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B2 SEAROFEH O R L0 & RN & KETAIRE D ST

u:‘tAfv Iv ;-Afw Iw ;Agf Ir 95 a6l T

? 1 1 1 Lo

0.5hr; mm ><lf)5 mm’ ><1(-)5 mm ><l?)5 ‘ mm %10
0 0.0, 0.000 -36.4 -0.428) ~- 0.8 -0.009, -37.2! -0.438
1 0.3) 0.004f -33.1f ~0.389 - 5.5 -0.065, ~38.3 -0.451
2 0.4 0.005 -25.2) -0.296| -12.0} =0.1411 -34.8} -0.433
8 0.7 0.008 -18.1) -0.213| -18.3) ~0.215, -35.7 -0.420
4 L2 0.014f - 7.3/ -0.086 -21.2 ~0.249) -27.3f -0.321
5 1.3 0.015 3.0 0.035 -2L.5 -0.253] -17.2 -0.202
6 1.1 0.013] 12.4| 0.146] -18.5/ -0.218 - 5.0 0. 059
70 0.9 0,011 19.7] 0.232) -13.1 ~0.154 7.5 0.088
& 0.5 0.006 25.4/ 0.299 - 7.6)-0.089' 18.3/ 0.215
9 0.3 0.004 29.8 0.35) -2.8-0.033 27.3 0.321
100 0.0, 0.000] 32.2 0.379 -0.1 -0.001; 32.1 0.378
1 0.00 0.0000 31.6 0.372 0.7, 0.008 32.3 0.380
12 0.3 0.004 2971 0.349) 3.7 0.044' 33.70 0.396
13 0.5 0.006 24.8 0.292 89 0.105 34.20 (.402
14 0.8 0.009 17.3] 0.204] 14.6/ 0.172; 32.7 0.385
15| Lo 0.0120 9.7 0.114 19.2 0.226 20.9 0.352
16 1.2 0.014) 0.8 0.009 21.5 0.255 23.5/ 0.276
7} 1.2 0.014 -10.1)-0.119) 20.5 0.241 116 0.136
18 0.9/ 0.011f ~19.9} -0.234] 15.5 0.182i‘ - 3.5 -0.041
19 0.4/ 0.005 -28.7| -0.338] 9.1 0.107' -19.2| -0.226
200 0.0, 0.000, -33.9) -0.399, 3.0 o.ossé -30.9 0. 364
24 0.0l 0.000] -37.7| -0.448 0.0 0.000; -37.7] -0, 444,
22 -0.1) -0.001 -41.6| -0.489] - 1.9 —0,022! -43.6. -0.513
23l 0.2 0.002 —40.8 -0.480 - 9.1 -0.107) -49.7( -0.585
24/ 0.6 0.007 -37.% -0.446 -20.9; -0.246 ‘

azﬁgv Iv S‘:Afw Tw dzﬁff Ir 02 = afl f
? 1 1 b Loty
0.5hr mm | x lf)5 mm | x 1-(-)5 mm | x10-% mm | x 165
25 1.4/ 0.016] -31.3| -0.368/ -35.0: -0.412] -G64.9| ~0.766
26 2,00 0.024] -21.8 -0.256] -47.4 -0.558] -67.2 ~0.791
27, 3.0 0.035 -11.5' -0.135] -54.7] -0.644] -63.2 -0.744
28 3.7 0.044y ~ 1.3| ~0.015] ~56.9} ~0.669] -54.5 -0.641
29 3.7 0.044f 10.8 0.1270 -51.9) -0.611] -~37.4' -0.440
30| 3.2 0.038] 20.5[ 0.241; -42.4' -0.499] -18. 7[ -0. 420
31 2.4 0.028] 28.2/ 0.332 -30.7{ -0,361 - 0.1 -0.001
32, L6/ 0.019 350 0. 11-12‘I -14. 1} -0.225 14.3 0.163
33 0.8 0.009 39.9 0.469 - 8.8 -0.104] 31.9 0.375
34 0.2) 0.007) 42,11 0.495 - 2.3| -0.027} 40.0] 0.471
35 0.0; 0.000] 43.8 0.515 0.0/+0.000] 43.8 0.515
36! 0.2 0.002| 43.2/ 0.508 2.4 0.028] 45.8; 0.539
37 0.6/ 0.007] 40.3] 0.474) 8.3) 0.098] 49.2( 0.579
38 1.3 0.015 35.1 0.413] 19.6, 0.231} 56,0/ 0.659
39 2.11 0.025; 28.00 0.329, 314 0.369] 615 0.724
40 2.8 0.033 19.6! 0. 231]‘ 43.0p 0. 506f  65.4] 0.769
41 3.4, 0.040 9.4 0.111i 52.0, 0.612] 64.8 0.762
42 3.8 0.045 - 2.4/ -0.028 55.70 0.655] 57.1 0.672
43 3.50 0.041} -13.01 -0.153] 52.9] 0.622! 43.4] 0.511
44 2.7) 0.032] -22.2] -0.261 45.0/ 0. 5291“ 25.5) 0.300
45 2.0 0.024; -3L.0{.-0.365 32,9 0.387) 3.9 0.046
46 L2 o ,016; -37.2) -0.458( 19.7, 0.232] -16.3] ~0.192
47 0.4] 0.005 ~-40.0| =0.471 8.4) 0.099 -31.2| ~0.367
48 0.3 0.004] -44.1] ~0.519 1.8 0.021§ -42.6| -0.501
49,  ~0.1] -0.001] -47.6| ~0.560 0.1 0.001 -47.8| -0.560
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? 1 1 1 1) 1 1 1 BRI 4
0.5hr] mm | x10 mm ><1.(-J5 mm ><1-(-)5 mm xfo' 0.5hr] mm | x10 | mm x 12)5 mm | X 165 ‘ mm xlbﬁ
0 0.2 0002 -17.9 -0.213) -0.2 -0. 002!] -17.9) -0.211 25 1.7 0.020 -15.1) -0.178 -~ 7.7| -0.091] ~21.1 -0.243
I 0.3 0.004f -15.7} -0.185 ~1.3 -0. 015‘i -16.7; -0.196 26| 2.5 0.029 -11.4 -0.134 -10.9] ~0.128]| -19.8} -0.233
2 0.5 0.006 -11.3{ -0.133{ -2.6] -0.031} ~-13.4| -0.158 271 3.1 0.086 - 5.6 -0.066| -12.9| ~0.152 -15.4{ -0.181
8 0.9 0.01L - 7.6 -0.089 ~3.9 -0.046/ -10.6| -0.125 28 3.5 0.041 - 1.1 ~0.013 -13.7| -0.161| -11.3| -0.133
4 LY 0.013 -4.4-0.052) -4.9| -0.058) - 8.2| -0.096 29 3.1 0.036[ 4.9 0.058 -12.9| -0.152/ =~ 4.9| ~0.058
5| 1.2/ 0.014f £0.0[+0.000] -5.0 -0.059; - 3.8 -0.045 30 2.7 0.032, 8.8 0.104 -10.5-0.124f  1.0[ 0.012
6 1.0 0.012 4.9 0.053 -4.7] -0.055} 0.8/ 0.009 3 2.1 0.025 13.4 0.158 -83 -0.098] 7.2 0.085
77 0.6] 0.007 9.8 0.115 -3.7/-0.044f  6.7| 0.079 32 L3 0.015 17.0, 0.2000 - 4.9} -0.058] 13.4/ 0.158
8 0.4/ 0.005 12.4/ 0.146 -2.1]-0.025 10.7, 0.126 33 0.6 0.007 19.0] 0.224] - 2.5 -0.029| 17.1} 0.201
9 0.3| 0.004/ 14.4 0.16% -0.9 -0.011} 13.8 0.162 34 0.2 0.002 21.0] 0.247, - 0.7 -0.008] 20.5 0.241
10/ %0.0:+:0.000 15.6] 0.186 =0.0=:0.000f 15.6 0.184 35 0.0]=0.000] 20.9| 0.246] £0.0,+0.000| 20.9| 0.246
U} £0.010.0000  14.21 0.167) x0.0/0.000 14.2 0.167 36 0.2 0.002f 2L.6 0.254 0.7 0.008 22.5 0.265
12l 0.3 0.004f 14.1 0.166 0.9 0.011;1 15.3 0.180 37 0.6 0.007) 18.9] 0.222 2.2 0.026] 21.7 0.255
13 0.5 0.006 13.7) 0.161  2.1f 0.025] 16.3] 0.192 3 1.2 0.014 16.90 0.199 4.7 0.055 22.8 0.268
4 0.9 0.011 8.7 0102 3.8 0.045]} 13.4/ 0.158 39 L9 0.022 123 0.145 8.0, 0.094 22.2] 0.261
15 L1 0.018 35 0.04) 4.7 0.055) 9.3 0.109 400 2.6/ 0.031 9.5 0.112 9.9 0.116] 22,0/ 0.259
16, 1.2 0.014 0.4 0.005 5.1 0.060i‘ 6.7 0.079 41 3.2 0.038 6.7 0.079 12.6 0.148) 22.5/ 0.265
17 L0 0.012 -4.0-0.017 49 0.0s8 1.9 o0.022 42 3.6 0,042 - 0.2/ -0.002 14.1] 0.166] 17.5/ 0.206
18 0.8 0.009 ~-9.6-0.113] 4.1 0.048 - 4.7| -0.055 43 3.2 0.088] -6.1/-0.072 13.5 0.150] 10.6/ 0.124
190 0.5 0.006 -13.4/ -0.158 2.8 0.027) -10.6 -0.125 4 2.6 0.03] -10.2{-0.120 114 0.134] 3.8 0.045
20 0.3 0.004 -15.4) -0.181 0.9 0.01113 -14.2 -0.167 45 1.9 0.022) -13.9/ -0.164 8.6 0.101} - 3.4] -0.040
21 0.0 0.000; -18.4 -0.216]  0.0] 0.055. -18.4 -0.216 46 1.0] 0.012 -18.3) -0.215 5.2 0.061} -12.1] -0.342
2 0.0 0.0000 -18.6 -0.219 0.5 -0.006; -19.1 -0.225 47 0.4 0.006 -2L1 -0.248 2.1 0.025! -18.6 -0.219
28 0.4 0.005 -18.7 -0.220 -1.9 ~0.022] -20.2 -0.238 8 0.1 0,001 -18.5 -0.218 0.4 0.005) -18.0] -0.212
24/ 0.9 0.011 -18.0 -0.212 -4.6 -0.054! -21.7) -0.255 49 0.0 0.000 -15.7/ -0.185 0.0 -15.7] -0.185

0.000/
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B~4 PokRORGIOBRNIF R L0 & OzkbrR: & KETREEO 24T
E _ [ . 4 } - ;0 ] . [ 8 !u
cXale | Two (3l | Tw |38l | Fr lEzoall T a0 | I» (380w | Ju | 380 | 7, = zal g
t 1 1 1 \}1 V0 ¢ 1 - 1 . 1 L vows
0. Shr; mm | x 155 mm | x10 | mm | % 15:‘ | mm | x 165 0. Shri mm | X10 | mm | %10 | mm | x 1(—)5 mm | x 1(-)5

0 0.0/ 0.000 -36.4/ -0.428 - 0.8| -0.009] -37.2] -0.438 25; 7.9, 0.093 -29.3 -0.345 27.4 0.3220 6.0 0071

1 0.3, 0.004) -~33.3] ~0.392] =~ 5.5| ~0. 065: -38.5 ~0.453 26 6.3 0.0064] -23.7| -0, 279i 25.00 0. 29/1‘;‘ 7.6/ 0.089

