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Experiments Study on Aprons of Sabo Dams

Sabo Division, Sabo Department

Head of Division : Yoshiharu ISHIKAWA

Senior Researcher : Michiya IRASAWA
Akihisa FUKUMOTO

Synopsis

Protection in aprons of sabo (erosion control) dams is installed for the purpose of preventing
scouring of the foundations by water falling from the spillways of the sabo (erosion control)
dams, and to stabilize the level of the riverbed until the strecam rcturns to the normal hydraulic
state of river. In experimental research on the protection of aprons of the dams in the past,
investigations werce conducted under the condition that the crown of the counter dam is at the
same elevation as the riverbed downstream, and the semi-theoretical applicability of the length of
apron and the height of the counter dam has been established. But there are many crosion
control dams where the crown of the counter dam is situated higher than the riverbed. In this
report, we conducted experiments in which the riverbed is made the same height as the crown of
the apron, and the length of apron and the height of the counter dam were varied. The purposc is
to determine appropriate height of counter dam and length of apron to minimize the scouring
downstream of counter dam.

Key Word : Sabo dam, preventive work for apron, hydraulic model test
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50

3

5 22.1 28.1 28.1 28.1 28.1 6.0 6.0 6.0 6.0

0 22.3(=2.7) 26.7 26.7 26.8 26.7 4.4 4.4 4.5 4.4
-19 -2.0 -0.4 -0.1 -0.4 -0.3 1.8 1.9 1.8 1.7
=30 -1.7 -0.2 -0.3 -0.2 -0.2 1.5 1.4 1.5 1.5
-40 -1.3 -0.3 -0.1 -0.2 -0.2 1.0 1.2 1.1 1.1
R 02 02 011 02 098] 081 0281 03
-80 0.0 1.4 1.3 1.5 1.4 1.4 1.3 1.5 1.4
-85 0.0 2.0 1.7 2.0 1.9 2.0 1.7 2.0 1.8
-85 0.0 ~14.0 3.0 |-12.2 -9.7 2.0 1.7 2.0 1.9 16.0 4.7 14.2 11.6
-90 0.0 -15.2 -4.3 | -11.3 |[-10.8 3.8 1.2 4.7 3.3 19.1 5.5 18.0 13.5
-100 0.0 -15.1 -0.2 -9.8 [~-11.4 1.3 -1.9 2.4 0.6 16.4 7.3 12.2 12.0
-110 0.0 -9.8 [-12.9 |-10.5 |-11.1 -0.7 1.2 -0.2 0.1 9.1 4.1 10.3 11.2
-120 0.0 -12.2 |-10.0 | -7.7 |-10.0 0.0 3.0 0.6 1.2 | 12.2 | 13.0 | 8.3 | 11.2
-140 0.0 -7.3 -3.1 -5.7 -5.4 2.3 3.5 3.0 2.5 8.6 6.6 8.7 8.3
-145 0.0 -3.5 -3.0 -3.5 -3.3 3.5 4.4 3.7 3.8 7.0 7.4 1.2 7.2
-150 0.0 -3.2 -3.0 -4.2 -3.5 4.0 2.5 4.3 3.8 7.2 5.5 8.5 7.1
155 50 038 | 3.0 | 25 | 1.6 | 40 ] 18| 3.0 35 32 18 75 53
-160 0.0 0.0 -4.1 -1.0 -1.7 3.1 1.3 4.1 2.8 3.1 5.4 5.1 4.5
-165 0.0 -1.0 -3.0 -1.0 -1.7 2.0 1.3 3.1 2.1 3.0 4.3 4.1 3.8
-180 0.0 -0.7 -4.3 -0.7 -1.9 2.1 0.5 2.3 1.6 2.8 4.8 3.0 3.5
=200 0.0 -5.3 -4.3 -0.9 -3.5 -1.7 0.0 1.9 0.1 3.8 4.3 2.8 3.6
~265 8.0 -2.3 |-12.4 -1.5 -5.4 -1.8 ~1.4 1.3 -0.6 0.5 11.0 2.8 4.8
=365 0.0 0.5 -9.3 -0.5 -3.1 1.5 -0.1 0.5 0.8 1.0 9.2 1.0 3.7




