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Physical Model Test on Dajia River Bed Stabilizing Program 

for the Reach Downstream of the Shin-Kang Dam�
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ABSTRACT 

The main purposes of this project are to verify the numerical model 

by means of the comparison with the physical model experiments data. The 

physical model was tested on Dajia River bed for the reach downstream of 

the Shin-Kang Dam with a 1�80 scale ratio of field. 

In the first phase of this project, the physical model of the Dajia River 

in the reach between the Old Railway Bridge and the National Expressway 

No.1 Bridge was constructed in order to verify the riverbed stabilization 

measures in that reach�bed materials size dmax=400mm�dm=80mm�.The 

calibration and verification of the physical model has been accomplished in 

the second phase of this project. 

In the third phase�last phase�of this project, the physical model was 

tested a modifying flow discharge of peak 4,007 m
3
/s. There were five Test 

case �present case�and one Stabilization case�planning case� to test. If we 

will layout the Test-5 Case, the scouring depth on upstream of Houfeng 

Bridge at right side riverbank must be take care. The Stabilization case will 

be cut off between the upstream of New Railway Bridge and the downstream 

of Houfeng Bridge at left side riverbank. This case can reduce unit discharge 

and velocity of the flow, but have to watch out the scouring depth on 

downstream of New Railway Bridge and Houfeng Bridge. 

 

Key words�physical model�scale ratio�scouring depth�Test case �

Stabilization case. 
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52 9/11 5,520 76 7/27,16:00 973 
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54 - 1,570 78 9/13,00:00 3,062 

55 6/9 2,990 79 6/24,00:00 2,788 

56 7/12 1,400 80 6/24,20:00 823 

57 6/11 1,100 81 8/30,14:00 1,409 

58 9/27 2,710 82 6/02,12:00 1,537 

59 9/7 2,710 83 8/08,08:00 4,133 

60 9/23 2,030 84 6/09,20:00 643 

61 8/17 4,540 85 8/01,07:00 3,466 

62 7/18 1,120 86 6/11,06:00 2,100 

63 8/24 2,040 87 10/16,19:00 933 

64 6/12 927 88 - 484 

65 8/10 2,940 89 - 790 

66 8/1 2,290 90 - 3,837 

67 5/23,10:00 634 91 - 712 

68 8/24,22:00 1,262 92 - 824 

69 8/28,08:00 3,110 93 7/03,13:00 5,815 

70 6/21,12:00 3,185 94 8/05,10:00 3,535 

71 8/16,14:00 1,527 95 6/10,15:00 3,200 

72 6/03,16:00 2,428 96 10/07,05:00 3,303 

73 5/28,19:00 877 97 9/14,18:00 4,225 

74 8/23,15:00 2,412 98 8/09,16:00 5,410 

75 8/22,15:00 983    
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0K+000�

6K+255 
RC�� ��
��

0K+000�

1K+538 
RC�� 

1K+574�

2K+575 
�����

�����

0K+000�

0K+082 
RC�� 

�����

0K+000�
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RC�� 

���
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0K+000�
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RC�� 
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RC��  
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-./0� 28-1� 30-1� 32-1�

10� 18k+345� 19k+645� 20k+782�
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'3(m)� 2.00*15� 2.2 *31� 3.00*5�

'4(m)� 31.00� 10.50� 5.42�

' . 5 �

(m)�

217.21� 240.71� 243.70�

6 7 5 �

(m)�
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8 * 5 �
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;75(m)�
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� 2-9  �������	
��
�������������

��������� 

�� 

��� 

(m) 

����	
�� 

� 

��(m)* ��(m) 

23-2 15,555 — — �� 1���� 

23-1 15,655 — — �� 1���	
 

24 15,907 174.24 174.24  

25 16,491 179.94 180.08  

26 17,067 186.52 185.84  

27 17,653 191.88 191.70  

28 18,153 192.61 196.70  

28-1 18,575 199.45 200.92 ���� 

29 18,776 202.26 202.93  

30 19,340 207.36 208.57  

30-1 19,781 213.61 212.98 ��
��
 

31 20,016 216.91 215.33  

31-1 20,211 219.51 217.28  
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31 295 
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U
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γ
ρ ∗ ** 〉 **9,9:*;;;;;;1*

��������	
��
���
υ
dU •∗ ��� 〉 �����������2�

��
�U�
 

= gRS      ρ = ������    d=��� 

���ν�= �����      γ
s
 =  !�"�#�$% 

<,=��>?@A�B������CD-./0EF3�%&)�

G9*H*4
υ
dU •∗ 7m*H*4 υ

dU •∗ 7p;;;;;;;;;3*

IJ)**K =model=��****    p =prototype=?@ 

L3M*⇒*4
υ
dU •∗ 7m*/4 υ

dU •∗ 7p  N*G9O4 υ
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P*******
( )
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rr
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υ
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FG�H�	IJKLMNO� ��>PQR �& STFUVWXYOZ[\

1�Q2=2,200 cms  ,  B=172.7 m  ⇒\q=
B

Q
= 

7.172

2200
=12.74 m

3
/s-m 

S= 
90

1
   ,   :; dm=d=86.5 mm  $  :; n=0.045\

:; R]y]2.85 m
^_ U�= gRS = ( )90/185.281.9 ×× =0.56m/s 

` U�^_5G⇒\Lr

3/2a\b<cd
( )

6
1001.1

1000/5.8656.0

−×
×

�= 0.00146\

⇒\Lr a\0.00146
2/3  

= 0.0128\

2Q100=8,800 cms  ,  B=265 m  ⇒\q=
B

Q
= 

265

8800
=33.21 m

3
/s-m 

S= 
90

1
   ,   :; dm=d=86.5 mm  $  :; n=0.045\

:; R]y]4.31m
^_ U�= gRS = ( )90/131.481.9 ×× =0.69m/s 

` U�^_5G⇒\Lr

3/2a\b<cd
( )

6
1001.1

1000/5.8669.0

−×
×

�= 0.00118\

⇒\Lr a\0.00118
2/3  

= 0.0111\

e�fgSTMNhijFUkl�m%FUno$pqFUVr

Ws Lr=tc�<=0.0125duvw Q2x�
 0.0128�Pyzij{HFU|

}~�FUno%FUkl$:; tc�< ��VFU$|���oVW�

�O� ��t ��P\

� �����������	
��
��������

�  � 

�  � 

� � � � 	 
 � � � 
 

��� 

�� 

��� 

Lr Lr
1/2

 Lr
1/2

 Lr
5/2

 Lr
1/6

 Lr 

�  � 

80

1
 

944.8

1
 

944.8

1
 

57243

1
 

08.2

1
 

80

1
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� 3-2 �������	
��
 2������ 

�� 

��� 

(m) 
�� 
(m) 

��� 
(m) 

	
 
�� 
(m/s) 


� 
�� 
(m/m) 

	
 
�� 
(m) 

�� 
�� 
(m) 