2’ 0. 4‘. 0.005 -25.0] -0.294; =12, 2; ~0. 1444‘ -36.8 -0.433 27 4.7 0.055 -18.3| -0. lei 18.5( 0. 218i5 4.9 0.058

3: 0.7, 0.008 -18.2 -0.214) -18. 5! -0.218) -36.0: -0.424 28| 3.6/ 0.042 -10.0| -0.118 14.8 0. 174~j§ 8.4] 0.099

4 .1 0. 013‘ - 7.8 -0.092; -23. Gl‘» ~0. 278:; ~30. 3/ -0. 356 291 3.3/ 0.039 2,21 0.026 14.8 0. ],74~‘y 20. 3i 0.239

5 .20 0. OMJ 8.5 0.100 -23. 0; ~0. 271;‘ ~13.3; -0. 156 30 3.1} 0.036, 17.5 0. 206‘ 18.6; 0. 2].91 39. 21‘ 0. 461

6 0.9 0.011' 22,4 0.264] -17. 0 0. 200; 6.3 0.074 31 10.1) 0.1190  30.9) 0.364y 28.4 0. 334{ 69.4 0,816

Ti 0.7| 0.008 36.6/ 0,431 - 8. 8; -0. 104-' 28.5 0.335 32 179 0.211  42.9 0. SOSi 43. 5{ Q. 512,3 1043 1.227

8’ 0.3 0.004f 48.3 0.568 - 1.9 ~0.022] 46.7| 0.549 33| 29.2] 0.344 52,7 0. 620‘ 67.6, 0. 795; 149. 5; 1.759

95 0.2/ 0.002; 52.8 0.621 0. 9; 0.011 53.9, 0.634 341 41,1] 0.484, 519/ 0.6 1‘ 99.6/ 1. 172; 192. 6! 2. 266
10i 0.5 -0.006, 52. Oi 0.612 7. 11-‘[ 0.087 58.9/ 0.693 350 52.9| 0.622] 46.5 0. 54474: 135.4, L. 569i 232. 8) 2.739
111 ~0.7) ~0.008 47. 2] 0.555 21. 8; 0. 256, ‘ 68.3/ 0.804 36, 62.4/ 0.734] 44.2; 0. 5201‘ 169.2! 1.991 J 275. Bi 3.245
12; 0.1 0.001 40, .'Zi 0.4731  38. 5} 0.453 ; 78.8 0.927 37 62,7 0.738 40.9 0. 481; 210.20 2. 4‘7‘3«1 313.8 3.692
13 1.1} 0.013 38.2 0.449 59, 5} 0. 700‘_1 98.8 1.162 38 78,9 0.928 33.00 0. 388 250.9 2.952: 362.8 4.268
14 1.9 ¢.022] 3L 7’ 0.373)  74. O] 0.871 107.6| 1.266 39 82.7] 0.973] 25.8 0.304 286.7 3. 373&\ 395. 2" 4. 650
15‘ 3.6, 0.042] 26. 71 0.314] 105. ll 1.237] : 135.4( 1.593 40, 84.4 0.993| 18.6] 0.219 320, 35 3. 7685 423. 3' 4. 980
16: 5.3] 0.062] 22. 1‘l 0.260( 129. 6I 1. 525}1 157.0| 1.847 41 82.0| 0.965 7.6 0.089 345.3 4. 062:; 434. 9i 5. 117
17’ 6.7 0.079 10. 5‘ 0.124{ 148. 2I 1. 7444' 165.4! 1.946 4~ZI 76.0| 0.894) - 5.6 -0. 066j 355.4] 4.184 ;o 425, 8| 5.010
18‘ 9.5/ 0. 112‘ - 0. Ti -0.008 154. 6! 1. 819‘. 163.4! 1,922 4-3| 78.3| 0.921 -22.1 -0.260; 346.1 4. 07% 402.3 4.733
19i 9.9, 0.116; - 8. 7‘| ~0.102f 152.3 1. 792’ 153.5/ 1.806 444! 58.5] 0.688; -39.8 -0.468 312, 5; 3.671 1; 33L.2) 3.897
20; 11.0] 0.129) -~17.6; ~0.207) 142. 2|‘ 1. 673‘ 135.6! 1.595 4»51 47.7) 0.56); -54.9 -0. 646\ 258. 1) 3.037 : 250.9] 2.952
21; 12.8 0,151 -25.5{ -0.300 122. 11-| 1. MOi 109.71 1,291 4»6‘ 36.9] 0.434; -63.7 -0.749, 191.9' 2. 258;“ 165.1] 1.942
22’ 7.9 0.093] =29, 9i -0.352; 99, 0; 1. 165} 77. O‘; 0. 906 /1.7" 26.9| 0.316, -68.7' -0.808 129.0| 1. 518” 87.21 1.026
23i 11,27 0.132) -33. 71 ~0.396! 75. 8‘. 0- 892!i 53. 3 0.627 4:8] 17.5] 0. 2061 =70. 2 -0.826, 73.8/ O, 868“ 21. li 0.248
24 10.1L 0.119) -33. 7 -0. 3961 52, 5. 0. 61835 28, 9: 0. 340 4~9“ 9.8 0.115 -70. 11 -0.825 34.70 0, 4‘08.‘
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0. Shri mm ;o ox 10 1 mm j‘ * lf)5 mm J x 165 mm | X 165 05hr | mm | x 1(_)5 mm | x10 mm | x ].E)5 ! mm | x 1E)5
o o z} 0.002 -17.9 ~0.211  -0. 2 ~0.002) -17.9} -0.211 25 10.9 0.128) ~25.6/ -0.301 77.1 0.907] 62.4 0.734
]% 0. SI 0.004/ -~15.% -0.185 ~1.3 -0.015] -16.7] ~0.196 26 10.1) 0.119] ~30.3 -0.356] 58.3 0.636 38. 1 0.448
2i 0.5 0.006, -11.1: -0.131 -2, 7’ =0,0321 -13.3| -0.156 37 9.0; 0.106] -22.11 ~0.260] 40.4 0.475 27.3 0.321
& 0.9 0.011 -7.4-0.087 -3 9, -0.046| -10.4/ -0.122 28 8.9 0.105 L4 .016 347 0.408 45.0i 0.529
4 1.2y 0.014] - 3.0/ ~0.035 -4.8 -0.056 ~ 6.6G| ~0.078 29 10.9] 0.128 13.7] 0.161 40.5 0.476 65.1 0.766
Si 1.1 0.013 3.5 -0.041] ~4. 91 ~0.038 - 0.3} -0.004 30 14.0] 0.165 20.1] 0.236] 46.41 0.546! 80.5 0,947
6 1.0{ 0.012 9.0, 0.106, -3.7, -0.044 0.3 0.074 310 20.6; 0.242] 32.7f 0.385| 614 0.7220 114.7 1. 349
7; 0.6 0.007 13.20 0.155 =2.2| -0.026| 1.6/ 0.136 2| 30.3 0.356| 34.7] 0.408 87.5 o0. 9944} 149.5; 1.759
8; 0.4/ 0.005 16.9 0.199] ~1.0| ~0.012 16.3; 0.192 3¢ 40.1 0.4720 32,9 0-387 106.9| 1.258! 179. 9 2.117
9]w 0.1 0.001 19.8 0.233f -0.1{ -0.00), 19.8 0.233 34 50.4 0.593 32.10 0.378) 132.6 1.560| 215.1 2. 631
10[, 0.1 0.001 21.3 0.251 0.7 0.008} 22,1 0.260 35| 57.7 0.6790 24.1 0.284 157.8] 1.857% 230.6 2.82%0
11 0.4/ 0.005 22.71 0.267 2.3 0,027 25,4 0.299 36 63.6) 0.748 17.7) 9.208 175.6| 2.066] 256.9 3.022
12" 0.9 0.011f 43.8 0.515 5.9 0.069 50.6| 0.595 37 69.2 0.814) 13.5| 0.159] 193.6 2.278] 276.3 3. 251
13; 2.4y 0.028 54.0 0.635 23.0, 0.271 79.4} 0.934 38 72.8 0.856 7.4) 0.087) 207.4; 2.440| 287.6/ 3.384
14 3.9 0.046] 36.4{ 0.428] 42.3' 0.498] 82.6] 0.972 39 73.6/ 0.866 4.6/ 0.054 216.9 2.552 205.11 3.472
15] 5.2{ 0.061 31.9] 0.373] 58.6{ 0.689 95.7, 1.126 40, 73.8 0.868] -~ 2.4{ -0.028 226.2] 2.661 297.6! 3.502
16, 5.1 0.060] 31.1 0.366] 82.5 0.971| 118.7| 1.397 41 69.7' 0.820| -13.2) -0.155 221.7] 2.608] 278.2| 3.273
17 8.0 0.094 19.5 0.229 104.7 1.232) 132.2| 1.555 420 62.9] 0.740] -17.5| -0.206] 208.9 2.458| 254.3 2. 992
18 8,90 0.105 12.2| 0.144; 118.0/ 1.388| 139.1 1.637 43, 55.1 0.648 7.8 0.092 193.1| 2.272| 256.0 3.012
19 10.3f 0.121 6.8 0.080 128.9( 1.517| 146.0| 1.718 44 50.9; 0.599 5.1 0.060] 228.1 2.693 284.1 3.342
200 111} 0.131] - 0.2/ -0.002) 131.8] 1.551 142.7| 1.679 45 4.5 0.524] -27.6] -0.325| 206.4] 2.428| 223.3] 2.627
21 114/ 0.134] - 5.9 -0.069| 130.7] 1.538| 136.2| 1.603 46! 35.5| 0.418) -34.6| -0.407| 174.4) 2.052] 175.3| 2.062
227 11.4| 0.134( -11.0| -0.129| 122.2 1.438| 122.6| 1.443 47 26.50 0.312] -41.6) -0.489| 138.9| 1.634| 128.8 1.457
23 11L.8 0.139) -14.9| -0.175( 110.7| 1.302| 107.6| 1.266 48 18,7 0.2200 -43.2 -0.508/ 100.5 1.182 76.0] 0.89%4
24" 11.7) 0.137] =20.5) -0.241] 95.5 1.124| 86.7) 1.020 49 12.8 0.151 -40.4{ -0.475 70.2] 0.826] 42.6/ 0.501
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EF—%iEH) # 412km ORI OW-TEOBRA A D, 1 ROBEONE, HERECE T R
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59105 °v‘§!7>ﬁuuﬁffh’1®:§5ﬁ%ﬁ0ﬁ.ﬁk FHEHEDO B X5 BEHRE B b T oicn, BH
9 SREMHE—AETARY, AT ERRN—K L), FSEATT S ERAREERY,
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(2 & B B

AREDOARRR-LRT L ) Tths. SMBEHOEE L H 2o+ TE Lok, hiFEoBf
CEEh, RECERETE .