= —Case? AL - FTEREGREMT —BE =R B cem

;L . B oK & W K #& B E - H K OE - K {L 7K &
o | BARWRS =B Te o2 B[¥ B|E BT % B|¥ B £ E[7 U]% BE[* B|& B[+ 0[F R[F 5

50 . o . 27.4 | 27.5 | 27.9 | 27.6
| , , 28.3 | 28.6 | 28.6 | 28.5

5 1 225 , 28.0 | 28.0 | 28.0 | 28.0 5.5 5.5 | .5.5 5.5
0 | 22723 , 26.4 | 26.5 | 26.4 | 26.4 | 3.7 3.8 3.7 | 3.7
-17 -1.8 ' 0.0 0.8 0.4 | 0.4 1.8 | 2.6.1 2.2 2.2
=271 -1.4 o R 0.3 0.3 0.3 0.3 1.7 1.7 1.7 1.7
=31 | _-1.1 , _ . 0.6 1.0 1 0.5 0.7 1.7 2.1 1.6 1.8
-47 -0.8 | ; , . 3.4 0.8 3.5 2.6 4.2 1.6 4.3 3.4
-517. -0.4 - 4.8 1.3 5.0 3.1 5.2 1.7 5.4 4.1
-67 | 0.1 , _ 5.1 2.1 6.0 4.4 | 5.2 2.2 | 6.1 4.5
=10 2.0 , ; 5.1 8.7 6.2 6.7 3.1 6.7 4.2 4.7
-15 2.0(0.0) ‘ 3.3 | -4.4 | -4.1 | -3.9 3.4 | 10.7 4.0 6.0 6.7 | 15.1 8.1 | 10.0
| -6 0.0 ‘ 3.2 | 3.7 | -4.4 | 3.8 3.2 | 102 | 3.2 55 | 6.4 | 13.9 7.6 8.3
@ -80 0.0 , , 2.9 | 4.4 | -4.7 | -4.0 2.0 | 115 1.8 5.1 4.9 | 15.9 6.5 9.1
| -85 0.0 3.1 | -3 | -5.0 | 4.1 2.8 | 11.8 | 3.3 | 6.0 5.9 | 16.1 8.3 | 10.1
-90 | 0.0 : 3.1 | 41| 56 | 43| 32| 76| 32 47| 63 | 11.7 | 88 | 88
: -85 0.0 . . 25 | -6.9 | -4.3 | -4.6 3.6 3.7 3.7 3.7 6.1 | 10.6 8.0 8.2
: -100 0.0 . 30| 93| 3.6 | 5.0 | 37| 3.1 ] 42 [ 37 ] 57124 ) 7.8 | 8.8
-105 | 0.0 _ -0.8 | -8.1 | -1.1 | -3.7 3.8 5.3 4.2 4.4 4.6 | 14.4 5.3 8.1
-115. 0.0 , -0.3 2.0 1.1 0.9 4.0 7.1 ] 3.8 5.0 4.3 5.1 2.8 4.1
-125. 0.0 , 0.2 | -1.9 0.9 | -0.3 4.0 7.2 4.0 5.1 3.8 | 9.1 3.1 5.3
-170 | . 0.0 _ 1.7 | 0.4 2.0 1.1 4.4 4.6 4.1 4.4 2.7 5.0 2.1 3.3
=270 0.0 -0.6 | -1.8 6.1 | -0.8 3.2 ] 3.1 1 3.8 3.3 3.8 4.9 3.5 4.1
-370 0.0 1 -1.2 ] 3.3 | 0.6 | -1.7 2.2 2.5 | 2.0 2.2 3.4 58 | 2.6 3.9
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218 | 215 21T | 215
28.5 | 28.7 | 28.6 | 28.6

