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## 51703266211 : MAJOR CIVIL ENGINEERING
KEYWORDS: DRIVING BEHAVIORS / HIGHWAY DESIGN / TRAFFIC ENGINEERING / TRAFFIC
SIGNS

THAWATCHAI SAENGRAT: DESIGN OF SIGNS TO REDUCE TRAFFIC
SPEEDS BEFORE ROAD CURVATURES. THESIS ADVISOR: JITTICHAI
RUDJANAKANOKNAD, Ph.D., 269 pp.

This thesis investigates actual driving behavior affected by traffic signs and the starting point
of vehicle deceleratio when appfoaching roadway curves, Since the form, design, and installation of
traffic signs in Thailand usually follow intenational standards; therefore, some design details and
specifications might not be suitable with Thai drivers. The methods used in study consist of two parts.
First, the speed data were collected by speed guns upstream of the curves with five different traffic sign
configurations. This was done to understand driver behaviors and evaluate the effects of different
signage. Secondly, traffic data approaching curves were collected by video cameras at three study sites.
Then, vehicle trajectories were plotted in the time-space diagram to analyze the locations whers vehicles
started to decelerate. The study results show that curve advanced waming using different traffic signs
affected driving behavior. To select the appropriate traffic signs at each site, several factors should be
considered together. Different curve types would requirc different traffic signs. For example, a
waming sign would be sufficient for a large-radius horizontal curve; a waming sign with informed
speed limit would be used at vertical curve; however, a warning sign with informed speed limit and a
message sign (Dangerous Curve) should be installed at reverse curves and small-radius horizontal
nc-:urvcs. In addition, the study found that the locations where vehicles started to decelerate are
independent of vehicles’ entering speeds. but depends om only curves’ physical characteristics. In
summary, the research ;ummd that w0 design and install of curve waming signs, geometric designs as
well ag driving behaviors would be carefully studied such that the signs would be effective in slowing

the driver properly and safely.
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Shape Sign
Octagon Stop
Yield

Equilateral Triangle (1 point down)

Circle

Highway-Rail Grade Crossing (Advance Warning)

Pennant Shape/Isosceles Triangle (Longer axis

horizontal)

No Passing

Pentagon (pointed up)

School Advance Warning Sign

County Route Sign

Crossbuck (two rectangles in an “X?” configuration)

Highway-Rail Grade Crossing

Diamond

Warning Series

Rectangle (including square)

Regulatory Series
Guide Series

Warning Series

Trapezoid

Recreational and Cultural Interest Area Series

National Forest Route Sign

111: Manual on Uniform Traffic Control Devices 2003 EDITION [MUTCD 2003 EDITION],

Federal Highway Administration [FHWA] (2003)
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Legend

Background

Type of Sign

Black
Green
Red
White
Yellow
Black

Blue

Brown
Green
Orange
Red
White
Yellow
Fluorescent Yellow-

Green

s

Regulatory

=

Prohibitive

Permissive

Warning

Pedestrian

Bicycle X

31: MUTCD 2003 EDITION, FHWA (2003)
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VA0 e IA LI EAIF 3915199 2.9

A1319% 2.9 anyazvetheiea

MUTCD Conventional
Sign Section Minimum Oversized
Code Road

Speed Limit R2-1 2B.13 600x900 - -
Truck Speed Limit R2-2 2B.14 600x750 - -
Night Speed Limit R2-3 21381 § 600x750 - -
Minimum Speed Limit R2-4 2B.16 600x900 - -
Combined Speed Limit R2-5 2B.16 600x1350 - -

111: MUTCD 2003 EDITION, FHWA (2003)
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Category Group Section Signs MUTCD Codes
Turn, Curve, Reverse Turn, Reverse
W1-1 through W1-
Changes in 2C.06 Curve, Winding Road, Hairpin Curve,
5, Wi-11, W1-15
Horizontal 270-Degree Curve
Roadway
Alignment Combination Horizontal
Related 2C.07 Wil-1a, W1-2a
Alignment/Advisory Speed
Vertical W7-1, W7-1a, W7-
D Hill
Alignment 1b
Advance Stop Ahead, Yield Ahead, Signal W3-1, W3-2, W3-
Traffic 2C.29-30 Ahead, Be Prepared to Stop, Speed 3, W3-4, W3-5,
Traffic Related Control Reduction W3-5a
Change in W13-2, W13-3,
2C.36 Advisory Speed
Speed W13-5

111: MUTCD 2003 EDITION, FHWA (2003)
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W1-2 Wiz w14
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wWi-10 We-11 Wi-13 Wi-15
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Wr-da Wr-a

A (Y 1 A !
NN 2.9 GI'JEIEJN‘]BJWEIMBHLL‘U‘UﬁN 9

111: MUTCD 2003 EDITION, FHWA (2003)
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Description

Conventional Road Minimum Oversized
Shape Sign Series

W1, W2, W7, W8,
W9, Wll1, W14, 750x750 600x600

W15-1, W17-1
Diamond

W1 Combination,

W3, W4, W5, W6, 900x900 750x750

W8-3, W10, W12
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Description
Minimum Oversized

Shape Sign Series

900x450 1500x750
300x450

wOXIZ
150X 15000 ——

Rectangular

1200x1500

0
\
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Advance Placement Distance

Condition
Posted or
N A: Speed Condition B: Deceleration to the listed advisory speed (km/h) for the condition
85
Reduction
Percentile
and Lane
Speed
Changing
(km/h) 0 10 20 30 40 50 60 70 80 90 100 110
in Heavy
Traffic
30 60 N/A™ N/A & N/A B k c = k - - - -
40 100 N/A - N/A N/A _N/A 1 3 N . - - - -
50 150 N/A N/A NA NA N/A . : = - - - -
60 180 30 N/A "N/A NA NA NA 3 - - - - -
70 220 50 40 30 N/A N/A NA NA B - - - -
80 260 80 60 5. 50 40 30 N/A NA - - - -
90 310 110~ 90 80 70 60 40  N/A® N/A N/A - - -
100 350 180 12072 15 . 110, SSIOUNNRO( 70 60 40 N/A - -
110 380 170 160150 140 130 120 110 90 70 50 N/A -
120 420 200 --190 185 180 170 160 140 130 110 90 60 40
130 460 230 230 230 220 210 200 180 170 150 120 100 70

