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Proposal and its Verification of a Method of Design Concerning Habitability in Response
to Random Horizontal Vibrations such as Wind Vibrations
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Abstract This paper has proposed a method of design based on a technique using a filter that corrects frequency
characteristics in response to random horizontal vibrations such as wind vibrations. The specific values of the
excess duration time (te) was properly evaluated and derived based on results from an experiment involving
subjects for each sensory characteristic. A method of design using the obtained values of excess duration time (te)
has been proposed and verified. Results indicated that filtering must be performed, but evaluation was possible
with the amplitude spectrum and the peak ground acceleration. Results also indicated that the possibility of
calculating the level for evaluation of a target waveform and the acceleration corresponding to steady vibrations
can be found out. It is considered to be applicable to designs to evaluate habitability in response to random
horizontal vibrations.
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Evaluation of habitability
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Fig. 2 Sample evaluation of existing buildings with

respect to wind vibrations'”
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Table 2 Comparison of evaluation results due to differences in filters (waveform patterns ® to (D)
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25. 30on/s"[7° 50 cm/s 18. n cm/s 16. 16 cm/s 16. 42 cm/s 14. 61 cm/s 15. oo cm/s 17. 50 cm/s 17. 97 cm/s2 22. 74 cm/s 22. 97 cm/s
> soomet | T H-1 H-1 H-1 H-1 -1 H-I -1
A00n/S ™57 omys” | 1.41 om/s? | 1.42 om/s? | 1.25 om/s?| 1.27 om/s?| 1.08 cm/s 1.57 cm/s? | 1.41cm/s?| 2. 66 cm/s 1 92 cm/s
4 0Hz 4. Sdou/s? 3. 43 cm/s 3. 03 cm/s 3. 09 cm/s 2. 73 cm/s 2. 84 cm/s 2 44 cm/s 3. 43 cm/s 3. 03 cm/s 4. 81 cm/s 4. 31 cm/s
10. 65n/s* 7. 96 c:m/s2 7. 03 cm/32 7. 12 cm/s2 6. 23 cm/s2 6. 58 cm/32 5. 67 cm/s2 7. 96 cm/32 7. 07 cm/82 11. 29 cm/s2 10. 11 cm/s2
v H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI
+500m/5T19. 08 om/s? | 16.92 om/s? | 17. 26 om/s? | 14. 93 om/s | 15.81 om/s? | 13. 61 cm/s? | 19. 08 om/s? | 17. 00 om/s? | 27. 20 om/s? | 24. 40 om/s?
> remet L H-1 H-1 H-1 H-1 H-1 H-1 H-1 H-I H-1
T1e0/S ™78 omys® | 1.72 om/s® | 1.70 om/s? | 1.65 om/s?| 1.61 om/s?] 1.51 om/s’| 1.78 om/s?| 1.72 om/s?] 2.20 om/s?| 1.98 om/s?
2
0. 4Hs 5. Tom/s 4.10 cm/s? | 3.89 cm/s?| 3.83 cm/s? | 3.57 cm/s?| 3.51 cm/s?| 3.39 cm/s? | 4.10 om/s? | 3.90 cm/s? | 4.79 cm/s? | 4.38 cm/s?
: H-V H-V H-V H-V H-v H-V H-v H-V H-VI H-v