�� 1��� 15,555 171.82 597.2 3.56 0.0145 1.22 1.79 

23-1��� 15,655 173.20 682.5 2.69 0.0075 1.41 5.10 

�� 1����  173.65 703.8 2.46 0.0050 1.53 3.87 

24 15,907 175.91 385.6 4.04 0.0133 1.67 4.41 

25 16,491 182.16 267.2 4.48 0.0094 2.22 5.28 

26 17,067 187.95 559.1 3.26 0.0107 1.43 3.87 

27 17,653 193.85 316.1 4.18 0.0114 1.97 3.70 

28 18,153 197.22 120.3 4.69 0.0047 4.61 6.94 

28-1��� 18,575 199.73 179.8 7.22 0.0337 2.00 3.69 

� ���!�  202.93 201.5 3.71 0.0043 3.48 7.30 

29 18,776 205.11 172.7 5.29 0.0117 2.85 4.54 

30 19,340 211.36 157.5 4.12 0.0044 4.00 8.92 

30-1��� 19,781 214.35 173.4 6.92 0.0290 2.17 5.14 

"#$%���!� 216.89 219.6 3.61 0.0042 3.28 8.16 

31 20,016 220.74 110.8 6.12 0.0103 3.83 5.59 

31.1 20,211 223.59 313.9 2.03 0.0010 4.08 10.42 

32 20,601 225.01 121.6 6.71 0.0158 3.19 4.87 

32-1��� 20,943 228.55 121.5 6.61 0.0137 3.24 7.09 

&#$%���!� 231.01 247.5 3.86 0.0040 2.92 9.98 

33 21,217 231.81 344.8 3.78 0.0079 2.00 4.36 

34 21,824 236.81 134.0 5.49 0.0092 3.54 5.85 

34-1��� 22,516 241.40 131.4 6.72 0.0175 2.94 6.21 

' ��!�  243.38 155.9 3.68 0.0031 4.53 9.01 

35.1 22,610 241.18 71.4 11.62 0.0523 3.13 5.22 

()*+*��� 23,156 255.83 179.2 8.05 0.0623 1.53 3.86 

36()* 23,356 274.15 256.6 1.62 0.0004 5.38 7.94 

,-./01234�567�8� 9: ;� 
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������ ������� �	
��� �����
� ������ ������� ����
� �����
� ��	��� �������

������ ������� 
����� �����
� ������ ������� ������ ������� �	
��� �������

�	���� ������� 
	���� ��
���� ��
��� ����	�� ��
��� ������� ������ �������

� � 	����� ��
���� 
�
��� ����	�� ������ ������� ������ �������

� � � � 
	���� ������� 
����� ������� ������ �����
�

 
����
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��	�
� ����	�� �
���� ��
���� ��
��� ������� ����
� ������� ����
� �������

������ ������� 
����� ��
���� ������ ����	�� ������ ������� �
���� �������

�	��
� �����
� 

���� ��
���� �	���� ������� ������ ������� ������ ����

�

� � 	����� ��	���� 
����� ������� ������ ������� ������ ����	��

� � 		���� ��	���� 
	���� ������� 
����� ������� ������ ����

�

 
����
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��
��� ������� �
���� ��
���� ������ �����
� ����
� ������� ����
� �������

������ ������� 
����� ��
���� ������ ������� ������ ������� ������ �������

�	��
� ������� 
����� ��
���� ��
��� ������� ������ �����
� ������ ����	��

� � 	����� ��	��
� 
����� �����
� ������ ������� ������ �����
�

� � 	�
��� ��	���� 
	���� �����
� 
����� ������� ������ �������

 
����
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������ ������� �
���� ��
���� �	���� ��
�	�� ������ ����
�� ������ �������

������ ����

� 
����� ��
���� ������ ��
�

� ������ ����
�� �
���� �������

������ ������� 

���� ��	��
� �	���� ��
���� ������ �����
� ������ �������

� � 	����� ������� 
�
��� ��
���� ������ ����

� �	���� �������

� � 	����� ������� 
����� ��
���� 
����� ������� �	���� �������

 
�����
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������ ������� ������ ��	���� ������ ��
���� ������ ����	�� ������ �������

������ ������� 
����� ��	���� ������ ��
���� ������ ������� ������ �������

�
���� ������� 
�
��� ��	��
� ��
��� ��
���� ��
��� ������� ������ �������

������ ������� 	����� ����	�� 
����� ��
���� �
���� ������� ��
��� ����	��


�
��� ��	���� 	����� ������� 
����� ��	���� 
����� ����	�� �	
��� ����	��

 

����

2,678 

��
��� ������� 
����� ��
���� ����
� ������� ������ ������� ������ �������

��
��� ������� 
����� ��	���� �
���� ������� ������ ������� �
���� �������

��
��� ������� 	�
��� ��	���� 
	���� ����
�� ������ ������� ������ �������

� � � � � � ������ �����
� ������ �����
�

� � � � � � 
����� �����
� �
���� �������

 

����

1,807 

��	�
� ����
�� 
�
��� ������� ��
��� �����
� ����
� ����	�� ������ ����	��

������ ������� 
����� ��
���� ��
��� �����
� ������ ����	�� �	
��� ����

�

�	���� ������� 	�
��� ��	���� 
	���� ������� ��
��� �����
� ������ �������

� � � � � � ������ �����
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� � � � � � 
����� ������� ������ �������

 

����
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� ����	�� 
����� ������� 
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��� ������� ����
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������ ����

� 
�
��� ��
��
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����� ����	�� ������ �����
� ������ �������

������ ������� 	���
� ��	���� 
	���� ������� ������ ������� ��
��� �������

� � � � � � � � �
���� ����	�� � �

� � � � � � � � 
����� �����
� � �

 

����
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������ ����	�� 
����� ����	�� ������ ����	�� ����
� ������� ��
��� �������

������ ������� 
�
��� �����
� 
����� ������� ������ �����
� ������ �������

�
��
� ����

� 		���� ��	��
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	���� ����

� ������ ������� ��
��� �������
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��� ������� � �
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��� �����
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��� �������
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424 5.01 608.4 2.70 490 0.74 496 4.16 168 1.34 

432 2.76 636.4 3.79 546 2.10 520 5.54 192 1.80 

440 2.13 652.4 2.14 586 1.91 544 6.57 208 2.04 

448 2.05 672.4 4.80 630 3.22 568 6.56 232 1.66 

456 1.46 696.4 1.33 666 4.42 600 4.30 256 1.46 
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424 7.11 600.4 3.78 626 2.05 488 3.81 160 0.96 

436 2.40 608.4 4.06 646 2.78 512 4.98 248 3.85 

448 2.29 616.4 4.20 666 3.50 544 5.05 256 5.84 

  632.4 4.00   576 5.28 264 5.06 

  652.4 1.95   608 4.81 272 1.16 
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424 5.24 600.4 3.72 626 1.44 512 4.60 156 1.07 

436 2.05 608.4 3.46 638 1.95 520 4.53 248 2.40 

448 1.77 616.4 3.75 650 2.57 544 4.73 256 6.34 

  632.4 2.25 658 2.69 568 4.61 264 4.35 

  656.4 0.97 666 2.93 584 4.50 268 3.64 
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1 266 17 0.0046 1�54 

2 710 8.9 0.0124 1�00 

3 1,353 5.1 0.0236 0�34 

4 1,959 3 0.0342 0�20 

5 2,948 3 0.0515 0�20 

6 ��  4,007  1 0.0700 0�07 

7 3,082 4 0.0538 0�27 

8 2,544 4.9 0.0444 0�33 

9 1,959 7 0.0342 0�47 

10 1,580 8 0.0276 0�54 

11 1,353 11 0.0236 1�14 

12 1,031 14 0.0180 1�34 

13 710 17.9 0.0124 2�00 
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431.2 222.74 560.4 216.82 482.0 203.94 416.0 200.02 128.0 191.78 

