:18:11 18.17 0:04:01 0:00:13 

17:18:11 17:21:41 18.03 0:03:30 0:00:12 

17:29:04 17:33:53 18.03 0:04:49 0:00:16 

17:38:55 17:44:09 19.42 0:05:14 0:00:16 

18:03:00 18:06:00 18.03 0:03:00 0:00:10 

18:06:00 18:10:51 19.26 0:04:51 0:00:15 

18:10:51 18:13:38 19.42 0:02:47 0:00:09 

18:28:54 18:32:56 19.42 0:04:02 0:00:12 

18:39:11 18:43:13 18.17 0:04:02 0:00:13 

18:46:13 18:50:33 18.73 0:04:20 0:00:14 

18:50:33 18:54:33 18.03 0:04:00 0:00:13 

18:54:33 19:00:54 18.17 0:06:21 0:00:21 

19:10:45 19:13:55 17.84 0:03:10 0:00:11 

19:13:55 19:16:10 18.17 0:02:15 0:00:07 

142.67 

(30 ) 

19:16:10 19:18:30 18.04 0:02:20 0:00:08 

19:18:30 19:22:16 17.19 0:03:46 0:00:13 

19:22:16 19:26:23 17.61 0:04:07 0:00:14 

19:26:23 19:28:46 18.17 0:02:23 0:00:08 

19:28:46 19:33:00 18.04 0:04:14 0:00:14 

19:33:00 19:35:53 17.84 0:02:53 0:00:10 

19:35:53 19:39:10 17.61 0:03:17 0:00:11 

 0:03:46 0:00:12 280.65 

 



132 

 

1-21 3 8 

: :   

( ) 

: :   

/      

11:22:33 11:26:11 17.61 0:03:38 0:00:12 

236.06 

11:26:11 11:30:02 18.04 0:03:51 0:00:13 

11:40:43 11:45:44 17.61 0:05:01 0:00:17 

11:46:44 11:51:48 18.04 0:05:04 0:00:17 

12:03:33 12:08:29 19.26 0:04:56 0:00:15 

12:23:35 12:28:42 19.26 0:05:07 0:00:16 

12:28:42 12:33:50 18.04 0:05:08 0:00:17 

12:33:50 12:35:40 17.84 0:01:50 0:00:06 

12:35:40 12:40:09 17.61 0:04:29 0:00:15 

12:41:51 12:46:42 19.26 0:04:51 0:00:15 

12:48:42 12:53:08 18.04 0:04:26 0:00:15 

12:53:08 13:00:19 17.61 0:07:11 0:00:24 

13:10:13 13:15:01 17.84 0:04:48 0:00:16 

13:17:31 13:22:42 19.26 0:05:11 0:00:16 

 

13:28:25 13:33:05 17.84 0:04:40 0:00:16 

13:45:26 13:50:29 17.61 0:05:03 0:00:17 

13:53:48 13:57:45 18.04 0:03:57 0:00:13 

13:57:45 14:03:16 17.19 0:05:31 0:00:19 

14:05:16 14:11:02 19.26 0:05:46 0:00:18 

14:16:30 14:20:29 17.19 0:03:59 0:00:14 

14:25:16 14:29:00 17.84 0:03:44 0:00:13 

14:29:00 14:32:10 18.04 0:03:10 0:00:11 

14:39:45 14:43:39 19.26 0:03:54 0:00:12 

14:43:39 14:46:20 17.61 0:02:41 0:00:09 

14:53:20 14:56:35 17.84 0:03:15 0:00:11 

14:56:35 15:00:42 17.19 0:04:07 0:00:14 



133 

 

1-21 3 8 

: :   

( ) 

: :   

/      

15:00:42 15:02:04 19.26 0:01:22 0:00:04 

288.66 
15:08:20 15:10:00 18.04 0:01:40 0:00:06 

15:10:00 15:14:06 17.19 0:04:06 0:00:14 

15:14:06 15:15:45 19.26 0:01:39 0:00:05 

273.77 

15:15:45 15:20:11 17.84 0:04:26 0:00:15 

15:20:11 15:23:39 18.04 0:03:28 0:00:12 

15:23:39 15:26:59 17.19 0:03:20 0:00:12 

15:26:59 15:31:06 19.26 0:04:07 0:00:13 

15:31:06 15:33:42 17.84 0:02:36 0:00:09 

15:35:52 15:38:19 17.19 0:02:27 0:00:09 

16:14:42 16:19:28 19.26 0:04:46 0:00:15 

16:19:28 16:24:41 17.84 0:05:13 0:00:18 

16:31:11 16:34:52 19.26 0:03:41 0:00:11 

16:40:36 16:46:05 17.84 0:05:29 0:00:18 

16:46:05 16:50:50 18.04 0:04:45 0:00:16 

16:51:50 16:56:00 19.26 0:04:10 0:00:13 

16:58:54 17:04:00 17.61 0:05:06 0:00:17 

17:12:25 17:18:12 18.04 0:05:47 0:00:19 

17:28:58 17:31:21 19.26 0:02:23 0:00:07 

 

17:32:21 17:36:06 17.61 0:03:45 0:00:13 

17:40:20 17:42:43 17.19 0:02:23 0:00:08 

17:46:29 17:49:12 17.61 0:02:43 0:00:09 

17:55:18 18:00:14 17.19 0:04:56 0:00:17 

18:00:14 18:03:44 17.61 0:03:30 0:00:12 

18:03:44 18:07:09 19.26 0:03:25 0:00:11 

18:09:09 18:14:10 17.19 0:05:01 0:00:18 



134 

 

1-21 3 8 

: :   

( ) 

: :   

/      

18:14:10 18:18:00 17.61 0:03:50 0:00:13 
195.76 

 (45 ) 
18:20:00 18:25:38 18.04 0:05:38 0:00:19 

18:25:38 18:30:00 17.19 0:04:22 0:00:15 

 0:04:06 0:00:14 265.13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



135 

 

1-22 3 10 

: :   

( ) 

: :   

/      

10:46:20 10:50:47 18.17 0:04:27 0:00:15 

249.09 

10:50:47 10:53:27 17.19 0:02:40 0:00:09 

10:53:27 10:57:34 17.61 0:04:07 0:00:14 

11:00:18 11:04:54 18.73 0:04:36 0:00:15 

11:07:35 11:12:04 17.19 0:04:29 0:00:16 

11:12:04 11:15:41 18.04 0:03:37 0:00:12 

11:22:01 11:25:34 18.17 0:03:33 0:00:12 

11:25:34 11:28:43 18.04 0:03:09 0:00:10 

11:28:43 11:36:50 17.19 0:08:07 0:00:28 

11:36:50 11:40:11 18.17 0:03:21 0:00:11 

11:40:11 11:43:15 18.04 0:03:04 0:00:10 

11:43:15 11:47:31 17.19 0:04:16 0:00:15 

11:47:31 11:55:22 18.17 0:07:51 0:00:26 

11:55:22 11:58:01 17.19 0:02:39 0:00:09 

12:03:23 12:07:39 18.04 0:04:16 0:00:14 

 

12:07:39 12:12:30 17.19 0:04:51 0:00:17 

12:14:32 12:17:32 18.04 0:03:00 0:00:10 

12:17:32 12:22:23 17.19 0:04:51 0:00:17 

12:22:23 12:24:57 18.17 0:02:34 0:00:08 

12:29:37 12:31:12 18.04 0:01:35 0:00:05 

12:38:01 12:40:16 18.17 0:02:15 0:00:07 

12:40:16 12:44:01 18.04 0:03:45 0:00:12 

12:44:01 12:48:45 17.19 0:04:44 0:00:17 

12:52:40 12:56:14 17.61 0:03:34 0:00:12 

13:20:33 13:25:34 17.19 0:05:01 0:00:18 

13:28:24 13:33:08 18.17 0:04:44 0:00:16 



136 

 

1-22 3 10 

: :   

( ) 

: :   

/      

13:35:54 13:38:20 17.19 0:02:26 0:00:08 

283.76 13:40:54 13:45:00 18.17 0:04:06 0:00:14 

13:52:40 13:55:05 17.19 0:02:25 0:00:08 

13:55:05 13:59:30 18.17 0:04:25 0:00:15 

13:59:30 14:04:43 17.61 0:05:13 0:00:18 

141.59 

(30 ) 

14:04:43 14:07:48 18.17 0:03:05 0:00:10 

14:18:41 14:21:41 17.19 0:03:00 0:00:10 

14:21:41 14:25:01 17.61 0:03:20 0:00:11 

14:25:01 14:28:07 18.17 0:03:06 0:00:10 

14:31:03 14:35:09 18.04 0:04:06 0:00:14 

14:35:09 14:38:06 17.61 0:02:57 0:00:10 

14:38:06 14:43:00 17.19 0:04:54 0:00:17 

 0:03:54 0:00:13 269.78 

 

 

 

 

 

 

 

 



137 

 

1-23 3 12 

: :   

( ) 

: :   

/      

14:32:22 14:36:26 18.17 0:04:04 0:00:13 

233.77 

14:44:30 14:48:44 17.61 0:04:14 0:00:14 

14:49:44 14:55:09 17.84 0:05:25 0:00:18 

14:55:09 14:59:59 18.17 0:04:50 0:00:16 

15:18:58 15:23:46 18.17 0:04:48 0:00:16 

15:34:14 15:37:34 18.17 0:03:20 0:00:11 

15:37:34 15:42:10 17.84 0:04:36 0:00:15 

15:43:30 15:47:20 18.17 0:03:50 0:00:13 

15:47:20 15:51:45 17.84 0:04:25 0:00:15 

15:54:42 16:00:13 18.17 0:05:31 0:00:18 

16:00:13 16:04:22 17.84 0:04:09 0:00:14 

16:04:22 16:08:52 17.61 0:04:30 0:00:15 

16:08:52 16:13:22 18.17 0:04:30 0:00:15 

16:13:22 16:18:10 17.61 0:04:48 0:00:16 

231.77 

16:22:10 16:25:36 18.17 0:03:26 0:00:11 

16:25:36 16:31:24 17.61 0:05:48 0:00:20 

16:31:24 16:36:27 17.84 0:05:03 0:00:17 

16:36:27 16:41:13 18.17 0:04:46 0:00:16 

16:41:13 16:44:33 17.61 0:03:20 0:00:11 

16:50:06 16:54:56 18.17 0:04:50 0:00:16 

17:01:23 17:06:09 17.19 0:04:46 0:00:17 

17:06:09 17:10:59 18.17 0:04:50 0:00:16 

17:17:59 17:22:26 17.61 0:04:27 0:00:15 

17:22:26 17:27:07 17.84 0:04:41 0:00:16 

17:31:07 17:36:50 18.17 0:05:43 0:00:19 

17:36:50 17:41:27 17.61 0:04:37 0:00:16 



138 

 

1-23 3 12 

: :   

( ) 

: :   

/      

17:47:15 17:50:00 18.17 0:02:45 0:00:09 

272.59 

17:58:46 18:03:15 17.61 0:04:29 0:00:15 

18:03:15 18:08:17 17.19 0:05:02 0:00:18 

18:30:22 18:32:49 17.19 0:02:27 0:00:09 

18:36:14 18:40:26 18.17 0:04:12 0:00:14 

18:41:26 18:45:18 17.84 0:03:52 0:00:13 

18:45:18 18:50:15 17.19 0:04:57 0:00:17 

19:02:07 19:05:32 19.42 0:03:25 0:00:11 

19:06:32 19:11:20 18.17 0:04:48 0:00:16 

19:11:20 19:16:10 18.03 0:04:50 0:00:16 

19:23:08 19:27:40 18.73 0:04:32 0:00:15 

19:27:40 19:32:05 19.26 0:04:25 0:00:14 

19:35:05 19:39:17 19.42 0:04:12 0:00:13 

19:41:17 19:45:59 18.17 0:04:42 0:00:16 

19:52:30 19:56:36 18.03 0:04:06 0:00:14 

19:57:36 20:01:25 19.26 0:03:49 0:00:12 

 

20:07:15 20:09:43 19.42 0:02:28 0:00:08 

20:14:14 20:17:06 19.26 0:02:52 0:00:09 

20:17:06 20:21:08 18.17 0:04:02 0:00:13 

20:32:11 20:36:18 19.42 0:04:07 0:00:13 

20:36:18 20:40:59 18.73 0:04:41 0:00:15 

20:48:33 20:53:00 18.73 0:04:27 0:00:14 

21:47:55 21:52:50 18.03 0:04:55 0:00:16 

21:59:30 22:03:37 19.42 0:04:07 0:00:13 

 



139 

 

1-23 3 12 

: :   

( ) 

: :   

/      

22:03:37 22:07:50 18.73 0:04:13 0:00:14 208.43 

(45 ) 22:12:50 22:16:37 19.26 0:03:47 0:00:12 

 0:04:20 0:00:14 252.42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



140 

 

1-24 3 13 

: :   

( ) 

: :   

/      

12:49:36 12:53:55 19.26 0:04:19 0:00:13 

261.38 

12:56:55 13:00:05 18.73 0:03:10 0:00:10 

13:00:35 13:06:03 19.26 0:05:28 0:00:17 

13:11:13 13:15:04 18.03 0:03:51 0:00:13 

13:17:04 13:20:44 17.61 0:03:40 0:00:12 

13:27:49 13:32:26 18.73 0:04:37 0:00:15 

13:35:26 13:40:39 17.61 0:05:13 0:00:18 

13:45:09 13:50:21 18.73 0:05:12 0:00:17 

14:05:02 14:09:55 18.03 0:04:53 0:00:16 

14:10:55 14:13:10 19.26 0:02:15 0:00:07 

14:25:43 14:31:04 18.03 0:05:21 0:00:18 

14:33:04 14:36:40 19.42 0:03:36 0:00:11 

14:55:46 15:00:01 19.42 0:04:15 0:00:13 

15:01:01 15:05:37 19.26 0:04:36 0:00:14 

15:10:47 15:14:49 18.03 0:04:02 0:00:13 

 