22.5 : 28.0 | 28.1 | 28.1 | 28.1 5.5 5.6 5.6 5.6
22.7(-2.3) : : ) 0263 | 26.2 | 28.4 | 26.3 3.6 3.5 3.7 3.6
-1.8 _ : 1.5 0.4 1.1 1.0 3.3 2.2 2.9 2.8
-1.5 . 3.4 4.3 3.3 3.7 4.9 5.8 4.8 5.2
-1.1 3.6 4.9 4.1 4.2 4.7 6.0 5.2 5.3
-0.8 : : 4.4 7.6 5.2 5.7 5.2 8.4 6.0 6.5
-0.5 o 4.8 9.0 6.3 6.7 5.3 9.5 6.8 7.2
-0.1 . : ' 6.9 3.7 7.7 8.1 7.0 9.8 7.8 8.2
3.5 : 7.1 9.8 8.0 8.2 3.6 6.1 4.5 4.7
3.5(0.0) . , - =31 | 8.7 | 3.1 | -3.3 5.8 8.5 6.7 7.0 8.8 12.2 9.8 | 10.3
0.0 ‘ 2.4 | 45 | 2.2 | 3.0 4.0 7.2 5.4 5.5 6.4 11.7 7.6 8.6
0.0 | -4.2 | -6.3 | -4.3 | -4.9 3.3 4.5 3.2 3.7 7.8 1 10.8 7.5 8.6
0.0 . . -4.9 | 8.2 | -5.2 | 6.1 3.9 3.8 4.5 4.1 8.8 | 12.0 9.7 | 10.2
0.0 , =5.7.] 9.8 | -6.1 | -T.2 5.3 5.3 5.5 5.4 | 11.0 5.1 11.6 | 12.6
0.0 -5.0 | -8.9 | -6.0 | -6.6 5.7 5.7 6.2 5.9 | 10.7 14.6 | 12.2 | 12.5
0.0 , 3.0 | 7.4 | 4.9 | -5.1 6.2 6.5 6.9 6.6 9.2 14.4 | 11.8 | 11.8
¢.0 , -0.3 | 5.5 | -1.9 | 2.6 6.5 6.9 7.0 6.8 6.8 | 12.4 8.9 9.4
0.0 : 1.8 0.7 2.7 | 1.7 5.4 7.3 6.8 6.5 3.8 6.6 4.1 4.8
0.0 o 2.0 1.3 2.8 2.0 5.3 5.4 5.6 5.4 3.3 4.1 2.8 3.4
0.0 . 0.8 0.1 1.4 0.8 4.4 4.7 4.2 4.4 3.6 4.6 2.8 3.7
0.0 L -1.1 0.3 | =0.5 | -0.4 3.0 3.8 3.5 3.4 4.1 3.5 4.0 3.9
- 0.0 , -0.6 ; -1.0 | -0.5 | -0.7 3.5 2.9 3.2 3.2 4.1 3.9 3.7 3.9
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50 373 | 27.4 | 21.7 | 27.5
B T 284 | 28.5 | 28.6 | 28.5
5 22.5 , . 28.0 | 28.1 | 28.0 | 28.0 | 5.5 | 56 ] 5.5 | 5.3
0 22.7(-2.3) , T26.1 | 26.2 | 26.2 | 26.2 | 3.4 | 3.5 | 3.3 1 3.3