BrbEEROERNIY RAS, 1 BOffEy 100km WikL L 2 BRSEREELH., BRORE, &
BOBEO H LB,

#2-1 8 £ B B

AR | R B|SHBCO| # & X B (#5856 08| % 5
9.10( ) i 27—29 m—ﬁﬁiﬂi 105. 50 163—49.0
9.11(:k) | =i 2223 | EESTH—REE | 113.995 188—09. 4
9.12(7k) HH B oH % B R O OE %W
9.13(K) | . /@es 21-—23 | EEH—HE 90.14 165—08.6
9.14(&) 5 2226 | -FHE]—=%15 64.52 107-—59.0
9.15(E) g 23 =4 —ET 38.15 60-—08.0
9.16(H) | BEF | 23.5 HBh—ERTG 63.005  105—58.7
9.17(H) 1% 2426 | ER#G—EwE 129.805  236—18.5
9.18(:k) &3 @ o8 B OE R O OH E 2 F
9.19(7) F 28 19.2 B —EEST 117.62 193—17.4
9.20(#) | miE | 21.6-23 —,gagmi_g"v;%% 101.875  158—30.0
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B ESFEECERELAPRIEREE M5 LRL
(4) =y A~—x— (Pedometer)
8 0.2g 0.3g 0.4g 0.7 D4
6) EEHIEAF
6) 3mEHmEEERt
0 = o fb
i) B OB B EERBRIdUES
i Wy R
H) skeBEst
(4) BREZE o F &
BEDOHEKL, FOBTLIIRICET S L ERNEORRC X b —Fc EELfiy, B8B% e LR
—XH oV C, FIEOT B DX WEAfT2>0. B e SilBEE O HE Xz - T b R0 Ha &
b, IHEE, SiEEY ThThEE oOWEL 7.

I # =& 2

#2-2 R 9 ¥ m 8| 9

p %] s ||| e wl B # [ essmeonesm
o) | 7" 2) (et FECRE [T BOR | 035 | 0.5
(cc) [(cc/km)| (km/?)
EOx A 15.420] 20 511 201 3,205 214 468 21073235 | 317474
c 15.675| 21 39.00 43.5 2,808 185 5.41 35551 | 4.5/70
A 1530, 2 00.6 45.7] 336 220  4.55 213/326 | 32749
B = a 30.815 63 58.3 37.4 8080 203 4.9 174/6931 | 3171226
G 18.980) 27 40.2] 41.2] 4,305 239  4.32 35606758 | 113/2139
a 2.085 3 18.3 377 4150 19 5.09 118/246 8/16
G 27.385; 45 46.1! 36.4 6,978 255  3.920 226/6190 | 31856
# 5 arc | 10458 15 354 403 2,084 199 5.02 67/705 7773
C+a+G | 13.550 25 20.3 32 il 3,623 267 .74 244/3309 | 48/645
c 12.910 18 o02.4 3.0 2,733 212 472 61790 4/52
a 0.665 1 12.9 32.9 135 203  4.93 275183 95/63
£ B G 113. 065 199 39.5' 3.0 29,001 257  3.90 207/33566 6777598
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. 0. 45384 0.35853 0.14162 0.03729 0.00736 0.00116 0.790
15—16 0.16696 0.29885 0.26747 0.15959 0.07141 0.02556 1.794
: 1. 00000 0.0 0.0 0.0 0.0 0.0 0.000
1 osmst! onswo] o0.00807] 0.00036| 0000001 0.0 0.136
2122 0.68249 0.26071 0.04979 0.00634 0.00060 0. 00004 0.382
1. 00000 0.0 0.0 0.0 0.0 0.0 0.000
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Poisson STHEHEOMEEN D, A OFATKRE WECIHT & 2 EFEfn ~ ORI BMETL L THD,
FE>T Peak #CHEICTHAMIEEOKRE LV EROSGVC L 4RT. AOEAFE i 25228, S50
Peak HEci RIS Y, MEEORE VRS VIS < e YEIRIEOTAA X 1B OHH (0.0~0.2g8) -
ABC L ChE. RERNG, KEHEOEINDY, BAECHARSEEYEIETA OfinkE <, =
v Y — MEEOI L FEEAHBE TN G EHERL T 5. Z O3 b A OfEOKE v BRI AL
%L, PECHOHHIIFRTHLD T LR S.

SRR SIIMIEEST oG, Pk 84 EFiio Vibration Sorter OIEIATHOFIEEE R VBEENX L, B
BEOSER OTFR L HE>T A L HE SEETE DIUE, SROE, bR RERIFEOHENTED
rEx B, Xohw BT a3t uGERRERdo—-RE kY, BREMECHRLS. chb
D& & IABROBRMOBUR L BIFRICEED fob.

(3] REA—F—[CLDANEFRHE

BEIEhHE 03203 % {iSE s o fifxEic jijsd Vibration Sorter, =gk mBBEHC i CTR¥ 4 — 2 — %6
Lic. ZoWEERL %2 oWERE (¥ A -2 ) KRT L3> ThHS.

RE K 2 LR D < R ORI H T, EFHFD < SBEELL Lo A S b & £ oEh R
FABI0T, §£2C 0.28 ORF 2 - 2 —id0.2g Bl EOHIE OWRE A ET 5. WHO L 5l
SRR B BT A

# 3 e EX RC2N
N
0 1 2 3 4 5
0. 24742 0. 42268 0. 27835 0.04123 0.01030 0.0
0.54256 0.34042 0.11702 0.0 0.0 0.0
100000 0.0 0.0 0.0 0.0 | 0.0
0.82191 0.17082 0.0 | 0.0 0.0 0.0
0.64729 0.33025 0.02215 0.0 0.0 0.0
100000 0.0 0.0 0.0 0.0 0.0
1.00000 0.0 0.0 0.0 | 00 | 0.0
1.00000 0.0 0.0 0.0 0.0 0.0
: 100000 0.0 0.0 | 0o | 0.0 0.0 -
0.43656 | 0.40927 0.08185 0.00723 | 0.0 | 0.0
: 0.13630 | 0. 30598 0.27816 | 0.19471 | 0.07371 | 0.01112
1.00000 | 0.0 0o ! 0.0 0.0 | 0.0
: 0.86410 0. 13559 0.0 0.0 00 0.9
: 0. 70750 0.21570 0.06381 0.01291 ° 00 0.0
i 1.00000 | 0.0 0.0 0.0 0.0 | 0.0
I i
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f(x) { f(O)
O (=) ik fmyg~fmeg,  fmog—fmge---(fnug (X mig OEFEEER i=1,2, o ) BLTHELBZ LT
&%y, 0.2g, 0.3g, 0.4g, 0.7g © 4 {§C0.4g~0.7g DR, ZhrbLOMWRERGER: BbhiERoz
Bk

(4] EMHBOHR

SHRBORIC & B MR MR ORIET M RS IS Ch T, Benil HLUCR S Py, BR
KX HHRR, HBEETORRA>RECHECE, oW, Il BEod HHC RIS 505, oh
SEAALHLLEEL 2L 0THS. CRLOPREERET BIIBEAFHICE B C 2, MFORERY
B, B OFHLR AR, IR F Ry e L, ARogEEmn, %ﬁ‘ﬁoﬁﬁiuﬁ-%a
T XD CE OB L 2T > 5.

TEREHAEEIC X o CHBMH e — B L, ST Globfias) O 31 B s B OTi Bk
I J B BTG - Db DFEIRH, T OO Hicou- TRk,

HIHBROHBOBEOBZ T, OB E VTS, #V I Y IEHEGHTHE, F2vsrF -0
NROFER 5, WEMT TR EThBEEL QB r 225 L %,  [HERIHHROEC X 27T, £<
DHESFHHREED X 5es 2 e hh, SRBITERLERSH, CRICR > CIHHER O B 1358
FENTLS. ZOLIRIEMDEXCHDE, FOMEMREBEORIES D X Bz feo TR T
BT EBRRVES.

T, SROBEHEOHRLET, HEELRA R LR AR USRI L T2, 5
V-3 ZEBRE, B 26 SRR CHEES L oR L, Zhu T SEFnE oV CHIR 23 ‘g
DI IO ZSHEREORH N B L Ol

(1) BfmE—ARH AR

Coiéj%’éii?ﬁ%ﬂci&(iﬂiﬁ, REOZWHEML, Wl s HEn, ARE RO & T 5 5% 8%0

#—9
7 ] B |
| ST | _ H | EER (ko /R
il ‘ T | o S5 T | — et :
5 ) (km/hr) 7 % PR R EFE
l ¢ )L / )i (cc) ;Zgﬂ\m% ’ ’(143/13' | 92 0.3g
G+a | 10.99 i 17 195| 380 2,23 204 | 491 10001094 | 197200
.c 1.40 |16 20.9 415 | 2,106 | 185 | 541 36/40 | 5.2/59
i 1 i 1
B, Ear Aoz~ | % (/km) /18 5% 1@ g, BB %5 5§
0.4¢g | 07g | 0.15~0.3g ’ 0.3~0.5g | 0.5~0.7g ! 0.7~1.0g | Logy
011 | LYo | 18572028 199/2192 I 307326 [ 6875 o5
L922 | 0.1/0.5 | Il0/i25t 241420 | M6 L1z | 0105
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#—10

HoWE | EHEEARK/A

EHEHEL 1,039.0
EREBEE 233.7
BB ERE 90.4

Stk

it 1,363.1

B ERRSTEL, HEREENWPNEABORASTECHN T, I X0 e TF
T ), ShoOER L RIESEESEDO LI, b - 0RO BN THEFEOSIRAER Shic. BiRoE
BRI~ R T L5 ChHH, Bh () 5% 0rEEEY, @HafiHErib L -5 :

FIOROMEENE, 29 wRT L Chok. ZofiMy, B 23 SR TOREYEV-¢, BT
OREHEEBRF L TR D,

N AYIYE GEcsdby v Y v HOSERY, HEEREBEC X0, BAOHEK L YiERRE
FEATREC X 5 b o, P CEERORE, B L5 EREOK TFTEOMTLHLS L HEXS. 44V ) vy
35 EHuE, # Y Y o

(Gs' —Gs) x Or x 35 X 365 =(2. 243~ 2. 106) X 1363. 1 X 35 X 365239 754
Gs': [HEHF VY HRE
Gs : FEW VY vHEH
Cr : BWEHE/BET

2) ZA4¥—% ZAV-SECKTHRBTEHHEZEL, FEERBw VT BES o TIhicE
THHEELDlet . 24V - IHEE O 5 Bk« HoSHHEN, HIBN B ELOTEERN, HoWR
CWHEOHENREL ~BIC 2 1V @ nHH LD OB Ly, EREHBERO 19511953 £0H<
i kAU 35,000~40,000km 2 7x>Tk Y, Zhic BAREBIEZ 1 Yk 724 v ~ SRETEREHRED 2 1
VTS OBF R BT B L & L, 24 ¥ — &% 35,000km 2 AUl F-1LICRTE SIS
C DEOHEIRE FEREOME” OFERMS 2 L A CE VIS0 L EAROIT-5 LELLND.

Z ORI TERER T v 2 Y ~ rEEEEEE 11.40km, IAMGIESEE L BB TR 10.99%km ki

=11
Bom R | GYiAsAFEC | osqveamom | xdv-R %
ayrY — b EIE - 100 35,000 100.0
SEE OB TE%E 9 31,500 111.1
S53k, SREE3EH 1:2 72 25, 200 138.9
42 F iH 64 22, 400 156.3
B B, R OH 50 17,500 200.0

(19)



46 o4 K BF OB OB oM O%
PTB. CREOHERIMC LB X v — W, BRI LB 2 v B TR X B 2 {4
“REFEINTIAL EL ONBEND, 1 8HAKRDR 1 v~ 2T L 0L FIus
Fp = (4Cx365Crx L") (4Cx365Crx L)
= = _

a
L __L)
a' a
{5L Er @ 4Efx 1 v — KR
C : #24v- 1 RofiH
Cr : BIIHZER
L1 : %, RERES
a2’ Hi, HEEOX S v—&%
AFA Y- 1K 17,800 @ (FA284E1 AT &L, BARSC X DTS
Er==293 7M1

=4Cx 365C'r(

xics.