15:27:17 15:31:56 19.42 0:04:39 0:00:14 

15:50:56 15:54:01 18.73 0:03:05 0:00:10 

15:56:01 15:59:20 19.42 0:03:19 0:00:10 

16:07:54 16:11:40 19.42 0:03:46 0:00:12 

16:15:40 16:20:01 18.73 0:04:21 0:00:14 

16:22:01 16:26:19 19.42 0:04:18 0:00:13 

16:27:19 16:31:43 19.26 0:04:24 0:00:14 

16:31:43 16:36:00 18.73 0:04:17 0:00:14 

16:40:03 16:44:58 18.03 0:04:55 0:00:16 

16:53:20 16:57:30 19.26 0:04:10 0:00:13 

17:12:13 17:16:18 19.26 0:04:05 0:00:13 



141 

 

1-24 3 13 

: :   

( ) 

: :   

/      

17:28:18 17:32:36 19.26 0:04:18 0:00:13 

285.12 
17:33:36 17:37:50 19.42 0:04:14 0:00:13 

17:52:10 17:55:17 18.73 0:03:07 0:00:10 

18:08:13 18:12:55 19.42 0:04:42 0:00:15 
56.18 

(15 ) 
18:17:22 18:22:31 18.73 0:05:09 0:00:16 

18:22:31 18:26:52 18.03 0:04:21 0:00:14 

 0:04:14 0:00:14 267.86 

 

 

 

 

 

 

 

 

 

 

 

 



142 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 



143 

 

1-1 1 

 1 

: :   

( ) 

: :   

/      

15:48:50 15:52:38 19.71 0:03:48 0:00:12 

296.00 

16:17:15 16:21:21 17.35 0:04:06 0:00:14 

16:21:21 16:26:52 19.35 0:05:31 0:00:17 

16:26:52 16:31:47 19.12 0:04:55 0:00:15 

16:31:47 16:35:52 18.72 0:04:05 0:00:13 

16:39:12 16:42:58 17.65 0:03:46 0:00:13 

16:51:03 16:53:43 19.5 0:02:40 0:00:08 

16:53:43 16:58:13 19.53 0:04:30 0:00:14 

16:58:13 17:01:46 21.5 0:03:33 0:00:10 

17:08:22 17:11:38 18.98 0:03:16 0:00:10 

17:17:35 17:21:26 22.16 0:03:51 0:00:10 

17:21:26 17:25:07 20.64 0:03:41 0:00:11 

17:55:47 17:59:25 21.15 0:03:38 0:00:10 

18:02:25 18:06:14 20.4 0:03:49 0:00:11 

18:11:15 18:14:45 20.24 0:03:30 0:00:10 

18:28:04 18:31:52 20.39 0:03:48 0:00:11 

 

18:42:48 18:46:09 21.86 0:03:21 0:00:09 

19:01:40 19:05:11 21.54 0:03:31 0:00:10 

19:23:11 19:26:49 15.96 0:03:38 0:00:14 

19:32:19 19:36:23 15.71 0:04:04 0:00:16 

19:36:27 19:40:08 19.56 0:03:41 0:00:11 

19:46:08 19:49:29 19.9 0:03:21 0:00:10 

20:07:53 20:11:25 19.06 0:03:32 0:00:11 

20:16:43 20:21:46 18.96 0:05:03 0:00:16 

20:22:46 20:26:03 16.95 0:03:17 0:00:12 



144 

 

1-1 1 

 1 

: :   

( ) 

: :   

/      

20:30:03 20:34:14 19.4 0:04:11 0:00:13 229.61 

20:34:14 20:37:46 20.32 0:03:32 0:00:10 

 0:03:50 0:00:12 300.35 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



145 

 

1-2 1 

 2 

: :   

( ) 

: :   

/      

20:45:30 20:48:50 18.66 0:03:20 0:00:11 

336.94 

20:49:50 20:53:06 20.89 0:03:16 0:00:09 

20:58:04 21:01:08 18.43 0:03:04 0:00:10 

21:02:28 21:05:42 20.49 0:03:14 0:00:09 

21:11:23 21:13:58 20.15 0:02:35 0:00:08 

21:13:58 21:17:50 16.55 0:03:52 0:00:14 

21:19:48 21:22:47 18.04 0:02:59 0:00:10 

21:22:47 21:26:06 20.04 0:03:19 0:00:10 

21:30:14 21:34:14 19.24 0:04:00 0:00:12 

21:34:14 21:37:38 18.35 0:03:24 0:00:11 

21:39:36 21:42:04 16.5 0:02:28 0:00:09 

21:50:04 21:53:18 17.44 0:03:14 0:00:11 

21:55:18 21:58:27 18.62 0:03:09 0:00:10 

21:58:27 22:01:57 17.22 0:03:30 0:00:12 

22:09:57 22:13:19 18.25 0:03:22 0:00:11 

22:16:19 22:19:48 19.2 0:03:29 0:00:11 

22:25:18 22:28:06 18.78 0:02:48 0:00:09 

22:32:06 22:35:00 20.09 0:02:54 0:00:09 

22:40:00 22:43:25 17.54 0:03:25 0:00:12 

 

22:46:55 22:49:47 18.83 0:02:52 0:00:09 

23:03:46 23:07:16 18.78 0:03:30 0:00:11 

23:21:15 23:24:45 16.09 0:03:30 0:00:13 

23:38:55 23:41:38 18.45 0:02:43 0:00:09 

23:42:38 23:46:26 17.5 0:03:48 0:00:13 

23:46:26 23:50:02 18.96 0:03:36 0:00:11 



146 

 

1-2 1 

 2 

: :   

( ) 

: :   

/      

23:51:02 23:54:43 19.39 0:03:41 0:00:11 

350.21 

23:54:43 23:57:36 17.84 0:02:53 0:00:10 

0:00:36 0:03:15 18.52 0:02:39 0:00:09 

0:23:09 0:26:44 20.29 0:03:35 0:00:11 

0:31:44 0:34:39 18.5 0:02:55 0:00:09 

0:37:39 0:40:37 18.56 0:02:58 0:00:10 

0:46:37 0:50:33 17.86 0:03:56 0:00:13 

0:50:33 0:53:43 18.25 0:03:10 0:00:10 

0:55:43 0:59:25 17.92 0:03:42 0:00:12 

1:01:25 1:04:50 20.11 0:03:25 0:00:10 

1:05:50 1:09:21 17.68 0:03:31 0:00:12 

1:09:21 1:12:46 19.14 0:03:25 0:00:11 

 0:03:17 0:00:11 343.58 

 

 

 

 

 

 

 

 



147 

 

1-3 1 

 3 

: :   

( ) 

: :   

/      

11:05:46 11:10:20 18.27 0:04:34 0:00:15 

283.79 

11:10:20 11:14:40 18.29 0:04:20 0:00:14 

11:15:40 11:20:04 16.52 0:04:24 0:00:16 

11:20:04 11:24:23 18.83 0:04:19 0:00:14 

11:26:23 11:29:46 18.03 0:03:23 0:00:11 

11:29:46 11:33:35 19.32 0:03:49 0:00:12 

11:34:35 11:37:50 17.38 0:03:15 0:00:11 

11:49:28 11:52:50 17.68 0:03:22 0:00:11 

11:56:17 12:00:46 19.04 0:04:29 0:00:14 

12:00:46 12:04:30 19.05 0:03:44 0:00:12 

12:09:36 12:13:28 21.67 0:03:52 0:00:11 

12:15:28 12:18:44 19.18 0:03:16 0:00:10 

12:28:08 12:32:15 20.90 0:04:07 0:00:12 

12:32:15 12:37:09 20.64 0:04:54 0:00:14 

12:39:33 12:43:19 18.99 0:03:46 0:00:12 

12:49:28 12:53:18 19.33 0:03:50 0:00:12 

 

12:53:18 12:56:53 18.42 0:03:35 0:00:12 

12:56:53 12:59:36 20.60 0:02:43 0:00:08 

12:59:36 13:02:45 21.85 0:03:09 0:00:09 

13:02:45 13:06:49 21.52 0:04:04 0:00:11 

13:11:40 13:15:36 20.82 0:03:56 0:00:11 

13:25:23 13:28:10 20.82 0:02:47 0:00:08 

13:41:13 13:44:40 20.86 0:03:27 0:00:10 

13:46:40 13:51:15 19.51 0:04:35 0:00:14 

13:51:15 13:55:55 19.06 0:04:40 0:00:15 



148 

 

1-3 1 

 3 

: :   

( ) 

: :   

/      

14:03:56 14:07:56 22.68 0:04:00 0:00:11 

339.09 

14:12:58 14:15:45 18.86 0:02:47 0:00:09 

14:15:45 14:20:02 17.39 0:04:17 0:00:15 

14:23:27 14:26:04 20.50 0:02:37 0:00:08 

14:26:04 14:30:01 19.85 0:03:57 0:00:12 

14:30:01 14:32:59 18.21 0:02:58 0:00:10 

14:48:53 14:51:05 18.81 0:02:12 0:00:07 

15:06:00 15:09:28 19.14 0:03:28 0:00:11 

333.54 

15:28:58 15:32:49 18.89 0:03:51 0:00:12 

15:34:00 15:37:26 20.24 0:03:26 0:00:10 

15:39:38 15:43:33 20.24 0:03:55 0:00:12 

15:43:33 15:47:15 20.80 0:03:42 0:00:11 

15:51:40 15:55:50 18.59 0:04:10 0:00:13 

15:55:50 15:59:35 21.37 0:03:45 0:00:11 

16:18:17 16:22:14 20.75 0:03:57 0:00:11 

16:25:40 16:28:45 18.48 0:03:05 0:00:10 

16:28:45 16:31:00 19.44 0:02:15 0:00:07 

16:35:17 16:38:02 17.76 0:02:45 0:00:09 

16:44:07 16:49:02 21.03 0:04:55 0:00:14 

16:54:48 16:58:10 19.54 0:03:22 0:00:10 

17:09:49 17:13:26 18.66 0:03:37 0:00:12 

17:13:26 17:17:19 17.63 0:03:53 0:00:13 

17:24:11 17:28:36 21.05 0:04:25 0:00:13 

17:29:36 17:32:58 19.93 0:03:22 0:00:10 

 0:03:42 0:0:11 318.81 



149 

 

1-4 1 

 4 

: :   

( ) 

: :   

/      

11:36:55 11:40:12 17.57 0:03:17 0:00:11 

346.05 

11:40:22 11:43:59 17.46 0:03:37 0:00:12 

11:45:53 11:49:22 19.66 0:03:29 0:00:11 

11:52:56 11:56:09 16.82 0:03:13 0:00:11 

12:04:36 12:08:18 20.53 0:03:42 0:00:11 

12:17:53 12:21:30 20.69 0:03:37 0:00:10 

12:23:40 12:26:55 19.63 0:03:15 0:00:10 

12:35:18 12:39:24 20.74 0:04:06 0:00:12 

12:45:38 12:49:08 17.79 0:03:30 0:00:12 

12:52:53 12:56:26 18.84 0:03:33 0:00:11 

13:07:49 13:10:40 18.09 0:02:51 0:00:09 

13:15:36 13:18:23 19.52 0:02:47 0:00:09 

13:23:10 13:27:04 19.82 0:03:54 0:00:12 

13:27:04 13:30:43 19.45 0:03:39 0:00:11 

13:32:43 13:36:13 20.21 0:03:30 0:00:10 

13:50:55 13:53:37 20.42 0:02:42 0:00:08 

13:54:37 13:57:56 19.23 0:03:19 0:00:10 

14:16:02 14:18:37 19.58 0:02:35 0:00:08 

14:34:36 14:38:15 22.96 0:03:39 0:00:10 

 

14:38:15 14:41:53 17.86 0:03:38 0:00:12 

14:55:22 14:58:21 18.9 0:02:59 0:00:09 

15:34:00 15:37:26 20.24 0:03:26 0:00:10 

15:47:40 15:51:40 20.85 0:04:00 0:00:12 

16:01:49 16:04:36 19.38 0:02:47 0:00:09 

16:06:36 16:10:45 21.17 0:04:09 0:00:12 



150 

 

1-4 1 

 4 

: :   

( ) 

: :   

/      

16:38:20 16:41:46 19.13 0:03:26 0:00:11 

347.15 

16:49:16 16:52:23 17.73 0:03:07 0:00:11 

16:58:30 17:01:05 18.61 0:02:35 0:00:08 

17:01:23 17:04:49 18.93 0:03:26 0:00:11 

17:05:08 17:08:32 17.51 0:03:24 0:00:12 

17:18:39 17:21:50 19.75 0:03:11 0:00:10 

17:34:15 17:37:06 19.51 0:02:51 0:00:09 

17:37:27 17:40:53 19.62 0:03:26 0:00:10 

17:41:13 17:44:29 17.37 0:03:16 0:00:11 

17:50:51 17:54:24 19.57 0:03:33 0:00:11 

17:54:41 17:57:58 18.06 0:03:17 0:00:11 

17:59:20 18:02:04 22.14 0:02:44 0:00:07 

184.950 

(30 ) 