-16 1.8 , B 55 | 67 | 55 | 58| 731 851 73 7.7
26 | -1.5 ' 63 | 6.8 | 7.1 ] 67 | 7.8 | 83 | 8.6 8.2
36 11 68 | 82 | 75| 75| 79 | 9.3 | 8.6 | 3.0
45 0.8 8.2 | 9.6 | 89 | 89 | 9.0 | 1041 9.7 9.7
56 205 9.6 | 11.3 | 9.5 | 10.1 | 10.1 | 11.8 | 10.0 | 10.5
=66 | -0.1 9.9 | 11.8 | 10.4 | 107 | 10.6 | 11.9 | 105 | 10.3
=10 5.5 | 10.3 | 11.6 | 10.6 | 10.8 | 4.8 | 6.1 ] 51| 5.3
=15 5.5(0.0) -4.7 | 1.4 [ -4.5 | =55 | 8.8 | 10.1 | 9.0 | 93 | 135 | 17.5 | 135 | 1a.8
| =76 0.0 5.2 | -8.0 | 5.2 | -6.1 | 7.4 | 89 | 67 ] 7.7 1 126 | 168 | 119 | 3.3
- 80 0.0 6.1 [-105 | -6.8 | 7.8 | 3.7 | 45| 3561 3.9 | 0.8 | 150 | 104 | 1.7
T -85 0.0 8.5 |-12.4 | <73 [ 9.4 | 4.4 | 51| 5.1 49 | 129 | 17.5 | 122 | 143
) 0.0 1.8 [-13.0 | -7.4 | 9.4 | 53 | 5.4 | 54 | 54 | 151 | 18.4 | 12.8 | 128
=95 0.0 8.7 [-12.8 | 7.2 | 9.6 | 6.0 | 53 ] 6.7 | 6.0 1 147 | 8.1 | 139 1 153
, ~100 0.0 -5.7 [-12.6 | 2.8 | 1.0 | 6.4 | 6.4 ] 67 65 | 1211 180 | 55 1 135
~105 0.0 13 1 4.9 | 1.7 | 06| 651 72| 641 671 52 0.1 | 47 73
-115 0.0 1.7 ] 08 | 2.0 | 1.3 ] 53 | 69 ] 521 581 351 66 1 321 43
| 125 0.0 1] 03] 1.5 1.0 46 51 511 491 351 281 351 40
170 0.0 06 | 0.1 | 1.0 06 | 38 ] 38 ] &1 38 | 321 371 311 33
=270 0.0 -0.5 ] 0.4 | 04| 01| 32| 32 307 3.1 391 2381 251 3.0
, 370 0.0 -0.9 | -0.9 | -1.4 | -1.1 | 3.0 2.7 | 251 271 39 361 39 33
{
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FIASE - VAT R ST — B 2 B4 e
- & Kk % W R & % E - E K & X = X %
BRNo | FARAIRE g BE¥ Bk B[F L % B|% B &£ BE|F 0|5 B B2 EF 0|5 E = 5