3) BBR IROLETHCHEAHOMTIC X A RMA FETL LBARBET L ATEDY, TOM
RS T It XEFOMAFIC OV THRECH 5 A% HBORE LABEh bils R Tho &,
FREERRGT L HEHESAMEE S LA L 705 ORI 6 50 D, FEHE 100,000km G, 5. EHET
CHRERGEIY 5, 6 F TR L BT AINZ VI 10 SEHUH LT 5. BHE - cRE T 2 EEERT
FEHORFG DEENS Y, FUHBAEE I BEGERPOHE X 2BH L Y ATHS & Baicic SHE, WH
&I HERMIECEHES L L 2icied. SOk ) BAnHRERE Y L, Y595 1,200, 000[9/100, 000km 53
FAHOEL LTTS. HoOFHHI2 1 v - REFABEN < HORED FEYST 52 L LR L3 ) ThH
B, TORRILN LV OCHBEDAELEEL L, 1 v-BRrACHSCHITRE, Shafi
2 X B ERGHEAI 1,495 F s,

4) BEROMN FREEZCAL - WEOMNC X 5 RXMEl0ERISEL DS, DY oER g
G NE L TABRWECRLFLE SRS WH ORI > TS SFBITAS . ST ko0l
MENBBRBOMELEETH L, ZoORBICETREBLETT S Lo L b ETEREIIE 50sec, Py
WBE 41.5kmfbr » L, 1 & 1 BEEGEITIERE 47.45km, +5 v 2 1 &1 BN 1, 700/ 1 BYEsefieat
Ch7 o2 1 BN AEH), HSRRGIPHOBP LR TN, EHoBRRORmMS X 5%
ORFINIF 1,027 FHOKRSVHALLS.

5) WEUMERROME HiHL Lt EBRE 0T B 0T, S OECOVLTIRTIIIE xRt
HECFRZER 20 ) MAREOL5 1 &, FHERC L ) e Ba AN, FAGISGERAR, S8
BEOREMNE, #6 el EET A RE RSN LB,

L LRSI ELT L L 0TCE 5L 0 EH L OTHD, S OERT OISR, TR,
FEATHEEDRMNIC. ) 2HPOFBEAHL bR B. Ll KD E MR TS X120 5 T5 5. Zoff
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HIE 9 - 10 547 Gior—gd—Es—Eai) A% RFIrRassy 47
EIfd < S33T oRF A o~ v ¥ AR MR T 864° TRHCHESEXR Tt KT 74 » RZLOUE

#z—12

o

H FRAEE)D

vV v B’
RAV~F 2~ 7Y%

H 5 % 1, 495
BOX B\ mw 1,027
B W R R

af i 3,054

13IH3E 87.4cm 3% 30.2cm, F= v F ¥ v — OFHEEILEET
13rd B T B AWHE CIoL . Z o B HEHRTE L
BHEN BB,

(2) SHERERITIBEYR—EIREIZHR LA

ZOXENL R8I R T & K, PBEET: IR ERARESHER T,
REESRCIEAT Ui 2 & 9, B %< 2o Hgas
NEGOT, NAFEFHOTIEC HER T L 5 ElFib s,
FEoCRIBIERED .

HIREITBREMTEH 07 b 300m o, K EETSARTH450m o 2 BT CEgE & TR LTy 548,

w 0 : 3

It %« B &

-8

PHER MR BRERA FER BB BAD S g .,

FAERF ORISR X bjﬁ‘kﬁ,ﬁtk:%’)fc LITRZ IeN . FIE T 30~60mm OB L D, M
Pot hol FLFRROEHCE TLde. RO THABTHEL b XVREBC B0k L 3R VWTIRT,
HICHBESHAMEEHI RV B L BRI i,

=13
5 OB | sEfTERE | m o # N @lgi—(@/km)/@fg@
1] ER 2 N
SR Gm) | (5 B) (ko) B[ s | HEE 0.2g 0.3g |
G ~ 6.03] 9 os.0] 30.6 1,587 253| 3.80 | 209/1804 | 180/650
G 58| 9 27.0| 37.0 1,475 254 3.95 266/1548 132/765
B, BIRE A~ F— @i % % (W/km) /W % 17 5, b W6 & e
0.4g 0.7g 0.15~0.3g | 0.3~0.5g | 0.5~0.7g | 0.7~1.0g | 1.0g I &
83502 | 24/145 101/609 228/1375 115/692 66/399 19/116
106/615 | 337190 116677 264/1537 103/601 62/363 5/20
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48 kR OB % OB % &
HERRI Z—1B R X 5T, 7ok & oS YU IS CHREHEI & B O M T U 15
IR X S 4EHR 1,064 HROHRIATARECH 5.

#zZ—14 Fz—15

¥ o B M | wsmwams 3 B | ®%%m M)
% E B % 835 vy oy 159
BRAYV—Fa—-7% 260
=M OBE B K 187 L 931
BmOX M am (—)284
W OH B & 90.9 %o s o
=t 1,112.9 st 1,064

FE—15 BMEROBN (=) KD T 508, FHOTEHEEIE, T, B Okm/hr CHRD ¢
SHERMERT5: 9. FHOmMML Y, 25T L4l 5Mris. ]

EEHGE B ORGSR v FARMEAN AT 874°, FilClmEHcsShich ok, AT 7t » <
XADOETIIEE 72.5cm, #HE 52.8cm Xico>Ti 5.,

(3) BEAHTERSERARHEBHRE

COXMEL K9 RT L AT L AR AEESH Thm CH DB CE B, IHEREA T HEERES

mwltislm 9 1 7 ke
® o8 g \& P
\ /
AT n s @
% & n 4 ’
tt % & m
=9

DHDTRAE DHHELEDI T B, WHINL L, REIVNEL DI CEME ORI SR O L
gor,Eﬁ%%ﬁﬁvtmﬁif&ayv;y%%&smﬁnwﬁatmgmﬁgﬁot.ﬁﬁmcnao
FEERERE, HEORE LRSI RBNEARE L, BRAYEREA AR5~ TR, BARREALT
LSHOESE, BROMMERDIL0THS.

TR OFRER B AT A VRN -0f. EEVABA Y 0 B0 ERMUSEA £ CHEE 5
3.6km WBEFHE, Thi)REANHIHENE CRESSE e Ok

PEREMNE 16 R T X 5 Ch D, okkis LS X %@?ﬁﬁﬁi‘fﬁ&ﬁ’fi B D i husse—
18 DX 5wics. SORERZS & TR X BIRHK L it ) BROTHA e -0 & s, ¥51u7]
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B9 - 1058 (BOR—Em—R 5 —5iam) MBI IERARY 49

#—16
SRR U' il R T W =3 E=3 EER(EY km)/E 8]
(km) | (5 ) [(ke/hr) zﬁ%‘z‘tﬁ?ﬁﬁ*itﬁ‘% o028 0.3z |
) e (o) | (eqmmd | “Ciaany - - {
at+G 7.235 111 00.9 39.4 1,471i 204 4.92 122/879 71/517 |
G 6.985 |10 01.0 41.9 1,586 I 227 4.40 72/505 51/354 ‘
HoE SFi-a- | 1 8 % (E/km)/ RS- [ W B 5 M At
0.4g , 0.7¢ iamqwg]u&ﬂ@ la&ﬂm fa%i@f lLog & E
21/154 1013 | 133963 | 2812090 _Hsz/shg:g;wi?s/lso | 3.9023
40/281 7.4/52 167/1167 306/2138 101/707 33/232 3.4/24
217 =18
¥ o @ OE | wymmem/A £ B | wEE i)
AR 786 AV w9
B % F T (- 66
® HH B = 136.2 k23 & 2| (~)231
N 92.0 BE M om 926
VA H . 2= PYeey
, W B omon R -
# 1,014.2 =t 480

COL 5 IR Tooloh, B RE RS OB 5 < >, EEFEoTHiThbh Coivor
FU, BEEEREREoFE» EESSc ioTH b, i B ~EEOPRENE R /%I 2.5 X S 115ce
bASEL BT B b b FHLT5. SRLESIR FERERT 50, BHLLhITEREChHITHE
FEL Rt ) © Lo X DN o% Sy
fehs, SRCEEcsE B 7Y Y L HlR®%
ZIHE L FUKECSE b o L Thif, 1
B 46cc OERIL 7x b 4EH] 60 HRIOZ U
Heie b, BB ORELGCERE Y 209 580
WHDE LSh5. Coc s i
HEDOREITCEH B 21 5.
RO C & Iy B e g
DFEEFEN G, R B -~ F AR
1, 224° 1 ie 0Tk YR CBE bR
to. T 7 RANEEERITIREN cmERE24. 8
CCIHIEIM 4 oA RL v %,




50

(4>

+ K B & Br

ST EFTIES I S-FHRSE

F-=3
=]

EETHRERNS 9 S5 10 B80S o Tis b, BROEER B—-10 RARTL 3 TS5, 4oiE
U~ IR L3555k 2 PR L, ARl LieIGHEEH e CTOABORSZEET,
BB A4 9 SO TERL IR T B ko, ElEEHTEC ZERRLL TV5. B 95 10 55RAN S
BAMUEC T XN, A 4~5m ofHiE <, WD TV B3 M X o3 hE i iBET L 82
SEU L Tt BV IRIETH ok, MRS AN HH 0.5km 3i= > 7V — pE%e, 2.52km 3
BESHEEVT 27 5 0 b, ChX VERBHE LS. FEAHOMIEBINICHE., A A—-R a1~

7 X HEETHRY, REESLYACLD,

Vo S O BB R R BB EEEEEAFIH L 5.
BIEEE LR E—19 0L 5 ¢, THEHEC X 5 EAOHMIEREL 8L HA L i h BN D RREEE

FEER LAY L L, BRHETLS PR EITERECT

F—19
S oy | G ) (oo 2 % 7 i~ =3 e
(km) | (£ ) mfhr); ‘}:z HD (klﬁ/l’)‘ ‘ /(kg/f) 0.2¢g 0.3g !
A+G | 402 | 9 2000| 258 980 204 4.10] 4170 | 350130
G | 3615 5 85| 37.4 788 218 4.5 1452 15/57
- T A-—&— & oM R (Hykm)/E 8[| -0 RB S BEE
0.4z 0.7g 0.15~0.3g | 0.3~0.5g ‘ 0.5~0.7¢ | 0.7~1.0g | 1.0g WL
21/85 0.773 206/1191 28126 | 53212 11/43 0.7/3
13/49 1.3/5 1517581 293/1050 93/336 24/86 0.7/2.5
=20 =21
H o H NN | HERESE/ME o H i (GAD
- 338 7V oY v om 117
24 YT a-TH -y 1
E OB OH B #H 93 s &5 # (=) 6
wOX% M im 1,371
MW OH B OH 46.2 W o W B —
= 477.2 5 1,481