18:17:34 18:20:46 20.62 0:03:12 0:00:09 

18:34:29 18:38:25 19.85 0:03:56 0:00:12 

18:49:01 18:52:10 21.31 0:03:09 0:00:09 

20:03:54 20:07:49 21.55 0:03:55 0:00:11 

20:21:54 20:24:43 22.2 0:02:49 0:00:08 

20:27:11 20:30:24 16.86 0:03:13 0:00:11 

20:43:10 20:46:17 20.15 0:03:07 0:00:09 

20:59:16 21:02:13 20.27 0:02:57 0:00:09 

 0:03:20 0:00:10 351.26 

 

 

 



151 

 

1-5 1 

 5 

: :   

( ) 

: :   

/      

15:23:15 15:26:39 18.12 0:03:24 0:00:11 

318.11 

15:26:58 15:29:59 17.29 0:03:01 0:00:10 

15:30:13 15:33:59 18.98 0:03:46 0:00:12 

15:37:34 15:41:46 18.09 0:04:12 0:00:14 

15:44:04 15:47:24 19.09 0:03:20 0:00:10 

15:48:40 15:51:20 18.96 0:02:40 0:00:08 

15:54:30 15:58:48 18.61 0:04:18 0:00:14 

15:58:48 16:02:16 19.44 0:03:28 0:00:11 

16:06:04 16:08:57 19.62 0:02:53 0:00:09 

16:09:11 16:12:47 19.83 0:03:36 0:00:11 

16:13:52 16:17:16 18.54 0:03:24 0:00:11 

16:19:34 16:22:36 18.15 0:03:02 0:00:10 

16:23:48 16:27:58 19.50 0:04:10 0:00:13 

16:27:58 16:31:46 18.41 0:03:48 0:00:12 

16:34:40 16:37:44 18.49 0:03:04 0:00:10 

16:40:55 16:44:09 19.10 0:03:14 0:00:10 

16:45:27 16:49:18 17.89 0:03:51 0:00:13 

16:50:40 16:53:24 19.84 0:02:44 0:00:08 

 

16:56:33 16:59:00 17.76 0:02:27 0:00:08 

16:59:00 17:02:33 18.94 0:03:33 0:00:11 

17:26:50 17:30:07 18.31 0:03:17 0:00:11 

17:31:27 17:34:44 18.02 0:03:17 0:00:11 

17:39:10 17:42:22 18.63 0:03:12 0:00:10 

17:43:34 17:47:14 20.52 0:03:40 0:00:11 

17:55:06 17:58:11 17.77 0:03:05 0:00:10 



152 

 

1-5 1 

 5 

: :   

( ) 

: :   

/      

17:59:26 18:02:59 19.74 0:03:33 0:00:11 

364.93 

18:09:59 18:12:49 19.90 0:02:50 0:00:09 

18:14:00 18:17:45 19.83 0:03:45 0:00:11 

18:21:03 18:24:00 18.59 0:02:57 0:00:10 

18:28:19 18:31:00 17.57 0:02:41 0:00:09 

18:31:18 18:34:52 22.55 0:03:34 0:00:09 

18:37:18 18:40:01 19.24 0:02:43 0:00:08 

18:40:01 18:42:58 18.78 0:02:57 0:00:09 

18:42:58 18:46:55 18.28 0:03:57 0:00:13 

18:47:55 18:51:08 19.97 0:03:13 0:00:10 

18:51:08 18:54:31 20.69 0:03:23 0:00:10 

18:55:04 18:58:33 18.77 0:03:29 0:00:11 

 

18:58:33 19:01:46 19.10 0:03:13 0:00:10 

19:02:57 19:05:14 20.37 0:02:17 0:00:07 

19:19:27 19:22:16 21.95 0:02:49 0:00:08 

19:22:16 19:26:14 18.12 0:03:58 0:00:13 

19:26:14 19:30:38 21.42 0:04:24 0:00:12 

19:33:10 19:37:14 19.34 0:04:04 0:00:13 

19:42:30 19:45:14 21.79 0:02:44 0:00:08 

19:47:40 19:51:12 21.15 0:03:32 0:00:10 

19:52:12 19:55:34 18.51 0:03:22 0:00:11 

19:56:34 20:00:00 19.57 0:03:26 0:00:11 

20:02:39 20:05:08 21.12 0:02:29 0:00:07 

20:07:08 20:11:05 19.38 0:03:57 0:00:12 

20:14:05 20:17:19 19.03 0:03:14 0:00:10 



153 

 

1-5 1 

 5 

: :   

( ) 

: :   

/      

20:22:45 20:27:15 19.68 0:04:30 0:00:14 

361.88 20:27:15 20:29:24 18.62 0:02:09 0:00:07 

20:29:24 20:32:46 22.25 0:03:22 0:00:09 

20:35:59 20:39:22 21.71 0:03:23 0:00:09 

20:40:22 20:43:38 18.87 0:03:16 0:00:10 

241.10 

45  

20:45:38 20:49:30 21.37 0:03:52 0:00:11 

20:49:30 20:52:08 20.68 0:02:38 0:00:08 

20:56:33 21:00:26 21.32 0:03:53 0:00:11 

21:01:26 21:04:02 18.50 0:02:36 0:00:08 

21:04:02 21:07:55 19.26 0:03:53 0:00:12 

21:09:16 21:12:20 22.58 0:03:04 0:00:08 

21:15:11 21:19:01 18.72 0:03:50 0:00:12 

21:26:30 21:29:47 18.62 0:03:17 0:00:11 

21:29:47 21:33:34 22.09 0:03:47 0:00:10 

21:33:34 21:37:41 20.56 0:04:07 0:00:12 

21:37:41 21:40:50 18.53 0:03:09 0:00:10 

 0:3:22 0:00:10 342.94 

 

 

 

 

 



154 

 

1-6 1 

 6 

: :   

( ) 

: :   

/      

21:41:50 21:45:12 18.28 0:03:22 0:00:11 

369.71 

21:50:12 21:53:49 17.57 0:03:37 0:00:12 

21:56:14 21:59:51 17.96 0:03:37 0:00:12 

22:00:51 22:04:16 17.28 0:03:25 0:00:12 

22:04:16 22:07:38 20.17 0:03:22 0:00:10 

22:09:49 22:12:57 21.58 0:03:08 0:00:09 

22:15:09 22:18:16 19.69 0:03:07 0:00:09 

22:22:28 22:25:32 22.33 0:03:04 0:00:08 

22:26:48 22:30:21 18.72 0:03:33 0:00:11 

22:30:21 22:33:43 18.3 0:03:22 0:00:11 

22:33:43 22:36:27 20.75 0:02:44 0:00:08 

22:36:27 22:39:48 18.84 0:03:21 0:00:11 

22:39:48 22:42:47 18.74 0:02:59 0:00:10 

22:45:57 22:48:26 18.49 0:02:29 0:00:08 

22:48:26 22:51:17 23.48 0:02:51 0:00:07 

22:52:25 22:55:09 21.56 0:02:44 0:00:08 

22:55:09 22:58:17 17.44 0:03:08 0:00:11 

22:59:28 23:02:36 16.79 0:03:08 0:00:11 

23:04:48 23:08:23 21.74 0:03:35 0:00:10 

23:08:23 23:12:00 19.93 0:03:37 0:00:11 

 

23:13:18 23:15:28 19.51 0:02:10 0:00:07 

23:17:40 23:20:32 16.9 0:02:52 0:00:10 

23:23:50 23:26:57 21.32 0:03:07 0:00:09 

23:26:57 23:30:13 20.75 0:03:16 0:00:09 

23:30:13 23:32:53 17.73 0:02:40 0:00:09 



155 

 

1-6 1 

 6 

: :   

( ) 

: :   

/      

23:32:53 23:35:58 19.26 0:03:05 0:00:10 

368.75 

23:35:58 23:38:56 20.12 0:02:58 0:00:09 

23:39:36 23:42:39 17.41 0:03:03 0:00:11 

23:42:39 23:46:38 18.34 0:03:59 0:00:13 

23:47:52 23:50:30 19.85 0:02:38 0:00:08 

0:06:46 0:10:36 22.9 0:03:50 0:00:10 

0:10:36 0:14:28 17.87 0:03:52 0:00:13 

0:14:28 0:17:43 19.06 0:03:15 0:00:10 

0:18:58 0:22:26 19.84 0:03:28 0:00:10 

0:22:26 0:24:04 18.32 0:01:38 0:00:05 

0:24:04 0:26:27 20.23 0:02:23 0:00:07 

0:26:27 0:30:13 18.84 0:03:46 0:00:12 

0:30:13 0:33:16 20.57 0:03:03 0:00:09 

0:34:29 0:38:41 17.12 0:04:12 0:00:15 

 

0:38:41 0:41:54 18.29 0:03:13 0:00:11 

0:44:11 0:46:55 19.31 0:02:44 0:00:08 

0:46:55 0:50:13 21.16 0:03:18 0:00:09 

0:52:25 0:56:01 17.94 0:03:36 0:00:12 

0:57:12 1:00:27 19.56 0:03:15 0:00:10 

1:00:27 1:04:15 19.28 0:03:48 0:00:12 

1:04:15 1:07:06 20.31 0:02:51 0:00:08 

1:07:06 1:10:22 17.47 0:03:16 0:00:11 

1:12:36 1:15:21 19.5 0:02:45 0:00:08 

1:15:21 1:18:32 17.42 0:03:11 0:00:11 

1:18:32 1:21:57 20.83 0:03:25 0:00:10 



156 

 

1-6 1 

 6 

: :   

( ) 

: :   

/      

1:21:57 1:24:58 18.58 0:03:01 0:00:10 

339.30 

1:24:58 1:28:57 19.38 0:03:59 0:00:12 

1:28:57 1:31:50 17.41 0:02:53 0:00:10 

1:31:50 1:35:44 18.26 0:03:54 0:00:13 

1:35:44 1:38:22 18.32 0:02:38 0:00:09 

1:38:22 1:41:16 19.16 0:02:54 0:00:09 

1:42:16 1:45:25 18.49 0:03:09 0:00:10 

333.62 

1:45:25 1:48:49 20.98 0:03:24 0:00:10 

1:48:49 1:52:57 19.2 0:04:08 0:00:13 

1:52:57 1:57:20 19.02 0:04:23 0:00:14 

1:57:20 1:59:48 21.26 0:02:28 0:00:07 

1:59:48 2:03:39 23.549 0:03:51 0:00:10 

2:03:39 2:07:14 17.97 0:03:35 0:00:12 

2:10:20 2:12:35 19.57 0:02:15 0:00:07 

2:12:35 2:16:36 18.69 0:04:01 0:00:13 

2:18:07 2:22:50 18.17 0:04:43 0:00:16 

2:22:50 2:25:33 20.67 0:02:43 0:00:08 

2:25:33 2:27:31 18.01 0:01:58 0:00:07 

2:27:31 2:31:44 21.78 0:04:13 0:00:12 

2:31:44 2:35:17 17.23 0:03:33 0:00:12 

2:35:17 2:39:22 20.15 0:04:05 0:00:12 

2:39:22 2:41:56 18.05 0:02:34 0:00:09 

2:41:56 2:46:10 20.83 0:04:14 0:00:12 

2:46:10 2:49:48 16.73 0:03:38 0:00:13 
 

2:49:48 2:53:24 18.88 0:03:36 0:00:11 



157 

 

1-6 1 

 6 

: :   

( ) 

: :   

/      

2:53:24 2:57:13 17.24 0:03:49 0:00:13 74.86 

(15 ) 2:57:13 3:01:06 22.01 0:03:53 0:00:11 

 0:03:17 0:00:10 349.70 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



158 

 

1-7 1 

 7 

: :   

( ) 

: :   

/      

11:51:30 11:54:37 17.61 0:03:07 0:00:11 

317.99 

12:05:02 12:10:18 17.61 0:05:16 0:00:18 

12:10:18 12:13:16 17.84 0:02:58 0:00:10 

12:27:24 12:31:38 17.84 0:04:14 0:00:14 

12:31:38 12:34:13 17.88 0:02:35 0:00:09 

12:48:03 12:52:28 17.88 0:04:25 0:00:15 

12:58:50 13:02:56 17.61 0:04:06 0:00:14 

13:33:07 13:36:10 17.19 0:03:03 0:00:11 

13:43:39 13:46:39 17.19 0:03:00 0:00:10 

13:57:20 13:59:32 17.72 0:02:12 0:00:07 

13:59:32 14:03:23 17.88 0:03:51 0:00:13 

14:15:40 14:17:20 17.88 0:01:40 0:00:06 

14:17:20 14:21:00 17.19 0:03:40 0:00:13 

14:22:30 14:25:12 18.04 0:02:42 0:00:09 

14:29:26 14:32:28 17.72 0:03:02 0:00:10 

14:34:16 14:38:00 17.88 0:03:44 0:00:13 

14:38:00 14:41:38 17.19 0:03:38 0:00:13 

14:48:55 14:51:35 17.84 0:02:40 0:00:09 

14:51:35 14:54:50 17.19 0:03:15 0:00:11 

 

15:11:07 15:13:07 17.88 0:02:00 0:00:07 

15:13:07 15:16:03 17.84 0:02:56 0:00:10 

15:17:36 15:22:14 17.19 0:04:38 0:00:16 

15:22:14 15:26:00 17.84 0:03:46 0:00:13 

15:27:33 15:29:24 17.72 0:01:51 0:00:06 

15:29:24 15:33:06 17.19 0:03:42 0:00:13 



159 

 