50 ’ 28.5 28.7 28.9 28.7

3 1 . 294 | 29.8 | 297 | 29.6

5 23.3 28.0 29.2 28.3 29.2 5.7 5.9 6.0 5.9

0 23.5(-1.5) 28.3 29.2 27.4 28.6 5.8 5.7 3.9 5.1
-18 -0.8 1.6 1.8 1.4 1.5 2.5 2.5 2.3 2.4
-28 -0.6 4.7 2.4 4.7 3.9 5.3 3.0 5.3 4.5
38 | 0.2 54 | 33 | 5.0 | 46| 56 35| 5.2 | 43
—45 2.0 6.5 6.5 7.1 6.7 4.5 4.5 5.1 4.7
=50 2.000.0) -1.9 -0.7 -1.6 -1.4 5.6 8.5 5.8 6.6 7.5 9.2 7.4 8.0
-5r 0.0 -2.0 -1.1 -2.6 -1.9 5.0 9.7 5.3 6.7 7.0 10.8 7.9 8.6
=55 . 0.0 -2.6 -1.8 -3.0 -2.5 3.2 6.6 4.3 4.7 5.8 8.4 7.3 7.2
-§0 6.0 -3.0 -3.2 -3.5 -3.2 3.1 3.4 3.2 3.2 6.1 6.6 5.7 §.5
-5 | 0.0 2.7 ] 3.9 | 28 | 3.1 | 42 ] 38| 41 ] 40 691 771 63 72
=70 0.0 -1.2 1 -3.8 -1.3 -2.0 5.1 4.8 6.3 5.4 6.3 8.4 7.6 7.4
=15 0.9 1.0 | -2.8 0.9 -0.6 5.5 7.4 6.1 6.3 4.5 10.2 6.1 6.9
-80 0.0 2.8 -0.1 1.7 1.4 5.8 7.8 §.8 6.8 3.2 7.9 5.1 5.4
=85 0.0 2.6 2.4 2.0 2.3 5.4 7.5 5.7 6.2 2.8 5.1 3.7 3.9
-35 0.0 3.3 3.5 3.1- 3.3 5.4 6.5 6.0 6.0 2.1 3.0 2.8 2.7
105 | 0.0 27 3.4 ] 29| 30 5.0 621 61 58] 23| 28] 321 23
~145 - 0.0 2.2 2.7 2.8 2.6 5.2 5.5 5.3 5.3 3.0 2.8 2.5 2.8
-245 0.0 2.4 2.8 1.5 2.2 4.9 4.6 4.8 4.8 2.5 2.0 3.3 2.6
-345 0.0 1.4 1.8 | 1.1 1.4 4.4 4.1 3.8 4.1 3.0 2.3 2.7 2.1
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B | AR e [E B[ B EEF 5|2 BT B E B = S BT B E B 515 £ =5
2 284 | 28.5 | 28.6 | 28.5
8 |- 294 | 295 | 285 | 29.5
J 23.3 29.1 | 28.2 | 292 | 29.2 | 58 | 58 | 58 | 5.9
0 23.5(-1.5) 273 | 21.2 | 278 | 27.3 | 3.8 | 3.7 | 3.8 | 3.8
-18.6 | 0.9 13 ] 2.2 | 16 1.7] 22 3.1 25 2.5
-28.6| 0.5 6.1 | 48 | 57 ! 551 66| 53 62| 6.0
-38.6| -0.2 73] 7.7 7.0 7.3 1 7.5 | 3.9 ] 1.2 ] 1.5
-45 3.5 86 | 103 | 92| 94| 51 ] 68| 57 59
=50 | 3.50.0) -1.5 | -4.0 [ -1.7 | =24 | 86 | 9.8 | 8.7 | 9.4 | 10.1 | 13.8 | 11.4 | 11.8
-5l 0.0 2.0 | 2.8 -1.5 | 2.1 | 7.8 | 85 | 9.2 8.5 | 9.8 | 11.3 | 10.7 | 10.6
=55 0.0 2.2 48 27 52| 53| 60 65| 59| 7.5 1 108 | 9.2 8.2
—60. 0.0 -3.0 | 6.1 [ 3.1 [ =41 | 86 | 42 | 3.6 3.8 68 | 103 | 6.7 | 7.9
| -85 0.0 -3.1 -5.6 -3.1 -3.9 6.0 6.3 5.9 6.1 9.1 11.8 9.0 19.0
% ) 0.0 ; -2.0 | 45 [ -2.0 | 2.8 | 66 | 7.8 | 6.6 | 7.0 | 86 | 12.3 | 8.6 | 9.8
‘ =15 | 0.0 0.3 | -1.3 ] 07 ] 03 | 6.6 8.0 681 7.2 ] 69 | 9.3 ] 6.2 | 7.5
-8 | 0.0 1.8 | 1.8 23] 2.0 61| 77| 7.0 | 68 | 43 | 59 | 47 5.0
-85 0.0 2.6 | 2.1 2.7 ] 25| 53] 72| 601 621 2.7 5.1 ] 331 3.1
95 0.0 1.6 | 1.3 | 25| 1.8 | 511 62| 56| 581 35| 48 | 3.1 3.8
,? -105 0.0 1.3 1.1 3.6 2.0 5.1 5.6 6.0 5.8 3.8 4.5 2.4 | 3.8
-145 0.0 | 1.1 [ 08 ] 2.0 [ 13 ] 48[ 50| 54| 51| 38 42| 8.4 3.8
245 0.0 0.8 | 0.8 | 08 | 08 | 45| 47| 42 | 45| 3.7 ] 3.8 | 3.4 3.7
ié 345 9.0 0.4 | 0.2 09 ] 05| 40| 43 | 43| 42 ] 3.6 41| 3.4 1 37
| ,