456.0 222.74 640.4 216.74 522.0 204.10 456.0 199.78 168.0 191.06 

553.6 222.42 726.8 216.10 570.0 203.62 496.0 199.06 208.0 191.22 

�  �  �  �  618.0 203.54 592.0 200.02 272.0 191.70 

�  �  �  �  674.0 203.62 608.0 200.02 336.0 191.30 
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417.6 220.34 528.4 217.46 482.0 203.78 396.0 200.98 124.8 192.50 

448.0 221.38 576.4 217.30 530.0 203.78 440.0 200.66 161.6 192.42 

548.0 221.86 616.4 217.38 570.0 203.46 488.0 200.34 200.0 192.42 

�  �  672.4 217.38 618.0 203.46 544.0 200.18 248.0 192.58 
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417.6 221.54 544.4 216.74 514.0 202.02 380.0 201.06 104.0 190.18 

456.0 222.18 592.4 217.14 554.0 202.42 424.0 201.14 240.0 191.14 

536.0 223.14 636.4 216.74 594.0 202.98 496.0 201.54 326.4 191.38 
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417.6 221.62 568.4 216.18 586.0 202.42 380.8 200.66 232.0 189.94 

456.0 221.70 600.4 216.10 618.0 204.18 416.0 200.58 280.0 190.18 
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424 3.97 608.4 0.95 490 0.81 424 4.02 152 1.75 

432 3.36 640.4 1.28 522 0.99 436 4.65 176 2.05 

440 2.67 652.4 1.25 554 0.52 452 4.93 208 2.26 

448 1.58 672.4 1.06 602 1.92 472 3.48 240 1.58 

456 0.58 704.4 1.32 634 3.02 568 0.94 272 0.85 

����

��	
	�

424 5.89 584.4 0.39 490 2.37 404 3.87 152 0.92 

432 9.12 612.4 1.49 538 2.37 420 4.57 172 2.13 

440 5.43 640.4 2.31 586 3.18 436 4.47 200 0.93 

448 5.25 656.4 2.87 610 4.27 520 2.26 232 2.67 

456 1.36 680.4 3.52 634 5.21 576 3.34 268 2.01 

����

���
��

424 6.47 584.4 2.27 486 1.96 392 3.67 144 3.02 

432 10.14 608.4 1.40 530 0.93 408 3.88 176 3.02 

440 7.84 640.4 2.02 586 1.82 424 3.96 208 3.00 

448 6.68 672.4 1.38 618 5.03 488 3.77 280 1.39 

456 5.12 704.4 1.23 638 5.11 544 8.13 304 1.67 

����

���
��

424 4.76 576.4 2.23 486 2.10 392 3.95 144 3.59 

432 10.49 608.4 2.29 530 4.54 408 4.01 168 4.19 

440 11.12 640.4 2.89 578 4.05 424 3.92 224 5.21 

448 7.63 672.4 4.28 618 5.14 504 7.47 264 3.53 

456 5.51 704.4 4.23 658 4.90 552 10.72 296 3.95 

���


�����

424 8.20 580.4 2.68 486 2.69 392 5.10 136 4.10 

432 10.19 608.4 4.86 522 4.87 416 5.78 152 4.20 

444 10.31 636.4 3.54 562 5.26 448 3.67 200 3.28 

460 6.21 668.4 7.13 618 6.85 496 2.36 248 2.57 

488 3.31 700.4 5.25 658 10.38 528 10.43 288 4.06 

����

	�����

424 4.44 584.4 2.57 486 1.22 392 4.38 136 3.32 

436 14.35 612.4 4.15 522 3.21 416 3.87 160 3.88 

448 8.80 640.4 4.06 578 2.92 448 4.14 192 4.29 

460 6.61 672.4 5.32 626 5.62 480 4.87 240 4.37 

472 3.82 704.4 2.82 662 7.24 528 6.85 272 4.47 

����

��


�

424 3.62 584.4 1.52 506 2.08 392 4.01 136 3.14 

432 11.52 612.4 3.11 546 1.36 416 3.25 168 3.08 

440 9.76 648.4 3.90 594 2.89 456 4.23 200 3.92 

448 7.56 672.4 5.70 626 5.68 488 5.08 248 3.05 

456 6.16 704.4 4.02 662 7.12 528 5.66 280 5.15 

����

���
��

424 5.31 584.4 1.71 534 0.32 392 2.75 144 3.74 

432 9.45 612.4 3.29 578 1.73 416 2.08 160 2.31 

440 8.13 652.4 4.88 610 4.32 448 5.52 224 3.17 

448 5.52 672.4 4.43 634 6.36 480 5.54 248 4.95 

456 4.75 704.4 3.95 662 4.83 528 5.15 272 4.77 

����

��
���

424 4.79 584.4 1.01 530 0.92 392 1.19 144 2.32 

432 8.68 612.4 2.73 586 1.45 416 3.53 240 2.33 

440 6.21 652.4 2.28 618 3.30 448 4.81 264 5.33 

448 4.06 676.4 4.63 642 5.26 480 3.84 272 5.73 

456 4.32 708.4 3.28 662 4.31 520 3.80 312 5.40 

����

��	
	�

424 5.77 588.4 1.10 530 0.94 392 1.15 148 1.73 

432 7.56 612.4 2.89 602 1.35 412 4.16 240 1.87 

440 4.78 652.4 4.38 618 3.09 440 5.24 264 4.87 

448 2.85 672.4 5.15 642 4.48 472 4.15 288 5.09 

456 3.07 704.4 3.01 662 3.57 528 2.01 304 4.25 

����

���	��

424 7.15 592.4 0.35 610 2.47 396 2.95 256 2.87 

432 4.95 612.4 2.35 622 3.65 416 4.05 272 4.76 

440 4.29 652.4 1.79 634 3.94 448 4.32 288 3.89 

448 2.59 676.4 1.43 646 3.74 480 1.17 304 4.34 

456 2.30 704.4 0.74 662 3.59 528 1.28 316 3.99 

����

����

424 5.36 616.4 1.16 610 2.45 396 2.30 264 2.03 

432 3.63 648.4 3.81 622 1.41 416 3.31 276 1.51 

440 1.66 672.4 4.55 634 1.28 436 4.11 292 1.34 

448 2.00 688.4 4.60 646 1.25 456 4.25 304 2.21 

456 0.92 704.4 2.70 662 0.93 480 1.38 316 2.09 
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418.40 222.50 554.00 216.82 482.00 204.42 407.20 200.02 128.00 191.06 