1-7 1 

 7 

: :   

( ) 

: :   

/      

15:35:13 15:38:20 17.84 0:03:07 0:00:10 

245.47 

(45 ) 

15:45:39 15:47:56 17.72 0:02:17 0:00:08 

15:47:56 15:51:09 17.88 0:03:13 0:00:11 

16:03:59 16:07:53 17.19 0:03:54 0:00:14 

16:10:13 16:14:04 17.61 0:03:51 0:00:13 

16:15:04 16:18:03 17.19 0:02:59 0:00:10 

16:41:52 16:44:28 17.19 0:02:36 0:00:09 

 0:03:15 0:00:11 321.98 

 

 

 

 

 

 

 

 

 

 

 



160 

 

1-8 1 

 8 

: :   

( ) 

: :   

/      

11:35:38 11:38:49 17.88 0:03:11 0:00:11 

297.36 

11:38:49 11:41:02 19.26 0:02:13 0:00:07 

11:41:02 11:45:58 19.26 0:04:56 0:00:15 

11:45:58 11:50:00 18.03 0:04:02 0:00:13 

11:50:00 11:53:14 18.73 0:03:14 0:00:10 

11:53:14 11:58:00 17.88 0:04:46 0:00:16 

11:58:43 12:02:16 19.26 0:03:33 0:00:11 

12:04:37 12:08:30 19.26 0:03:53 0:00:12 

12:08:30 12:12:40 18.03 0:04:10 0:00:14 

12:13:40 12:17:12 18.73 0:03:32 0:00:11 

12:17:12 12:20:38 17.88 0:03:26 0:00:12 

12:20:38 12:24:13 19.26 0:03:35 0:00:11 

12:26:13 12:29:33 18.73 0:03:20 0:00:11 

12:34:33 12:38:41 19.26 0:04:08 0:00:13 

12:46:41 12:49:54 18.03 0:03:13 0:00:11 

12:49:54 12:53:24 17.88 0:03:30 0:00:12 

12:53:24 12:57:00 19.26 0:03:36 0:00:11 

 

12:58:00 13:01:52 18.73 0:03:52 0:00:12 

13:01:52 13:05:27 19.26 0:03:35 0:00:11 

13:06:27 13:10:12 18.03 0:03:45 0:00:12 

13:10:12 13:14:10 17.88 0:03:58 0:00:13 

13:14:10 13:16:26 19.26 0:02:16 0:00:07 

13:16:26 13:18:51 18.73 0:02:25 0:00:08 

13:18:51 13:22:52 19.26 0:04:01 0:00:13 

13:24:22 13:27:54 18.03 0:03:32 0:00:12 



161 

 

1-8 1 

 8 

: :   

( ) 

: :   

/      

13:27:54 13:30:44 19.26 0:02:50 0:00:09 

336.73 

13:32:44 13:36:44 17.88 0:04:00 0:00:13 

13:36:44 13:39:47 18.73 0:03:03 0:00:10 

13:41:50 13:44:31 19.26 0:02:41 0:00:08 

13:44:31 13:48:21 18.03 0:03:50 0:00:13 

13:48:21 13:51:08 19.26 0:02:47 0:00:09 

13:51:08 13:54:57 18.73 0:03:49 0:00:12 

13:54:57 13:58:24 17.88 0:03:27 0:00:12 

13:58:24 14:01:50 19.26 0:03:26 0:00:11 

14:03:50 14:06:00 18.03 0:02:10 0:00:07 

297.51 

14:06:00 14:10:38 19.26 0:04:38 0:00:14 

14:10:38 14:13:47 17.88 0:03:09 0:00:11 

14:13:47 14:18:18 18.73 0:04:31 0:00:14 

14:18:18 14:21:51 19.26 0:03:33 0:00:11 

14:21:51 14:25:50 18.03 0:03:59 0:00:13 

14:29:26 14:34:00 19.26 0:04:34 0:00:14 

14:36:08 14:38:35 17.88 0:02:27 0:00:08 

14:38:35 14:42:30 18.73 0:03:55 0:00:13 

14:42:30 14:44:20 19.26 0:01:50 0:00:06 

14:44:20 14:49:20 18.03 0:05:00 0:00:17 

14:49:20 14:52:51 19.26 0:03:31 0:00:11 

14:52:51 14:57:30 17.88 0:04:39 0:00:16 

14:57:55 15:01:19 18.73 0:03:24 0:00:11 

15:01:25 15:06:00 19.26 0:04:35 0:00:14 

15:06:32 15:10:36 18.03 0:04:04 0:00:14 



162 

 

1-8 1 

 8 

: :   

( ) 

: :   

/      

15:11:34 15:14:16 19.26 0:02:42 0:00:08 

360.25 

15:14:46 15:18:54 19.26 0:04:08 0:00:13 

15:19:16 15:22:50 17.88 0:03:34 0:00:12 

15:37:29 15:42:07 18.73 0:04:38 0:00:15 

15:42:37 15:44:53 19.26 0:02:16 0:00:07 

15:49:30 15:52:16 18.03 0:02:46 0:00:09 

15:52:46 15:56:00 18.73 0:03:14 0:00:10 

16:01:32 16:04:49 19.26 0:03:17 0:00:10 

16:04:49 16:08:22 18.73 0:03:33 0:00:11 

16:09:22 16:12:13 19.42 0:02:51 0:00:09 

16:22:40 16:25:18 19.26 0:02:38 0:00:08 

16:25:18 16:28:53 19.42 0:03:35 0:00:11 

16:37:28 16:40:03 18.73 0:02:35 0:00:08 

16:40:03 16:43:11 19.42 0:03:08 0:00:10 

16:53:19 16:57:14 19.42 0:03:55 0:00:12 

17:02:24 17:04:04 18.73 0:01:40 0:00:05 

17:04:04 17:07:04 19.42 0:03:00 0:00:09 

17:09:04 17:12:27 19.26 0:03:23 0:00:11 

17:13:27 17:17:47 18.03 0:04:20 0:00:14 

17:23:47 17:27:12 18.73 0:03:25 0:00:11 

 

17:27:12 17:28:31 18.03 0:01:19 0:00:04 

17:28:31 17:31:43 19.42 0:03:12 0:00:10 

17:41:06 17:45:19 18.03 0:04:13 0:00:14 

17:45:19 17:48:18 19.42 0:02:59 0:00:09 

17:51:27 17:55:30 18.73 0:04:03 0:00:13 



163 

 

1-8 1 

 8 

: :   

( ) 

: :   

/      

18:01:34 18:04:20 19.26 0:02:46 0:00:09 

243.290 

(45 ) 

18:08:55 18:12:26 18.73 0:03:31 0:00:11 

18:16:42 18:20:02 19.42 0:03:20 0:00:10 

18:21:29 18:24:26 18.73 0:02:57 0:00:09 

18:26:28 18:30:05 18.03 0:03:37 0:00:12 

18:46:27 18:49:26 18.73 0:02:59 0:00:10 

18:55:32 18:59:20 18.03 0:03:48 0:00:13 

 0:03:27 0:00:11 323.19 

 

 

 

 

 

 

 

 

 

 

 



164 

 

1-9 1 

 9 

: :   

( ) 

: :   

/      

11:06:05 11:08:08 17.61 0:02:03 0:00:07 

281.21 

11:08:08 11:11:36 17.84 0:03:28 0:00:12 

11:16:02 11:20:02 18.04 0:04:00 0:00:13 

11:37:22 11:42:26 18.04 0:05:04 0:00:17 

11:48:13 11:53:24 17.61 0:05:11 0:00:18 

12:07:50 12:11:30 17.19 0:03:40 0:00:13 

12:20:36 12:24:05 17.61 0:03:29 0:00:12 

12:26:37 12:29:50 17.19 0:03:13 0:00:11 

12:31:00 12:33:48 17.84 0:02:48 0:00:09 

12:33:48 12:37:00 17.61 0:03:12 0:00:11 

12:38:59 12:46:22 17.19 0:07:23 0:00:26 

12:45:48 12:49:10 17.84 0:03:22 0:00:11 

12:55:05 12:58:01 17.19 0:02:56 0:00:10 

13:00:28 13:03:30 17.61 0:03:02 0:00:10 

13:14:50 13:18:24 17.19 0:03:34 0:00:12 

13:22:44 13:25:20 17.61 0:02:36 0:00:09 

13:29:03 13:32:26 17.84 0:03:23 0:00:11 

 

13:41:53 13:45:32 18.04 0:03:39 0:00:12 

13:55:43 13:58:59 17.19 0:03:16 0:00:11 

14:06:29 14:10:17 17.61 0:03:48 0:00:13 

14:16:55 14:19:05 18.04 0:02:10 0:00:07 

14:23:28 14:25:19 17.84 0:01:51 0:00:06 

14:28:05 14:31:13 18.04 0:03:08 0:00:10 

14:31:13 14:35:05 17.72 0:03:52 0:00:13 

14:37:00 14:40:27 17.19 0:03:27 0:00:12 



165 

 

1-9 1 

 9 

: :   

( ) 

: :   

/      

14:47:39 14:51:23 17.19 0:03:44 0:00:13 

336.21 

14:56:05 14:59:16 18.04 0:03:11 0:00:11 

15:14:32 15:18:17 17.19 0:03:45 0:00:13 

15:23:11 15:26:22 17.61 0:03:11 0:00:11 

15:26:22 15:30:14 17.84 0:03:52 0:00:13 

15:42:24 15:45:35 17.84 0:03:11 0:00:11 

15:48:59 15:51:36 18.04 0:02:37 0:00:09 

15:51:36 15:55:02 17.19 0:03:26 0:00:12 

15:55:02 15:58:17 17.72 0:03:15 0:00:11 

16:03:56 16:07:14 18.04 0:03:18 0:00:11 

16:07:14 16:09:21 17.19 0:02:07 0:00:07 

175.64 

(30 ) 

16:09:21 16:13:51 17.72 0:04:30 0:00:15 

16:23:00 16:26:18 17.19 0:03:18 0:00:12 

16:26:18 16:28:05 17.72 0:01:47 0:00:06 

16:34:09 16:37:27 17.84 0:03:18 0:00:11 

17:02:30 17:05:49 18.04 0:03:19 0:00:11 

17:07:49 17:10:34 17.19 0:02:45 0:00:10 

17:16:57 17:19:46 17.84 0:02:49 0:00:09 

17:21:46 17:25:51 17.72 0:04:05 0:00:14 

17:25:51 17:28:58 17.19 0:03:07 0:00:11 

 0:03:23 0:00:12 317.22 

 

 

 



166 

 

1-10 1 

10 

: :   

( ) 

: :   

/      

10:40:42 10:43:39 19.26 0:02:57 0:00:09 

381.41 

10:46:59 10:49:00 19.26 0:02:01 0:00:06 

10:50:30 10:53:35 18.03 0:03:05 0:00:10 

10:59:12 11:03:00 19.26 0:03:48 0:00:12 

11:04:30 11:06:03 18.73 0:01:33 0:00:05 

11:10:30 11:13:30 19.42 0:03:00 0:00:09 

11:33:06 11:34:56 19.26 0:01:50 0:00:06 

11:34:56 11:37:24 19.26 0:02:28 0:00:08 

11:37:24 11:41:00 19.42 0:03:36 0:00:11 

11:48:31 11:52:12 19.42 0:03:41 0:00:11 

11:53:00 11:55:25 19.26 0:02:25 0:00:08 

11:59:00 12:02:23 19.26 0:03:23 0:00:11 

12:13:04 12:16:20 19.26 0:03:16 0:00:10 

12:18:00 12:21:20 19.26 0:03:20 0:00:10 

12:25:15 12:27:44 19.42 0:02:29 0:00:08 

12:45:06 12:48:30 19.42 0:03:24 0:00:11 

12:51:08 12:53:06 18.03 0:01:58 0:00:07 

13:05:23 13:09:13 18.73 0:03:50 0:00:12 

13:09:27 13:13:15 19.42 0:03:48 0:00:12 

13:14:45 13:18:00 18.03 0:03:15 0:00:11 

13:19:30 13:23:20 19.26 0:03:50 0:00:12 

 

13:23:20 13:25:55 19.26 0:02:35 0:00:08 

13:33:22 13:36:17 18.03 0:02:55 0:00:10 

13:45:46 13:49:18 19.42 0:03:32 0:00:11 

13:52:48 13:55:37 18.03 0:02:49 0:00:09 



167 

 

1-10 1 

 10 

: :   

( ) 

: :   

/      

13:55:37 13:59:17 19.26 0:03:40 0:00:11 

303.36 

13:59:17 14:03:50 19.42 0:04:33 0:00:14 

14:03:50 14:07:20 18.73 0:03:30 0:00:11 

14:21:37 14:25:40 19.26 0:04:03 0:00:13 

14:25:40 14:28:30 18.73 0:02:50 0:00:09 

14:28:30 14:31:30 19.26 0:03:00 0:00:09 

14:39:40 14:47:10 19.26 0:07:30 0:00:23 

14:47:10 14:53:12 19.42 0:06:02 0:00:19 

14:53:12 14:56:00 18.03 0:02:48 0:00:09 

15:04:32 15:07:43 19.26 0:03:11 0:00:10 

15:07:43 15:11:08 18.73 0:03:25 0:00:11 

15:12:26 15:14:25 19.26 0:01:59 0:00:06 

189.40 

(30 ) 