2
11.800m/s 779" g5 om/s?| 9.44 cm/s?| 9.29 cm/s?| 8.66 cm/s?| 8.42 cm/s?| 8.11 cm/s?| 9.95 cm/s? | 9.52 cm/s? | 10. 96 cm/s? | 10. 13 cm/s?
- H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI
66m/5' (194, 35 om/s? | 22. 85 om/s? | 22. 05 am/s? | 20. 75 om/s? | 19. 82 om/s? | 19. 10 om/s? | 24. 35 om/s” | 23. 19 om/s | 27. 10 om/s? | 24. 90 om/s?
o H-I H-I H-I H-1 H-1 H-I H-I H-II H-II
2. 8200/s" [T st | 1,46 omys? | 142 om/s? | 1.37 om/sE | 1.29 omyst | 1. 24 omys?]| 1.51 om/s? | 1.45 om/s?| 1.88 em/s? | 1.73 om/s’
2
o™ 1368 on/s? | 351 on/s? | 3.46 on/s? | 3.31 on/s? | 312 on/s?| 303 om/s”| 3 68 on/s” | 351 om/s” | 440 an/s? | 4.06 cny/s?
2
11.920m/s77 8" g9 om/s® | 8.48 cm/s?| 8.30 cm/s?| 8.04 cm/s?| 7.56 cm/s?| 7.36 cm/s?| 8.92 cm/s?| 8.47 cm/s?|10.81 cm/s? | 9.98 cm/s?
A ) | I I | | I | I I |
GI‘ 26.84om/5'(150. 92 om/s? | 19. 84 om/s? | 19. 35 om/s? | 18. 80 om/s? | 17. 75 om/s? | 17. 14 om/s? | 20. 92 om/s? | 19. 19 om/s? | 25. 65 om/s? | 23. 71 om/s?
.  esonye? | L H-II H-I H-II H-I H-I H-I H-II
@ soen/s 1.29 om/s? | 1.48 cm/s? | 1.23 cm/s?| 1.40 cm/s?| 1.17 cm/s® | 1.24 om/s*| 1.29 om/s? | 1.46 cm/s?| 1.78 cm/s? | 1.96 cm/s?
2
e o™ | 2,83 on/s? [ 323 on/s” | 267 an/s? | 296 cm/s?| 249 cm/s?| 268 cmy/s?| 283 am/s?| 319 cmys? | 388 om/s? | 425 on/s?
2
11880/ 6 89 om/s? | 7.70 om/s? | 6.45 om/s? | 7.13 om/s?| 6.00 om/s?| 6.42 om/s? | 6.89 om/s?| 7.63 om/s?| 9.35 om/s? | 10.23 om/s?
I I I I I I I I I I
2
27.9200/5'('16 43 om/s? | 18.37 om/s? | 15.30 om/s? | 16.93 om/s | 14. 26 om/s? | 15. 13 om/s? | 16.43 om/s” | 18. 19 om/s? | 22. 09 om/s? | 24. 16 om/s?
A H-1 -1 H-1 H-1 -1 H-I -1 H-II H-II
2.87on/s" 73767 om/s? | 1.52 cm/s” | 1.53 cm/s?| 1.39 om/s?| 1.40 cm/s? | 1.28 cm/s?*| 1.62 cm/s? | 1.51 cm/s?| 2. 31 cm/s2 2. 10 cm/s2
4. 0Hs 5.31on/s* 3. 54 cm/s 3. 26 cm/s 3. 30 cm/s 3. 00 cm/s 3. 04 cm/s 2. 77 cm/s 3. 54 cm/s 3. 26 cm/s 4. 80 cm/s 4. 36 cm/s
11 06om/s"| g 22 cm/s 7. 62 cm/s 7. 67 cm/s 6. 95 cm/s 7. 05 cm/s 6. 43 cm/s 8. 22 cm/s 7. 59 cm/s 11. 09 cm/s 10. 10 cm/s
26. 9%cm/s[ o 96 cm/s 18. 30 cm/s 18. 63 cm/s 16. 69 cm/s 17. oo cm/s 15. 52 cm/s 19. 96 cm/s 18. 23 cm/s 27. 11 cm/s2 24, 61 cm/s
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Table 3 Comparison of evaluation results due to differences in filters (waveform patterns to @)

[ BRI ILE—
FRITHR I T TRE [ A E N | T3]

FRE I
TP gam | H | AEEERERA | RARES U7 | EEERBERAN | KRR U | EERENGAN | KGR )R | EEERFERN | RAEES U | SEEEREAN | KRR U 8%
15— hn [t ] (Fig. 6) | WRMENMR (Fig.4) |®:RENRERE (Fig. 6) | FREAMN (Fig. 4) |YEREFEWHE (Fig. 6) | FRMNENMR (Fig. 4) |[MEMEFFAE (Fig. 6) | FFMRmNM (Fig. 4) |#AEFNME (Fig. 6) | FMMEha (Fig. 4)
H-1 B B H-1 H-1 H-1 H- 1 B H-I H-I