440.00 222.42 592.40 216.66 522.00 204.50 456.00 200.10 176.00 190.98 

472.00 222.82 624.40 216.82 554.00 204.10 512.00 200.66 224.00 191.06 

  672.40 216.74 602.00 203.70 552.00 200.50 272.00 191.14 

  734.80 216.66 670.00 204.50 615.20 200.18 336.00 191.22 

����

��	
	�

418.40 223.22 520.40 217.62 482.00 204.98 408.00 200.18 120.00 192.10 

440.00 223.62 568.40 217.38 522.00 204.90 464.00 200.26 168.00 191.78 

540.00 223.70 616.40 217.62 570.00 203.94 512.00 200.90 224.00 191.70 

  672.40 217.38 586.00 203.78 552.00 200.58 280.00 192.02 

  760.40 217.46 670.00 204.66 615.20 200.02 336.00 192.02 

����

���
��

418.40 222.82 504.40 218.50 482.00 205.22 400.00 200.18 122.40 192.26 

448.00 223.14 544.40 218.34 530.00 205.06 456.00 200.74 176.00 192.26 

537.60 223.86 616.40 218.50 578.00 204.66 512.00 201.06 240.00 192.26 

  688.40 218.18 626.00 204.82 552.00 200.82 296.00 192.66 

  764.40 217.94 670.00 204.74 615.20 200.34 336.00 192.34 

����

���
��

409.60 224.26 488.40 220.50 478.00 206.26 391.20 202.90 116.80 193.94 

472.00 225.22 544.40 220.50 538.00 205.94 432.00 201.78 176.00 193.70 

542.40 225.22 608.40 220.26 586.00 205.94 504.00 202.50 240.00 193.86 

  672.40 219.14 626.00 205.94 552.00 202.34 288.00 194.10 

  762.80 218.66 670.00 206.42 615.20 201.14 352.00 194.26 

���


�����

392.00 224.66 488.40 220.42 476.40 205.86 377.60 203.06 111.20 193.54 

456.00 224.82 552.40 220.34 506.00 205.62 440.00 201.54 160.00 193.46 

538.40 224.98 656.40 219.22 586.00 205.38 504.00 201.78 224.00 193.54 

  704.40 218.50 634.00 205.70 552.00 201.94 288.00 193.54 

  764.40 218.10 688.40 206.66 615.20 201.38 352.00 193.38 

����

	�����

418.40 222.82 496.40 219.14 474.00 205.22 372.00 202.82 116.00 192.82 

448.00 223.86 560.40 219.14 538.00 205.38 432.00 201.06 176.00 192.98 

538.40 223.86 624.40 219.06 578.00 205.38 480.00 201.38 248.00 193.06 

  680.40 218.58 626.00 205.70 544.00 201.38 296.00 192.90 

  760.40 217.46 678.00 206.34 615.20 200.82 344.00 192.98 

����

��


�

418.40 222.90 504.40 218.66 478.80 204.98 362.40 202.26 128.00 191.86 

448.00 223.54 568.40 218.58 530.00 205.30 424.00 200.74 184.00 192.42 

536.00 223.70 632.40 218.34 578.00 205.14 496.00 201.22 248.00 191.94 

  680.40 218.10 626.00 204.98 552.00 201.14 288.00 192.34 

  760.40 217.86 678.00 206.26 615.20 200.90 336.00 192.42 

����

���
��

418.40 222.74 520.40 217.86 478.00 204.90 364.00 201.14 136.00 191.06 

448.00 223.22 568.40 217.94 530.00 204.98 416.00 200.42 176.00 190.74 

540.00 223.62 624.40 217.94 586.00 204.82 472.00 200.58 232.00 191.06 

  680.40 218.02 626.00 204.26 544.00 200.82 288.00 191.30 

  736.40 217.94 678.00 206.10 615.20 200.34 320.00 191.38 

����

��
���

418.40 222.02 536.40 217.22 482.00 204.02 360.00 200.18 184.00 190.26 

456.00 222.58 600.40 217.06 538.00 204.42 416.00 200.50 248.00 190.34 

540.00 223.30 656.40 216.90 578.00 204.50 472.00 200.58 316.00 190.50 

  680.40 216.98 610.00 204.50 544.00 200.58   

  736.40 217.38 670.00 205.30 615.20 200.18   

����

��	
	�

418.40 221.94 552.40 216.98 482.00 204.10 362.40 200.26 184.00 189.94 

448.00 222.26 600.40 216.82 522.00 204.18 416.00 200.18 248.00 190.10 

472.00 222.82 640.40 216.66 570.00 204.34 480.00 200.50 312.00 190.26 

  664.40 216.50 618.00 203.94 552.00 200.82   

  720.40 216.82 670.00 204.82 615.20 199.86   

����

���	��

418.40 230.10 560.40 216.26 498.00 203.38 360.00 200.34 200.00 189.46 

448.00 222.26 640.40 216.26 538.00 203.94 416.00 200.34 256.00 190.02 

472.00 222.90 712.40 216.66 578.00 204.10 488.00 200.42 312.00 189.70 

    626.00 203.70 552.00 200.50   

    674.00 204.34 615.20 200.02   

����

����

416.00 221.70 592.40 215.46 506.00 203.06 376.00 200.02 208.00 189.30 

440.00 222.18 640.40 215.46 578.00 203.78 416.00 200.02 256.00 189.38 

472.00 222.10 708.40 216.02 670.00 203.78 488.00 200.42 304.00 189.38 

      552.00 200.42   

      615.20 200.02   
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424.00 4.63 608.40 1.13 486.00 1.37 416.00 2.16 152.00 0.42 