15:23:20 15:26:29 19.42 0:03:09 0:00:10 

15:36:06 15:40:00 19.26 0:03:54 0:00:12 

15:42:02 15:45:42 19.26 0:03:40 0:00:11 

15:55:24 15:58:18 19.42 0:02:54 0:00:09 

16:04:44 16:08:20 18.03 0:03:36 0:00:12 

16:15:14 16:18:54 19.26 0:03:40 0:00:11 

16:22:44 16:24:57 18.03 0:02:13 0:00:07 

16:39:14 16:42:22 18.73 0:03:08 0:00:10 

16:49:52 16:52:50 18.73 0:02:58 0:00:10 

   0:03:16 0:00:10 349.67 

 

 



168 

 

1-11 1 

 11 

: :   

( ) 

: :   

/      

10:13:32 10:16:05 18.73 0:02:33 0:00:08 

340.74 

10:18:05 10:21:15 19.42 0:03:10 0:00:10 

10:37:17 10:40:15 19.26 0:02:58 0:00:09 

10:41:27 10:44:09 18.03 0:02:42 0:00:09 

10:50:03 10:52:10 18.73 0:02:07 0:00:07 

10:52:10 10:56:04 19.42 0:03:54 0:00:12 

11:04:20 11:07:13 19.26 0:02:53 0:00:09 

11:08:13 11:12:20 19.42 0:04:07 0:00:13 

11:20:50 11:24:10 19.26 0:03:20 0:00:10 

11:31:59 11:34:09 19.42 0:02:10 0:00:07 

11:36:09 11:40:33 18.03 0:04:24 0:00:15 

11:45:17 11:49:13 19.26 0:03:56 0:00:12 

11:52:13 11:55:35 18.73 0:03:22 0:00:11 

11:57:35 12:01:15 18.03 0:03:40 0:00:12 

12:29:36 12:33:13 18.17 0:03:37 0:00:12 

12:48:56 12:52:33 19.42 0:03:37 0:00:11 

12:58:52 13:02:30 18.73 0:03:38 0:00:12 

13:13:00 13:16:11 19.42 0:03:11 0:00:10 

13:28:34 13:31:22 19.26 0:02:48 0:00:09 

 

13:31:22 13:35:11 18.73 0:03:49 0:00:12 

13:41:16 13:44:37 19.42 0:03:21 0:00:10 

13:48:48 13:52:16 19.26 0:03:28 0:00:11 

14:19:08 14:22:19 18.03 0:03:11 0:00:11 

14:25:25 14:29:22 19.42 0:03:57 0:00:12 

14:43:26 14:45:31 19.42 0:02:05 0:00:06 



169 

 

1-11 1 

 11 

: :   

( ) 

: :   

/      

14:45:31 14:48:30 18.17 0:02:59 0:00:10 

340.16 

15:03:22 15:06:25 19.26 0:03:03 0:00:10 

15:22:13 15:24:39 18.17 0:02:26 0:00:08 

15:29:26 15:33:00 19.26 0:03:34 0:00:11 

15:45:01 15:49:21 19.42 0:04:20 0:00:13 

16:06:46 16:09:22 18.03 0:02:36 0:00:09 

16:09:22 16:12:22 18.73 0:03:00 0:00:10 

16:12:22 16:15:38 19.42 0:03:16 0:00:10 

16:18:17 16:22:00 19.26 0:03:43 0:00:12 

16:26:54 16:29:00 18.17 0:02:06 0:00:07 

16:34:40 16:37:37 18.73 0:02:57 0:00:09 

16:42:33 16:46:16 19.26 0:03:43 0:00:12 

92.76 

(15 ) 

16:46:50 16:49:38 18.17 0:02:48 0:00:09 

16:50:38 16:54:43 18.03 0:04:05 0:00:14 

17:12:00 17:15:36 19.26 0:03:36 0:00:11 

17:43:00 17:46:50 18.04 0:03:50 0:00:13 

 0:03:16 0:00:10 343.85 

 

 

 

 

 



170 

 

1-12 1 

 12 

: :   

( ) 

: :   

/      

10:43:55 10:46:51 18.03 0:02:56 0:00:10 

341.46 

10:59:29 11:02:03 18.73 0:02:34 0:00:08 

11:06:20 11:10:00 19.42 0:03:40 0:00:11 

11:14:14 11:17:53 18.73 0:03:39 0:00:12 

11:23:34 11:26:25 19.42 0:02:51 0:00:09 

11:33:30 11:37:06 19.26 0:03:36 0:00:11 

11:40:53 11:44:03 18.03 0:03:10 0:00:11 

11:52:07 11:56:37 19.42 0:04:30 0:00:14 

12:01:37 12:05:28 18.03 0:03:51 0:00:13 

12:15:30 12:19:26 18.73 0:03:56 0:00:13 

12:44:26 12:48:10 19.42 0:03:44 0:00:12 

12:48:10 12:51:35 19.42 0:03:25 0:00:11 

13:10:53 13:14:17 18.73 0:03:24 0:00:11 

13:43:04 13:46:30 19.42 0:03:26 0:00:11 

13:48:30 13:51:34 18.73 0:03:04 0:00:10 

13:58:23 14:01:39 19.26 0:03:16 0:00:10 

14:18:47 14:21:00 19.26 0:02:13 0:00:07 

14:21:00 14:24:20 19.42 0:03:20 0:00:10 

14:25:50 14:28:01 18.03 0:02:11 0:00:07 

 

14:28:01 14:30:57 19.26 0:02:56 0:00:09 

14:36:43 14:39:42 19.26 0:02:59 0:00:09 

14:42:42 14:46:15 19.26 0:03:33 0:00:11 

14:55:22 14:59:42 18.03 0:04:20 0:00:14 

14:59:42 15:03:43 19.42 0:04:01 0:00:12 

15:03:43 15:07:23 19.26 0:03:40 0:00:11 



171 

 

1-12 1 

 12 

: :   

( ) 

: :   

/      

15:08:23 15:11:10 19.26 0:02:47 0:00:09 171.20 

 (30 ) 15:11:10 15:14:29 19.42 0:03:19 0:00:10 

 3.21 0.11 341.773 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



172 

 

1-13 3 

 1 

: :   

( ) 

: :   

/      

11:05:34 11:09:02 17.02 0:03:28 0:00:12 

325.78 

11:14:02 11:16:35 14.83 0:02:33 0:00:10 

11:16:35 11:20:00 20.15 0:03:25 0:00:10 

11:22:09 11:25:39 17.43 0:03:30 0:00:12 

11:28:49 11:32:01 17.04 0:03:12 0:00:11 

11:32:01 11:35:30 16.53 0:03:29 0:00:13 

11:37:20 11:40:50 17.84 0:03:30 0:00:12 

11:41:58 11:44:40 18.17 0:02:42 0:00:09 

11:46:40 11:49:53 15.95 0:03:13 0:00:12 

11:49:53 11:53:00 20.66 0:03:07 0:00:09 

11:55:00 11:57:55 17.33 0:02:55 0:00:10 

11:59:55 12:03:29 17.15 0:03:34 0:00:12 

12:13:29 12:16:31 20.64 0:03:02 0:00:09 

12:16:31 12:20:24 17.46 0:03:53 0:00:13 

12:21:24 12:24:57 20.46 0:03:33 0:00:10 

12:25:27 12:28:50 20.02 0:03:23 0:00:10 

12:29:50 12:32:57 18.12 0:03:07 0:00:10 

12:37:57 12:40:56 18.98 0:02:59 0:00:09 

12:41:56 12:44:31 17.42 0:02:35 0:00:09 

 

12:44:31 12:48:22 19.86 0:03:51 0:00:12 

12:49:22 12:52:57 19.23 0:03:35 0:00:11 

12:53:57 12:57:54 18.65 0:03:57 0:00:13 

12:57:54 13:01:24 19.41 0:03:30 0:00:11 

13:02:24 13:05:45 19.15 0:03:21 0:00:10 

13:05:45 13:08:46 20.31 0:03:01 0:00:09 



173 

 

1-13 3 

 1 

: :   

( ) 

: :   

/      

13:10:46 13:13:52 18.73 0:03:06 0:00:10 

371.15 

13:14:52 13:18:09 18 0:03:17 0:00:11 

13:20:09 13:23:15 20.79 0:03:06 0:00:09 

13:26:15 13:29:40 19.02 0:03:25 0:00:11 

13:29:40 13:32:50 18.66 0:03:10 0:00:10 

13:36:55 13:40:03 19.31 0:03:08 0:00:10 

13:41:33 13:43:56 18.92 0:02:23 0:00:08 

13:43:56 13:47:10 19.37 0:03:14 0:00:10 

13:50:16 13:53:42 24.25 0:03:26 0:00:08 

13:55:42 13:59:17 18.08 0:03:35 0:00:12 

14:00:17 14:03:38 21.17 0:03:21 0:00:09 

14:03:38 14:07:00 20.82 0:03:22 0:00:10 

14:10:01 14:13:35 18.55 0:03:34 0:00:12 

 

14:13:35 14:17:12 19.82 0:03:37 0:00:11 

14:19:12 14:22:35 21.03 0:03:23 0:00:10 

14:27:55 14:32:51 19 0:04:56 0:00:16 

14:32:51 14:35:54 18.48 0:03:03 0:00:10 

14:35:54 14:39:20 20.06 0:03:26 0:00:10 

14:41:20 14:44:31 18.59 0:03:11 0:00:10 

14:45:31 14:49:09 18.93 0:03:38 0:00:12 

14:54:09 14:56:04 20.76 0:01:55 0:00:06 

14:56:04 14:59:50 19.61 0:03:46 0:00:12 

15:00:50 15:04:17 18.75 0:03:27 0:00:11 

15:05:17 15:08:08 19.58 0:02:51 0:00:09 

15:08:08 15:11:40 19.69 0:03:32 0:00:11 



174 

 

1-13 3 

 1 

: :   

( ) 

: :   

/      

15:25:40 15:28:41 19.2 0:03:01 0:00:09 

347.43 15:28:41 15:32:23 19.16 0:03:42 0:00:12 

15:33:23 15:37:57 18.12 0:04:34 0:00:15 

15:38:57 15:40:36 19.38 0:01:39 0:00:05 

15:40:36 15:44:28 18.72 0:03:52 0:00:12 

335.72 

15:44:28 15:47:50 20.08 0:03:22 0:00:10 

15:55:08 15:58:34 21.22 0:03:26 0:00:10 

16:03:40 16:07:43 20.36 0:04:03 0:00:12 

16:13:43 16:17:15 19.45 0:03:32 0:00:11 

16:34:52 16:38:12 16.66 0:03:20 0:00:12 

16:42:58 16:46:03 20.71 0:03:05 0:00:09 

17:02:46 17:06:22 21.5 0:03:36 0:00:10 

17:11:38 17:14:35 18.17 0:02:57 0:00:10 

17:27:07 17:30:39 18.91 0:03:32 0:00:11 

17:30:39 17:34:21 19.3 0:03:42 0:00:12 

17:35:21 17:38:32 19.71 0:03:11 0:00:10 

17:40:32 17:43:20 19.47 0:02:48 0:00:09 

17:47:20 17:51:01 18.88 0:03:41 0:00:12 

17:54:01 17:57:47 18.42 0:03:46 0:00:12 

18:07:14 18:11:15 19.21 0:04:01 0:00:13 

18:16:15 18:19:18 21.44 0:03:03 0:00:09 

18:22:18 18:25:04 22.23 0:02:46 0:00:07 

18:31:52 18:35:01 19.35 0:03:09 0:00:10 

 18:37:01 18:40:48 20.65 0:03:47 0:00:11 

18:48:09 18:51:31 19.68 0:03:22 0:00:10 



175 

 

1-13 3 

 1 

: :   

( ) 

: :   

/      

18:51:31 18:55:05 20.23 0:03:34 0:00:11 

177.24 

(30 ) 

18:57:05 19:00:40 21.86 0:03:35 0:00:10 

19:35:23 19:38:27 18.03 0:03:04 0:00:10 

19:51:29 19:54:33 21.01 0:03:04 0:00:09 

19:57:33 20:00:53 18.99 0:03:20 0:00:11 

20:11:25 20:14:43 17.44 0:03:18 0:00:11 

 0:03:20 0:00:10 346.07 

 

 

 

 

 

 

 

 

 

 

 



176 

 

1-14 3 

 2 

: :   

( ) 

: :   

/      

20:40:46 20:44:00 18.35 0:03:14 0:00:11 

336.65 

20:57:06 21:01:08 19.61 0:04:02 0:00:12 

21:01:08 21:04:28 21.31 0:03:20 0:00:09 

21:06:42 21:10:23 20.13 0:03:41 0:00:11 

21:18:20 21:21:06 17.89 0:02:46 0:00:09 

21:23:06 21:26:14 17.72 0:03:08 0:00:11 

21:34:38 21:37:30 17.47 0:02:52 0:00:10 

21:37:30 21:41:06 17.84 0:03:36 0:00:12 

21:41:06 21:43:05 16.02 0:01:59 0:00:07 

21:43:05 21:46:10 20.49 0:03:05 0:00:09 

21:48:10 21:52:02 19.21 0:03:52 0:00:12 

21:54:02 21:57:01 18.62 0:02:59 0:00:10 

22:01:01 22:04:39 18.17 0:03:38 0:00:12 

22:04:39 22:08:18 19.74 0:03:39 0:00:11 

22:10:18 22:12:16 17.6 0:01:58 0:00:07 

22:12:16 22:15:30 17.16 0:03:14 0:00:11 

22:18:30 22:21:40 17.72 0:03:10 0:00:11 

22:21:40 22:25:32 21.6 0:03:52 0:00:11 

22:25:32 22:29:07 18.1 0:03:35 0:00:12 

 