2
2. 4900/s I 88 omys” | 1.76 om/s’ | 1.81 om/s? | 1.68 om/s?| 1.73 om/s? | 1.65 om/s’| 1.88 om/s?| 1.78 om/s2| 2.29 om/s?| 2.10 om/s*
H-V
4.20 cm/s? | 3.94 cm/s?| 4.09 cm/s?| 3. 74 cm/s?| 3.92 cm/s? | 3.75 cm/s?| 4.20 cm/s® | 3.99 cm/s?| 5.22 cm/s?| 4.73 cm/s?
H-VI H-V H-V H-V H-V H-V H-VI H-V H-VI H-VI
10.32 om/s? | 9.52 cm/s?| 9.84 cm/s? | 9.03 cm/s? | 9.49 cm/s? | 9.07 cm/s? | 10.32 cm/s? | 9. 66 cm/s? | 12. 62 cm/s? | 11. 43 cm/s?
H-v1 H-VI H-VI H-VI H-V1 H-VI H-VI H-vI H-VI H-VI
24.53 cm/s? | 22. 96 cm/s? | 23. 97 cm/s? | 21. 75 cm/s? [ 22. 73 om/s? | 21. 62 cm/s? | 24. 53 cm/s? | 23. 24 cm/s? | 29. 74 cm/s? | 26. 87 cm/s®
H-1 H-I H-T H-I H-T H-T H-T H-1 H-TI H-II
1. 55 cm/s 1. 60 cm/s 1.46 cm/s? | 1.45cm/s?| 1.36 cm/s? | 1.34cm/s?| 1. 55 cm/s 1. 60 cm/s 1. 83 cm/s2 1. 80 cm/s2

3. 43 cm/s 3. 50 cm/s 3. 22 cm/s 3. 21 cm/s 3. 04 cm/s 2. 98 cm/s 3. 43 cm/s 3. 50 cm/s 4. 06 cm/s 3. 87 cm/S
8. 32 cm/s 8. 53 cm/s 7. 33 cm/s 7. 31 cm/s 7. 51 cm/s 7. 29 cm/s 8. 32 cm/s 8. 51 cm/s 10. 08 cm/s 9. 62 cm/s

4.83cm/s?
0. 4Hz

11. 25cm/s?

26. 24cm/s”

2.39cm/s?

4. 64cm/s”
1. 0Hz

11.13cm/s?

<
";' 26. 4ben/s” g 83 cm/s 20. 23 cm/s 18. 65 cm/s 18. 58 cm/s 17.92 cm/s 17.42 cm/s 19. 83 cm/s 20. 17 cm/s 24, n cm/s2 23.00 cm/s
. » t3ony P H-I H-I H-I H-I H-I H-I H-I -1
s 23 cm/s 1. 35 cm/s2 1.15¢cm/s? | 1. 26 cm/s 1.07 cm/s? | 1.1 em/s2| 1. 23 cm/s 1. 35 cm/sz 1. 61 cm/sz

2 5Hz a2 78 cm/s 3. 00 cm/s 2. 50 cm/s 2. 74 cm/s 2. 32 cm/s 2. 40 cm/s 2. 78 cm/s 2. 95 cm/s 3. 52 cm/s 3. 55 cm/s

10. 59¢cm/s’

6. 74cm/s 7. 27 cm/s 6. 07 cm/s 6. 57 cm/s 5. 63 cm/s 5. 83 cm/s 6. 74 cm/s 7. 15 cm/s 8. 46 cm/s 8. 48 cm/s

16.13 cm/s 16. 56 cm/s 14. 49 cm/s 15. 77 cm/s 13. 47 cm/s 13. 99 cm/s 16.13 cm/s 17. 23 cm/s 20. 32 cm/s 20. 74 cm/S
H-1 H-1 H-1 H-1 H-1 H-1 H-1 H-1 H-IT H-T
1.42 cm/s? | 1.40 cm/s?| 1.29 cm/s? | 1.22 cm/s?| 1.08 cm/s? | 1.00 cm/s?| 1.42 cm/s?| 1.38 cm/s?| 1.95 om/s?| 1.82 cm/s?
H-I H-I

, H-V

PO il 2.27 on/s” | 213 on/s”

: LI H-v H-v H-v H-v H-v H-v H-v H-VI H-VI

10 8emrs
H-v1 H-VI H-VI H-v1 H-v1 H-v1 H-VI H-v1 H-VI H-VI

25. 24cm/s’

24. 84cm/s’

2. 42cm/s?