432.00 3.76 624.40 1.48 502.00 1.48 448.00 2.19 192.00 2.06 

440.00 3.00 640.40 1.97 554.00 1.53 480.00 2.15 224.00 2.84 

448.00 1.49 672.40 2.11 586.00 2.67 544.00 3.64 248.00 1.43 

456.00 0.96 704.40 1.66 622.00 2.47 584.00 1.03 272.00 2.09 

����

��	
	�

424.00 7.88 608.40 1.86 490.00 1.94 432.00 5.81 152.00 1.17 

432.00 5.71 640.40 72.12 522.00 2.76 464.00 5.74 192.00 3.32 

440.00 4.14 652.40 1.80 554.00 2.52 496.00 9.46 224.00 4.07 

448.00 4.74 672.40 2.81 586.00 3.86 544.00 6.49 280.00 3.14 

456.00 1.15 704.40 2.33 650.00 2.98 604.00 5.66 304.00 0.63 

����

���
��

424.00 7.64 584.40 1.72 486.00 2.17 432.00 5.99 152.00 2.02 

432.00 8.54 608.40 2.85 506.00 2.64 464.00 6.29 192.00 3.09 

440.00 7.17 640.40 3.94 538.00 2.99 504.00 8.83 224.00 4.33 

448.00 5.78 672.40 3.54 570.00 3.55 544.00 6.38 256.00 4.57 

456.00 4.37 704.40 2.52 594.00 3.53 592.00 5.41 296.00 3.72 

����

���
��

424.00 8.78 576.40 2.06 486.00 3.05 432.00 5.93 152.00 5.00 

432.00 9.86 608.40 2.99 506.00 3.31 464.00 7.40 192.00 3.90 

440.00 9.42 640.40 4.74 546.00 3.46 504.00 7.44 224.00 5.06 

448.00 8.58 672.40 4.94 610.00 4.23 544.00 7.73 264.00 5.17 

456.00 6.76 708.40 2.81 662.00 4.80 592.00 15.96 296.00 4.42 

���


�����

424.00 7.68 576.40 1.92 486.00 2.24 424.00 8.53 144.00 2.85 

432.00 9.26 608.40 3.07 522.00 3.49 456.00 10.37 184.00 4.48 

440.00 9.77 640.40 5.33 554.00 3.66 496.00 8.74 216.00 6.23 

448.00 9.22 672.40 6.54 586.00 4.65 536.00 7.72 248.00 6.57 

464.00 7.90 704.40 2.06 610.00 7.12 592.00 9.56 288.00 6.10 

����

	�����

424.00 9.04 584.40 1.43 490.00 2.37 432.00 8.02 144.00 3.76 

432.00 13.93 608.40 2.67 506.00 2.62 464.00 5.36 184.00 4.15 

440.00 11.24 640.40 3.17 554.00 2.90 504.00 10.74 216.00 5.48 

448.00 8.77 672.40 4.71 594.00 4.60 544.00 8.14 256.00 5.58 

456.00 7.14 704.40 6.30 610.00 6.70 592.00 6.86 280.00 5.29 

����

��


�

424.00 7.02 584.40 1.32 506.00 2.29 432.00 6.85 176.00 2.65 

432.00 12.51 608.40 2.73 546.00 2.68 464.00 7.14 208.00 4.20 

440.00 9.63 640.40 2.44 586.00 4.03 504.00 4.79 224.00 5.25 

448.00 8.29 672.40 4.60 610.00 4.51 544.00 6.17 248.00 5.51 

456.00 6.03 700.40 6.07 642.00 5.72 584.00 5.60 272.00 5.53 

����

���
��

424.00 5.75 584.40 1.12 482.00 1.70 432.00 4.78 216.00 3.74 

432.00 8.44 616.40 3.10 498.00 2.64 464.00 4.31 232.00 4.33 

440.00 6.99 636.40 2.31 578.00 3.38 504.00 4.02 248.00 5.57 

448.00 5.21 668.40 4.49 610.00 3.53 544.00 4.59 264.00 5.65 

456.00 4.64 700.40 4.96 650.00 5.55 592.00 4.74 284.00 5.17 

����

��
���

424.00 7.70 584.40 1.13 506.00 2.40 432.00 4.52 240.00 3.99 

432.00 8.04 608.40 2.25 538.00 2.20 464.00 3.94 256.00 4.54 

440.00 5.60 632.40 2.12 602.00 2.80 504.00 3.21 272.00 5.26 

448.00 4.51 672.40 4.92 618.00 3.96 544.00 4.41 288.00 5.18 

456.00 3.33 700.40 4.92 662.00 4.32 592.00 4.33 296.00 3.25 

����

��	
	�

424.00 7.24 616.40 2.03 506.00 2.04 432.00 4.02 240.00 4.08 

432.00 6.17 632.40 1.39 538.00 1.75 464.00 3.94 256.00 4.73 

440.00 4.33 656.40 3.56 578.00 2.55 512.00 2.91 272.00 4.87 

448.00 3.86 672.40 4.40 610.00 2.16 544.00 3.48 280.00 4.88 

456.00 1.63 692.40 3.98 642.00 3.36 592.00 3.73 288.00 4.21 

����

���	��

424.00 7.15 616.40 1.77 506.00 1.81 432.00 1.22 236.00 3.42 

432.00 4.74 628.40 1.08 542.00 1.31 464.00 2.93 248.00 4.41 

440.00 3.98 664.40 3.57 578.00 2.47 504.00 2.43 256.00 3.71 

448.00 3.20 680.40 4.05 610.00 2.69 544.00 3.36 268.00 3.99 

456.00 1.54 696.40 4.05 662.00 3.54 592.00 3.65 288.00 5.63 

����

����

424.00 4.59 628.40 0.53 610.00 2.04 432.00 2.90 240.00 2.90 

432.00 2.93 668.40 4.03 594.00 2.22 464.00 3.34 256.00 3.32 

440.00 2.70 680.40 3.45 618.00 1.53 504.00 2.25 272.00 3.54 

128.00 0.00 692.40 3.80 642.00 3.56 544.00 3.32 288.00 3.27 

128.00 0.00 700.40 5.03 658.00 3.90 592.00 2.87 296.00 2.35 
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416.00 222.50 560.40 216.50 482.00 204.10 392.00 201.22 128.00 191.38 