e L PR ST




F=Z—Case” FRAZZ - (IR ESHET —EBE SR Eflcam

R Sl Al Nt

TR B K 8 @ R & T E - H EOE X fL 7K &
ERT LIE ER B E RIT LEERBFEFHERT L|IERBIT I E RBRIT LIEBTEY
28.0 | 28.5 | 28.6 | 28.4
» 29.4 | 29.5 | 28.4 | 29.4
. 233 : : s 29.1 | 29.1 | 28.8 | 29.0 5.8 5.8 5.5 5.7
23.5(-1.5) _ By 27.3 | 26.6 | 25.9 | 26.6 3.8 3.1 2.4 3.1
-1.0 | _ 8.0 3.8 8.8 8.5 8.0 9.8 8.8 9.5
-0.6 - 8.5 8.0 8.9 8.8 9.1 9.6 9.5 9.4
=0.3 : ' 8.3 9.8 9.2 9.4 9.6 | 10.1 9.5 9.7
5.5 ‘ : 11.4 | 13.0 | 12.1 12.2 5.9 7.5 6.6 6.7
550000 | 0.8 | -3.1 } -1.2 | -1.7 12.0 12.9 13.2 12.7 | 12.8 | 16.0 | 14.4 | 14.4
0.0 : -1.6 | 4.4 -1.7 | 2.8 12.2 12.6 | 12.8 12.5 | 13.8 | 17.0 | 14.5 | 15.1
0.0 SR : C-2.8 1 5.7 | 3.1 | 3.9 8.8 9.1 7.8 8.6 | 1i.6 | 14.3 | 10.9 12.4
0.0. : : -4.2 .0 -7.2 | ~4.5 | -6.8 4.6 4.7 4.3 4.5 8.8 { 11.8 8.8 9.3
0.0 , -4.3 { -7.0 | =3.0 | 4.8 5.1 5.0 8.7 5.3 8.4 | 12.0 8.1 10.1
0.0 -3.3 4 -6.1 | -1.9 | -3.8 6.7 6.3 5.9 6.3 10.0 12.4 7.8 | 10.1
0.0 : ‘ -0.5 | 4.5 | 0.3 | -1.8 7.3 7.1 7.4 7.3 7.8 | 11.6 1.7 9.0
0.0 - 3.0 1.9 2.3 2.4 7.2 7.8 7.1 7.4 4.2 6.0 4.8 5.0
0.0 : 2.4 3.0 | 3.1 2.8 6.1 7.8 7.3 7.1 3.7 4.8 4.2 4.2
- 0.0 : 3.3 2.3 2.7 2.8 5.7 5.7 6.2 5.9 2.4 3.4 3.5 3.1
0.0 : 3.0 2.4 2.9 2.8 5.0 5.9 5.7 5.5 2.0 3.5 2.8 2.8
0.0 : : 2.0 1.4 2.4 1.9 4.5 4.4 5.1 4.7 2.5 3.0 2.7 2.7
0.0 : 1.0 1.2 0.0 0.7 3.8 4.4 3.5 3.8 2.8 3.2 3.5 3.2
0.0 : : 0.7 | 1.6 0.7 1.0 3.6 3.9 3.9 3.8 2.9 2.3 3.2 2.8




F=Z—Cases TIRASL - VAT ORrEFENT —BE R il cm

BT B Kk % W K & ¥\ - OB OB 7K fiL K )
E E|¥F O BIE HE RBRT O E B|IE Bl B[ U|F BT B £ 2|7 0 & B ® B
28.2 | 28.3 | 28.5 | 28.3