17.31 cm/s? | 16. 76 cm/s® | 15. 54 cm/s? | 14. 75 om/s? | 13. 42 cm/s® | 12. 47 om/s? | 17. 31 cm/s? | 16. 74 cm/s? | 23. 66 cm/s? | 21. 22 cm/s®

H-1 H-1 H-1 H-1 H-1 H-1 H-1 H-1 H-1 H-1

2.51cm/s”

1.83 cm/s? | 1.78 cm/s?| 1.74 cm/s*| 1.73 cm/s?| 1.63 cm/s? | 1.54 cm/s*| 1.83 cm/s?| 1.76 cm/s?| 2.05cm/s?| 1.84 cm/s?

2
5 396/S" 1" 4,10 om/s? | 4.00 cm/s? | 3.91 cn/s? | 3.92 n/s? | 3.66 cm/s? | 3. 44 cm/s? | 4.10cn/s? | 3.94 cn/s? | 4.59 cm/s? | 4. 15 om/s?
1201 ) H-Vv H-V H-V H-V H-Vv H-V H-V H-V H-VI H-V
Olen/sT1749 68 cm/s? | 9.41 cm/s?| 9.18 cm/s?| 9.38 cm/s? | 8.65 cm/s? | 8.04 cm/s? | 9.68 cm/s? | 9.21 cm/s?]10.89 cm/s? | 9.84 cm/s?
H-v1 H-VI H-VI H-v1 H-v1 H-v1 H-VI H-v1 H-VI H-VI

29. 34cm/s’

0. 4Hz

22. 88 cm/s? | 22. 30 om/s® | 21. 18 cm/s® | 21. 50 cm/s? [ 19. 95 cm/s? | 18. 62 cm/s? | 22. 88 cm/s? | 21. 69 cm/s? | 27. 23 om/s® | 24. 79 cm/s?
H-1 H-IT H-T H-1 H-1 H-T H-T H-I H-IT H-IT

2
2. 80om/s ) om/s? | 1.65 om/s? | 1.52 on/s? | 1.55 om/s? | 1.43 om/s’ | 1.42 on/s? | 1.62 om/s? | 1.64 om/s? | 1.95 om/s | 1.89 om/s?
4.83cm/s” 3.48 2 2 2 2 2 2 2 2 2 2
1 otz .48 cm/s* | 3.56 cm/s*| 3.29 cm/s®| 3.29 cm/s®| 3.12cm/s*| 3.08 cm/s*| 3.48 cm/s® | 3.54 cm/s* | 4. 14 cm/s*| 4.01 cm/s
11. 60cm/s” 2 2 2 2 2 2 2 2 2 2
. 8.59 cm/s’ 8.70 cm/s 8.17 cm/s 8.12 cm/s 7.79 cm/s* | 7.66 cm/s*| 8.59 cm/s 8. 71 cm/s* | 10. 22 cm/s 9.88 cm/s
A I | | | | | | I | I I
";' - 24e/<° 120, 40 em/s? | 20. 70 cm/s? | 19. 44 om/s” | 19. 18 cn/s? | 18. 58 om/s? | 18. 18 cm/s? | 20. 40 cn/s? | 20. 64 om/s? | 24. 34 an/s? | 23. 51 en/s?
> 2 Toom/s? H-IT H-IT H-I H-IT H-I H-I H-IT H-I
® - 10on/s 1.45om/s” | 1.53 om/s?| 1.33 om/s’ | 1.37 om/s* [ 1.14 cm/s” | 1.17 om/s”| 1.45om/s” | 1.53 om/s” | 1.74 om/s” | 1.83 om/s”
4.90cm/s? 3.33 2 2 2 2 2 2 2 2 2 2
2 5Ha .33 cm/s* | 3.47 cm/s*| 3.05cm/s®| 3.15cm/s®| 2.67 cm/s®| 2. 75 cm/s*| 3.33 cm/s®| 3.45cm/s* | 4.00 cm/s* | 4.15cm/s
2
11 60em/ST"8 18 om/s? | 8.49 cm/s? | 7.48 om/s” | 7.72 on/s? | 6.53 om/s’ | 6.74 om/s? | 8.18 om/s? | 8.44 cm/s? | 9.86 om/s? | 10. 11 om/s?
27 a50m/s? I I I I I I I I I I
~450n/s 149, 37 om/s? | 20. 11 om/s? | 17. 62 om/s? | 18.15 om/s” | 15. 42 om/s? | 15. 97 om/s? | 19. 37 om/s | 20. 02 om/'s? | 23. 39 om/s? | 24. 10 om/s?
2. 31om/s? H-I H-1 H-1 H-1 H-1 H-1 H-T H-1 H-IT H-I
e N cm/s? | 1.41 cm/s*| 1.46 cm/s? | 1.26 cm/s? [ 1.27 cm/s?| 1. 100m/s 1.61 cm/s? | 1.43 cm/s? 2.11cm/s2 1. 87cm/s
4. 65
4 OHz on/s’ 3. 63 cm/s 3. 18 cm/s 3. 25 cm/s 2. 69 cm/s _2 72 cm/s 2 40 cm/s _3 68 cm/s' —3 20 cm/s” | 4. 65 cm/s _4 11 cm/s