31 MUTCD2003 EDITION, FHWA (2003)
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Sight Distonce (S)
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STOPPING SIGHT DISTANCE ( 5)
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-15 28.79 | 3753 | 54.05 | 59.11 | 695 | 13.37 | 2337 | 5463 | 6.79 | 23.63
20 28.58 | 37.26 | 53.79 | 58.84 | 6.68 | 13.05 | 2321 | 5442 | 6.58 | 23.42
25 2837 of 37.000| 53.58, | #5863 #46.420] 1279 |#22:95.0f 5421 | 642 | 2326
-30 28.11 36.63 53.37 58.37 6.21 12.42 22.74 54.00 6.21 23.00
35 27.89 | 3637 | 53.11 | 58.11 | 595 | 12.16 | 2253 | 53.74 | 6.00 | 22.79
-40 27.68 | 36.11 | 52.89 | 57.89 | 5.68 | 11.79 4+2232 | 5353 | 5.79 i 22.63
-45 iz (90 STl sTolll 1R 0 AT 22 82d ¢ Yol N 2ED
-50 s Wadssl | 4« MO+ONCF | 1 R F | £ | 14D N 2L
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AU | AuR | Aufl | AUl | Aun | Aui | Aud | Aud | Aud | Aud
(uA3)
31 32 33 34 35 36 37 38 39 40
100 47.41 19.14 35.80 13.12 52.39 19.12 44.07 51.14 58.41 24.36
90 46.93 18.65 34.77 12.45 51.88 18.57 43.43 50.59 57.78 23.60
80 46.35 18.11 33.87 11.73 51.30 18.00 42.77 49.96 57.32 23.00
70 4593 | 17.68+ 3296 | 11.21||50.73 | 17.54 | 4222 | 4938 | 56.84 | 22.42
60 45471717294 3229 /| /10.76 || 5024 | 1721 | 41.80 | 4896 | 56.47 | 22.03
50 45.14 16.87 31.71 10.30 49.82. 16.82 41.46 48.50 56.14 21.51
45 4493 16.65 31.32 9.94 49.54 16.54 41.10 48.20 55.84 21.24
40 44.65 16.38 30.84 9.70 49.27 16.27 40.80 47.93 55.59 20.97
35 4444 | 1617 |/3053 | 945 | 49.00 | 16.09 | 40.55 | 47.74 | 5538 | 20.75
30 4429 11599 | 3020 | 924 | 4885 | 15.85 | 4034 | 4756 | 5529 | 20.57
25 44.08 15.81 29.90 9.03 48.60 15.66 40.13 47.32 55.11 20.33
20 43.81 15.56 29.44 8.73 48.33 15.42 39.83 47.05 54.87 20.06
15 43.65 | 1538 | 29:11 | 854 | 48.15 | 1527 | 39.64 | 46.90 | 54.65 | 19.91
10 4344 | 1514 | 2874 827 | 4785 | 15.03 | 3937 | 4659 | 5444 | 19.66
5 4326 | 14.93 | 2841 | 8.06 | 47.66 | 1485 | 39.13 | 4635 | 5423 | 19.39
0 43.05 14.68 28.05 7.79 47.42 14.63 38.89 46.11 54.05 19.21
-5 42.89 14.47 27.63 7.53 47.16 14.42 38.68 45.89 53.84 18.95
-10 42.63 11421 | 2726 | 726 | 4689 | 14.16 | 3837 | 45.63 | 53.63 | 18.63
-15 4242 | 14.05 | 2689 | 7.05 | 4674 | 14.05 | 38.16 | 4542 | 5342 | 18.42
-20 4221 | 1379 | 2653 | 679 | 4653 | 13.84 | 37.95 | 4511 | 5321 | 1821
-28 42.05 13.63 26.11 6.58 46.26 13.63 3774 44.95 53.00 18.00
-30 41.79 13.37 25.68 6.26 45.95 13.42 ST 44.63 52.79 17.74
-35 4158 | 13.11 | 2532 | 6.05 | 4574 | 1321 | 37.11 | 4442 | 5253 | 17.42
-40 4137 | 1295 | 2489 | 579 | 4542 | 13.00 +36.89 | 4421 | 5237} 17.16
45 W6 T 19eR) a1 N 455l BN 2% Bl Bod ¢ 2. L) 1895
-50 40.95 12.53 24.11 » 3 44 .95 12.58 36.37 43.68 51.89 16.68
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na1 )
328TMA . . . . . . . . . .
AU | AUR | AuR | Ul | Auf | Auf | Aul | Aud | Aud | Aud
(uA3)
41 42 43 44 45 46 47 48 49 50
100 23.06 | 46.16 | 63.72 | 29.03 | 6052°| 725 | 14.63 | 32.00 | 52.03 | 9.18
90 22.27 45.55 62.97 28.54 59.92 6.80 14.09 31.39 51.30 8.63
80 21.57 44 .98 62.45 28.09 59.31 6.16 13.48 30.79 50.66 7.97
70 21.09 | 44.49.1 6191 | 27.66 | 58.89 | 5.64 | 13.03 | 3030 | 4991 | 7.45
60 20.541 4413 6142|2733 || 5846 | 525 | 1260 | 29.85 | 4936 | 691
50 20.12 43.77 61.03 27.06 58.01 4.83 12.24 29.48 48.88 6.45
45 19.78 43.49 60.72 26.82 MN73 4.58 11.94 29.18 48.54 6.15
40 19.45 43.28 60.48 26.63 57.49 4.34 112 28.94 48.21 5.88
35 19.24 | 4307 | 60.18 | 2645 | 5731 | 419 | 1145 | 28.70 | 47.97 | 5.60
30 19.00 |142.89 | 59.97 | 2627 | 57.13 | 3.98 | 1127 | 2848 | 47.76 | 5.42
25 18.78 | 42.67 | 59.75 1. 2615 | 5692 | 3.80 | 11.09 | 2830 | 4751 | 5.8
20 18.42 42.43 59.42 25.91 56.61 3.52 10.79 28.06 47.18 4.85
15 1824 | 4222 5921 | 2575 | 5643 | 2337 | 10.63 | 27.88 | 46.94 | 4.70
10 17.97 | 42.07 | 58.97| 2554 | 5622 | 3.16 | 1033 | 27.63 | 46.70 | 4.45
5 17.72 | 41.86 | 58.69 | 2536 | 5598 | 295 | 1021 | 2742 | 4645 | 421
0 17.39 41.67 58.42 25.18 55.79 2.73 9.94 27.21 46.18 4.00
-5 17.09 41.48 58.12 24.97 S 2.52 9.67 26.97 45.97 3.73
-10 16.82 41.33 57.88 24.76 55.33 2.33 9.42 26.79 45.70 3.48
-15 16.55 | 41.06 | 57.55 | 24.61 | 5503 | 2.06 | 921 | 2655 | 4542 | 327
-20 16.27 | 40.88 | 57.33 | 2445 | 5482 | 1.85 | 9.00 | 2633 | 45.15 | 2.97
-28 15.97 40.64 57.06 24.24 54.61 1.64 8:79 26412 44.88 2.79
-30 15.70 40.45 56.82 24.03 54.33 1.45 8.55 25.88 44 .58 2.48
-35 1536 | 4021 | 56.58 | 23.85 | 54.09 | 1.18 | 833 | 25.61 | 4427 | 2.24
-40 15.06 | 40.00 | 56.33 | 23.64 | 53.85 | 1.00 = 8.12 | 2539 | 43.97 /| 1.97
45 1279 () 390) St osh T 28 440 | AN oo Y78 B N
-50 14.58 39.58 B5.73 2327 53.42 0.61 7.64 24.97 43 .48 1.45
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a1 Qi)

32ETMA . . . . . . . . . .
AU | AU | el | Aun | Al | AuR | Auf | AuR | AR | Aun

(uA3)

1 2 3 4 5 6 7 8 9 10

60 29.83 41.58 18.58 36.30 74.48 36.15 40.91 48.04 37.74 31.25
50 27.95 3945 16.92 34,76 72.82 33.18 38.60 46.34 35.67 28.16
40 26.04 37.85 1534 3348 73582 31.36 37.00 44.89 34.46 26.92
30 24.16 | 3667 | 14.80 | 3236 | 70.82 | 29.82 | 3554 | 43.46 | 3325 | 25.61
20 2252 | 3536 | 1349 | 30.79 | 69.61 | 27.94 | 3415 | 42.01 | 32.10 | 23.92
10 20.42 33.88 12.24 29.45 68.58 26.21 32.24 40.46 30.70 22.58
0 19.07 P2.55 11.19 28.12 67.42 24.76 30.97 38.95 29.49 21.25
-10 17.61 31.36 10®5 27.00 66.51 23.48 29.72 37.77 28.37 19.98
-20 16.19 | 13030 | 9.13 | 25.88 | 6545 | 2233 | 2845 | 36.58 | 27.31 | 18.73
-30 14.52| 2900 | 795 | 2451 | 6424 | 21.12. | 2694 | 35.16 | 26.01 | 17.28
-40 12.58 a2 .73 6.61 23.09 62.94 19.88 25.21 33.61 24.58 15.58
-45 11.94 27.30 6.06 22.61 62.42 19.36 24.67 33.15 24.00 15.00
-50 1133 | 2682 | 573 | 22.12 | 62.00 | 19.00 | 24.00 | 32.64 | 23.55 | 14.52
-55 10.79 | 2645 | 527 | 21.64 | 61.52 | 18.67 | 23.45 | 32.09 | 23.18 | 13.91
-60 10.15 | 26.06. | 476 | 2121 | 61.09 | 1833 | 22.82 | 31.55 | 22.70 | 13.48
-65 9.48 25.52 4.24 20.55 60.52 17.88 202 || 30.97 22.09 13.03
=70 8.79 25.06 3.79 20.21 60.18 17.45 21.70 30.48 21.73 12.52
=75 8.21 24.67 3.39 19.79 59.73 17.06 21.18 29.88 21.24 12.09
-80 773 | 2427 | 3.03 | 1939 | 5933 | 16.82 | 2073 | 29.52 | 20.94 | 11.64
-85 727 [+24.03 | 276 | 19.15 | 59.12 | 16.52 | 2027 | 29.18 | 20.67 | 11.33
-90 6.94 23.82 2.48 18.79 58.73 16.27 19.97 28.85 20.33 10.97
-95 6.58 23.45 2.18 18.52 58.52 16.09 19.55 28.58 20.09 10.73
-100 621 | 2324 | 194 | 1830 | 5833 | 1579 | 19.18 | 2827 | 19.76 | 10.33
-105 567 | 2297 | 1.61 [/18.03 | 57.97 | 15.67+| 18.97 | 27.88 | 19.48/| 10.12
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a1 Qi)
32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud
(uA3)
11 12 13 14 15 16 17 18 19 20
60 55.97 72.82 64.55 38.66 27.34 58.72 66.55 25.66 51.15 61.37
50 53.48 70.91 62.16 36.51 24.64 56.30 64.37 23.51 48.82 58.73
40 52.12 69.57% 60.79 35.12 23.07 54.88 63.10 21.84 47.73 57.22
30 50.79 68.30 59.67 #3942 21.58 53.66 61.92 20.78 46.42 55.67
20 4963 | 67.00 | 5840|3239 | 2013 | 52112 | 60.34 | 19.15 | 4530 | 53.82
10 47.94 65.27 56.91 30.9 18.12 50.66 58.48 17.9 43.55 52.49
0 47.06 64.33 56.10 29.66 16.98 49.00 57.52 16.51 42.36 50.79
-10 46.00 63.18 55.10 28.63 15.70 47.66 56.25 15.36 41.33 49.52
20 4485 | 16194 | 54.10 | 27.54 | 1455 | 4654 | 54.98 | 14.15 | 40.15 | 48.07
-30 43.60 | 6057 | 52.98 | 2633 | 13.13 | 4542 | 5349 | 12.81 | 38.88 | 46.55
-40 42.21 59.06 5 25.09 11.64 44.15 51.82 11.27 37.48 4479
-45 41.67 58.58 51.27 24.64 11.15 43.82 51.27 10.85 37.12 4418
-50 4130 | 58.12 | 50.88 | 24.41 | 10.67 | 4342 | 50.76 | 10.15 | 36.64 | 43.48
-55 40.85 | 57.64 | 50.48 | 23.79 | 1027 | 43.06 | 50.12 | 9.70 | 36.27 | 43.00
-60 4033 | 57.06. | 50.06 | 2330 | 973 | 42.64 | 49.55 | 921 | 3585 | 42.42
-65 39.91 56.39 49.55 22.82 9.12 42.12 48.97 8.70 35.42 41.79
=70 39.52 55.94 49.24 22.48 8.79 41.85 48.52 8.18 35.00 41.30
-75 39.18 | 55.42 | 4891 | 22.09 | 836 | 4145 | 438.06 | 7.85 | 34.64 | 40.82
-80 3879 | 55.09 | 48.64 | 21.76 | 8.00 | 41.06 | 47.64 | 7.45 | 3430 | 40.42
-85 38.55 [+ 54.79 | 4827 | 2155 | 7.67 | 40.82 | 4727 | 7.03 | 34.06 | 40.03
-90 38.21 54.39 48.06 21 2y 7.42 40.52 46.88 6.76 33.82 39.76
-95 38.00 54.21 47.82 21.06 7.18 40.24 46.64 6.42 33.58 39.42
-100 3773 | 53.76 | 4755 | 20.70 | 6.88 | 39.97 | 4627 | 6.18 | 3327 | 39.09
-105 3742 | 5339 | 4733 12042 | 6.61 | 39.73+| 46.00 | 5.85 | 33.06/| 38.79
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a1 Qi)