448.00 222.66 640.40 216.58 530.00 204.18 448.00 200.18 168.00 191.38 

472.00 222.74 728.40 216.50 570.00 204.18 496.00 200.42 224.00 191.38 

    610.00 203.78 544.00 200.34 280.00 191.38 

    672.40 203.70 615.20 200.26 336.00 191.54 

����

��	
	�

410.40 223.86 544.40 217.54 478.80 204.66 408.00 200.82 127.20 191.86 

448.00 224.02 584.40 217.62 530.00 204.18 456.00 200.90 168.00 192.10 

480.00 224.10 629.20 217.62 570.00 204.58 520.00 200.50 232.00 192.42 

  672.40 217.22 610.00 204.34 560.00 200.42 280.00 192.34 

  730.80 217.38 671.60 204.26 608.00 200.42 340.00 192.18 

����

���
��

408.00 224.02 504.40 218.34 478.80 204.82 392.00 201.38 120.00 192.50 

472.00 224.42 552.40 218.18 522.00 204.58 440.00 201.62 168.00 192.18 

540.00 224.26 608.40 218.26 570.00 204.58 496.00 201.46 224.00 192.18 

  656.40 218.10 610.00 204.58 544.00 200.98 288.00 192.34 

  728.40 217.78 670.00 204.66 615.20 200.42 337.60 192.66 

����

���
��

408.00 223.78 498.80 219.30 482.00 204.26 391.20 202.58 120.00 192.90 

472.00 224.66 552.40 219.46 522.00 204.18 440.00 202.18 168.00 193.14 

544.00 224.90 600.40 219.54 566.80 204.42 488.00 201.94 216.00 192.82 

  656.40 218.42 610.00 204.74 552.00 201.22 264.00 192.66 

  732.40 217.78 670.00 204.98 615.20 200.42 344.00 192.90 

���


�����

412.80 223.46 496.40 219.86 476.40 204.66 380.00 203.30 119.20 192.82 

472.00 224.82 544.40 219.70 530.00 204.82 424.00 202.98 168.00 193.22 

544.00 225.30 600.40 220.02 570.00 204.98 480.00 202.42 216.00 193.30 

  664.40 219.14 618.00 204.42 544.00 201.70 264.00 193.30 

  732.40 218.58 670.00 205.94 615.20 201.06 352.00 193.22 

����

	�����

416.00 223.14 504.40 218.82 478.00 204.26 376.00 202.58 116.00 192.66 

472.00 224.26 552.40 218.98 522.00 203.94 424.00 202.42 168.00 192.98 

544.00 224.42 600.40 218.90 578.00 204.58 488.00 202.26 224.00 193.06 

  664.40 218.42 626.00 204.90 544.00 201.22 280.00 193.06 

  736.40 218.34 670.00 205.46 615.20 200.42 352.00 193.22 

����

��


�

416.00 222.90 512.40 218.26 482.00 204.02 376.00 202.10 119.20 191.62 

472.00 223.70 568.40 218.10 530.00 203.70 432.00 201.78 168.00 192.02 

540.00 223.86 624.40 218.26 578.00 203.86 488.00 201.22 224.00 191.86 

  672.40 217.86 618.00 204.26 544.00 200.66 288.00 192.82 

  736.40 218.10 670.00 204.98 615.20 200.42 344.00 207.22 

����

���
��

416.00  222.82  520.40  217.86  478.00  203.38  376.00  201.62  88.00  190.42  

464.00  223.22  576.40  217.86  530.00  203.22  424.00  201.22  128.00  190.58  

536.00  223.62  632.40  217.78  578.00  203.38  480.00  200.66  168.00  190.42  

  680.40  217.38  626.00  203.62  544.00  200.66  200.00  190.10  

  736.40  217.94  670.00  204.10  615.20  200.18  304.00  192.26  

����

��
���

416.00 222.34 536.40 217.62 486.00 202.10 376.00 201.46 76.80 190.10 

472.00 222.82 576.40 217.62 530.00 202.50 424.00 200.82 128.00 190.10 

538.40 223.46 632.40 217.30 578.00 202.58 488.00 200.66 168.00 189.94 

  680.40 217.14 618.00 202.90 544.00 200.50 200.00 189.86 

  736.40 217.22 670.00 203.86 615.20 200.18   

����

��	
	�

416.00 222.34 552.40 217.06 490.00 201.78 376.00 201.06 71.20 189.78 

456.00 223.14 600.40 217.30 522.00 202.26 424.00 200.50 112.00 189.70 

536.00 223.46 640.40 216.98 570.00 202.50 488.00 200.58 152.00 189.78 

  672.40 216.74 618.00 202.98 544.00 200.42 200.00 189.86 

  736.40 217.06 670.00 203.46 615.20 200.02   

����

���	��

416.00  222.34  568.40  214.82  490.00  201.22  380.00  200.66  64.00  189.22  

456.00  222.42  648.40  215.30  530.00  201.46  424.00  200.02  128.00  188.82  

536.00  223.22  728.40  216.90  578.00  201.78  488.00  200.34  192.00  189.06  

    618.00  202.74  544.00  200.34    

    670.00  203.14  604.00  200.10    

����

����

416.00 222.10 592.40 215.62 522.00 201.30 376.00 199.78 56.00 187.94 

456.00 222.18 648.40 215.54 578.00 201.22 432.00 199.14 88.00 187.62 

480.00 222.26 712.40 216.10 670.00 201.78 472.00 199.46 128.00 187.86 
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420.00 3.07 616.40 1.30 498.00 0.66 456.00 4.08 160.00 1.38 

428.00 3.86 644.40 2.67 530.00 1.24 472.00 3.70 184.00 1.38 

436.00 3.08 672.40 2.88 586.00 1.57 512.00 2.71 224.00 2.01 

444.00 2.58 704.40 1.31 610.00 2.32 560.00 5.07 248.00 2.24 

452.00 0.63 624.40 1.32 658.00 3.88 584.00 6.24 280.00 0.89 

����

��	
	�

424.00 6.33 612.40 2.22 490.00 1.63 424.00 3.87 152.00 1.95 

432.00 5.65 632.40 3.44 530.00 1.86 440.00 4.06 184.00 2.48 

440.00 4.29 648.40 3.90 586.00 2.25 488.00 4.23 224.00 2.53 

448.00 3.43 672.40 4.52 610.00 2.71 528.00 3.39 256.00 2.58 

456.00 1.32 704.40 2.79 658.00 5.46 560.00 3.96 288.00 0.47 

����

���
��

424.00  6.78  608.40  2.51  482.00  1.91  424.00  6.17  152.00  3.86  

432.00  8.57  636.40  3.66  514.00  1.97  448.00  5.35  184.00  5.29  

440.00  6.55  656.40  4.06  586.00  3.09  488.00  4.14  208.00  4.88  

448.00  4.79  672.40  4.51  610.00  4.67  520.00  5.04  280.00  2.52  

456.00  2.78  704.40  4.40  650.00  4.49  552.00  4.86  304.00  1.87  

����

���
��

424.00 12.96 568.40 1.55 490.00 2.88 416.00 3.54 144.00 5.75 

432.00 11.59 608.40 4.50 514.00 3.74 448.00 3.82 176.00 5.76 

440.00 10.32 632.40 5.69 570.00 3.47 480.00 5.21 200.00 4.98 

448.00 7.98 656.40 6.14 602.00 3.98 512.00 7.69 224.00 3.90 

456.00 5.94 680.40 5.19 634.00 5.93 552.00 6.30 296.00 2.28 

���


�����

424.00 3.76 576.40 3.69 490.00 2.91 392.00 6.39 128.00 4.05 

432.00 11.96 608.40 3.18 506.00 3.69 416.00 4.81 152.00 5.50 

440.00 10.43 640.40 8.53 546.00 3.45 464.00 4.84 184.00 6.12 

448.00 8.94 672.40 6.33 578.00 4.06 488.00 6.77 232.00 4.97 

460.00 6.65 704.40 6.52 610.00 7.02 544.00 6.66 264.00 4.94 

����

	�����

424.00 5.48 584.40 1.70 490.00 1.81 392.00 5.17 128.00 4.03 

432.00 10.41 128.40 2.64 554.00 3.26 416.00 4.44 152.00 5.73 

440.00 13.64 640.40 3.54 118.00 4.22 448.00 5.85 184.00 5.81 

448.00 10.34 672.40 5.12 610.00 5.82 480.00 5.03 216.00 5.52 

456.00 7.96 704.40 6.27 642.00 6.83 544.00 3.54 248.00 4.08 

����

��


�

424.00 8.59 592.40 0.92 490.00 2.79 392.00 5.15 120.00 7.23 

432.00 13.34 608.40 2.47 546.00 2.90 416.00 5.61 136.00 7.74 

440.00 10.48 640.40 3.42 570.00 4.67 440.00 5.40 152.00 7.43 

448.00 8.05 672.40 6.05 610.00 3.62 464.00 4.96 168.00 6.65 

460.00 6.29 704.40 5.87 642.00 5.01 492.00 3.96 184.00 5.73 

����

���
��

424.00 7.63 600.40 2.21 494.00 2.23 392.00 4.96 104.00 5.93 

432.00 8.66 616.40 2.21 546.00 3.90 408.00 5.34 116.00 6.04 

440.00 9.04 640.40 3.61 562.00 4.14 424.00 5.76 128.00 5.06 

448.00 6.79 672.40 5.40 586.00 3.83 448.00 4.79 140.00 4.52 

456.00 5.18 700.40 5.01 614.00 3.13 488.00 3.42 156.00 4.19 

����

��
���

424.00 7.91 592.40 1.31 498.00 1.58 392.00 4.69 80.00 4.98 

432.00 8.22 608.40 1.92 538.00 2.38 408.00 5.13 96.00 4.96 

440.00 5.56 636.40 3.14 554.00 3.26 424.00 5.26 112.00 5.12 

448.00 4.98 672.40 5.41 570.00 3.57 440.00 4.52 136.00 3.99 

456.00 4.11 700.40 4.66 610.00 2.36 456.00 3.68 160.00 3.16 

����

��	
	�

424.00 8.04 608.40 2.89 498.00 1.37 392.00 3.61 80.00 4.64 

432.00 6.51 624.40 2.97 530.00 2.69 408.00 3.72 92.00 5.14 

440.00 5.06 640.40 2.37 546.00 4.11 424.00 4.63 104.00 4.91 

448.00 3.73 672.40 4.20 570.00 4.90 440.00 4.30 120.00 4.44 

456.00 3.05 688.40 4.68 594.00 4.86 464.00 2.97 160.00 3.10 

����

���	��

424.00  7.20  608.40  2.05  530.00  2.69  392.00  2.69  76.00  3.78  

432.00  4.81  624.40  0.48  542.00  3.69  400.00  3.42  84.00  4.04  

440.00  3.58  640.40  1.40  554.00  3.99  408.00  3.70  92.00  3.74  

448.00  3.21  676.40  4.34  570.00  4.46  416.00  3.86  100.00  3.57  

456.00  0.99  696.40  4.35  586.00  3.79  424.00  4.35  108.00  3.49  

����

����

424.00 5.03 616.40 2.10 530.00 2.26 392.00 3.53 72.00 3.80 

432.00 3.16 632.40 1.43 538.00 2.58 400.00 3.46 80.00 3.83 

440.00 2.51 672.40 3.80 554.00 3.38 408.00 3.60 88.00 3.87 

448.00 1.96 684.40 4.70 570.00 4.13 416.00 3.46 96.00 3.56 

456.00 1.59 696.40 4.29 594.00 1.74 424.00 4.30 104.00 2.83 
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一、穩定方案試驗成果