10 Sden/”

27.00cm/s”

23.190m/s 19.67c~,m/s2 20.23cm/s 16.31 cm/s 16.54cm/s 14.41 cm/s2 23.19cm/s 19.790m/s 29.50c~,m/s2 25.26cm/s
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Table 4 Comparison of evaluation results due to differences in filters (waveform patterns to @)

iR I BRI ILE—
| E ] I [ET (23] | L3 |
i3 BT TR SRR | RMERL Y | BEEERERR | TAERS YR | REERREAN | TAKRL YR | BEERRERR | RAGRL Y- | BEEERERR | XAERS YR
738 — /| piik [t A PR E) (Fig. 6) | FREAGHAS (Fig. 4) |tERENREE (Fig. 6) | WM (Fig. 4) [tEMEFFAE (Fig. 6) | FRfhM (Fig. 4) |HENFE (Fig. 6)| Fms Fig. 4) |[WEAEFME (Fig. 6) | WM (Fig. 4)
R S H-1 H-1 H-1 H-1 H-1 H-T H-1 H-I H-T
46em/s" [ 08 om/s? | 1.89 om/s? | 1.99 om/s? | 1.71 om/s? | 1.91 om/s?| 1.88 om/s?| 2.08 cm/s?| 1.96 om/s? | 2.34 om/s?| 2.13 om/s?
H-V
2
o ats 4-930m/5" [T 60 om/s? | 4. 24 cm/s” | 4 49 om/s? | 3.80 om/s?| 4.24 cm/s? | 4. 21 om/s?| 469 cm/s?| 4 41 cm/s?| 5.57 em/s?| 5.02 cm/s?
: H-VI H-V H-VI H-V H-V H-V H-VI H-VI H-VI H-VI
2
11.260m/s 11.18 cm/s? | 10. 22 cm/s? [ 10. 77 cm/s% | 9. 20 cm/s? | 10. 28 cm/s? | 10. 15 cm/s? | 11. 18 cm/s? | 10. 69 cm/s? | 13. 60 cm/s? | 12. 15 cm/s?
1. 100 R H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI
- 19on/s 27.01 cm/s® | 24. 80 cm/s® | 26. 15 cm/s? | 22. 20 cm/s? | 25. 12 cm/s® | 24. 65 cm/s? | 27. 01 cm/s? | 25. 71 cm/s® | 32. 99 cm/s? | 29. 45 cm/s?
2 ome | I H-I H-I H-T H-T H-II H-II H-II H-II H-II
el 69 cm/s2 1. 55 cm/s 1. eo cm/s 1. 45 cm/s 1. 49 cm/s 1. 40 cm/s 1. 69 cm/sz 1. 55 cm/s 1. 91 cm/s2 1. 75 cm/s2
1 oz 5. 120n/s° 3. 90 cm/s 3. 59 cm/s 3. 74 cm/s 3. 33 cm/s 3. 53 cm/s 3. 28 cm/s 3. 90 cm/s 3. 64 cm/s 4. 34 cm/s 3. 95 cm/s
) R I 50 Cm/S 8. 35 Cm/S ) 10 cm/s 8. 17 cm/s 8. 66 cm/s 8. oz cm/s 9. 50 cm/s 8. 95 cm/s 10 64 cm/s 9 65 cm/s
AN
"I" 27.00en/s°f 5" 42 cm/s 20. 99 cm/s 21. 36 cm/s 19. 26 cm/s 20. 50 cm/s 18. 98 cm/s 22. 42 cm/s 21. zo cm/s 25. zo cm/s 23. 11 cm/s
. » 3onys? L H-II H-I H-I H-1 H-I H-I H-II H-II H-II