32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud

(uA3)

21 22 23 24 25 26 27 28 29 30

60 31.36 39.45 4457 65.91 37.39 49 .46 35.97 69.54 24.49 41.07
50 28.39 37.69 42.79 64.12 34.69 47.01 33.82 67.21 22.10 37.88
40 26.21 36.36 41.69 63.09 33.48 45.22 32.64 66.03 21.01 36.40
30 24.54 | 3515 | 40.51 | 61.94 | 32,51 | 4379 | 31.67 | 64.91 | 20.04 | 35.16
20 2282 | 33.94 | 3942 | 60.84 | 3145 | 4267 | 3052 | 63.45 | 18.55 | 33.67
10 21.24 32.5¢ 38.03 59.57 29.97 41.43 29.34 61.88 16.97 32.25
0 20.30 31.39 37.24 58.45 29.30 40.22 28.13 61.03 16.25 30.82
-10 19.39 30.39 36.30 SileeS el 28.51 39.13 2918 59.82 15.25 29.70
-20 18.39 | 12930 | 35.39 | 56.60 | 27.60 | 38.01 | 26.13 | 58.69 | 14.25 | 28.58
-30 17.27 | 2812 | 3439 | 5545 | 26.57 | 36.79. | 2497 | 57.45 | 13.07 | 27.25
-40 16.12 26.91 33.24 54.15 25.42 B8L52 23.58 56.03 11.79 25.94
-45 15.76 26.65 32.91 53.70 25.00 3516 23.09 55.52 11.36 25.39
-50 1539 | 26,06 | 32.52 | 5333 | 24.70 | 3470 | 22.67 | 55.03 | 10.91 | 25.03
-55 14.94 | 25.76 | 3215 | 52.85 | 24.18 | 3436 | 2221 | 5455 | 10.58 | 24.55
-60 1445 | 2524 | 3179 | 5233 | 23.79 | 33.91 | 21.67 | 54.12 | 10.09 | 24.06
-65 14.06 24.88 31.36 51.97 23.27 33.39 21.18 53.61 9.58 23.64
=70 TS 24.42 31.09 51.64 22.94 32.88 20.85 53.15 9.21 23.15
=75 13.42 24.15 30.73 51.30 22.55 32.55 20.42 52.73 8.85 22.79
-80 13.06 | 23.85 | 30.52 | 50.97 | 2221 | 32.18 | 2012 | 5221 | 8.52 | 2242
-85 12.79 |+ 23.55 | 3030 | 50.76 | 21.91 | 31.94 | 19.82 | 51.97 | 830 | 22.18
-90 1252 233 [+30:064f 5048 of 2161 [+31.55 4 19.52+| 5161 |=8:.06 | 22.00
-95 12.36 2318 29.76 50.27 21.39 B 183 19.24 .21 7.82 21.67
-100 12.09 | 2291 | 29.64 | 50.06 | 21.12 | 31.06 | 1891 | 50.88 | 7.55 | 21.42
-105 11.91 | 22.70 | 29.39 |149.79 | 20.88 | 30.9L+{ 18.61 | 50.64 | 7.30 | 21.12
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a1 Qi)

32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud

(uA3)

31 32 33 34 B5 36 37 38 39 40

60 59.98 73.14 60.61 68.35 46.75 30.74 51.02 75.71 42.48 72.62
50 56.49 70.62 58.36 65.93 45.07 29.06 47.11 73.53 40.89 70.77
40 5491 69.11 56.87 64.41 43.78 28.16 45.58 72.21 39.86 69.56
30 53.53 | 6791 | 55.74 | 63.03 || 42.65 | 2732 | 44.14 | 71.44 | 38.65 | 68.47
20 5233 | 66.98 | 5452 | 61.64 | 41.46 | 2648 | 4293 | 69.95 | 37.48 | 67.47
10 50.61 65.32 53.36 59.84 39.58 2903 40.79 68.65 35.38 66.33
0 49.66 64.49 52.10 59.03 38.97 24.61 39.99 67.45 35.01 65.33
-10 48.62 63.56 5183 57.86 37.94 23.80 38.85 66.50 34.01 64.45
20 4756 |162.62 | 50.10 | 56.67 | 3697 | 22.93 | 37.58 | 65.48 | 32.92 | 63.56
-30 4630 | 6153 | 48.94 | 5522 | 3572 | 2197 | 3617 | 6430 | 31.77 | 62.56
-40 44 91 60.27 47.61 58.70 34.36 20.97 34.64 63.17 30.42 61.42
-45 44.52 59.97 47.21 DR 33.91 20.55 34.12 62.61 30.01 61.06
-50 44.00 | 59.52 | 46.76 | 52.67 | 33.42 | 2024 | 33.55 | 62.12 | 29.48 | 60.67
-55 4355 | 59.15 | 4639 | 52.15 | 33.03 | 19.83 | 33.20 | 61.85 | 29.18 | 60.30
-60 43.12 | 58.82 | 4591 | 5155 | 32.58 | 19.55 | 3248 | 61.33 | 28.67 | 59.97
-65 42.52 58.27 45.45 51.03 32.09 19.15 31.85 60.82 28.15 59.52
=70 42.18 57.97 4497 50.42 31.76 18.91 31.39 60.42 27.70 59.15
=75 41.76 57.64 44.58 50.15 31.45 18.55 30.94 60.06 27.33 5891
-80 4133 | 5727 | 4421 | 49.79 | 31.03 | 1830 | 3052 | 59.79 | 2697 | 58.52
-85 41.06 |+ 57.06 | 44.01 | 4939 | 30.76 | 18.09 | 3030 | 59.55 | 26.79 | 58.33
-90 4076 | 56.82 [+43:82.4 49.43 o 30:52 [17.85 | 30.08+| 5924 |.-26.45 | 58.06
-95 40.55 56.61 43.48 48.76 30.33 17.76 29.61 59.05 26.12 58.00
-100 4033 | 56.42 | 43.18 | 48.42 | 30.09 | 17.45 | 2921 | 58.76 | 25.94 | 57.76
-105 3991 | 5621 | 4291 |1 4824 | 29.70 | 17.18+| 28.97 | 58.55 | 25.67/| 57.42
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na1 Gun)
32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud

(uA3)
41 42 43 44 45 46 47 48 49 50
60 47.74 50.68 59.09 67.18 = - - - - -
50 45.65 48.03 57.27 64.62 - - - - - -
40 44.65 46.77 2015 63.41 - - 3 - - -
30 4353 | 4553 | 55.06 | 6229 X - . - ) ]
20 4237 | 4447 | 5391 |/ 60.88 5 . . - . ]
10 41.29 42.94 51.74 59.68 - - - - - -
0 40.15 41.71 51.65 58.35 - - e - - -
-10 39.26 40.71 50.74 57.26 - - B - - -
-20 3829 |139.41 | 49.74 | 56.23 : s - - ) ]
-30 37.18 | 3821 | 48.41 | 55.00 : 1 A - ; )
-40 3591 36.82 4745 58.70 - - - - - _
-45 35.36 36.36 46.79 9333 L - - - - -
-50 35.00 33979 46.30 52.85 - - - - - _
-55 34.58 35.33 45.88 52.36 - - - - - _
-60 34.09 | 35.00 | 4542 | 51.97 4 r - - . )
-65 33.61 34.42 4491 51.45 - - - . - _
=70 33.18 34.00 44.42 51.09 - - = - - -
=75 32.85 33.67 44.15 50.67 - - s - - _
-80 3248 | 3327 | 43.85 | 50.33 - - ! - ) ]
-85 32.18 [+ 33.12 | 43.48 | 50.09 - - - - ; )
-90 31.94 32.67 43,27 49.73 - - = - u _
-95 31.64 32.48 43.06 49.48 - - i i _ -
-100 3133 | 3227 | 4276 | 49.24 2 - - - f ]
-105 31.06 | 31.97 | 4239 |/ 49.06 - - : - ) ]
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a1 Qi)
32ETMA . . . . . . . . . .
AU | AU | Aull | AuR | AUl | AuR | AuR | AuR | AuR | Aun
(uA3)
1 2 3 4 D 6 7 8 9 10
80 48.18 72.64 25.48 18.78 2421 14.82 22.03 52.03 33.34 37.40
72 46.42 70.91 24.15 16.84 22.69 1355 20.55 50.34 31.61 36.21
56 44.90 69.43 22,35 15.21 21.14 12.06 18.88 48.70 29.52 34,75
48 44.05 | 6855 | 2196 | 14.14 | 2024 | 1124 | 1791 | 47.79 | 28.58 | 34.01
40 4336 | 67.82 | 2121 |/ 1333 | 1942 | 1052 17.12 | 47.03 | 27.82 | 33.40
32 42.78 67.28 20.60 i 18.78 9.91 16.49 46.43 27.28 32.88
24 42.18 66.73 20.05 12.08 18.14 9.37 15.91 45.85 26.70 32.31
16 41.54 66.13 19.36 11.42 17.54 8.79 15:.28 45.12 26.03 31.82
8 40.99 |165.61 | 18.90 | 10.81 | 1693 | 824 | 14.73 | 4455 | 25.61 | 31.34
0 4048 | 6509 | 18.36 | 1027 | 1642 | 7.73 .| 1415 | 44.03 | 25.06 | 30.85
-8 39.91 64.48 k) 9.73 15.85 a2 13.15 43 .45 24.52 30.36
-16 39.33 64.06 17.18 8.91 15.30 6.58 12.97 42.91 24.06 29.91
24 3879 | 63.09 | 1652 | 836 | 1467 | 603 | 1224 | 4230 | 23.39 | 29.42
-32 3833 | 6291 | 1588 | 7.73 | 1412 | 558 | 11.64 | 41.64 | 2291 | 2891
-40 37.94 | 6242 | 1545 | 724 | 1376 | 5.06 | 11.15 | 41.18 | 22.55 | 28.42
-48 37.45 61.91 14.88 6.67 13.15 4.67 10.64 40.61 21.97 28.06
-56 37.03 61.58 14.48 6.18 12.85 4.12 10.18 40.18 21.70 27.76
-64 36.67 61.06 13.91 5.58 12.27 3.70 9.70 39.64 21.12 27.27
-72 36.33 | 60.67 | 1342 | 5.18 | 11.88 | 330 | 924 | 3933 | 2076 | 26.91
-80 3591 |+ 60.18 | 13.00 | 482 | 1152 | 297 | 888 | 3879 | 2045 | 26.55

1 I @ 1 [ 1
LV (I9R izazvmmmmﬂuizazmwmﬁw igazmqmamﬂuizazmaﬂ@uﬂw ag

-4 o 1
iwzm@g{umﬂumuwmﬂm




A D] o AA AR A '
AT NN 4.3 m@ganmuazizﬂzmwmsﬂmm ATUNWUNANEIN 3 (AD)