—21 DX 3 ChH%B. HEERO6FMH, 24 v-¥1FHOEM, FEHENSERTIIHEOBTHEhS

S ries. HERERASETORNY, ~y FABERAHIRET 1818° HHE360° THISE, 7 71 « REA

BB 29cm $iE 17-3cm GH 1.7 fEofidRLic. ’

| 20 OYEPREREIIRGM 26 £HEBHEO TS Lot
(5) BEBRMRBHIINAERFIASES—LANLE
ORI 1 RT X SRR e FRTAESEET, HET i oCE RELED, BikEn
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" ow o o TRV APV, AT
' ' B FE MO Cs D&t
FED B R 15 &
D IcIRREC, RBYHEEAUEL o
O 8RR L ERASER Y
BT BT tREE R 7 D C s
5. FHARISHRES L ER RS
ST, ARBOREZSRAE T
& E B AL, LW LFRALCESCE
®—11 W= FCHEATGS BT
FREVEZNCHEDTH55, BEORBLMLL, S CEREEs Dt CDTCBRERIEV, Zo
FHIRBIRI NS, WHICAREERSD L5k s S0, ks TEAOHOHEE LT, Y
DR F S AaNIie g,
TEERARIL 22 10RT X 5 6, SRISBAK L B BB HNCEEbhCLToL s, & oSS & b FEFIA o
HROWAFHS FMLieh, F|2010RT L5 REVED. ERARSHORSC L. ~y FAm
BT 4410° BHETIE 3699°, 7 £ 4 - RAABRINY 161.dcm 3 98. Tom & 7 >CVaD, ©

F—22
- « -
m 2 m/hr o 2 ii 3 B
’ oy | Cecpimy | Gty | 02 [ o3
G 3.85 7 25.0 31.1 920 239 4.19 . 78/300 23/90
G 3.555 5 55.0 ' 36.1 879 247 . 4.05 60/213 22/79
[T EREE @ YE R Y- E BB S E N
0.4g 0.7g 0.15~0.3g 0.3~0.5g 0.5~0.7g 0.7~1.0g 1,0g N -
21/82 16/63 130/499 360/1384 162/623 85/327 - ‘6/23
29/102 5.9/21 131/464 275/976 111/394 36/129 0.7/2.5
#=—23 ) #-24
¥ o W H | WemsamA P B | s (e
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52 + K WL B o#® &

BlLEOFRCS T Y Y v IEE, v FAEES, 7=y ¥ ¢+ - oUREEESRYFL L s
DB, KB TENER T8 Licc s k53 0¢, HibrEsonEsismmius
ShidBEESh, BEN LOBRRBYARET LS.

LS it s 6 IR 20 €, ThEhBRELHERE L, i X 238 %o iikEo
BiREAEHI LA,

v % £l ”

L EQEE 9 » 10 S3RC O CRIFEBE 2T ORI DUV R A, B THITRD L 5 CTh 5.
(1) SEERH R« ST 0ROy  URMHEIR B RO A SHIR O X 5 Chote.
T IR RENBREH VI HER
@=0.001
p=0.681
| SV ARBERE Y Y ERR
=0.001
p=0.611
i Y FAEIRE Y
@=0.001
‘ p=0.618

() ERRRASFOEEED A~y FAEERE Y 70« ~AAME, BOFVY vHEE, SRR
DATEHRE L L FHHESL D, FREOKEI~5 %0BRED T CHEIOES = L bF-5 5.

@) =pusmHBESt ORI X HEES R Poisson Sikic L, HWHEIS L B>k BRERL, A
OfE L FIRE -~ Z AR~ BIBIREIOIE T/ E a0 Tu 5.

@) FATHEE—AETARE, HERLE IR —RRRSK LY, AT R RS R A B AR
AR, SETERHSES-FHELUE, RN RN B S — L L E O 5 il o
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Ll b 3B T B RO CH o p i ST OB IS5 2 2 A3CE . o 2 BRoBcE
DTHECEHBNE OB, RY, FiRRoLkEoEBcBRlomEETIRE LS.
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N
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(RE BIC DB~ L 5 HEIRE ¢ O AL A E Tl -0 C DFEC XA, p &t OFFEM

=1

CABCERVENDHBITN ) 1) F—5 01 oV TR,

NI fuerdy =55
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80 | 115 | — — | v & | 15 | mmm
10 | 5~6 |mEuT| o - oL 0 o
20 6~7 # 4~5 t L FAS T o | o
w0 | om0 | % e |5 L | m L] o Exs
9 40 12 % 15~20 | 7 L H = 3 [ 3
50 | 11~12 % = 15 | % L % 2~3 -
60 11~12 5 12 oL H *ﬁ;s_‘vi*fzz*&‘
0 | 1112 P 6 v o# | 2~3 | wmm
10 | s~6 |mEAT] o | — |x L | o |mom
20 |« 7 % =5 | oL tL| o |mom
30 | g~9 # | 0~ | g R I o Tew
" 40 j 11~12 5 10~12 ] 7 1,‘] 7o Lwr o | —
50 ] — " I 7~8 l L ] T[L— P
O I B ey i Ry e
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4+ KR B % ®RE
g0 | 1516 marn] — | m oL | ow | a~s | e
10 — %]EJ;FFI 0 ] — oL l 0 [
20 = 12 | b — — L [ 0 [V
30 10~11 H 6~8 | m L | & L [ 0 oW
w0 |12~ 7 |a~s | nv ] L] o | mmm
14
so | 1 | % s~a | & UL | %L 0 T
60 13~14 #H 3 L %t L 0 B
70 13~14 H 2~3 it L It L 0 83
9 15~16 FRAE7L - it L a 1~2 EBP
=4
FKIEEA> B ) 5H ) "B W
HRES ! mEs | DREST \oBel | Gy )
o B X (#8005 (cm)
(cm) {cm) (cm) (cm)
1 100 14 13.2 - 0.8 = 0
60 0 10.7 1.7 0.7~1.0
70 1.8 2.8 0.7~1.2
2 80 . 12.7 1.7 L0
) 13.1 2.1 1.0
100 14 14.2 0.2 0.7~1.0
40 11.7 2.7
50 15.2 6.2
60 9 14.7 5.7
70 15.0 4.0 2.0
80 14.8 5.8 1.0
50 15.2 4.2
3 60 u 14.7 3.6
70 15.0 4.0 2~4
80 14.8 3.8 3~4
60 14.7 0.7 = 1
70 14 15.0 1.0 = 1
80 14.8 0.8 1.5
30 10.8 18
40 9.6 0.6 = 3
50 9 15.1 6.1 2~3
4 60 15.7 6.7 2~3
70 16.6 1.6 2~3

(1)




BRARBcET s 83

50 15.1 4.1
60 11 15.7 4.7
80 15.7 4.7 4~5
' 60 15.7 L7
70 14 16.6 2.6
, % 15.9 19 1~2
#£—-5
1 . i | —
% B | BKEOBSAESSE R W | ]
e DR R B EOLREES ———— | B E s
F £ (cm) (cm) (cm) ﬁ%ﬁlﬁ'x‘_—
40 6.6 3.7 1.8
50 5.5 3.3 1.7
1.2

60 4.4 3.2 1.4

1 70 3.3 2.8 1.2
40 9.6 3.7 2.6
60 7.4 3.2 2.3
80 5.2 2.6 2.0
60 4.4 4.1 1.1
50 8.5 3.9 2.2

2
60 7.4 4.1 1.8 1.1

o

70 6.3 4.1 1.5

3%KZQLT%%t%%EKSH%&@3@0&@&@—4KEALtE%H%K;OTk%ﬁW?%$
ATEB.
%lmﬁﬁLt%D,Ttb%@*xmfﬁéntﬁwkﬁ&fﬁbk§-4OEDTEOT,%%Oﬁﬁ
HIPBROWMS SRR TRIC S B0 7b b 7 < FHNIC & 2 AR DEEHYLL DT
5. EDED (BHH0ES) — BpXREoEs) LEECE—FYY, #—4 Kb bR AT
BOOE I B Bl G h . SRR S BHE Cle MR /S L T 5 0B E %2 bha
P, WEDERIZIELERE .
Rm@ﬁﬁ;O%Moﬁﬁm%bfomkkaéoéﬁxr&5k,i—soﬁbﬁ(ﬁﬁﬁmamot%
ﬁ%)I@ﬁ@@%ﬁﬂtﬁﬂﬁogg)Dﬁ¢ﬁuLl&UL2ﬁ&OT@bflmﬁh A SR
Y, x HXicd ORBEARISEHEESLITOL 0T b, 5 h b OHIDRIERIIT 1.1 )%

-~ FL2THENG, BERL D HEIOWAC, PRERCE S TE, BRI R oD H ISR 3 5 §K
WIEEBEENGE, OFE x i, REDTHBEL ) FBBN TR BEMCEDTEED LH£LTIThH

(153




84 £ R BF RO H®RE
A5,

R R ALY D R ) OB GEEIIZY S oficgan3) ¢ O L AL DOEF T Ted>b TR BT
MUt o= W B2 o D B e

RHOEAIEC B A TROE S, RWEECTRD Lot B a v ML TRObRD A, BT 3 BRI
BXTHDM 0 3DOFHY LDTEDR. & OFOHN S Hhi T 3 7 b T OEED S OF Ah T
HLi ’

C DR BDITEROE & LELF ORI A b OFEEE & ORI L B 1o, TR RO EES8
BT B RO TH B Ui,

Tieb®, I ERKED SWOITREROE S, I 2N SR OB R OSSR, H 4 W ok
Fleb bR BB L T, Rix :

/3
R=3,=r

Th%. SCRHOBEEAD OIS x 13 non-dimension X% = EXRHE LT, BiioEx Ly Ex

DEfre 5L 2L, /L2t

FCRThEEOLLOCHSD. AHHALEAUCL ) F ey 145 & Ki—5 DI e h, SERRHIER
No.1 B2 040 235 No.3 Boid i o rn 2ODFEHG b, ThEREE IROINC L >Th &
bEhBWHH,S.

Bk No. 1 Zpr2¢-% T Z>1L5 K45 2 rOfuL, Wihi OHIDEEY L-ofcd DTS D IRROES &
LU CRBETUE S WAkHED S 2 Bh #E 2 5 L s TROMREITEENC X o CERahTImicE, 5By
FUCBE OO L RFTIHTES. WELY R ufw 1 ECIRITERANCHEL, o GERIEEL T
BOIHOIREES T 5.

X—s 'G‘-L—— 0 b biBIRE LH~RS L Z O CRIIBEHC 1 X DAl BIE 2 TeoTu 5.