SOVS T 18 om/s? | 1.41 cm/s? | 1.09 om/s? | 1.29 om/s? | 0.97 em/s? | 1. 11 cm/s?| 1.18 cm/s?| 1.39 cm/s? | 1.56 cm/s? | 1.62 cm/s?
v H-V H-v H-V H-V H-V H-v
2 5y 1V 267 om/s? | 3.20 om/s? | 2. 43 em/s? | 2.90 cm/s? | 2. 18 cm/s? | 2.47 om/s?| 267 em/s? | 3.17 cm/s? | 3.63 cm/s? | 3.79 om/s?
: H-VI H-VI H-VI H-VI H-v H-VI H-VI H-VI H-VI H-VI
2
1. 00em/S'76 40 om/s? | 7.51 om/s? | 5.71 om/s? | 6.78 om/s?] 5.06 om/s? | 5.82 om/s?| 6.40 om/s? | 7.45 om/s?| 8.69 om/s?| 9. 08 om/s?
25, osony R H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI H-VI
98om/s'[15.32 om/s? | 17. 68 om/s? | 13.55 am/s? | 16. 14 om/s? | 11. 90 om/s? | 13. 79 om/s? | 15. 32 om/s? | 17. 59 om/s? | 20. 71 om/s? | 21. 73 om/s?
 a2omye? |1 H-1 -1 H-1 H-1 -1 H-1 -1 H-II H-II
Radad I cm/s?| 1.38 cm/s?| 1.09 cm/s 1.18 om/s? | 0.87 cm/s” | 0.96 cm/s?| 1.31 cm/s?| 1.36 cm/s?| 2. 21 cm/s2 2. 14 cm/s2
H-II
4. 0Hz 5. 30cu/s* 2. 72 cm/s 2. 90 cm/s 2 28 cm/s 2. 63 cm/s 2| 1. 99 cm/s 2. 72 cm/s 2. 87 cm/s 4. 15 cm/s 4. 08 cm/s
10 65en/s" g, 27 cm/s 6. 70 cm/s 5. zs cm/s 5. 92 cm/s 4. 21 cm/s 4. 69 cm/s 6. 27 cm/s 6. 64 cm/s 9. 42 cm/s 9. 29 cm/s
26. Hon/s’| 96 cm/s 15. 39 cm/s 12. 61 cm/s 14, 19 cm/s 10. 03 cm/s 11, 19 cm/s 14, 96 cm/s 15. 69 cm/s 22, 65 cm/s 22. 35 cm/s
> soonret |1 H-1 -1 H-1 H-1 -1 H-1 -1 H-II H-I
- 69cn/s 1.89 om/s? | 1.67 cm/s?| 1.61 cm/s?| 1.29 cm/s?| 1.42 cm/s? | 1.34 cm/s?| 1.89 om/s? | 1.75 cm/s?| 2.84 cm/s? | 2.49 cm/s?
H-II H-II
2 ————
ot 5-97en/s"[74 781 am/s? | 4. 18 om/s? | 4. 09 om/s? | 3.16 om/s?] 3.40 om/s? | 3.24 om/s?| 4.81 om/s?| 4.3 om/s?| 6.61 om/s?| 5.78 om/s?
2
12.5200/57140. 99 omy/s? | 9.68 om/s? | 9. 15 om/s? | 7.52 om/s?| 8.21 om/s?| 7.72 om/s? | 10.99 om/s? | 10.19 om/s? | 15.28 om/s? | 13. 48 om/s?
I I I I
2
28.850m/5 726, 36 om/s? | 23. 23 om/s? | 21. 80 om/s” | 18. 00 om/s? | 19. 67 om/s? | 18. 42 om/s? | 26. 36 om/s? | 24. 34 om/s? | 35. 45 om/s? | 31. 36 om/s*