Y

243

a1 i)
STETMA . . . . . . . . . .
AU | Aun | Aull | AuR | AuR | Aud | Aufl | Aud | Aun | Aud
G5
11 12 13 14 15 16 17 18 19 20
80 4791 | 5814 | 2273 | 55.09 | 7224 | 3100 | 35.06 | 1661 | 22.18 | 50.84
72 46.73 56.75 21.28 53.76 70.94 29.58 34.06 15.22 21.00 | 49.57
56 45.43 55.08 19.88 52.46 69.46 28.27 33.06 13.49 19.55 48.14
48 44.64 | 5444 | 19.06 | 5149 | 68.55 | 2734 | 3234 | 1252 | 18.73 | 47.27
40 4385 | 53.39 | 1840/ | 50.85 | .67.88 | 2664 | 31.73 | 11.58 | 17.97 | 46.42
32 43250 5272 | A7.82/| 5031 | 6728 | 2597 | 3124 | 1085 | 17.37 | 4581
24 42.64 52.18 17.28 49.73 66.73 25.40 30.85 10.12 16.88 45.14
16 42.03 5142 16.61 49.22 66.12 24.82 30.30 9.40 16.18 44.42
8 4152 15096 | 16.09 | 48.76 | 65.64 | 2434 | 29.94 | 876 | 1570 | 43.87
0 4112 | 5042 | 15.61 | 48.18 | 65.15 | 2379 | 29552 | 8.15 | 1521 | 43.33
-8 40.42 49.85 15.00 47.58 64.58 23.18 29.06 7.42 14.61 42.55
-16 39.85 49.30 14.39 47.12 64.03 2250 28.55 6.76 14.09 41.88
-24 39.36 | 48.82 | 13.94 | 4655 | 63.48 | 2221 | 2824 | 6.18 | 13.58 | 41.18
-32 3891 | 48.15 | 13.33 | 46.06 | 63.03 | 21.55 | 27.76 | 552 | 13.09 | 40.39
-40 3845 | 47.67. | 1285 | 45.67 | 62.52 | 21.12 | 27.39 | 491 | 12.58 | 39.91
-48 37.97 47.21 12.39 45.00 62.00 20.61 26.97 4.39 12.09 39.24
-56 35458 46.67 12.03 44.73 61.73 20.24 26.61 4.00 11.76 38.61
-64 37.06 | 46.18 | 11.52 | 4424 | 6121 | 19.79 | 2621 | 333 | 1124 | 37.97
-72 36.76 | 45.79 | 11.06 | 43.70 | 60.82 | 1939 | 2588 | 2.88 | 1097 | 37.45
-80 36.45 | 4542 | 10.67 | 4339 | 6045 | 19.06 | 2552 | 2.55 | 10.55 | 36.82
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a1 Qi)
32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud
(uA3)
21 22 23 24 25 26 27 28 29 30
80 65.66 | 1937 | 4573 | 72.67 | 30.78 | 5806 | 67.79 | 30.06 | 46.21 | 73.00
72 64.51 18.03 44.34 71.21 29.54 56.18 66.00 28.97 44.97 71.85
56 62.81 16.70 42.88 69.58 27.84 54.33 64.06 27.64 43.52 70.43
48 61.78 | 1579 | 41.82 | 68.67 | 26.60 | 5324 | 62.97 | 26.73 | 42.70 | 69.52
40 6096 | 15.06 | 41.03 | 67.88 | 2569 | 5243 | 6197 | 26.03 | 41.97 | 68.73
32 60.24 14.52 40.46 67.30 24 .84 51.70 61.24 25.40 41.37 68.12
24 59.48 13.94 39.88 66.67 24.24 51.09 60.58 24.85 40.85 67.52
16 58.66 1327 39.21 66.03 23.36 50.43 59.85 24.15 40.18 66.79
8 58.05 | 12.76 | 38.64 | 6543 | 22.81 | 49.82 | 5930 | 23.70 | 39.64 | 66.27
0 5745 | 1221 | 38.00 | 64.94 | 22.18 | 4924 | 5864 | 2324 | 39.12 | 65.73
-8 56.79 11.61 37.30 64.21 21.30 48.42 58.00 22.64 38.52 65.09
-16 56.24 10.88 36.67 63.70 20.76 47.97 57.24 22.06 3791 64.45
24 5582 | 1039 |36.15 | 63.18 | 20.06 | 4742 | 56.61 | 21.67 | 37.45 | 63.79
-32 5506 | 9.82 | 3558 | 62.70 | 1933 | 46.76 | 5597 | 21.12 | 37.00 | 63.18
-40 5455 | 939 | 3503 | 62.15 | 1873 | 46.33 | 55.45 | 20.64 | 3642 | 62.73
-48 54.09 8.88 34.55 61.67 18.09 45.76 54.79 20.21 36.03 62.15
-56 53.76 8.42 34.09 61.27 17.55 45.33 54.30 19.91 35.76 61.64
-64 S35 7.94 33.55 60.82 16.91 4473 5373 19.45 35.27 61.18
-72 5285 | 7.39 | 33.09 | 60.30 | 1636 | 44.30 | 5333 | 19.03 | 34.94 | 60.67
-80 5239 [ 7.06 | 32.82 | 60.00 | 15.82 | 43.91 | 52.85 | 18.70 | 34.58 | 60.21
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a1 Qi)
32ETMA . . . . . . . . . .
AU | Aun | Aull | v | AuR | v | Aufl | Aud | AuR | AudR
(uA3)
31 32 33 34 35 36 37 38 39 40
80 24.52 32.94 41.06 57.12 22.09 53.03 71.21 22.12 43.09 50.91
72 23.36 31.91 39.88 55.58 20.94 52.03 69.70 20.67 42.09 49.79
56 21.79 30.61 38.52 53.73 19.52 50.64 68.24 19.21 40.91 48.55
48 20.76 | 29.88° | 37.61 | 52.55 | 18.55 | 4979 | 67.06 | 18.18 | 40.18 | 47.58
40 20000 | 29.03 | 37.00 | 51.67 | 17.82 | 49.15 | 6624 | 17.46 | 39.45 | 46.91
32 19.27 28.43 36.39 50.73 1| T ) 48.55 65.61 16.73 38.88 46.27
24 18.67 27.88 35.88 50.03 16.55 48.06 64.88 16.12 38.42 45.76
16 18.03 27427 35883 49.24 15.94 47.45 64.21 15.49 37.76 45.09
8 1749 | 12670 | 34.79 | 4855 | 1543 | 47.09 | 63.67 | 1485 | 37.24 | 44.64
0 17.000 | 2627 | 3433 | 47.94 | 14.97 | 4655 | 6312 | 1427 | 3691 | 44.18
-8 16.36 25.73 33.67 47,12 14.36 4591 62.42 13.64 36.33 43.70
-16 15.70 25.03 33.18 46.48 13.85 45.30 61.85 13.03 35.85 43,12
24 15.18 | 2458 | 3279 | 4585 | 13.15 | 4491 | 61.33 | 1239 | 3530 | 42.64
-32 14.70 | 23.97 | 32.24 | 45.06 | 12.58 | 4430 | 60.70 | 11.85 | 34.85 | 42.21
-40 14.12 | 2348 | 3176 | 4452 | 12.09 | 43.85 | 60.21 | 1130 | 34.58 | 41.70
-48 13.70 23.00 31.33 43.79 11.55 43.27 59.70 10.76 34.06 41.18
-56 13.21 22.73 30.91 43.33 11.15 42.94 59.18 10.36 33.70 40.94
-64 1270 | 22.15 | 30.52 | 42.73 | 1055 | 4245 | 5873 | 9.76 | 33.24 | 40.48
-72 12.30 | 21.67 | 30.09 | 42.18 | 10.03 | 42.03 | 5827 | 930 | 32.91 | 40.15
-80 11.97 |+ 2130 | 29.73 | 41.73 | 9.73 | 41.70 | 57.88 | 897 | 32.61 | 39.79
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a1 Qi)
32ETMA . . . . . . . . . .
AU | Aun | Aull | v | AuR | v | Aufl | Aud | AuR | AudR
(uA3)
41 42 43 44 45 46 47 48 49 50
80 13.97 33.64 68.00 60.49 24.08 35.03 39.79 49.83 71.07 24.18
72 12.79 32.12 66.82 59.30 22.93 33.79 38.51 48.40 69.95 23.24
56 11.46 30.42 65.36 58.03 21532 3245 37.30 47.04 68.67 21.94
48 10.55 | 2927 | 64.46 | 57.18 | 2032 | 31.67 | 3642 | 46.13 | 67.89 | 21.18
40 979 | 2842 | 6379 | 56.49 |.19.63 | 3091 | 3579 | 4540 | 67.22 | 20.54
32 9.12 27.70 63.18 55.76 18.99 30.36 85.24 4477 66.64 19.94
24 8.52 27.09 62.64 55.24 18.32 29.76 34,73 4422 66.16 19.42
16 7.73 26.36 61.94 54.52 17.54 29.09 34.12 43.49 65.55 18.82
8 712 12576 | 61.39 | 53.97 | 1699 | 2851 | 33.63 | 43.01 | 65.04 | 18.33
0 6.640 | 2515 | 60.88 | 53.55 | 16.48 | 27.97 | 3321 | 42.52 | 64.61 | 1791
-8 6.00 24 .45 60.30 53.03 15.79 27.36 32.70 41.91 63.88 17.39
-16 5.30 23.85 59.73 0233 15.18 26.67 32.18 41.33 63.48 16.88
24 479 | 2321 | 5927 | 51.85 | 1458 | 26.12 | 31.73 | 40.85 | 6291 | 16.33
-32 412 | 22.64 | 58.64 | 51.09 | 14.06 | 2552 | 31.24 | 4039 | 62.39 | 15.79
-40 3.58 | 22.03 | 5812 | 50.64 | 13.64 | 25.00 | 30.76 | 39.88 | 61.91 | 15.33
-48 291 21.24 57.55 50.00 13.09 24.48 30.42 39.30 61.45 14.82
-56 2.58 20.97 57.06 49.58 12.58 24.00 30.03 38.91 61.00 14.52
-64 1.97 20.30 56.61 48.88 11.91 23.48 29.58 38.52 60.58 13.97
-72 1,55 | 19.88 | 56.12 | 4852 | 11.55 | 22.97 | 2927 | 38.00 | 60.24 | 13.64
-80 1.03 |» 19.45 | 5570 | 48.09 | 11.12 | 2252 | 28.88 | 37.64 | 59.79 | 13.30
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a1 i)
STETMA . . . . . . . . . .
AU | Aun | Aull | AuR | AuR | Aud | Aufl | Aud | Aun | Aud
G5
51 52 53 54 b5 56 57 58 59 60
80 41.45 59.88 73.10 44.09 71.06 54.03 20.91 28.45 37.63 67.45
72 40.27 58.48 71.65 42.70 69.79 52.54 19.54 27.27 36.76 66.12
56 38.94 57.09 69.98 41.24 68.39 51.18 18.45 26.12 35.51 64.64
48 38.06 | 5627 | 68.86 | 4024 | 67.51 | 50.15 | 17.73 | 2533 | 34.85 | 63.64
40 3739 | 5548 | 6795 | 39.42 | 6673 | 4924 | 17.09 | 24.63 | 3424 | 62.85
32 36.85 54.94 67.22 38.85 66.21 48.51 16.51 24.06 33.79 62.30
24 36.36 54.39 66.58 38.24 65.61 47.88 16.09 23.51 33.36 61.70
16 35.73 53:82 65.74 37.64 65.03 47.12 15.54 22.88 32.85 61.09
8 3527 | 5333 | 6522 | 37.03 | 6445 | 4651 | 15.06 | 2233 | 32.39 | 60.61
0 3473 | 5285 | 64.52 | 36.52 | 63.88 | 46.00. | 1467 | 21.91 | 32.06 | 60.06
-8 34.15 52.42 63.64 35.79 63.27 45.33 14.21 21.24 31.55 59.42
-16 33.52 51.82 63.06 35.24 62.70 44.64 13.70 20.76 31.12 58.94
-24 33.06 | 5130 | 62.39 | 34.64 | 6221 | 44.15 | 13.18 | 20.15 | 30.64 | 58.30
-32 32.55 | 50.85 | 61.64 | 34.03 | 61.61 | 4348 | 12.70 | 19.70 | 30.12 | 57.85
-40 32.15 | 5030 | 61.00 | 3358 | 61.12 | 42.91 | 1224 | 19.18 | 29.85 | 57.39
-48 31.61 49.91 60.39 32.97 60.61 42.27 1T 18.79 29.33 56.94
-56 31.24 49.52 59.91 3245 60.15 41.91 11.61 18.42 28.91 56.61
-64 30.70 49.06 59.18 31.88 59.64 41.30 11.03 17.97 28.55 56.06
-72 3030 | 48.64 | 58.79 | 31.52 | 59.21 | 40.85 | 1070 | 17.55 | 2821 | 55.76
-80 29.79 | 4836 | 5839 | 31.06 | 58.76 | 40.58 | 1039 | 17.18 | 27.88 | 55.42
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a1 Qi)
32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud
(uA3)
61 62 63 64 65 66 67 68 69 70
80 14.54 22.42 45.70 72.84 20.24 29.67 47.48 65.73 15.79 33.66
72 13.75 21.18 44.54 71.51 19.00 28.73 46.51 64.42 14.33 32.63
56 12.66 19.85 43.03 69.78 17.70 Do, 45.48 62.91 12.64 31.45
48 11.97 | 19.00 | 42.00 | 68.69 | 1670 | 26.67 | 44.79 | 6191 | 11.64 | 30.66
40 1142 | 1824 | 4102 | 67.81 | 1597 | 2606 | 44.09 | 61.12 | 10.76 | 30.03
32 1091 17.67 | 4042 | 67.11 | 1527 | 2539 | 43.60 | 60.57 | 10.00 | 29.48
24 10.54 17.15 39.82 66.48 14.70 24.94 43.18 59.94 9.27 28.97
16 10.00 16.51 39.03 65.66 13.94 24.30 42.63 59.27 8.48 28.42
8 9.54 |/16.00 | 3833 | 64.99 | 1348 | 2376 | 42.15 | 58.67 | 7.88 | 28.00
0 9.18/ | 1545 |37.70 | 64.45 | 1291 | 2342, | 4185 | 58.15 | 733 | 27.48
-8 8.55 14.79 36.94 63.85 12.18 22.79 41.39 57.61 6.55 26.94
-16 8.21 14.21 36.33 63.12 11.64 209 40.91 57.09 5.85 26.36
24 770 | 13.58 |.35.67 | 62.61 | 11.00 | 21.88 | 40.52 | 56.48 | 527 | 25.76
-32 724 | 13.06 | 3506 | 61.94 | 1048 | 21.30 | 40.03 | 55.88 | 4.61 | 25.27
-40 6.88 | 12.61 | 3455 | 6142 | 991 | 20.88 | 39.67 | 5539 | 4.06 | 24.79
-48 6152 12.09 33.97 60.94 9.42 20.55 39.18 54.88 3.48 24.33
-56 6.21 11.52 33.58 60.36 9.00 20.15 39.03 54.42 2.97 2391
-64 5.85 11.03 33.03 59.79 8.48 19.70 38.58 53.85 2.39 23.42
-72 539 | 10.64 | 32.64 | 59.42 | 8.00 | 19.30 | 3827 | 53.55 | 1.91 | 23.06
-80 515 [ 10.18 | 3221 | 5897 | 7.64 | 19.03 | 37.94 | 53.18 | 148 | 22.73
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a1 Qi)
32ETMA . . . . . . . . . .
AU | AU | Aull | v | AUl | Aud | Aufl | Aud | AR | Aud
(uA3)
71 72 73 74 s 76 77 78 79 80
80 65.03 18.39 38.83 32.64 40.91 55.66 20.51 69.42 40.63 58.06
72 64.06 16.70 37.71 32y 39.18 54.33 19.09 67.73 39.57 56.88
56 62.97 14.91 36.64 29.76 37.60 52.97 17.70 66.09 38.27 55.42
48 62.24 | 1367 | 3580 | 28.61 | 3663 | 52112 | 1679 | 65.09 | 37.45 | 54.42
40 6160 | 12.76 | 3510 | 27.88 | 3585 | 5148 | 1597 | 6427 | 36.78 | 53.73
32 61.15 11.91 834 85 W= 35.18 50.97 15.30 63.64 36.27 53.06
24 60.72 11.21 34.01 26.54 34.60 50.39 14.70 62.97 35.78 52.39
16 60.15 10.36 33.40 25 rled 33.97 49 85 14.03 62.30 35.18 51.67
8 59.79 9.73 32.89 25.06 339 49.39 13.48 61.70 34.75 51.09
0 59.39 | 9.06 | 3252 | 2442 | 32.88 | 48.88. | 1297 | 61.09 | 3430 | 50.48
-8 58.82 8.42 31.88 23.85 32.24 48.39 12.36 60.52 33.67 49.76
-16 58.36 7.64 31.27 R 31.76 47.85 11.73 59.73 33.24 49.03
24 5791 | 7.00 |.30.82 | 22.73 | 31.15 | 4736 | 11.12 | 59.15 | 32.82 | 48.42
-32 5745 | 627 | 3024 | 22.09 | 30.73 | 46.88 | 10.55 | 58.58 | 32.33 | 47.82
-40 57.06 | 5.61 | 29.85 | 21.58 | 30.18 | 46.39 | 10.09 | 58.03 | 31.94 | 47.30
-48 56.73 491 29.42 21.03 29.73 46.06 9.42 57.45 31.39 46.70
-56 56.45 4.39 29.03 20.61 29.42 45.73 9.09 56.97 31.12 46.15
-64 5594 | 3.85 | 28.61 | 20.00 | 2897 | 4521 | 855 | 56.30 | 30.55 | 45.42
-72 5567 | 3.21 | 28.15 | 19.73 | 28.55 | 44.88 | 8.03 | 55.85 | 30.18 | 45.00
-80 5527 | 2.82 | 27.88 | 1927 | 28.15 | 44.55 | 7.67 | 5533 | 29.88 | 44.58
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a1 i)
STETMA . . . . . . . . . .
AU | Aun | Aull | AuR | AuR | Aud | Aufl | Aud | Aun | Aud
G5
81 82 83 84 85 86 87 88 89 90