FRIRELL b WG 35135 B O WA IR & 705 35 35\ Tl OHI & 7o BRSOV D AL
DRGSR LU SR~ BRI S0 C R 231 L DA < 73 BUIFRA T DRLDO M & b
LEBFEOTODWERTLOC, F ML b LEEITUON & RpRIom & o8 SETEEBR AW X b Tl
BEEPBIEDTU D WL TRTEDOTHS. N—4 OYEED &, T8 T (s U e - ST
b, BEROMH, EMBHOR L 55 RS T SRR O EE L h/ve, RE>T Ro
fid 1 X DM CHBETHS. COTBRICELT R=1 LIS RO DICEESER DA & BT BT 5.
HHERT (3EEBR No.1 Jror 2, Wi 3"-=0- 0020~0.0027) o MR I (558 No. 3 ~4, Jggsipe
28 _0.025~0.034) #IERLC, R=1Licnfim EEDD I DEHHICHC TR = 1, I
24 —-:7—0 1 2%, Fiehs BEFREHE OkEEH) JS0EL L ﬁ_o 002 BEED JCrap

B ) SR U OB SRS LA b, {d:iﬁ“c KRR RBIEEAAE tcov: =0.02 BEED
[SIR i Ad iR E L R RGN E’P&Fﬁx&ﬂl » BEBAHIORE X ORI Yy @f?&k%oln’(ﬁéi 5.
(16)
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#-—6
% B No. 1
AT DI | gtk
1=10c 20 30 40 mﬁ LD HEE ;
ﬁ]kﬁb*l‘oiﬁlj") m cm cm cx_n (I,FH) (cmi;% % (cm)
IRk E X 9 (6.842.5) | (5.7+4) | (4.6+1.0) 1=20~33
2 (cm) T
8.8 7.7 6.6 4.0 L=13
Pu RS # 9 9.1 8.7 6.0
It
yowy o 2.3 2.3 2.2 1.5
ES3 B No.2
K B DA y
I=10cm | 20cm 30cm wem | RERORYRE TR
KD B> - (A= H), (cm)
TRk = 9 (6.8+3.5) | (5.74+7.0) { (4.6+4.0) 1=24~37
I (cm)
(8.8+5.5) | (7.746.0) | (6.6+3.0) L=13
1.8 (10.7+2.0)| (9.640) 5.2
- 5 3 9 2.1 13.0 9.3
I
T 1.7 2.3 2.5 1.8
% B No 3
FKEZ SR prereare s 12
I=10cm | 20cm | 30cm | 40cm | S0cm ﬁp\@&gﬁi W"%ﬁgﬁ
H7KHED B | (U~ H), (cm)
FeRPROE X (7.94+ 1) {(6.8+6.5){ (5. 7+11) 1=30~50
h (cm)
9.9  (8.8+4.0)(7.7-+8.5)(6.6+9.5) 9.7 L=20
(11.8+3.5)(10. 7-+10)] (9.6 4 5 )| (8.5+2)
= # 9.4 13.8 17.9 15.4 10.5
P P —_— ———
I
T 0.97 1.4 1.8 1.6 1.1 i

(17)
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+ K B R B R

£

[=]
ES B’ No.4
ﬁﬂ(ﬁmxfoiﬁﬂoﬁ_ ¢
I=10cm | 20cm 30cm 40cm 50cm  |FREA 5] Wﬂé?n?)ﬁ
HKEA B> (hz—H'), (cm)
TeREROE X 7.9  (6.8+4.5) 1=30~33
h (cm)
(8.8+5) [(7.74+10.5)[ (6.6+11) 9.6 1=23
1L8  [(10.747) (9. 6+4.5)(8.543.5)
¥ # 7.9 12.3 18.0 16.4 12.0
S 0.82 1.3 L9 17 13
ha—H
BERKIITE RER BRRyyEH 350 B LTEE 1 IR -FT

R
€

“ o X 8% Mo
® X 52 No 2
a X R N3
’l‘ -y ,'ﬁl No. 4
05 10

z/L

L
FThbbBRER,rLINEETRETO

flicisy T, R OfEESnC
BB, ThiEodicgihsd
EROBIFRECS I DB e, B
DR BEC & HEDENSARE L 7
LHDICDIITREESN D B T icd

E2 No. 3%0'4 T

BT RxZ oM

I3HCAIH R=2.0 k7o,

ETREBES & R OESFETHIRIBRTHLHH,

i} ®

i R=2.8+[(%)-0.8]

' (ﬁi&tv%"?a oo2spr) R=28-[(%)-0.8)

g td

o ; R=2.0+[(%)~0.9]

(o 22>0.03 g2r) R=2.0-[(3)-0.9]

Eics.

(1

ThD. FEROBI, FTRKIEE
MBI SV TR R R E T b, HEk
No- 1 %072 CidEkiE R+2.8, %

EHAT LT AL 2 HECHL S,
R TR M EERANC 2 DDHEETSH bb L TA B kbl thth

—1. og%go. 8

8)



BEBHEETIHE

IV BEREEEICSY 5ROEE

B RAIE B, EROXEORICHE 5, BENOBRESL RSN CEE, R 58

ZEENEH SR, Dic ABE LA DR RECRYOEINEE 5.

FORRFOEES RS D0, EHIRIIY 2 OORBICST TELI. (1) EROKEOMARC KT HEE

wRDHBH, (2) ESOBKE LORS ORI EDDHD 2OTH 5.
(13 & £ 4
MRBERCHh, KRR S ERoB,

2a' HA\L
% =(F)4 .................. 16)) X % M1

. . ~ KiFriITs .
o 2a=k@ HORONE S BRRE BMRIEIE B BLH RS
2a'= 7k H' OROWE S ; :
| mERER o R@ R
CEZORE. CHEEHOBED Green o b N
5 i BiE
FRIZFACCH%5. RL Wiegel 0B fiih 4
¥, shallowness Hfa>0.15 OFTEACII FRIT 2} ad =
1 (CM)T
DA Tuv5b. . ! 1 i
HERIETBADTES LTS S T R R T T

PO & SEE L 2R 6 iwR® T
()RR % B RIS EE— 7 0 3 TRl
LChBat, FBEAE CIARIEEEES

ERES.

No. 2

B Al b RGO b srfcin
COENATE I, COWRSTIRERD o XR®@
. - 29 x B H i@
— AEBACRD BRI OERE & T
BALTD RIIzoQze o SO0y
K913 A EHY LA shallowness Hfa i - -
y T .
3B Rl IR S BR D RETE ' i ' ' ' ' ' L |(c w
L} 10 20 30 40 50 60 70 80 90 1t

20 (b RkBT ORI ¥ 5B
LDTCHS. ‘
FRBA D BOBMIIZE BTy LIET T

®~8 (b)

3) Robert L. Wiegel ;;ﬁ}xperimental study of surface waves in shoaling water. A.G.U., Vol 3,
No.3 June 1950, &

1) - BT PER) RkRmas oV C, LRBIRRIEY, Vol 82, March 1952.
(19)



88 £ R BF R OB &
= 8T ZEH e 4
A= — tanh S @
e
X B M3 s E—
A=
~ MEeHIZBRARA®  mLaRE B RS
€ - T T= 3 #j
< HRRRR .
o REREA H= 7 8
U °c XA & = BHomms
x B W@
s T e, W X >TERDOEFHOWERA % S E + h
7 SO ge-eGaLl N
T /X/ N 1 W, B—9 2 B EROKEECNT 5 BRI
2} %y/.ﬁf BMTED. Chad—7 o6 iR L
X0 1(cn) )
1 I ! ' : 1 ' ! : X— 8 GRS DD DERG OB A

0 120 3 A 50 60 70 81 90 i, 100

B—-87(c)

X B N4
AFi33 BXEBE  MABEERers BEELS

L) -
g SR RR
—
= XYIRRR
s O XAB
H * & B @
5 » ,:l'o ~ _:-“-’j'.‘_?._é::;
s e o
2} U/
x
R L ) 1 ] l (cm)

i
0 102 2 & 5 & @ 8 90

.

i ! { :
062 004 005 008 0d0

i
6 2 ma 0%
X9

TChbbIhanh, WEOWKELOES a3

(20)

BIORCLCHELLELDThS.

KRR X 5 MR 2 RIS & O%HA,
BT X DR R TINC T . BHERE A
DHEEI, FENo.3, No.4 Ofn< HERAYHS:
BEDR &P sd LT ARERIE  — 54
5. Thid, B—9 % fEorcEBEosEns, —
BKEOBEY |OT V- B7edTHY, R
No.1, No.2 ik LT h 2 Sbisv - 0ic
DOBEEOBOREEEA DL DINE DT, kIR
B L 2 PHEROBBC L 5L E 206 h
5.

HEEOBHE T, WESEL - OB AL
FRBNE L b2 c B oW ORBIE L ey A
EVBEIS B, KNOWESHESL -
TILEELBRS.

(2) BABMEONELBKETOR
BEok

HAREBOEER 1L, BEHmOEOBKE
NHDEDE S ik

2 H
8y=-5-ka? cothkh + 2% corh 27H
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BEREHCEIT > HFa

=7 4= B No.1
B A | mumm | Beh kB E R T BB KB B
R SR IE s el L .
i 2a 2a A Hia 2aja 2a
(em) (cm) (cm) (cm) U R (em)
10 ] 2.4 3.92 65.2 0.016 0.025 1.63
w0 [ 2.3 3.30 93.3 0.024 0.032 2.99
30 3.5 2.98 114.0 0.028 0.037 4.22
w0 2.9 2.77 131.6 0.033 0.044 5.79
50 3.0 2.62 146.5 0.036 I 0.0 7.03
60 2.9 2.50 160.8 0.041 ] 0.053 852
70 2.5 2.41 175.0 0.044 0.058 10.15
30 2.2 2.33 185.5 0.047 0.062 11.50
% 2.2 2.26 198.0 0.050 0.066 13.07
100 1.8 2.21 206.0 0.053 0.067 13.80
5 B No. 2
iEEE o
WA HHFEE | Betk5E B E XN T 5 B KRKER
¥ B & -
l 2e 2a A Hix 2a/A 2a
(cm) (cm) (em) (em) (cm)
10 2.6 I 4.57 55.8 0.019 | 0.030 1.67
20 2.9 l 3.85 78.8 0.027 I 0.036 2.84
30 3.9 | 348 |  96.6 0.034 | oo | 381
10 3.8 3.23 110.8 0.039 0.050 558
50 3.4 3.06 124.0 0.044 0.056 6.04
60 3.1 2.92 136.8 0.048 0.060 821
0 | 32 2.81 147.0 0.052 | 0065 | 9.5
80 3.0 2.72 156.0 0.056 0.072 123
o [ 2.6 2.64 165.0 0.060 [ 0.075 12.38
100 ! 2.5 2.57 174.0 0.063 1 0.080 13.02

(21)
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C22)

E=3 Bk No.3
]
WA | REWE (BohsE| Kk R E N T 5 B K BB
T E B
{ 2a 2a A HiA 2a/n 2a
(ecm) | (em) (cm) (cm) | i (em)
10 2.7 9.26 32.9 0.033 0.043 142
20 16 9 | 460 T 0.047 0.058 2.67
30 2.3 7.03 56.0 O 0.058 0.074 4.14
0 5.1 6.55 64.0 0.068 0.084 5.38
50 5.5 6.19 71.0 0.077 0.090 6.39
60 5.6 5.91 77.3 0.086 0.097 7.50
70 4.9 5.69 82.8 0.092 0.103 8.53
80 4.7 5.50 88.0 0.100 0.107 9.42
0 4.7 5.34 92.7 [ 0.107 0.110 ] 10.20
100 4.4 5.21 9.5 | 0.110 0.113 l 10.90
<3 B No. 4
: | iEEE e o
W R REES | BekaE B X T 5 B AREE
TS i -
il 2a 2a A ‘ Hia 2air 2a
(cm) (cm) (cm) (cm) (cm)
10 1.7 9.80 29.5 0.037 0.046 1.36
20 2.9 8.24 ] 4.3 0.053 0.069 2.85
30 4.0 7.45 | 50.1 0.065 0.080 1.01
40 3.7 6.93 57.2 0.076 0.0% 5.15
50 5.9 { 6.55 63.6 ’ 0.086 0.098 ] 6.23
60 5.7 6.26 ' 68.8 l 0.095 0.105 | 7.22
70 5.9 6.03 73.9 , 0.104 0.110 8.28
80 5.4 5.83 780 | o112 0.115 8.97
1
90 4.9 5.66 81.8 ] 0.120 0.118 9.75"
100 4.5 5.51 ! 85.5 ] 0.129 0.122 10.43



EREAEBEET SR 9

= a+48 = (1 +ffcoth2”H) ...................................................... )
b, 2B 20 KK B ik
= (1 _|__72£ 2%100”1 Iﬁ ............................................................ ©)

Xieh.