22:33:07 22:35:36 17.28 0:02:29 0:00:09 

22:38:06 22:42:35 17.38 0:04:29 0:00:15 

22:42:35 22:45:47 19.05 0:03:12 0:00:10 

22:48:47 22:53:20 16.87 0:04:33 0:00:16 

22:53:20 22:56:53 20.21 0:03:33 0:00:11 

22:58:53 23:02:02 19.49 0:03:09 0:00:10 



177 

 

1-14 3 

 2 

: :   

( ) 

: :   

/      

23:08:02 23:11:24 17.64 0:03:22 0:00:11 166.18 

(30 ) 23:08:02 23:11:24 17.64 0:03:22 0:00:11 

23:11:24 23:14:30 20.16 0:03:06 0:00:09 

 0:03:19 0:00:11 335.22 

 

 

 

 

 

 

 

 

 

 

 

 

 



178 

 

1-15 3 

 3 

: :   

( ) 

: :   

/      

11:12:19 11:16:24 17.95 0:04:05 0:00:14 

276.93 

11:16:35 11:20:00 16.25 0:03:25 0:00:13 

11:20:04 11:24:20 16.20 0:04:16 0:00:16 

11:25:35 11:27:49 16.60 0:02:14 0:00:08 

11:28:00 11:32:54 16.55 0:04:54 0:00:18 

11:34:00 11:36:32 16.27 0:02:32 0:00:09 

11:45:04 11:49:15 20.21 0:04:11 0:00:12 

11:51:19 11:55:02 20.01 0:03:43 0:00:11 

11:55:16 12:01:35 21.03 0:06:19 0:00:18 

12:08:44 12:13:18 21.74 0:04:34 0:00:13 

12:18:27 12:22:50 18.37 0:04:23 0:00:14 

12:34:26 12:38:37 17.43 0:04:11 0:00:14 

12:39:48 12:44:53 19.03 0:05:05 0:00:16 

12:45:12 12:48:47 21.11 0:03:35 0:00:10 

13:13:42 13:17:24 18.18 0:03:42 0:00:12 

13:22:24 13:26:22 17.72 0:03:58 0:00:13 

 

13:34:41 13:38:46 18.19 0:04:05 0:00:13 

13:52:42 13:55:54 19.61 0:03:12 0:00:10 

13:57:54 14:00:50 19.69 0:02:56 0:00:09 

14:07:38 14:10:29 18.97 0:02:51 0:00:09 

14:36:31 14:40:04 18.48 0:03:33 0:00:12 

14:41:04 14:44:04 20.06 0:03:00 0:00:09 

14:44:04 14:47:50 19.18 0:03:46 0:00:12 

14:51:00 14:55:49 19.85 0:04:49 0:00:15 

15:01:43 15:04:59 17.44 0:03:16 0:00:11 



179 

 

1-15 3 

 3 

: :   

( ) 

: :   

/      

15:23:23 15:26:56 20.34 0:03:33 0:00:10 

303.06 

15:30:04 15:33:50 17.47 0:03:46 0:00:13 

15:34:59 15:38:00 19.92 0:03:01 0:00:09 

15:47:15 15:51:37 18.81 0:04:22 0:00:14 

15:59:25 16:03:35 18.06 0:04:10 0:00:14 

16:03:35 16:07:20 19.27 0:03:45 0:00:12 

16:07:20 16:11:45 18.58 0:04:25 0:00:14 

180.55 

(30 ) 

16:20:19 16:23:24 20.84 0:03:05 0:00:09 

16:35:52 16:38:47 21.07 0:02:55 0:00:08 

16:38:05 16:41:17 20.57 0:03:12 0:00:09 

16:46:35 16:50:26 20.22 0:03:51 0:00:11 

16:54:58 16:58:10 22.08 0:03:12 0:00:09 

16:58:30 17:02:22 18.91 0:03:52 0:00:12 

17:02:37 17:05:42 19.26 0:03:05 0:00:10 

17:32:14 17:36:18 19.02 0:04:04 0:00:13 

 0:03:46 0:00:12 304.22 

 

 

 

 

 

 



180 

 

1-16 3 

 4 

: :   

( ) 

: :   

/      

11:36:44 11:40:21 19.04 0:03:37 0:00:11 

324.78 

11:41:31 11:44:55 17.75 0:03:24 0:00:11 

12:01:39 12:04:44 20.11 0:03:05 0:00:09 

12:05:50 12:08:30 20.18 0:02:40 0:00:08 

12:13:33 12:17:16 20.01 0:03:43 0:00:11 

12:24:00 12:28:16 19.86 0:04:16 0:00:13 

12:28:25 12:31:12 21.46 0:02:47 0:00:08 

12:45:02 12:49:32 17.07 0:04:30 0:00:16 

12:49:58 12:53:20 18.52 0:03:22 0:00:11 

12:55:20 12:59:19 20.04 0:03:59 0:00:12 

13:01:19 13:04:44 18.48 0:03:25 0:00:11 

13:04:44 13:08:12 17.06 0:03:28 0:00:12 

13:09:12 13:12:42 18.49 0:03:30 0:00:11 

13:26:22 13:29:41 19.7 0:03:19 0:00:10 

13:34:46 13:38:47 20.94 0:04:01 0:00:12 

13:38:47 13:41:42 17.67 0:02:55 0:00:10 

13:42:42 13:45:42 18.4 0:03:00 0:00:10 

13:59:50 14:02:38 16.68 0:02:48 0:00:10 

 

14:10:29 14:12:52 21.02 0:02:23 0:00:07 

14:12:52 14:16:02 18.96 0:03:10 0:00:10 

14:18:02 14:21:38 21.61 0:03:36 0:00:10 

14:23:38 14:26:43 17.88 0:03:05 0:00:10 

14:29:34 14:31:31 18.88 0:01:57 0:00:06 

14:56:00 14:59:33 16.78 0:03:33 0:00:13 

15:05:11 15:08:05 22.3 0:02:54 0:00:08 



181 

 

1-16 3 

 4 

: :   

( ) 

: :   

/      

15:10:27 15:14:06 20.12 0:03:39 0:00:11 

354.35 

15:26:10 15:28:40 19.49 0:02:30 0:00:08 

15:42:14 15:46:15 19.05 0:04:01 0:00:13 

15:51:37 15:55:24 20.94 0:03:47 0:00:11 

15:56:24 15:59:25 23.4 0:03:01 0:00:08 

16:11:45 16:15:20 21.27 0:03:35 0:00:10 

16:23:24 16:27:30 19.89 0:04:06 0:00:12 

16:29:55 16:33:30 18.25 0:03:35 0:00:12 

16:41:41 16:45:22 18.15 0:03:41 0:00:12 

16:50:39 16:54:37 19.68 0:03:58 0:00:12 

17:11:55 17:15:08 19.87 0:03:13 0:00:10 

 

17:22:50 17:26:20 19.81 0:03:30 0:00:11 

17:27:40 17:30:50 20.96 0:03:10 0:00:09 

18:18:30 18:21:48 20.61 0:03:18 0:00:10 

18:25:27 18:28:59 18.61 0:03:32 0:00:11 

18:35:43 18:38:48 21.42 0:03:05 0:00:09 

18:38:48 18:41:19 18.95 0:02:31 0:00:08 

18:55:42 18:59:27 18.72 0:03:45 0:00:12 

18:59:27 19:03:59 19.57 0:04:32 0:00:14 

19:06:59 19:09:40 18.99 0:02:41 0:00:08 

19:54:24 19:57:33 20.12 0:03:09 0:00:09 

19:59:33 20:02:26 20.41 0:02:53 0:00:08 

20:09:56 20:12:41 19.71 0:02:45 0:00:08 

20:14:41 20:17:54 19.72 0:03:13 0:00:10 

20:18:54 20:21:01 19.95 0:02:07 0:00:06 



182 

 

1-16 3 

 4 

: :   

( ) 

: :   

/      

20:39:30 20:42:25 17.49 0:02:55 0:00:10 

391.38 

20:52:30 20:55:08 20.83 0:02:38 0:00:08 

20:47:50 20:50:30 19.44 0:02:40 0:00:08 

20:55:08 20:58:48 19.27 0:03:40 0:00:11 

21:01:48 21:05:04 16.93 0:03:16 0:00:12 

 0:03:17 0:00:10 356.84 

 

 

 

 

 

 

 

 

 

 

 

 



183 

 

1-17 3 

 7 

: :   

( ) 

: :   

/      

10:39:39 10:42:04 17.61 0:02:25 0:00:08 

319.69 

10:42:04 10:45:00 17.88 0:02:56 0:00:10 

10:46:21 10:48:16 17.84 0:01:55 0:00:06 

10:48:16 10:52:19 17.61 0:04:03 0:00:14 

10:52:19 10:57:09 17.88 0:04:50 0:00:16 

10:57:45 11:00:40 17.72 0:02:55 0:00:10 

11:00:40 11:04:13 17.84 0:03:33 0:00:12 

11:04:13 11:08:48 17.61 0:04:35 0:00:16 

11:08:48 11:12:39 17.88 0:03:51 0:00:13 

11:12:39 11:16:00 17.72 0:03:21 0:00:11 

11:16:00 11:19:30 17.84 0:03:30 0:00:12 

11:19:30 11:23:33 17.61 0:04:03 0:00:14 

11:23:33 11:27:33 17.88 0:04:00 0:00:13 

11:27:33 11:30:00 17.72 0:02:27 0:00:08 

11:30:00 11:33:17 17.84 0:03:17 0:00:11 

11:33:17 11:36:48 17.61 0:03:31 0:00:12 

11:36:48 11:39:25 17.88 0:02:37 0:00:09 

11:44:55 11:48:58 17.72 0:04:03 0:00:14 

11:57:21 12:01:13 17.88 0:03:52 0:00:13 

 

12:01:13 12:05:35 17.72 0:04:22 0:00:15 

12:14:22 12:19:04 17.88 0:04:42 0:00:16 

12:19:04 12:23:18 17.72 0:04:14 0:00:14 

12:23:18 12:30:17 17.61 0:06:59 0:00:24 

12:30:17 12:34:59 17.19 0:04:42 0:00:16 

12:38:03 12:41:35 17.72 0:03:32 0:00:12 



184 

 

1-17 3 

 7 

: :   

( ) 

: :   

/      

12:41:35 12:44:43 17.61 0:03:08 0:00:11 

246.34 

12:44:43 12:49:11 17.84 0:04:28 0:00:15 

12:50:11 12:54:41 17.19 0:04:30 0:00:16 

13:05:09 13:08:17 17.19 0:03:08 0:00:11 

13:13:33 13:16:47 17.88 0:03:14 0:00:11 

13:18:47 13:23:20 17.72 0:04:33 0:00:15 

13:23:20 13:26:28 17.19 0:03:08 0:00:11 

13:26:28 13:31:18 17.88 0:04:50 0:00:16 

265.86 

13:31:18 13:36:07 17.72 0:04:49 0:00:16 

13:36:07 13:40:54 17.88 0:04:47 0:00:16 

13:44:32 13:46:20 17.72 0:01:48 0:00:06 

13:46:20 13:50:52 17.88 0:04:32 0:00:15 

13:54:52 13:59:07 17.19 0:04:15 0:00:15 

14:06:58 14:10:58 17.84 0:04:00 0:00:13 

14:10:58 14:14:50 17.72 0:03:52 0:00:13 

14:24:00 14:27:48 17.84 0:03:48 0:00:13 

14:38:52 14:42:57 17.84 0:04:05 0:00:14 

14:43:57 14:47:50 17.72 0:03:53 0:00:13 

14:47:50 14:51:33 17.88 0:03:43 0:00:12 

14:51:30 14:53:59 17.72 0:02:29 0:00:08 

15:06:10 15:09:06 17.84 0:02:56 0:00:10 

15:09:06 15:13:24 17.19 0:04:18 0:00:15 

15:13:24 15:16:03 17.72 0:02:39 0:00:09 

 15:20:54 15:25:00 17.88 0:04:06 0:00:14 

15:33:29 15:37:10 17.88 0:03:41 0:00:12 



185 

 

1-17 3 

 7 

: :   

( ) 

: :   

/      

16:10:14 16:13:57 17.84 0:03:43 0:00:13 

177.25 

(30 ) 

16:19:11 16:22:30 17.84 0:03:19 0:00:11 

16:22:30 16:25:11 17.61 0:02:41 0:00:09 

16:27:11 16:31:20 17.19 0:04:09 0:00:14 

16:31:20 16:34:11 17.84 0:02:51 0:00:10 

16:43:50 16:46:28 17.61 0:02:38 0:00:09 

16:54:28 16:57:45 17.84 0:03:17 0:00:11 

 0:03:43 0:00:13 288.33 

 

 

 

 

 

 

 

 

 

 

 



186 

 

1-18 3 

 8 

: :   

( ) 

: :   