80 64.91 16.36 24.06 63.33 66.27 1531 43,97 - - -
72 63.73 15.03 22.39 61.27 64.85 14.07 42.45 - - -
56 62.51 13.54 20.73 59.39 63.45 12.83 41.03 - - -
48 61.51 | 1254 | 19.54 | 5821 | 62:57 | 12.04 | 39.94 - - -
40 6080 | 1 | A 5718 NG Nh, G, 3012 - - -
32 60.09 11.21 17.94 56.39 61.21 10.76 38.36 - - -
24 59.51 10.54 1 .20 55.70; 60.57 10.16 37.70 - - -
16 58.82 9.97 16.48 55.00 59.91 9.55 37.00 - - -
8 58.21 9.42 15.88 54.30 59.39 9.07 36.45 - - -
0 57790 840 (l15.21 3305858 s 6 | 98k - - -
-8 57.12 8.33 14.55 53.06 58.30 8.03 35.18 - - -
-16 56.48 743 13.94 ST 57.85 7.42 34.61 - - -
-24 56.09 | 721 |.1330 | 51.70 | 5724 | 7.00 | 33.97 - - -
-32 5542 | 655 | 1270 5115 | 5679 | 6.45 | 3321 - - -
-40 5497 | 6.09 | 12:09 | 50.64 | 5630 | 5.97 | 32.73 - - -
-48 5445 | 570 | 1155 | 50.03 | 55.76 | 545 | 32.12 - - -
-56 53.97 5.15 11.00 49.52 55.42 5.00 31.76 - - -
-64 5352 | 4.73 | 1042 | 49.00 | 5494 | 442 | 31.15 - - -
-72 53.00 | 4.18 | 10.03 | 48.52 | 5455 | 4.06 | 30.70 - - -
-80 5267 | 3.88 | 958 | 47.97 | 5427 | 3.73 | 30.36 - - -
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U
Sui a b ¢ v, t, S,

1 -0.6 86.5 47589 19.8 52.7 46.3
2 -1.4 LONG -6,426.8 20.1 61.4 65.4
3 -1.2 55.4 -484.8 21.4 14.1 55.8
4 -0.8 s -703.3 18.4 21.0 543
5 -0.6 61.1 -1,337.4 20.2 33.9 41.7
6 -0.6 778 -2,249.1 0.2 45.5 15.9
7 -0.8 1054 -3,354.5 20.4 53.9 374
8 1% 69.4 -815.3 25.6 17.8 30.0
9 -1.1 730 -1,063.3 18.5 24.5 56.1
10 -1.2 103.4 -2,057.8 18.8 34.6 57.1
11 23 228.1 -5,485.2 2%5% 44.1 63.8
12 -2.8 339.0 -10,209.0 24.6 56.5 61.9
13 -1.5 210.4 -7,416.9 18.5 65.4 72.9
14 -1.1 45.5 -295.8 18.9 11.6 77.5
15 -1.8 169.2 -3,859.1 24.4 40.4 54.9
16 -1.9 268.6 -9,389.4 24.7 64.4 60.5
17 -0.3 26.6 =269.8 20.8 11.0 4.2
18 2.6 193.6 -3,455.9 21.1 32.9 75.8
19 el 109.3 -1,324.0 20.4 21.5 67.1
20 -14 97.6 -1,516.1 241 25.6 43.9
21 202 162.9 -2,933.1 233 32.2 62.8
22 -1.3 125.6 -2,937.6 17.7 41.9 65.3
23 -2.4 296.1 -9,104.4 222 57.6 67.3
24 -7 234.4 -7,976.9 21.6 62.8 67.8
25 -1.3 46.4 -289.8 20.8 10.2 53.8
26 -1.3 64.2 -670.9 16.8 18.3 70.6
27 -2.8 s > 8 -2,599.1 244 26.7 70.6
28 - 21s.3 -6,837.9 23.8 ST .1
29 -2.4 72.4 -420.8 259 9.9 65.2
30 -3.2 194.6 -2,878.9 25.1 26.8 65.4
31 2.2 228.8 -5,714.5 24.2 45.7 64.4
32 -1.8 87.7 -910.6 22.9 17.8 71.6
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A A 9 < A A= A '
AT NN .1 TLYSLTUAUBLADAIULTI DTUNUNANEYIN 1 (ﬁﬂ)

it a b t, s,
33 332 71.8
34 11.0 66.1
35 50.2 58.0
36 17.5 68.8
37 42.5 74.7
38 49.1 64.1
39 57.0 73.9
40 222 65.6
41 21.4 76.6
42 44.4 67.1
43 62.3 77.1
44 27.9 75.0
45 58.9 71.4
46 -1.3 4.7 47.1
47 -2.6 13.1 72.4
48 -2.5 22.6 30.1 65.7
49 -1.1 48.9 51.6
50 - 6.6 54.2
» 60.6