R—3 K RUIREHE 6 RN ELHERL TAHD &, K—10 2505, R L. Wiegel OEBRIFAUL, A
HERC IV CH, BREALL D HEIC Y- TBIDBBRIIAERER D 32T b 2R B, L LaMbRERAX

Sl DREMC VT, AOBELDSEE L G 0EELS o L R Z .
VS
=
S~
s
L]
« o 0 RBMRAFHoSEMR
ol
. l‘n&%: L] #ﬂaﬂi&lﬁﬂ
30 1 1 Il Il 1 1 ) 1 L= (1
0 0 02 02 ﬂA [13 05
2a 2x]
23 ot 228
. R—10

HEOFHC ST, FERY DRFICHIRROML,  HEFERECHE S Rk -5 BRE
B BE—HT 520, SL-OESBEFHC ST B EROMICE L 52 bhb. ’

B 2 ooﬂﬁr)%OT&iﬁé§~ DIpEL i&mgt LB L TREL, %ﬁﬁ— DK E BT,
Permanent type ¢ ﬁ%ﬁ*)‘b

PEOTHIFH D Tit, Laplace » sine wave off
a -
94 =0.50

IS, BETL O, HREEHROM

&
5 =0-15
CEHCEBTCHS ).

5) Tokuichi Hamada Breakers and Beach Erosions. Report of Transport. Tech. Res Ins Report
No. 1, Dec. 1951.

(23)



92 R B ORE R E & -

BB L WEEIC RIS @f2e ORBELE~BIC (E—38), F—RRFESICET S L O~ CIrs:
LEEH L, LridBilEsks L hbicohT, afle Offisiz LHEE OREEAUSIETE LY -Jitohe B,

8 OHRERBE OV K—11 1R L.

T O IHEESRICIT OSBRSS, MUK S @f2a & 2 b HUEHLALLOTH), R—9kits
DESRMCRLE. SHUCHS &, FHEAL DIEE ) ONAICHE S af2s OFIEHEE, SERERCSE
BlEIEL, %ﬁ%ﬁ§>Q05®ﬁfm§%$&% LTI WTHLS.

[_— F-.‘m

iU

a3

a3

ol
©one 34 7Lﬂlzl 45 33m 2

e
W11 FhBISHE & B L5 (af2a) & OB 2a/n 1 T DL,
B, o BRMER S A RKE LOEE, o BECL FKE T
DYE, @f2a BHBEEL DB RIS HEWE 2e=ata; ©
S BRI LT @ D —
O  IEHRRIC I3 5 HIEE.
X BFRERE DRI B 5.
(3) B oEX ) 4 )
R, TREROE & %R B I BB THIOR X 445t /e By . MBH ORI L QLR BRI
35 BICHIARORITAEATLIR . B D SHITRAACH B2, FBR AR DU CHRE LIk U
S TH D 5. I
HE4ORBRTIE, $IEAER I ESCHLR TS, FEHfOE S nsRasoRswe & DOCERIAL LM
BIND, WEDLIAELTREEDH S . TASGEIDRECIE, B OR 2 ORI
EDOTESIRRME NI Thd, HEOHEHESITC &> TR S5 Tho ). Tl BREPEHVN
ERHI, BEADHHELE Ly D BRBDIEE DT b SR A A TRICET IR L, LS ok
&4 3L Permanent type CHEMIEE 505, REEoES LEL D EELDRS.
SOOI BB AT ol BB OB OES L 2ii«Ea & DE; LI #4gh, ZhEEiggs
BE 2a/x & OBIfE L BB R0 bR, ThE Ty bBEE-100mL, =2 22y o ik

DOEIENERIACR D o B,
(24).
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Fz—8 g Ex No.1
1 g | s | Ko ™| w20 g 20l e
coth i i
_(em) | ai(em) | a(em) 2a alem) | 2

10 1.3 1.1 0.539 65.2 0.352

20 1.0 ~L3 | 043 93.3 0.166

30 18 | -17 | o051 114.0 0.619

40 17 -14 | 0548 131.6 0.112

50 L5 . -Ls 1 0.500 146.5 0.088

60 L5 ] ~14 1 0.517 169.8 0.071

70 2 13 } ~L2 | 0.520 175.0 0.052 0.0020
8 | 12 | -Lo | o058 185.5 9 0.041

SR ,‘ - e L —
90 L2 | ~1.0 | 0585 198.0 |  0.036
100 1.0 ’ —0.8 i 0.555 206.0 i 0.0027
= BEr .No. 2
i SIS SR @ B %8 ?-acothzf!! SR
_ (em) @ (cm) | 4 (cm) 2a Afem) 12 A

10 1.55 -1.1 0.583 55.8 0.382

20 2.1 ~0.8 0.724 78.8 0.210

30 23 | -L6 0.583 9.6 0.189

40 2.2 -16 0.578 110.8 0.139

50 1.8 -1.6 0.562 124.0 0.099 o.0037
60 175 i ~13 0.573 136.8 0.074

70 l 1.9 1.3 i 0.593 147.0 0.068

80 1.85 -12 | o.606 156.0 0.057

% L5 l -11 0.576 165.0 0.043
100 ’ 1.5 i ~1.0 0.600 174.0 0.037

(25)
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R B %R 8 %

P B No.3
(cmy_| ontomy iﬁ(ﬂff T | Ay |eom® T wms
10 16 -L1 0.59 32.9 0.392
2 L1 | -0.5 0.687 46.0 0.118
30 10 ~1.3 0.434 56.0 0.115
0 3.3 -L8 0.647 610 | 0.1
) 50 3.7 ~-1.8 0.672 { 71.0 i 0.170
60 36 —2.0 0.62 | 77.3 ]M 0. 146
0 | 33 —16 0.63 | 828 | 011 | o.0%5
80 2.8 ~1.9 0.595 8.0 | 0.09%
% 2.8 ~19 0.595 92.7 ! 0.085
100 2.6 ~1.8 0.590 %.5 i 0.074
= B No.4
10 1.95 +0.20 ? 20.5 0.255
20 2.40 ~0.50 0.827 41.3 0.215
30 3.15 —0.80 0.797 50.1 0.198
20 2.35 ~1.30 0.643 57.2 0.141
50 4.15 ~170 0.709 63.6 0.177
60 4.00 ~1.70 0.701 68.8 0.152
70 4.00 ~1.9 0.677 7.9 0.137 0.034
80 3.20 ~2.20 0.502 8.0 | o013
2 2.80 ~2.10 0.571 818 0.098
100 2.35 ~2.10 0.528 85.8 0.077

(26)




BERBLBEST 2 e

#-8 (2
gz 7 )74 7;7‘2 . &W % - Eﬁ B %W B V
No. 1 No. 2 No. 3 No. 4
I /a, 7 | a i i ‘ a; i o ay
_(emy | 2@ (cm) ;% | (em) | 2@ | (cm) 2
10 0.539 10 0583 | 10 0500 | 10
jb—i 0.435 20 0.724 | 20 1777687 L2 0.827
30 0.514 30 0.588 30 | 0.43 ©30 -0.797
40 o | 0 0.647 40 0.643
50 50 I 50 0.612 | 50 0.709
o3| 0496 | ¥ 35 ! 0.632 ! o ‘ 0.606 | ¥ x5 | o074
#£—9
oo m ® A
2a/a @ a @' lay! a[2a!
(cm) (cm) .
0.0020 2.0 16 0.800 0.555
0.0027 2.2 16 0.727 0.578
0.0189 4.2 195 | 0.466 0.682
0.025 3.7 18 0. 486 0.672
0.034 4.2 L6 0.381 0.724
0.0413 — — | o036 —
0.0490 - — 0.348 —
0.0508 4.75 1.8 0.379 0.725
0.116 — — 0.374 —
0.130 — — 0.332 —

(.27

95



96 R W R B EH

0. 801
=9 77(_2(1_) ........................................................................ )
; A
Puliiel 7t .
L =@piiioks
A =HeR, A =EL Ty
28 g
=10
% o oy CLl | e | mew
FA— L 7230891 o oA e LB )
&= G PaillEE T 1 htiar kS-S -
2 ¥4 11 2a L A
/ A (em) (em)
%
u 0.0020 624 13.0 0.021
1 0.0027 451 13.0 0.029
§ L
M 0.024 189 23.5 0.124
3 o 0.025 156 20.0 0.128
o MEE
0.034 127 23.0 0.180
- - 2/ 0.058 100 31.5 0.294
i)} :5 ] (5] 2 4 5678301
B-12

V RIABEZREGLOBIE

(1) REZBHELEVER

His BB LIV KH OE I HRD DI, MEBRIED, BEK ST 5 EOERESLE L, bl
T Sl B A 5L TR L A L. BEAE D MR/ SmRm s h 500, BEEe
LT, REBAX YREFIGEAMHRB SN RIEREE L TEEE RO Lhs. I UELHEROEHD
X, WRRNAHFECREZIEL AL

(2] BEREZSROILVER

(2) REFOMEIFTFREIBEA L OhEKSH 58S

FEATCBHAK B TRIEBLCEHH 5 BB CBUSI LT, SO FREHImc S BRI, (18R
WL (2 I B CRER AR LS L RO R R B A AT E 5. '

(b) BEHOMEMIETHI VR SHLBE

COBARIL, BREHSE T TREARHOAROKE SETCEIT 575, B~ 705> 1 Ok
515 R OB L A BOHAIC & BTHEA ST ORI U CCHBARAED F ot L h
e bigy.

(23)



BREBGET 3 R

Scripps {BHTIYEO “Breaker and Surf
(19446))" CXiug, SHED RO
DRGEED GIBEALF, TR B2 Fa 5
FHWELA B, ChEEMcfEbhicd
DT A, 5 < DEHEAFIN L7
fHERTIDOLEL BB,

z oﬁﬁﬁxbi@ﬂio% DFE & O] LEME
< 20" LRBIKER H Lok 26 | HAFHEL
THhBDE, WROLEHEC L LT 3T —5
{H0.8 CHLHH 2B,

XFBEO#KE EOTE o LWBKEHE
DI a) | H 13 2a]A H3MT 5 RE>THML
ZA—“>0. 041'41%}'-: 0.57 fe—BH %F T
B. BRIV B OB L kg L Ok
(e~ H)/H 3 BORGE LI E L, 20/A>
0.04 G (o~ H)H=1.27 Jo 5 —SE{Hc %+
5. PEOCEE L -REEOEE, £]

- DEEET,
2a' _
—-H——O. 8,
%:o. 57,
hy—H__
T_l' 27

T B{i% 52 THHTREfOFHEICIcS.
N—150n& HEEE « ORLEL 5.
Mo, (T R OB EhER-F =

0.8 B0 0.9 CELC%4, SHEOEEYE

X GBI =1 CHAEESD L5,

o Tiug, <1 OffciLT RO

fHIRV  ThIPPREH AL B L i hERET

3 L'Cli’!i’ﬁﬁﬂf&%. B (1), (2 oFi%

97
= 29
e <
A o 510
2 ~e o W.HO.!Glope)
) N & o a BEB 1:204
X 90 & BEB. 1: 83
s lj_“\ Re% @ BEB 1:13
: :"C:H* 30 (ng @ Theory
g AAA
w gl 4 o
B oy
a4 ﬁ
©
05
22
[ | ~
£06t G0 o1
H-13 HEOIBIEOEK L L TORENO
B LS & b
o . ‘.
a5 2 —
B o o 5.1.0 :
n © WH.0.1(slope) ;
a0 A BEB 163 4
- \ ol & BES 1:24
E) @ BEB 1:313
%‘ - 3
25 5 f\ 9 )
. [\933’3 i
Pl IEH (b f
°$ PF L;j&f)o 1
$ Ol S 1
) O] B, N
. P10 N2 y (I
& A RN AR I
o &1 %A 23
10 > I 3 1. hd
6001 o 61
B—14 HEORGEOEE L L COBB/KIEL
BT & O
ey @ ©)
20, 2,
L - -
R . . H'. Ha
S