(一)模型試驗目的

本項試驗主要目的是為模擬設計洪水歷線下，后豐便橋拆除、

自來水河道送水管 PB 左側拆除、后豐便道不拆除、布置正隆護岸

丁壩(既有)及進行護甲粒料補充及河槽左岸開挖規劃布置試驗情

況。

(二)模型試驗條件:與試驗方案 5 試驗條件皆相同，另外再進行規

劃中之新山綠鐵路橋至后豐橋左岸高;要在地開挖，試驗前量測地形詳

如圖 6-5 。量測方式及地點皆與試驗方案 5 相同。

(三)模型試驗結果

模型試驗過程觀察得知，通過新山綠鐵路橋上、下游端流心靠

向左岸;通過后豐橋上下游端流心靠向左岸，模型試驗過程詳見照

片 6-1~照片 6-5 '五處水位及流速值詳如表 6-2 及表 6-3 '洪峰流量

4，007 秒立方公尺通過時之水理詳如圖 6-6 。試驗後量測地形詳如圖

6-7 '將試驗後地形高手呈減掉試驗前地形高程之地形高手呈差(負值表

示沖刷、正值表示淤積) ，詳如圖 6-8 '由圈中得知，由上游至下游

較大沖刷位置及沖刷深度範圍如下:新山綠鐵路橋下游左岸跌水沖

刷(最大深度約 12. 5 公尺)、后豐橋上游端靠左岸沖刷坑(最大深

度約 7. 7 公尺)、后豐橋下游臨時變道靠靠左岸 PD 橋敬附近跌水沖

刷(最大深度約 12.8 公尺)、后豐橋下游斷面 28 靠右岸(最大深度

約 14. 7 公尺)、左岸豐州堤防(最大深度約 15 公尺)。
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418.40 220.18 392.40 215.78 410.00 203.62 288.00 202.74 128.00 191.38 