: 29.4 | 29.6 | 29.5 | 29.5
23.7 29.0 | 29.2 | 29.2 | 29.1 5.3 5.5 5.5 5.4
23.9(-1.1) 27.5 | 27.6 | 27.5 | 21.5 3.6 3.7 3.8 3.6
-0.6 0.9 1.7 1.4 1.3 1.5 2.3 2.0 1.9
-0.3 4.4 4.3 4.4 4.4 4.7 4.6 4.7 4.7
2.0 , 6.6 7.3 6.6 6.8 46 | 5.3 4.6 4.8
2.00.0) -2.5 | -1.9 | -1.4 | -1.9 6.7 9.1 8.2 8.0 9.2 | 11.0 9.6 9.9
0.0 =29 ] 3.7 ] 4.0 ] 3.5 3.7 6.1 5.7 5.2 6.6 9.8 9.7 8.7
0.0 3.9 | ~4.4 | -4.4 | -4.2 2.3 4.8 3.7 3.6 6.2 9.2 8.1 7.8
0.0 - -3.5 | -5.5 | -5.0 | -4.7 3.4 3.2 2.2 2.9 6.9 8.7 7.2 7.6
0.0 . . _ 2.1 | 6.8 | -4.4 | -4.4 4.4 5.3 4.3 4.7 6.5 | 12.1 8.7 9.1
0.0 ' -0.5 | -6.0 | -2.7 | -3.1 5.1 6.4 5.2 5.6 5.6 | 12.4 7.9 8.8
0.0 -0.5 | -4.7 | -2.0 | 2.4 4.9 5.7 5.3 5.6 5.4 | 11.4 7.3 8.0
0.0 1.2 | -2 | -0.6 1 -0.2 4.7 6.4 4.9 5.3 3.5 7.6 5.5 5.5
0.0 1.8 0.2 0.1 0.7 4.2 5.2 4.3 4.6 2.4 5.0 4.2 3.9
0.0 0.1 | -0.1 1.0 0.3 2.9 4.1 3.8 3.8 2.8 4.2 2.8 3.3
0.0 A -0.4 0.4 0.7 0.2 3.5 3.5 4.3 3.8 3.9 3.1 3.5 3.5
0.0 , 1 0.7 0.2 | -0.6 0.1 3.5 3.3 3.1 3.3 2.8 3.1 3.7 3.2




wms semes b

FF-—Case9

SIASE - VTR AT — B = B e
: R R WG x & p =
Wste | BARFRE =2 Te 1% BE|Y BE BE[F 08 EE B EEF 05 BT 5 B o5 555

50 28.4 28.8 28.6 28.5

8 28 .4 29.5 28.6 29.5

5 23.7 29.1 29.2 29.1 29.1 5.4 5.5 5.4 5.4

0 23.9¢-1.1) 27.6 27.5 27.4 27.5 3.7 3.8 3.5 3.6
-18.5 -0.5 4.7 5.5 5.6 5.3 5.3 6.1 6.2 5.9
=25 -0.3 6.8 6.2 6.8 6.6 7.1 8.5 7.1 6.9
~30 -0.2 7.2 7.8 7.1 7.4 7.4 8.0 1.3 7.6
35 T 35 , 75 1 5 | 11| 106 ] 58] 30 76 71
-4 3.500.0) -0.8 -2.7 | -1.5 -1.7 10.6 12.2 11.2 11.3 11.4 14.9 12.7 13.0
—45 0.0 2.0 | -5.0 -3.4 -3.5 8.2 8.9 7.9 8.3 19.2 13.9 11.3 11.8
-50 0.0 -3.3 -5.2 -4.3 -4.3 3.8 5.5 4.6 4.6 7.1 10.7 8.9 8.9
=55 0.0 -3.6 -6.5 -4.3 -4.8 3.2 3.0 2.9 3.0 6.8 9.5 7.2 7.8
-60 0.0 -3.7 -7.2 -4.6 -5.2 4.8 5.8 5.4 5.3 8.5 13.0 10.0 10.5
-65 0.0 -3.4 | -6.5 -4.3 -4.7 6.1 6.7 5.8 6.2 9.5 13.2 10.1 10.9
-7¢ 0.0 1.2 -3.3 -0.3 -0.8 6.0 5.7 5.8 6.2 4.8 10.0 6.1 | 7.0
=75 0.0 1.3 0.1 1.3 0.9 5.7 6.6 5.8 6.0 4.4 6.5 4.5 5.1
-85 0.0 1.4 1.5 1.5 . 1.5 4.8 5.6 4.5 4.9 3.2 4.1 3.0 3.4
a0 0.0 0.1 | 01| 0.4 ] 01 ] 37 41| 44 41 38 £0 | 23| 13
20 | 0.0 04| 02 ] 00| 02 33| 28 321 3.1 371 30 32 33
=340 0.0 0.3 0.2 -1.0. -0.2 3.1 3.0 2.7 2.9 2.8 2.8 3.7 3.1