/      

15:06:20 15:09:55 19.26 0:03:35 0:00:11 

298.66 

15:09:55 15:14:55 17.88 0:05:00 0:00:17 

15:14:55 15:18:51 18.73 0:03:56 0:00:13 

15:18:54 15:22:30 18.03 0:03:36 0:00:12 

15:25:56 15:28:11 19.26 0:02:15 0:00:07 

15:28:11 15:32:45 19.26 0:04:34 0:00:14 

15:35:23 15:38:48 18.03 0:03:25 0:00:11 

15:38:48 15:41:51 19.42 0:03:03 0:00:09 

15:46:13 15:49:31 19.26 0:03:18 0:00:10 

15:57:11 16:01:04 19.42 0:03:53 0:00:12 

16:13:17 16:17:12 18.03 0:03:55 0:00:13 

16:30:14 16:33:13 18.03 0:02:59 0:00:10 

16:42:10 16:45:32 19.26 0:03:22 0:00:10 

16:45:32 16:48:52 18.03 0:03:20 0:00:11 

16:52:07 16:55:52 18.73 0:03:45 0:00:12 

16:58:56 17:02:56 18.03 0:04:00 0:00:13 

17:16:20 17:19:40 19.42 0:03:20 0:00:10 

 

17:36:55 17:39:57 18.73 0:03:02 0:00:10 

17:42:01 17:46:39 19.26 0:04:38 0:00:14 

18:00:48 18:04:34 18.03 0:03:46 0:00:13 

18:04:34 18:08:20 19.42 0:03:46 0:00:12 

18:13:46 18:17:33 18.03 0:03:47 0:00:13 

18:17:33 18:21:13 19.26 0:03:40 0:00:11 

18:28:05 18:31:35 19.42 0:03:30 0:00:11 

18:31:35 18:35:08 19.26 0:03:33 0:00:11 



187 

 

1-18 3 

 8 

: :   

( ) 

: :   

/      

18:35:08 18:38:08 18.73 0:03:00 0:00:10  

18:38:08 18:42:05 18.03 0:03:57 0:00:13 246.27 

(45 ) 18:42:05 18:45:25 19.42 0:03:20 0:00:10 

18:45:25 18:48:50 19.26 0:03:25 0:00:11 

 0:03:37 0:00:12 330.26 

 

 

 

 

 

 

 

 

 

 

 

 

 



188 

 

1-19 3 

 9 

: :   

( ) 

: :   

/      

10:58:23 11:01:06 18.04 0:02:43 0:00:09 

317.52 

11:05:49 11:08:39 17.19 0:02:50 0:00:10 

11:22:54 11:25:58 17.61 0:03:04 0:00:10 

11:25:58 11:29:52 18.04 0:03:54 0:00:13 

11:36:17 11:40:49 17.61 0:04:32 0:00:15 

11:43:37 11:46:43 17.19 0:03:06 0:00:11 

11:50:16 11:53:45 17.84 0:03:29 0:00:12 

11:53:45 11:57:03 18.04 0:03:18 0:00:11 

11:57:03 12:00:41 17.19 0:03:38 0:00:13 

12:03:31 12:06:33 17.61 0:03:02 0:00:10 

12:06:33 12:11:05 18.04 0:04:32 0:00:15 

12:11:35 12:14:16 17.84 0:02:41 0:00:09 

13:04:36 13:06:02 17.84 0:01:26 0:00:05 

13:06:02 13:09:54 17.19 0:03:52 0:00:13 

13:13:24 13:18:10 17.61 0:04:46 0:00:16 

13:18:10 13:21:51 17.84 0:03:41 0:00:12 

13:26:45 13:29:03 17.19 0:02:18 0:00:08 

13:33:04 13:37:05 17.61 0:04:01 0:00:14 

13:39:05 13:43:50 17.19 0:04:45 0:00:17 

 

13:43:50 13:47:02 17.84 0:03:12 0:00:11 

13:47:02 13:50:49 17.61 0:03:47 0:00:13 

13:59:50 14:02:21 18.04 0:02:31 0:00:08 

14:05:25 14:09:50 17.84 0:04:25 0:00:15 

14:17:21 14:20:42 17.19 0:03:21 0:00:12 

14:24:19 14:27:55 17.61 0:03:36 0:00:12 



189 

 

1-19 3 

 9 

: :   

( ) 

: :   

/      

14:34:17 14:38:10 17.84 0:03:53 0:00:13 

301.30 

14:38:01 14:40:50 17.61 0:02:49 0:00:10 

14:40:50 14:42:44 18.04 0:01:54 0:00:06 

14:42:44 14:46:31 17.72 0:03:47 0:00:13 

14:46:31 14:49:18 17.84 0:02:47 0:00:09 

14:52:27 14:56:23 17.61 0:03:56 0:00:13 

15:05:35 15:07:52 17.72 0:02:17 0:00:08 

15:07:52 15:10:31 17.84 0:02:39 0:00:09 

15:13:47 15:17:23 18.04 0:03:36 0:00:12 

15:20:30 15:24:47 17.72 0:04:17 0:00:15 

15:28:58 15:33:30 18.04 0:04:32 0:00:15 

 

15:34:12 15:36:21 17.19 0:02:09 0:00:08 

15:39:20 15:42:17 17.72 0:02:57 0:00:10 

15:57:43 16:01:55 17.61 0:04:12 0:00:14 

16:10:29 16:14:10 17.61 0:03:41 0:00:13 

16:16:10 16:20:08 17.84 0:03:58 0:00:13 

16:20:08 16:23:53 18.04 0:03:45 0:00:12 

16:27:36 16:30:40 17.61 0:03:04 0:00:10 

16:34:54 16:37:57 18.04 0:03:03 0:00:10 

16:45:50 16:47:53 17.19 0:02:03 0:00:07 

16:47:53 16:51:10 17.72 0:03:17 0:00:11 

16:58:20 17:01:20 17.61 0:03:00 0:00:10 

17:03:20 17:06:20 17.84 0:03:00 0:00:10 

17:06:20 17:09:39 17.72 0:03:19 0:00:11 

17:12:39 17:15:06 18.04 0:02:27 0:00:08 



190 

 

1-19 3 

 9 

: :   

( ) 

: :   

/      

17:15:06 17:19:28 17.61 0:04:22 0:00:15 
301.47 

17:22:35 17:24:59 18.04 0:02:24 0:00:08 

 0:03:20 0:00:11 306.76 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



191 

 

1-20 3 

 10 

: :   

( ) 

: :   

/      

10:20:23 10:24:03 19.26 0:03:40 0:00:11 

318.07 

10:24:03 10:28:06 19.26 0:04:03 0:00:13 

10:32:07 10:36:26 18.03 0:04:19 0:00:14 

10:43:21 10:47:20 18.73 0:03:59 0:00:13 

10:52:00 10:55:41 19.42 0:03:41 0:00:11 

11:06:51 11:10:41 19.26 0:03:50 0:00:12 

11:10:41 11:13:49 18.03 0:03:08 0:00:10 

11:21:20 11:24:46 19.26 0:03:26 0:00:11 

11:24:46 11:27:49 19.26 0:03:03 0:00:10 

11:27:49 11:31:27 18.03 0:03:38 0:00:12 

11:41:55 11:44:52 18.03 0:02:57 0:00:10 

11:59:00 12:01:49 18.03 0:02:49 0:00:09 

12:08:14 12:10:09 19.42 0:01:55 0:00:06 

12:13:42 12:18:06 18.03 0:04:24 0:00:15 

12:21:20 12:23:35 18.73 0:02:15 0:00:07 

12:26:56 12:31:33 18.03 0:04:37 0:00:15 

12:35:22 12:38:14 19.26 0:02:52 0:00:09 

12:38:14 12:42:16 18.73 0:04:02 0:00:13 

 

12:48:12 12:51:38 19.26 0:03:26 0:00:11 

12:54:56 12:57:22 19.26 0:02:26 0:00:08 

13:09:31 13:12:56 19.26 0:03:25 0:00:11 

13:27:00 13:30:35 19.42 0:03:35 0:00:11 

13:30:35 13:34:38 18.73 0:04:03 0:00:13 

13:34:38 13:38:09 19.26 0:03:31 0:00:11 

13:41:09 13:45:59 19.26 0:04:50 0:00:15 



192 

 

1-20 3 

 10 

: :   

( ) 

: :   

/      

13:52:30 13:55:28 19.26 0:02:58 0:00:09 

342.74 

14:15:54 14:19:22 19.26 0:03:28 0:00:11 

14:20:22 14:25:32 18.03 0:05:10 0:00:17 

14:25:32 14:28:32 19.42 0:03:00 0:00:09 

15:33:44 15:36:32 18.03 0:02:48 0:00:09 

16:13:53 16:16:25 18.73 0:02:32 0:00:08 

16:21:00 16:23:29 19.42 0:02:29 0:00:08 

16:26:00 16:29:42 18.73 0:03:42 0:00:12 

16:29:42 16:31:48 19.26 0:02:06 0:00:07 

16:31:48 16:35:30 19.42 0:03:42 0:00:11 

16:36:32 16:38:51 18.03 0:02:19 0:00:08 

94.00 

(15 ) 

16:41:44 16:44:34 19.26 0:02:50 0:00:09 

16:44:34 16:48:18 19.42 0:03:44 0:00:12 

16:48:18 16:52:42 18.03 0:04:24 0:00:15 

16:55:38 16:59:08 19.26 0:03:30 0:00:11 

 0:03:25 0:00:11 335.47 

 

 

 

 

 

 



193 

 

1-21 3 

 11 

: :   

( ) 

: :   

/      

10:57:40 11:00:50 18.03 0:03:10 0:00:11 

334.37 

11:08:26 11:12:10 18.73 0:03:44 0:00:12 

11:17:10 11:20:20 18.03 0:03:10 0:00:11 

11:28:27 11:32:11 18.73 0:03:44 0:00:12 

11:41:50 11:44:10 18.17 0:02:20 0:00:08 

11:49:58 11:52:19 19.42 0:02:21 0:00:07 

12:01:11 12:04:33 19.42 0:03:22 0:00:10 

12:06:33 12:10:10 18.17 0:03:37 0:00:12 

12:22:25 12:24:52 19.26 0:02:27 0:00:08 

12:25:52 12:28:54 18.73 0:03:02 0:00:10 

12:47:44 12:51:30 18.03 0:03:46 0:00:13 

12:54:36 12:58:19 19.26 0:03:43 0:00:12 

12:58:19 13:02:59 18.17 0:04:40 0:00:15 

13:06:16 13:09:51 18.03 0:03:35 0:00:12 

13:09:51 13:13:24 19.26 0:03:33 0:00:11 

13:13:24 13:15:30 18.17 0:02:06 0:00:07 

13:15:30 13:19:54 18.73 0:04:24 0:00:14 

13:21:30 13:24:17 18.03 0:02:47 0:00:09 

13:28:19 13:32:44 18.17 0:04:25 0:00:15 

 

13:37:45 13:40:41 18.03 0:02:56 0:00:10 

13:45:41 13:48:48 18.17 0:03:07 0:00:10 

13:49:48 13:53:06 18.73 0:03:18 0:00:11 

14:02:36 14:05:17 19.42 0:02:41 0:00:08 

14:08:34 14:11:38 17.19 0:03:04 0:00:11 

14:15:44 14:18:00 18.73 0:02:16 0:00:07 



194 

 

1-21 3 

 11 

: :   

( ) 

: :   

/      

14:26:27 14:29:11 19.26 0:02:44 0:00:09 

333.69 

14:30:30 14:34:57 18.17 0:04:27 0:00:15 

14:41:29 14:45:00 18.03 0:03:31 0:00:12 

14:45:00 14:47:42 19.26 0:02:42 0:00:08 

14:47:42 14:51:08 18.73 0:03:26 0:00:11 

14:55:15 14:58:46 19.42 0:03:31 0:00:11 

15:04:10 15:08:19 18.03 0:04:09 0:00:14 

15:16:22 15:20:23 19.42 0:04:01 0:00:12 

15:21:36 15:25:38 18.73 0:04:02 0:00:13 

15:30:20 15:33:42 18.03 0:03:22 0:00:11 

15:40:45 15:42:58 18.17 0:02:13 0:00:07 

16:00:23 16:04:30 19.26 0:04:07 0:00:13 

165.84 

(30 ) 

16:05:00 16:08:04 18.17 0:03:04 0:00:10 

16:29:12 16:33:10 18.03 0:03:58 0:00:13 

16:37:40 16:41:33 19.42 0:03:53 0:00:12 

17:10:50 17:14:41 18.73 0:03:51 0:00:12 

17:14:41 17:17:57 19.26 0:03:16 0:00:10 

17:28:28 17:32:27 17.61 0:03:59 0:00:14 

17:42:56 17:45:49 17.19 0:02:53 0:00:10 

17:49:03 17:51:49 18.17 0:02:46 0:00:09 

 0:03:22 0:00:11 333.56 

 

 

 



195 

 

1-22 3 

 12 

: :   

( ) 

: :   

/      

10:38:51 10:41:47 18.73 0:02:56 0:00:09 

336.97 

10:49:34 10:52:40 18.73 0:03:06 0:00:10 

10:53:10 10:56:39 18.03 0:03:29 0:00:12 

11:12:01 11:16:39 18.03 0:04:38 0:00:15 

11:18:17 11:21:12 19.26 0:02:55 0:00:09 

11:28:36 11:31:58 18.03 0:03:22 0:00:11 

11:31:58 11:35:10 18.73 0:03:12 0:00:10 

11:49:23 11:52:20 18.73 0:02:57 0:00:09 

11:54:20 11:57:40 19.26 0:03:20 0:00:10 

12:28:51 12:33:01 19.26 0:04:10 0:00:13 

12:52:28 12:56:29 18.03 0:04:01 0:00:13 

13:08:01 13:11:33 19.42 0:03:32 0:00:11 

13:22:55 13:26:00 19.42 0:03:05 0:00:10 

13:27:30 13:31:00 18.73 0:03:30 0:00:11 

13:31:00 13:34:19 18.03 0:03:19 0:00:11 

13:38:39 13:41:45 19.26 0:03:06 0:00:10 

13:45:33 13:47:48 18.03 0:02:15 0:00:07 

13:49:48 13:52:58 19.26 0:03:10 0:00:10 

14:03:40 14:06:10 19.42 0:02:30 0:00:08 

 