14.9
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U
Sui a b ¢ v, t, S,
1 -0.6 22.6 -224.8 12.3 8.2 -82.3
2 -1.3 80.9 -1,296.4 18.8 24.2 -91.0
3 -1.0 D/ -142.3 17.3 2.3 -96.7
4 2.4 108.7 -1,287.8 20.0 18.5 -96.3
5 -0.9 124.2 -4,233.2 17.6 583 -102.0
6 -1.9 87.6 -1,011.0 20.9 17.1 -82.3
7 -0.5 314 -526.9 3.3 18.8 -106.2
8 -0.6 514 -1,041.3 15.4 28.0 -106.8
9 -1.2 66.2 -960.3 17.0 21.0 -85.8
10 -0.8 334 -359.3 15.5 10.8 -95.3
11 -1.2 110.4 2% 15% 18.3 37.5 -102.4
12 -0.7 94.4 -3,076.8 14.9 54.6 -92.9
13 -1.2 138.8 -3,886.9 20.3 47.6 -103.3
14 -0.9 57.0 -874.6 18.3 20.4 -104.8
15 -1.6 39.6 -296.6 18.8 6.6 -102.5
16 -1.5 143.5 -3,443.8 18.4 41.6 -78.4
17 -0.8 86.1 -2,414.8 15.2 45.5 -108.2
18 Al 1 30.1 -242.2 17.0 5.9 -103.8
19 -1.4 114.4 RSN 19.8 33.9 -94.3
20 =y 118.0 -2,718.9 15.4 393 -95.1
21 sy 68.1 -641.2 21.7 12.0 -101.5
22 -2.3 128.2 -1,817.1 23.8 22.5 -108.2
23 -ld 113.8 2l 19.3 22.0 207 -98.9
24 -20 218.4 -6,093.7 213 50.0 -98.8
25 -1.9 99.0 -1,354.4 20.3 21.0 -101.9
26 -2.8 194.0 -3,468.6 22.6 31.1 =102.0
27 -0.8 46.2 -690.9 16.6 18.7 -102.7
28 -0.9 113.1 -3,449.5 B 528 -81.6
29 -1.8 46.3 -344.3 19.9 7.4 -100.7
30 -0.9 53.6 -853.9 17.3 21.2 -102.9
31 -1.0 95.8 -2,397.1 18.2 40.2 -105.4
32 -2.9 354.2 -10,740.0 24.7 56.1 -104.6
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Sui a b ¢ v, t, S,
33 -1.1 118.0 -3,079.7 16.5 44.6 -79.8
34 -0.6 74.3 -2,249.9 15.2 47.8 -108.5
35 -1.1 84.8 -1,655.6 17.2 30.7 -88.1
36 -1.7 81.4 +1,016.7 22:6 17.7 -96.0
37 -0.7 o7 -1,164.3 15.1 29.5 -99.1
38 -3.7 458.2 -14,334.0 21.6 59.4 -87.7
39 < 749 -1,368.7 18.1 26.6 -93.2
40 -1 214.5 -6,970.4 21.3 58.3 -90.8
41 -1.8 135.1 -2,526.0 16.9 32.1 -86.4
42 -1.1 86.1 -1,786.0 17.3 327 -93.1
43 -0.8 89.0 -2,371.0 17.6 42.5 -104.4
44 2.4 256.0 -6,936.3 20 1 49.1 -103.7
Ad -97.1

dausﬁmmummgm 8.4

@ﬂﬁﬁ‘ﬁ 9.3 izﬂzﬁuﬁu%aammﬁa ﬂﬁﬂﬁuﬁﬁﬂﬂ']ﬁ 3

Sui a b c 7 t, S,
1 0.6 60.3 -1,517.6 ol 34.8 -100.1
2 -0.8 119.7 -4,442.2 17.6 64.6 -9.6
3 -0.6 37.6 -488.3 16.4 17.7 -10.2
4 -0.6 272 -215.3 15.3 9.8 -7.6
5 -0.6 327 -388.0 17.6 13.7 -43.4
6 -0.7 26.2 -163.6 17.1 6.9 -14.1
7 -0.6 327 -338.4 17.1 12.5 -26.6
8 -0.6 67.5 -1,813.8 16.9 42.3 =26.8
9 -0.8 582 -892.1 18.6 234 -28.2
10 -0.8 67.2 -1,306.6 20.2 292 -30.5
11 0.5 57.9 -1,498.0 18.4 38.0 -50.7
12 -0.6 722 -2,191.6 17.2 482 -33.9
13 -0.7 37.4 -418.8 18.0 14.3 -22.6
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Sui a b ¢ v, t, S,
14 -0.8 90.3 T2588.0 16.8 48.3 1.5
15 -0.7 101.9 5,838 16.2 64.8 -3.6
16 -0.6 42.1 -679.7 19.0 20.4 -57.1
17 -0.8 64.9 r1,232.5 2lnd 27.8 -32.1
18 -0.4 18.9 -128.4 14.5 5.7 -32.6
19 -0.6 334 -394.0 16.7 14.7 -8.3
20 -0.4 50.8 -1,401.2 2.5 45.0 22.2
21 -0.3 Sl -1,825.8 179 50.5 -102.9
22 -0.5 28.2 -263.7 16.5 10.9 -20.8
23 -0.8 54.8 -1,318.6 16.2 36.5 -23.6
24 -0.6 934 -3,520.4 16.8 63.5 -23.3
25 -0.3 25.2 -407.5 13.6 19.1 -37.9
26 -0.6 /23 -2,131.4 15.6 48.2 -16.1
27 -0.5 70.9 -2,465.4 14.5 57.4 -17.1
28 -0.5 391 -628.7 19.9 18.6 -79.6
29 -0.6 61.2 -1,500.9 21.5 34.0 -95.5
30 -0.4 70.6 -2,783.4 16.0 63.5 -32.7
31 0.5 322 -394.3 16.8 14.7 -35.0
32 -0.5 41.8 -794.4 17.9 23.7 -87.4
33 -0.7 66.1 -1,421.5 19.6 323 -36.3
34 08 42.0 -1,281.6 14.2 43.8 -52.5
35 -0.3 233 -266.2 14.9 12.2 -32.7
36 -0.6 3.2 -2,075.3 17s3 45.5 -14.8
37 -0.5 71.0 -2,663.7 16.8 59.5 -54.1
38 -0.5 26.9 -290.7 16.5 11.4 -43.7
39 -0.6 57.7 -1,362.2 20.3 33.2 -65.6
40 -0.6 64.7 -1,770.1 238 372 -134.7
41 -0% 17.0 -98.1 14.2 4.7 -25.0
42 -0.5 37.8 -645.5 14.2 24.5 -9.3
43 -0.5 81.2 -2,933.4 17.2 59.0 -30.8
44 -0.4 60.4 -2,003.0 15.7 52.1 -20.0
45 -0.4 28.2 -345.3 154 14.7 -25.4
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it c v, t, s,
46 74 159 26.3 -25.1
47 - ){/9// 21.0 29.4 -70.2
48 -1,668. 17.1 40.8 -27.4
49 ,‘3,886i 64.0 9.6
50 413 B 16.2 23.5
51 343 73
52 523 -8.2
53 63.3 -11.9
54 36.5 -0.1
55 62.7 20.0
56 43.0 -35.0
57 15.1 8.6
58 17.7 -70.0
59 31.8 -1.3
60 56.5 -59.5
61 8.1 21.0
62 15.0 7.7
63 27.7 -142.8
64 61.7 -38.4
65 113 24.0
66 18.7 -84.5
67 40.1 -30.8
-6.4
24.1
7 26.8 -11.6
7(1ql 58.7 123
73 1.
74 21.9 -36.5
75 31.0 -30.3
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Sui a b ¢ v, t, S,
76 -0.8 98.8 2,845.2 19.4 478 -20.8
77 -0.5 26.1 -258.1 14.6 12.3 -7.1
78 -0.5 78.2 -2,817.5 14.5 60.7 -5.7
79 -0.7 68.4 -1,469.3 18.1 33.7 -9.0
80 -0.4 515 -1,639.0 14.1 49.7 -11.3
81 -0.3 52,0 -1,884.8 16.0 53.8 -56.1
82 =@ 24.0 -169.9 s, 3 8.2 -8.8
83 -0.4 25.6 -291.8 14.3 13.5 -23.7
84 -0.5 62.7 -2,026.7 14.9 514 315
85 -0.6 86.7 -3,008.0 16.6 58.0 -15.3
86 -0.6 276 -189.9 15.9 9.0 6.7
87 -0.4 38.4 911.4 13.8 34.1 -19.9

Aunay -31.2
d'ausﬁmmwmsgm 29.6
@nﬁ’]\i‘ﬁ 9.4 ﬂ3mﬁam‘ﬁﬂ'amﬁfﬁ‘mﬂﬁ'ﬂuazizazzéuﬁu%a@mmﬁa ﬂﬁﬁﬁ:}uﬁﬁﬂm‘ﬁ 1

LAY, USHAUTZABANNSGY | YABNAUTZABAIINS?
o 4 ANASINIMNNUAN ] . . 2,
un Uszian - vhsminthahou H19INYAITNAY
MAIAG (NA/FN.)
< 4
A5 (3.) malaa (3.)
1 S01A9 713 46.3 78.7
2 TOIA4 72.3 65.4 59.6
3 SONTLUL 77.0 55.8 69.2
4 LG 66.1 54.3 70.7
5 PRIGE 7.6 417 83.3
6 SONTLVL 79.9 15.9 109.1
7 30174 733 37.4 87.6
8 50104 92.2 30.0 95.0
9 FONTLUL 66.4 56.1 68.9
10 PTG 67.8 57.1 67.9
11 FONTTUL 85.3 63.8 61.2
12 F01A4 88.7 61.9 63.1
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Y
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A AR A '
UNUNADBIN 1 (9D)

AIBNAUTZABANINS?