F=—Caselld ZkAr - FIEGE E=REHT—EBES= BA tcm
N o B K & W R B % E - ¥ ® E X I X 3
°ﬂ’§ﬂ°ﬁmﬁig7‘£#ﬂ?:‘sE%,ﬂZis,E%qzlb:s&"iszz;‘%qzl\za;%ﬂzi’sz;:—a@:L\;’sﬁfﬁrs
30 , 983 | 28.6 | 28.6 | 28.5
e : ' | 29.4 | 29.5 | 23.6 | 29.5
S 23.7 _ _ _ 29.1 | 29.1 | 29.1 | 2.1 | 5.4 | 5.4 | 54 | 5.4
23.9¢-1.1) , , 275 | 27.6 | 278 | 21.5 | 3.6 | 3.7 | 3.4 | 3.6
-18.5| 0.6 _A , 100 | 9.8 | 10.3 | 10.0 | 10.6 | 10.4 | 10.8 | 10.6
25 0.3 B , 100 | 9.0 ] 9.9 ¢.6 [ 10.3 | 9.3 | 10.2 | 9.8
=30 | 0.2 i _ 106 | 12.0 | 11.3 | 11.3 | 10.8 | 12.2 | 1.5 | 1L.5
=35 5.5 . 12.8 | 14.5 | 14.4 | 13.9 | 7.4 | 8.0 | 8.9 | 8.4
40 5.5(0.0). -1.6 | 3.5 | 2.7 | 2.6 | 133 | 153 | 14.9 | 14.5 | 149 [ 18.8 | 17.6 | 17.1
, 45 0.0 3.9 | -6.3 | 5.0 | -5.1 | 11.4 | 12.0 | 12.2 | 11.9 | 15.3 | 18.3 | 17.2 | 16.9
3 50| 00 | 50 | 6.9 | 42 | 5.4 | 68| 64| 67| 656 ] 1.8 | 133 [ 108 | 12.0
=55 | 0.0 v -3.6 | -6.9 | -3.7 | -4.7 4.5 4.7 4.3 4.5 8.1 | 1.6 3.0 9.2
‘ | -60_ 0.0 , 4.8 | 8.1 | 5.1 | 6.0 | 6.1 | 6.8 | 6.2 | 6.4 | 10.9 | 15.0 | 11.3 | 12.4
, o =65 | 0.0 3.6 | 7.7 | 35| 49 | 63 | 69 | 69 | 67 | 9.9 | 14.6 | 104 | 11.6
,3 °[° =10 0.0 , 1 05| 4171 02| -1.1] 64| 73| 66 | 6.8 | 59 | 11.4 | 6.4 | 7.9
=75 0.0 , 2.0 | 0.6 | 1.9 1.1 ] 62 ] 7.3 | 6.4 | 66| 42| 7.8 | 45 | 5.5
-80 0.0 B 1.5 | 1.6 1.5 | 1.5 ] 55| 65 | 54 | 58 40 | 49 | 3.9 | 4.3
-85 0.0 , 1.0 1.0 1.2 1.1 | 48 551 50| 5.1 3.8 45| 3.8] 4.0
95 0.0 1.5 | 0.4 | 2.0 | 13 | 47| 4.8 | 47| 47| 3.2 | 44 2.7 | 3.4
140 | 0.0 ) 01| 0.4 | 13 ] 03] 55 36 43 ] 38| 3.4 ] 40| 30| 35
* 240 0.0 , 0.4 | -1.2 | -1.0 | 0.9 | 31| 2.2 ] 30 2.8 | 3.5 3.4 40 | 3.6
=340 | 0.0 — 1.4 | -1.0 | -1.8 | -1.4 | 1.8 ] 2.4 ] 25| 2.2 ] 8.2 1 3.4 43 3.6
3
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