440.00 220.42 472.40 214.74 482.00 203.38 368.00 202.74 184.00 190.90 

464.00 220.42 552.40 214.42 562.00 203.78 448.00 201.86 232.00 190.74 

  624.40 214.58 618.00 203.38 528.00 201.78 288.00 190.98 

  720.40 214.58 678.00 203.22 615.20 202.10 336.00 190.98 

����

��	
	�

410.40 218.42 392.40 215.94 330.00 204.02 288.00 203.30 128.00 192.10 

440.00 220.10 472.40 215.54 410.00 204.18 368.00 203.06 176.00 191.70 

465.60 220.90 552.40 215.30 490.00 204.02 448.00 204.10 232.00 191.54 

  624.40 215.38 570.00 204.02 528.00 202.66 280.00 191.70 

  744.40 214.98 670.00 203.86 375.20 202.74 337.60 191.86 

����

���
��

418.40 220.10 392.40 216.34 330.00 204.26 288.00 203.78 120.00 192.58 

448.00 221.30 472.40 216.34 410.00 204.58 368.00 203.54 184.00 192.10 

472.00 222.10 552.40 215.78 490.00 204.74 448.00 202.74 232.00 192.18 

  632.40 215.62 570.00 204.42 528.00 202.90 280.00 192.26 

  744.40 215.62 670.00 204.34 615.20 202.82 336.00 192.42 

����

���
��

418.40 221.38 392.40 216.82 330.00 204.98 284.00 204.10 116.00 192.74 

456.00 223.62 472.40 216.34 410.00 205.22 364.00 204.02 176.00 192.82 

538.40 223.86 552.40 215.78 490.00 205.22 444.00 203.22 232.00 193.14 

  632.40 216.02 570.00 204.98 524.00 203.70 288.00 192.58 

  744.40 215.94 670.00 204.82 615.20 203.30 338.40 192.82 

���


�����

418.40 219.86 392.40 215.86 322.00 205.70 288.00 204.42 112.00 193.30 

456.00 223.46 472.40 215.22 410.00 205.62 368.00 204.34 176.00 193.22 

538.40 223.70 552.40 215.54 490.00 205.70 456.00 203.38 232.00 193.14 

  632.40 216.66 570.00 205.70 536.00 203.78 296.00 193.54 

  756.40 216.58 670.00 205.22 615.20 203.54 352.00 201.30 

����

	�����

418.40 221.30 384.40 215.38 330.00 204.98 288.00 204.02 112.00 192.26 

472.00 223.54 464.40 213.94 410.00 205.30 368.00 203.94 176.00 192.66 

538.40 223.70 544.40 214.82 490.00 205.30 448.00 203.30 232.00 192.82 

  624.40 216.50 570.00 205.06 528.00 203.70 280.00 193.30 

  744.40 216.66 670.00 204.82 615.20 203.46 352.00 193.70 

����

��


�

418.40 221.30 378.80 215.38 330.00 204.66 284.00 203.78 116.00 191.30 

464.00 223.22 458.80 214.98 410.00 204.90 364.00 203.70 208.00 191.62 

538.40 223.22 538.80 214.58 490.00 204.98 444.00 202.74 312.00 192.34 

  618.80 216.02 570.00 204.90 524.00 203.22   

  744.40 216.18 670.00 204.74 615.20 203.14   

����

���
��

418.40 220.02 374.00 215.38 330.00 204.50 284.00 203.70 120.00 190.34 

456.00 222.18 464.40 214.90 410.00 204.58 368.00 203.46 192.00 190.50 

538.40 223.14 544.40 214.10 490.00 204.58 448.00 202.34 264.00 190.34 

  624.40 215.78 570.00 204.34 528.00 202.66   

  744.40 215.94 670.00 204.18 615.20 202.82   

����

��
���

418.40 218.20 372.40 214.50 330.00 204.20 284.00 203.10 120.00 189.90 

440.00 220.50 464.40 214.50 410.00 204.30 368.00 203.10 192.00 189.90 

470.40 221.20 544.40 213.90 490.00 204.10 448.00 201.90 256.00 189.90 

  632.40 215.50 570.00 204.00 528.00 202.40   

  744.40 215.90 670.00 203.80 615.20 202.50   

����

��	
	�

418.40 217.86 372.40 214.66 330.00 204.10 284.00 203.06 152.00 189.46 

442.40 220.26 456.40 214.58 410.00 204.02 368.00 202.98 200.00 189.70 

464.00 220.98 536.40 213.70 490.00 204.10 448.00 201.46 264.00 189.54 

  616.40 215.06 578.00 203.70 528.00 202.10   

  736.40 215.30 670.00 203.54 615.20 202.10   

����

���	��

418.40 217.94 376.40 214.26 330.00 -36.38 296.00 200.50 152.00 189.30 

440.00 219.46 456.40 214.42 410.00 203.86 376.00 198.74 200.00 188.98 

456.00 220.02 536.40 213.46 490.00 203.78 456.00 201.54 256.00 188.82 

  640.40 214.90 570.00 203.70 536.00 201.86   

  728.40 215.22 670.00 203.62 615.20 201.86   

����

����

418.40 218.90 376.40 213.70 330.00 203.38 330.40 198.26 160.00 188.58 

432.00 219.38 456.40 214.26 410.00 203.54 376.00 198.02 192.00 188.66 

456.00 219.62 536.40 212.98 490.00 203.38 496.00 200.58 255.20 188.66 

  616.40 214.34 570.00 203.22 544.00 200.34   

  720.40 214.98 670.00 203.14 615.20 201.46   
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424.00 4.04 412.40 2.56 346.00 1.58 304.00 0.18 148.00 2.55 

432.00 5.07 448.40 2.17 386.00 1.28 368.00 1.43 176.00 1.70 

440.00 3.72 480.40 1.29 434.00 0.87 416.00 1.93 216.00 2.49 

448.00 2.38 516.40 1.40 506.00 0.91 480.00 0.26 316.00 3.15 

452.00 2.79 552.40 0.91 554.00 0.66 552.00 1.37 264.00 0.28 

����

��	
	�

424.00 11.40 408.40 2.89 346.00 1.82 328.00 1.49 144.00 4.61 

432.00 14.49 448.40 2.36 410.00 1.63 360.00 1.55 168.00 5.06 

440.00 8.10 480.40 1.72 474.00 1.02 400.00 1.91 228.00 2.47 

448.00 5.92 544.40 1.36 546.00 1.00 480.00 0.61 256.00 1.25 

456.00 4.64 640.40 0.41 602.00 1.00 552.00 2.65 284.00 0.63 

����

���
��

424.00 16.00 608.40 2.51 346.00 2.59 320.00 1.92 136.00 5.51 

432.00 16.28 636.40 3.66 402.00 2.01 360.00 2.09 168.00 4.69 

440.00 9.92 656.40 4.06 458.00 1.56 416.00 2.49 240.00 3.24 

448.00 8.48 672.40 4.51 514.00 1.32 472.00 1.36 264.00 0.42 

456.00 5.32 704.40 4.40 618.00 1.97 544.00 2.55 300.00 0.40 

����

���
��

424.00 11.86 416.40 5.27 354.00 3.00 320.00 2.30 136.00 4.65 

432.00 13.31 456.40 4.40 402.00 2.79 392.00 2.26 168.00 4.38 

440.00 13.93 512.40 2.86 458.00 2.28 440.00 2.63 208.00 5.82 

448.00 11.58 576.40 2.27 522.00 1.99 488.00 2.69 240.00 3.66 

456.00 7.70 640.40 1.43 602.00 1.89 544.00 3.04 280.00 3.94 

���


�����

424.00 3.05 416.40 5.24 354.00 3.42 320.00 2.41 136.00 0.96 

432.00 2.82 456.40 4.70 410.00 3.11 368.00 2.87 176.00 5.42 

440.00 2.20 552.40 3.59 474.00 2.45 440.00 3.09 208.00 5.16 

448.00 13.66 616.40 2.80 538.00 2.35 496.00 2.48 248.00 5.60 

464.00 10.68 672.40 1.37 610.00 3.00 552.00 2.97 272.00 5.06 

����

	�����

424.00 11.57 464.40 3.07 346.00 2.34 312.00 2.23 132.00 3.46 

432.00 13.85 512.40 2.95 410.00 2.44 352.00 1.51 168.00 4.38 

440.00 13.99 576.40 3.04 482.00 2.24 400.00 3.36 200.00 5.49 

448.00 11.34 640.40 1.31 546.00 2.45 464.00 2.68 240.00 5.48 

456.00 6.02 680.40 1.24 610.00 2.09 544.00 3.46 272.00 4.25 

����

��


�

424.00 13.53 392.40 5.43 346.00 2.53 320.00 2.01 136.00 2.29 

432.00 14.07 448.40 2.69 402.00 2.21 360.00 2.51 168.00 4.96 

440.00 11.95 544.40 3.43 466.00 2.14 408.00 2.64 200.00 6.88 

448.00 8.86 584.40 2.96 522.00 1.73 472.00 1.94 232.00 6.32 

464.00 5.08 640.40 1.99 586.00 2.15 544.00 3.07 260.00 2.80 

����

���
��

424.00 14.90 392.40 4.86 354.00 2.34 320.00 1.80 176.00 5.40 

432.00 15.92 520.40 4.50 418.00 2.00 360.00 2.06 192.00 5.90 

440.00 11.42 584.40 2.90 482.00 1.69 432.00 2.15 208.00 5.75 

448.00 9.36 640.40 1.14 546.00 1.75 488.00 2.15 224.00 4.67 

456.00 5.28 680.40 1.28 602.00 1.94 552.00 3.24 240.00 3.57 

����

��
���

424.00 13.18 392.40 3.78 346.00 1.96 320.00 1.71 172.00 4.42 

432.00 14.15 416.40 0.51 394.00 2.09 360.00 1.56 188.00 4.52 

440.00 12.21 524.40 4.39 458.00 1.52 408.00 2.13 212.00 4.90 

448.00 6.95 584.40 2.91 530.00 1.45 464.00 2.02 228.00 4.10 

456.00 6.33 640.40 1.81 594.00 1.21 544.00 2.63 244.00 1.77 

����

��	
	�

424.00 9.44 388.40 3.86 346.00 2.01 320.00 1.57 168.00 3.17 

432.00 13.58 456.40 2.80 402.00 1.94 352.00 0.68 184.00 3.70 

440.00 10.77 524.40 4.49 466.00 1.35 400.00 1.98 200.00 4.33 

448.00 6.64 584.40 2.81 530.00 1.28 464.00 1.94 216.00 4.25 

456.00 6.28 640.40 1.65 586.00 0.98 544.00 2.63 232.00 3.78 

����

���	��

424.00 11.68 388.40 3.79 346.00 1.71 320.00 1.35 172.00 3.83 

432.00 12.82 456.40 1.82 418.00 1.15 364.00 7.36 188.00 4.01 

440.00 11.11 524.40 3.64 498.00 1.14 416.00 1.85 204.00 3.61 

448.00 5.77 584.40 2.56 562.00 1.23 472.00 0.77 220.00 3.56 

452.00 5.15 624.40 1.97 634.00 1.28 544.00 1.22 236.00 2.82 

����

����

428.00 9.38 388.40 3.34 346.00 1.49 336.00 4.75 168.00 2.67 

436.00 6.95 524.40 3.68 386.00 1.34 348.00 4.36 184.00 3.26 

444.00 4.36 584.40 2.44 450.00 0.84 368.00 3.04 200.00 3.37 

128.00 0.00 616.40 1.52 514.00 0.54 520.00 2.70 216.00 2.78 

128.00 0.00 648.40 0.21 610.00 0.68 576.00 1.97 232.00 2.97 
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