AIBTNAUTZABA NS

g e
S Uszian bt 1 ] vnannthamen ¥anngaBudy
MAIAI (RA/F.) :
A5 (3.) malaa (o)
13 SONTLUY 66.7 72.9 52.1
14 50U 68.1 77.5 475
15 50U 83 54.9 70.1
16 SONTLUY 88.9 60.5 64.5
17 509 74.9 42 120.8
18 SONTLUL 76.0 75.8 49.2
19 SONTLUY 73.4 67.1 57.9
20 EILE 86.9 43.9 81.1
21 EILE 837 62.8 62.2
22 EILE 63.8 65.3 59.7
23 ETN 79.9 67.3 57.7
24 50U 778 67.8 57.2
25 ETILE 75.0 53.8 712
26 SONTLUY 60.4 70.6 54.4
27 SONTLUY 88.0 70.6 54.4
28 s0if 85.7 59.1 65.9
29 FONTLUL 93.1 652 59.8
30 500N 90.5 65.4 59.6
31 5009 87.2 64.4 60.6
32 EILE 82.5 71.6 53.4
33 SONTLUL 46.8 71.8 53.2
34 ELIN] 738 66.1 58.9
35 FONTLUY 75.3 58.0 67.0
36 SONTLUY 88.1 68.8 56.2
37 5014 731 74.7 503
38 S0NTLUL 74.8 64.1 60.9
39 U 85.2 73.9 51.1
40 50U 74.1 65.6 59.4
41 EILE 63.8 76.6 48.4
42 sOU 88.2 67.1 57.9
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Y
~

A AR A '
UNUNADBIN 1 (9D)

AIBNAUTZABANINS?

AIBTNAUTZABA NS

. ANNSININNaMAN ,
v \ A \J ) YV
UN ‘IJiZLﬂTI N mamnfhmmu ‘H]Q‘iﬂﬂi}ﬂ!i&lﬂu
MAIAI (RA/F.) . )
A5 (W) malaa (o)
43 FOIA4 68.6 Al 47.9
44 SONTTUY 94.8 75.0 50.0
45 SONTTUY g7 71.4 53.6
46 FONTEUY 844 47.1 77.9
47 F0IAY 79.6 72.4 52.6
48 TOIA4 81.4 65.7 59.3
49 5O1A4 68.0 51.6 73.4
50 TG 73.5 542 70.8
A < Al v ] LY, < ad A a
A1319N 9.5 ANUSIAINN DU IN 1 IAULAS TLHLUT UAUBL ADANITI NTANUNANEIN 2

PRI NALYZADANINS?

ABNAUYZAOA NN

.2 asHnafine ' ) ' .
UN ‘IJiZLﬂ‘VI mqmm’hmmu mammﬂﬁuﬁu
MAIAT (AN./¥3.) :
A1357 (31.) malaa (.
1 SONTLUY 442 -82.3 2323
2 s 67.8 -91.0 241.0
3 SO 62.1 -96.7 246.7
4 5N 71.9 -96.3 2463
5 5009 63.4 -102.0 252.0
6 SONTLUY 75.1 -82.3 2323
7 EETON 47.8 -106.2 256.2
8 FLIN] 55.3 -106.8 256.8
9 ELE 61.3 -85.8 235.8
10 EILE 55.7 953 24523
11 50N UL 66.0 -102.4 2524
12 I 53.7 929 242.9
13 50U 73.1 -103.3 2533
14 FONTLUY 65.9 -104.8 254.8
15 ETN 67.6 -102.5 252.5
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A AR A !
UNUNANEIN 2 (7D)

ABNAUTZABA NS

AIBTNAUTZABA NS

g & e
S Usziam ranisne ey vnannthamen ¥anngaBudY
MAAd (AA/FN.) :
A5 (3.) malaa (o)
16 ETN 66.4 <78.4 228.4
17 FONTLUL 548 -108.2 258.2
18 50U 61:1 -103.8 253.8
19 EILE 714 943 2443
20 SONTLUL 55.5 -95.1 245.1
21 ERTN 78.2 1015 2515
22 FONTTUL 85.8 -108.2 258.2
23 EILE 79.4 -98.9 248.9
24 EILE 76.6 -98.8 248.8
25 ETN 73.1 -101.9 251.9
26 ETN 813 -102.0 252.0
27 50U 59.8 -102.7 252.7
28 ETILE 54.4 -81.6 231.6
29 ETN == -100.7 250.7
30 ETN 62.1 -102.9 252.9
31 s0if 65.6 -105.4 255.4
32 TONISUL 89.1 -104.6 254.6
33 500N 59.2 -79.8 229.8
34 5009 54.8 -108.5 258.5
35 EILE 61.8 -88.1 238.1
36 SONTLUL 81.3 -96.0 246.0
37 ELIN] 54.4 -99.1 249.1
38 50U 77.8 -87.7 237.7
39 EILE 65.0 93.2 2432
40 5014 76.8 -90.8 2408
41 ELTON 61.0 -86.4 236.4
42 50U 62.3 -93.1 243.1
43 FONTLUY 63.4 -104.4 254.4
44 ETN 79.6 -103.7 253.7
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Y
~

A AR
UNUNANDBIN 3

=D.

ABNAUBZAOA NN

AIBTHAUTZABA NS

g & s
S Uszon rnisnIe Y vnannthamen ¥anngaBudy
MAlAd (AAN/¥.) :
A5 (3.) malaa (o)
1 ETN 63.3 9.6 159.6
2 50U 58.9 -10:2 160.2
3 EILE 55.1 -7.6 157.6
4 EILE 634 43 4 193.4
5 FOI9 61.7 141 164.1
6 SONTLUL 61.7 -26.6 176.6
7 5O 60.8 6.8 176.8
8 FOUA9 67.1 2822 178.2
9 SONTLUY 726 -30.5 180.5
10 SONTLUL 66.2 -50.7 200.7
11 ETN 61.9 -33.9 183.9
12 50U 64.8 226 172.6
13 ETILE 60.5 1.5 148.5
14 EILE 58.5 3.6 153.6
15 SONTLUY 68.4 -57.1 207.1
16 s0if 76.7 -32.1 182.1
17 SO 523 -32.6 182.6
18 500N 60.1 8.3 158.3
19 SONTYUY 449 222 127.8
20 EILE 59.5 -20.8 170.8
21 ERTON] 58.2 -23.6 173.6
22 ELIN] 60.6 233 173.3
23 50U 49.0 -37.9 187.9
24 EILE 56.1 -16.1 166.1
25 5014 521 Tk 41 167.1
26 ELTON 575 B2.7 182.7
27 FONTLUL 60.5 -35.0 185.0
28 FONTLUY 64.5 -87.4 237.4
29 EILE 70.6 -36.3 186.3
30 SONTLUY 51.1 -52.5 202.5
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31 SONTLUY 53.6 g0 7 182.7
32 SONTLUY 622 v 164.8
33 FONTLUY 60.5 -54.1 204.1
34 EILE 594 43,7 193.7
35 SONTLUL 732 -65.6 215.6
36 SONTLUL B i -25.0 175.0
37 SO 51.0 9.3 159.3
38 EILE 62.0 -30.8 180.8
39 SONTLUY 56.4 -20.0 170.0
40 EILE 55.3 254 175.4
41 ETN 573 -25.1 175.1
42 50U 757 70,2 220.2
43 ETILE 61.5 -27.4 177.4
44 SONTLUY 63.0 -9.6 159.6
45 SONTLUY 60.0 -23.5 173.5
46 s0if 62.1 7.9 157.3
47 SO 60.9 =g 158.2
48 FONTYUY 44.6 -11.9 161.9
49 5009 54.0 -0.1 150.1
50 EILE 60.4 -20.0 170.0
51 SONTLUL 50.1 -35.0 185.0
52 SONSTUY 64.7 8.6 141.4
53 50U 68.0 -70.0 220.0
54 EILE 67.3 -13 151.3
55 5014 69.0 -59.5 2095
56 S0NTLUL 75.1 21.0 171.0
57 U 58.6 7.7 157.7
58 FONTLUY 54.6 -38.4 188.4
59 SONTLUY 56.5 -24.0 174.0
60 SONTLUY 72.5 -30.8 180.8
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61 soIA 6 156.4
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63 FONIYUY 161.6
64 FONTLUY 162.3
65 FONTLUL /4. ' \ 158.6
66 ' 191.6
67 186.5
68 180.3
69 . 170.8
70 3003 ' i ’ 157.1
71 ' 155.7
72 JONTZUL 3 159.0
73 161.3
74 5003 e — . 206.1
75 158.8
76 173.7
77 181.5
78 165.3
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