14:06:10 14:09:21 18.03 0:03:11 0:00:11 

14:11:00 14:14:17 18.73 0:03:17 0:00:11 

14:27:30 14:30:02 18.73 0:02:32 0:00:08 

14:34:37 14:38:05 18.73 0:03:28 0:00:11 

14:48:57 14:52:24 19.42 0:03:27 0:00:11 

15:03:47 15:07:25 19.26 0:03:38 0:00:11 



196 

 

1-22 3 

 12 

: :   

( ) 

: :   

/      

15:10:39 15:14:38 18.03 0:03:59 0:00:13 169.61 

(30  15:18:37 15:21:24 19.26 0:02:47 0:00:09 

 0:03:17 0:00:11 337.72 
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198 

 

1-1 1 

  
 

 
 

(  (  

1 1 (  27.00 2 54.00 

2 2 (  27.00 1 27.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 2 54.00 

5 5 (  27.00 1 27.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  29.00 10.8 313.20 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4836.05 

 

 

 

 



199 

 

1-2 2 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 2 54.00 

8 8 (  27.00 1 27.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  29.00 10.8 313.20 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4836.05 

 

 

 

 



200 

 

1-3 3 

  
 

 
 

(  (  

1 1 (  27.00 2 54.00 

2 2 (  27.00 1 27.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 2 54.00 

5 5 (  27.00 1 27.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



201 

 

1-4 4 

  
 

 
 

(  (  

1 1 (  27.00 2 54.00 

2 2 (  27.00 2 54.00 

3 3 (  27.00 2 54.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



202 

 

1-5 5 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 2 54.00 

3 3 (  27.00 1 27.00 

4 4 (  27.00 2 54.00 

5 5 (  27.00 1 27.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



203 

 

1-6 6 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



204 

 

1-7 7 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

        

 

 

 



205 

 

1-8 8 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



206 

 

1-9 9 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



207 

 

1-10 10 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



208 

 

1-11 11 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



209 

 

1-12 12 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



210 

 

1-13 13 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 2 54.00 

4 4 (  27.00 1 27.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



211 

 

1-14 14 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 2 54.00 

4 4 (  27.00 1 27.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 0 0.00 

16  95.00 0 0.00 

17  45.00 0 0.00 

 4858.30 

 

 

 

 



212 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 



213 

 

1-1 1 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 2 54.00 

6 6 (  27.00 1 27.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 2 54.00 

9 9 (  27.00 1 27.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  29.00 10.8 313.20 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5812.85 

 

 

 

 



214 

 

1-2 2 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 2 54.00 

8 8 (  27.00 1 27.00 

9 9 (  27.00 2 54.00 

10 10 (  27.00 1 27.00 

11  402.50 9 3622.50 

12  29.00 10.8 313.20 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5812.85 

 

 

 

 



215 

 

1-3 3 

  
 

 
 

(  (  

1 1 (  27.00 2 54.00 

2 2 (  27.00 1 27.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 2 54.00 

5 5 (  27.00 1 27.00 

6 6 (  27.00 0 0.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  29.00 10.8 313.20 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5812.85 

 

 

 

 



216 

 

1-4 4 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 2 54.00 

5 5 (  27.00 1 27.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5835.10 

 

 

 

 



217 

 

1-5 5 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 0 0.00 

4 4 (  27.00 2 54.00 

5 5 (  27.00 1 27.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5835.10 

 

 

 

 



218 

 

1-6 6 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 0 0.00 

3 3 (  27.00 2 54.00 

4 4 (  27.00 1 27.00 

5 5 (  27.00 0 0.00 

6 6 (  27.00 2 54.00 

7 7 (  27.00 1 27.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5835.10 

 

 

 

 



219 

 

1-7 7 

  
 

 
 

(  (  

1 1 (  27.00 0 0.00 

2 2 (  27.00 2 54.00 

3 3 (  27.00 1 27.00 

4 4 (  27.00 0 0.00 

5 5 (  27.00 2 54.00 

6 6 (  27.00 1 27.00 

7 7 (  27.00 0 0.00 

8 8 (  27.00 0 0.00 

9 9 (  27.00 0 0.00 

10 10 (  27.00 0 0.00 

11  402.50 9 3622.50 

12  31.06 10.8 335.45 

13  0.97 68.4 66.35 

14  112.00 6 672.00 

15 Stem plug (  162.80 6 976.80 

16  95.00 0 0.00 

17  45.00 0 0.00 

 5835.10 

 

 

 

 



220 

 

1-8 8 

  
 

 
 

(  (  

1 1 (  27.00 2 54.00 

2 2 (  27.00 2 54.00 

3 3 (  27.00 2 54.00 

4 4 (  27.00 0 0.00 
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Abstract: The objective of this research was to study 

rock blasting result using conventional technique in 

comparison to stem plug blasting. Parameters 

considered included fragmentation, ground 

vibration, explosive cost, blasted rock handling 

performance and primary crusher capacity. The 

study was performed at a limestone quarry in 

Thungsong, Nakhon Sri Thammarat province. The 

blasting parameters were 3.0 inched drillhole 

diameter, 2.5 m burden distance,      3.0 m spacing 

and 10  11 m bench height. The results of the study 

showed that stem plug blasting technique could 

reduce the cycle time of backhoe by 6.17%, reduce 

ground vibration by 33% and increased the 

throughput of the primary crusher by 14-19% when 

compared to conventional blasting technique. 

Key Words: Quarry blasting, Stem plug blasting, 

Rock fragmentation, Ground vibration, Limestone 

1. INTRODUCTION 

 Stem plug blasting has been improve rock and 

fragmentation reduce claimed to fly rock and ground 

vibration. Bartley, Douglas (2002) showed that stem 

plug blasting technique could reduce the size of rock 

by 27% and increase capacity of primary crusher by 

3% when compared to conventional blasting 

technique. Emmanuel (2010) showed that stem plug 

blasting technique gave better fragmentation and 

increased capacity of primary crusher by 13.56% 

when compared to conventional blasting technique. 

 Genevieve quarry 

reported a substantial of fragmentation improvement 

with a Varistem hole plug. The mean size decreased 

from 8.373 to 6.589 inches which accounted for 27% 

improvement.  

 In the present study, blasting using stem plug 

was evaluated in comparison to conventional blasting 

technique. The study was carried on at Pathong 

Thungsong limestone quarry in Nakhon Sri 

Thammarat province. 

 

2. EXPERIMENTAL 

 Blasting test was performed at selected mining 

faces. Bench height was 10-11 meters. Drillhole 

diameter was 76 millimeters. Burden distance and 

spacing was 2.50 meter and 3.00 meter respectively 

(Fig. 1). Blasting vibration was monitored at various 

distance from the blast site. Blasted rock was loaded 

by a back hoe. Back hoe cycle time was monitored as 

well as the actual capacity of primary jaw crusher. 

Comparison between the monitoring results from 

conventional blasting and blasting with stem plug 

(Fig. 2) were evaluated.  

 

 

 

  

 

 

 

 

 

 

Fig. 1 Blasting pattern used at Pathong Thungsong  

mine 
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Fig. 2 Stem plug.  

 

3. COMPARISON ON PRIMARY CRUSHER 

CAPACITY 

The evaluation of the blasting results in term of 

crushing ability was done using the comparison of 

the actual capacity of primary crusher (see table 1 

and 2) 

  

Table 1. Capacity of primary crusher with rock from 

conventional blasting  

Day 
Crusher 1 Crusher 3 

Hours Tons Hours Tons 

1 1.00 234.23 6.00 1,684.37 

2     7.00 2,031.12 

3     4.75 1,375.51 

4 3.75 1,092.09 2.00 582.46 

5 1.25 338.06 4.75 1,242.82 

6 2.50 806.38 1.00 274.27 

7 2.50 783.76 1.50 420.98 

8 3.00 874.89 3.75 994.25 

9 5.50 1,647.53     

10 1.50 445.46 2.50 674.44 

11 4.00 1,324.95     

12 2.50 742.74 3.75 946.56 

13 2.00 579.69 2.25 602.68 

14 5.25 1,384.37     

15 6.75 1,924.17     

Avg. 293.45 ton/hour 275.91 ton/hour 

 

Table 2. Capacity of primary crusher with rock from 

stem plug blasting  

Date 
Crusher 1 Crusher 3 

Hours Tons Hours Tons 

1 1.75 525.61 4.50 1,560 

2 3.00 956.42 2.50 761 

3 3.75 1,286.02     

4 1.75 563.46 3.50 1,009 

5 4.75 1,535.14 1.75 578 

6 2.50 793.06 3.00 920 

7 2.50 874.17 2.25 755 

8 2.25 773.66 2.50 834 

9 1.50 512.66 3.50 1,182 

10 2.00 687.15 1.50 503 

11 2.25 790.34 3.00 1,071 

12 4.25 1,481.99     

Avg. 334.25 ton/hour 327.58 ton/hour 

  

It can be seen clearly that both crusher 1 and 3 can 

crush the blasted rock from the stem plug blasting at 

a higher rate. Actual capacity of the crusher 1 for 

rock from stem plug blasting was 334 ton/hour 

compared to only 293 ton/hour for rock from 

conventional blasting.    

 

4. CYCLE TIME OF A LOADER 

 The cycle time of a back hoe (CAT 330D) 

monitored was shown in table 3. It can be seen from 

table 3 that stem plug blasting produced blasted rocks 

those slightly easier to load by the back hoe. Back 

hoe cycle time was slightly reduced from 16.53 to 

15.51 seconds. 

 

Table 3. Cycle time of back hoe CAT 330D 

No. 

Time s  

Conventional 

blasting 

Stem plug 

blasting 

1 16.93 15.35 

2 16.52 15.69 

3 16.18 15.31 

4 16.95 15.27 

5 16.61 15.11 

6 16.09 15.90 

7 16.59 15.96 

8 16.80 15.60 

9 16.38 15.63 

10 16.13 15.61 

11 16.28 15.30 

12 16.99 15.55 

13 16.07 15.95 

14 16.51 15.22 

15 16.95 15.26 

Avg. 16.53 15.51 

.  

5. BLASTING VIBRATION  

 Blasting vibration data were plotted in a scaled 

distance model plot (U.S.Bureau of mines) and in a 

DIN Standard 4150 plot in Fig. 3 and 4. In order to 

make comparison of blasting vibration measured at 

model as follows (see table4 and 5) 

             ppv  =   k(SD)
-m

    , m=1                    

  ppv =   Peak particle velocity (mm/s) 

  SD =   Scaled distance 

   =   R/Q
0.5

 

  R  =   Distance from the blasting point      

                              to the monitor location (m) 

  Q =   Explosive charged per delay (kg) 

  VL =  SD x ppv 
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Fig. 3 Blasting vibration with and without stem plug 

plotted in the scaled distance model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Vibration plot according to DIN Standard 

4150 

 It was quite clear that most data points 

according to stem plug blasting in both Figure 3 and 

Figure 4 were well below those belonging to 

conventional blasting except two data point where 

there were holes the rocks were thrown from the top 

of the blast hole. This action released some energy so 

that the ground vibration was reduced. According to 

table 4 and 5, the average value of normalized 

vibration level was 195.9 when blasting with 

conventional technique. Blasting using stem plug 

could reduced the normalized vibration level down to 

131.1 which as accounted for 33% decreases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4. Conventional blasting vibration 

R 

m  

SD 

(m/kg0.5) 

ppv 
VL 

mm/s Hz 

50 5.77 21.00 51.0 121.1 

50 5.77 31.70 57.0 183.0 

75* 8.66 7.52 57.0  

92 10.62 16.00 51.0 170.0 

76 8.78 25.10 51.0 220.3 

115 13.28 28.90 57.0 383.8 

223 25.75 6.05 30.0 155.8 

254* 29.33 2.71 64.0  

151 17.44 9.87 85.0 172.8 

141 16.28 8.48 47.0 138.1 

174 20.09 10.90 100.0 219.0 

* Rock is ejection while is blasting. 

 

Table 5. Stem plug blasting vibration 

R 

m  

SD 

(m/kg0.5) 

ppv 
VL 

mm/s Hz 

50 5.77 26.00 73.0 150.1 

50 5.77 28.20 73.0 162.8 

50 5.77 21.60 47.0 124.7 

80 9.24 21.40 64.0 197.7 

200 23.09 4.43 >100 102.3 

100 11.55 13.00 43.0 150.1 

110 12.70 7.78 20.0 98.8 

122 14.09 5.16 43.0 72.7 

103 11.89 6.33 57.0 75.3 

156 18.01 7.48 37.0 164.1 

103 11.89 12.00 73.0 134.7 

 

 According to table 4 and 5, the average value of 

normalized vibration level was 195.9 when blasting 

with conventional technique. Blasting using stem 

plug could reduced the normalized vibration level 

down to 131.1 which as accounted for 33% 

decreases. 

 

6.CONCLUSION 

 It could be concluded that blasting with stem 

plug could improve rock fragmentation and increase 

crushing capacity by 14-19%. Loader cycle time was 

also found to be around 6.17% less. Vibration level 

could be reduced by 33% with stem plug blasting.   
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