> renet |1 H-1 H-1 H-1 H-1 -1 H-1 -1
- TTon/s 1.26 om/s? | 1.18 cm/s? | 1.10 cm/s? | 0.97 cm/s?| 0.97 cm/s? | 0.88 cm/s?| 1.26 cm/s? | 1.20 cm/s?| 2.57 cm/s?| 2.26 cm/s?
H-II
2
o 5 58om/s" 175 79 am/s? | 2. 61 om/s? | 2. 42 om/s? | 2. 10 om/s2] 2.15 om/s? | 1. 94 om/s?] 2.79 cm/s?| 2.66 om/s?| 5.56 cm/s?| 4. 88 cm/s?
2
12.0700/ST76 41 om/s? | 6.04 om/s? | 5.46 om/s? | 4.76 om/s? | 4.85 cm/s?| 4.40 om/s? | 6.41 om/s?| 6.12 cm/s? | 12. 48 om/s? | 10.99 om/s?
/A I I
E 28. 46om/s” 2 2 2 2 2 2 2 2 2 2
| 15.82 cm/s® | 14.87 cm/s® | 13. 47 cm/s* | 11. 69 cm/s* | 11. 91 cm/s? | 11. 33 cm/s* | 15. 82 cm/s® | 15. 54 cm/s? | 30. 26 cm/s* | 26. 64 cm/s
. NN I -1 -1 H-1 H-1 -1 H-1 -1 H-IT
) +38on/S 170 72 om/s? | 0.88 cm/s” | 0. 64 om/s” | 0.77 on/s’ | 0.54 cm/s’ | 0.63 cm/s’ | 0.72 cm/s” | 0.88 on/s” | 1.53 om/s?| 1.82 cn/s
O = H-II H-II H-1I H-II H-II
2 5Ha oS (™1 44 om/s? | 1.79 om/s? | 1.24 om/s?| 1.52 om/s?| 1.08 om/s?| 1. 24 om/s?| 1.44 om/s?| 1.76 om/s?| 3.29 om/s?| 3.89 cm/s?
2
127960/ 173737 om/s? | 4.12 om/s? | 2.99 om/s? | 3.55 cm/s? | 2.60 om/s? | 2.89 cm/s?| 3.37 em/s?| 4.06 om/s?| 7.73 cm/s?| 9. 15 om/s
I I
2
29-926n/5177.98 an/s* | 9.80 om/s? | 7.26 cn/s” | 8.54 on/s?| 6.36 am/s” | 7.00 on/s?| 7.98 on/s? | 9.74 cn/s’ | 18.67 an/s? | 22. 14 cn/s?
s osenet |1 H-1 -1 H-1 H-1 -1 H-1 -1 H-I H-II
-95en/s" [76779 om/s? | 0.87 om/s? | 0.67 om/s’ | 0.76 om/s’ | 0.56 om/s’ | 0.59 om/s? | 0.79 om/s? | 0.85 om/s?| 1. 91 cm/32 2. 01 cm/32
6 0gonys? L H-I H-1 H-1 H-1 H-1 H-I H-I
P VS 162 om/s? | 1.75 em/s? | 1.36 om/s? | 1.53 cm/s? | 1. 11 cm/s? | 1.18 cm/s?| 1.62cm/s? | 1.72 cm/s?| 4. 07 cm/s 4. 29 cm/s
: H-II
12. 790n/s" [ 33 Cm/S 3. 72 Crn/S 2. 79 cm/s 3. 21 cm/s 2.32 on/s’ | 2. 46 cm/s 3. 38 cm/s 3. 66 cm/s 8. 73 cm/s 9. 20 crn/s
H-v
29. 920m/s°[7" 32 cm/s 8. 63 cm/s 6. 16 cm/s 8. 01 cm/s 5.18 om/s? | 5. 75 cm/s 7. 32 cm/s 8. 20 cm/s 19. 93 cm/52 21. 27 cm/s
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