®—15

6) Breaker anl Surf, Hydrographic Office, U, S. Navy Department. 1944. '

(29




98 £ K BF 2B ® B

F=1 FrabbE TR

#=-11
m @ | @ @ © ® W | ®
2a_ 20" H 2a" @ ay hom H | = H
EN 2a 2a H a "H T~ H H
0.01 ' 14 L9 0.73 0.72 0.43 2.17 t 0.93
0.02 | L2 1.5 0.80 0.56 0.51 2.20 1.12
0.03 11 1.4 0.80 0.48 0.55 2.22 1.22
>0.04 1.0 1.3 0.76 0.33 0.57 2.23 ] 1.27
R=28-[*% ] .............................................................................. 1
2 T @2
R=2 0_[%] .............................................................................. (@)
rissh.
B oRX Lixw@),
L . . (2% 0.801
N =2. 77[ N ]
ThbbhIhbsl, thhrbE
L==F(2a") B HellEs
e BERC L ooy REOTHR L 5.
2 B’ 2a' L
E=L/2a
& = (cm) (cm) “
1 3.6 13 =4
2 4.2 13 } =3
3 5.6 20 =g
4 6.2 23 =4

EFENS L OFBEOEIL
L=t (2a")eererermerrrmienasententniessenssessss s s s e snsesnssrssssnenses e oo (8)
LIBEHTES.
=15 i\ ORI TER TR B MEMEA L, ROThlk hHpoEEORE 2 ikl 5KkEL,
RUABLERER (Ho 200), (B 20/) 250bFe, B W2 Lof@s 20 0.8 no
Cag=2a0) y ren. W2 TR SBOTEH Ln LI 1 CHNG HUOREES Ly & o

(30)



BERBCET S FR »
Ly—Li==1 (2a,' —2a,")
THBIG, W2 TS BOBTRSRNS oM« =220 4 (901 gy)
AN S
TOROLDHS OWRE, REMORMIL LT, 1) T, WRKORMERL b H=1.2TH TR
LEETS.
Bl 1 OB BIRERO LB B i3,
Pi=Remy (ha—H;)=2.8x1.27 H,
Bl 2 OB T BTED_ LB S Fe 41,

= — — - (2ay’ -2a,") 1
Fe=Rem (ho—Hy) = {2.8 4 (2a.") (0. Blana Y N*L201%

By>he 705 5555 RDTHBIT,

e LQa'=%) 1
hy hy=2.8x1.27(H,— H3)+ 2 (2a,) (O.Sf(lnd 4)x1.27 H;>0
. .
chiES7-=0.8 2RATHIL,
. 1
mﬂ—a>592 B fan a<§§2— ............................................. (9)
ELRD.

FlebhbBEGRN 1/5.92 X B iclERe v Cit, SRR TR Tl 7n s BifeBhc it U CRest
LTk vle/es. TiobbIRERGIBEE C L7y R 7 () &, h~H=1.2TH L %Hh T
P =2.8 (Jo—H)=3.56 H--orerecureunmenminiiirenniines sossiinsseecsnaresanrneesvesnes 10)

H : Zatpirioks
TCRIEEh 5.

3 LIBIEKARES 1/5.92 X 0 R THITE, BEFIHCESIN X R «EoAkn:, (1) X 5RkD
FEOBDX VR D00, FEOREEILED H5RLEG-BET b bl b By KRo KK S
RGBT k> TED LR DI LS.

FREOFIEE (2 Fiv e,

1
tan a<_3:_2_........................., ........................................................... (11)

HESIT OREOTHRD L5 E S ORI
PSRN 2 ) EU T I 2 a2
H : SRR
TIAR LY. FEBOBERCH, WOSSEIZ0 02 BIEL D AZLENS-- 20, rAlv-TRSEES.

(31)



100 kKBS OB O# %

Vi & £

() RBEPrERRT BAIRN, ESRFFOMBA L D IEICHINT, BUEOBNIERIR L b, BIALD
FHY OMBrLIBaERE X7 b, BRLS RS2 OESMC SRR e 5.
(2) FORRFOMERIX, EEDO I AEEICRDIR,

8 5 3 2
(%)L%%%)T——S%(%)ﬂw. 1240
H =7k
a =7k¥8 h OFT RS hIHOEHE
A =78 h OFiCERIh I EOWE
TRERECTE 2URNERMCEID BRI,
B) DA BB LA LR IEHCRBELR T 51013, BEC 15 B OFHERE X v EQ oL HLE
B ELTHEMTX A L.
@) RE R WEOEEE L, WHOMBE/ SO CHLIUTTERE LT, FEAORICHIUTHE

BEE LGEHE-Tus X,
6) FRERL VIS BHE, WEOFERNOE), @Wek>Ti. B YR sE5EER, W
D~ 9 TRD>B.

6) PR X DR RIS, BAF LOWE a RVON—11 ckb5.
() BWBRoOERCIIT 5RO L5E SR, o), Zo@TaEshb.
@) (1) @ebhbbhsRidioRs L3, SEOERTGI

0. 801
£=2_77(£a_) 8

x x
ipote. XEHEATE 20' 2R husSENT
L==4(2a")
TREBIIL CE 5.
() FRDLBEE W CRZREER) 580 20 +.0.002 SO -FLCH, PHEER @ 2% tan e<go

CTHHNbiE, BYOMENTEF TR ME ML CTRLE Y, OB EOES it
h=3.56H, H=Z3I0 Pk
X Y EL febiny s, BEQEN TR bETHIUE, BFEkE H ti%o%ﬁ*&é‘el:i&bﬁ%dc%kﬁﬁ%&%
HTageIns.
BORGPEN1->0.02 BRICKE b &, HTB~IGH tan a<gor@Rsh, TGO LBES
b h=2.54H CRE#E1 bhb.

2

(32)



ERBEHeBE TSR 101

B B

Z OFGEOERK Mo CILATEN EEFEBAREOENCAD LI ARLD L OMNLBDT, - IERE
DWEXFETHRETHS.

(33)






AR O EFEA LD OB ILFHA R

BEREET B iz E [

BEREE A B B OH

wm s - 3

(| M 2848 A)
=] =
I # g e T T T T T TS T YT Y TP PPTe e ( 1)
I, ORI, LUBhl, HOE, WORMERRDKDIE v (1)
TH E%&%ﬁi - §ﬂi@§a’ f%ﬁ, Wmiﬁz}'y&ﬁmﬁ& @B@% ........................... ( 3 )
[ 1 ] *g &a ﬁ .............. ( 3 )
(2] EELFE - BEEE, FRE BT BIER e OBEHRR e (5)
W PR & R R BOEE & DBIIR oo - (10)
(1] BOKHEREREHI L R & DBIER coovvemmsmmmrensrssnn s an
2] BOKHEEERERIE R X DBEER oo (11)
(3] _5‘;-2 :{k ﬁ erresssensrassrarnnrsssaensrvarecsenanes (11)
V&% TF erreenssnncsntoneriesnestrasssrsisosnosrenecanaes w(11)
I # =

| EETHETENO 682 ROTEE L Bbhs 48 FEEERI LA 634 5% 00T BREREIG & L H-GlsR
B ORIEREREO LD —2o0 SERFRBL ORI OFXOHNTHS. WE#EGE LTI HE, A
R, B, RS, SOOI AIREL, SRR EHENe ¥ AR 2 D ¥ X c RS
L. BTFHELEOTIOBRRR~50, OIS ) B Joid WcBREATNIBRkEE0 e
SABERRE L CHELOBEEETHIRETHS. ;

II #&E, KinE RGE, FHEEVCHERORSF

REETHATEOEBERHEB I —1 O X 5 AR U O IR RCE M LES LR,
cm%—lmovfﬁﬁ,f%@,ﬂ%ﬁmwmﬁmﬁ&*&amukmx5&ﬁm&xat
1)



7

- e e 8
| i B Rm|mow m s |wmee| REo (% w g .
ol e s LR m [ m o m R ® % B & yxwf,¢&kiWWm' y
’ ; ‘ s i ;ﬁ' - - LT 111.'1 LA"I‘ ml—)ﬂj\ | @&;@ﬁ'i a
B | R R SR b S| e g ) B LB o) o o Cm ) et
SRl | , :
#iL | } ‘ 7.0 ‘ 7.0 ‘ 7.016.0 1.81:2 —1:3 | — — —| ~ | — —‘41.0 - — YL
| (R T 7%
o2 j ‘ 7.0 | 7.0 ‘ i’i.() 6.0/ 1.5/1:2 —(1:2/1:3] —| — 3.0 2.0 3.0 4.0 1:244.0 158{%%@6] o=
I | | iR
S ] 1 l 6.0 1 8.0; 6.64) 6.0/ 1.2/1:21:2(1:2/1:3) 3.0 5.0/ 3.0 2.01 -~ = —!46.0 - —JM@F&:I:
1
B : IRV TR, R, BDORASYMNIE ORIMPIC 34 B Bokdl MR, H
3
L
N &
L 440 ! el
g i
wlo e el e Eﬁﬁﬁﬁkmmgﬁ | = H__= 2 .
i | P '@ 1] 7] /' V& ] o2
g EWE R BuR D R R A mmgaewggﬁn)t(m B x| E£EeR s b ommnm B R
72 7239 &y | 166.9) 30.42 1.82 5.78  3.69 7.69 BynXFa B xmaymaoh«mgmuemz)&,;&r' A

7| FENAYG | 160.3] 33,01 1.41 4.820 2.48 7.8 JCHT

v | PEETHAT | 152.7) 25.82

|
oy
A & U, ik & Juhu;a AL
XX
bizi
B

2,090 4.200 216  8.4UAAROONIHEE b Bﬁé‘ﬁ%ﬁﬁﬁ?fgg?‘;( T F seon Bl
n vo|W E | 180.7 B gﬁmr ﬁﬁéﬁléﬁ ST,
< bl
B ) BBRR23 5 LA HARoRAT - B ® HR
BEiEo b o rt. R,

1

2. e R, BB Al 578"

3. ARELEEROMnE Bk e At EEA Sh L. /—/\

4 TEEPRIBIR A S R & '9&?3’\'( {hLL{BASHEL. Al ) ;I ; ,} é ’, ’.6 20 g 4 g /7 16 ;)g 0(9’;)
S, WIEHRCRIGASUBC IR S hTy BB ARIEA S R L. b—saira —L—gaue

Oa‘ok%§

3 sk 4t (md



AR o) R oRREaEs 105

(1) HERERAME S0 OIS DS 55 4% My TS B b A —
EL T BECH - TRPEHE YL > CES L L.

(2) SURBUERE»LREShIE bRt

(3) RUE RO DI ETRIBNL L VB LS5 LR A58 OEr kb, RiC - O

RIEA SRS E R R B I X S OB s i ko
TSI DR S LRD T NE R
Bhgic: Lo,

(4) BWHHOERGES. (3) Ok
U CTRDIKFHRERE O BR 2 BERE
L, THEHEEL FEARE2ROETE
LIcB & ORES AR L RE L.

H—1 (5) (13 (2) (3) (4) omi
LORDIE MR b 2 e LCBRARAE S, £ OMBA Ko CHi: L. (R—1281)

Ol E/LFE « BENE, KNG, BPRECICHERLOBE

BLEDL 5 LCRDAFRA L D & 205Kk U ORI TEL T % 2 & SRS s 2T b
B TR B IR o i8ie - b O b oorent, X DT kA, Fodbic & DY CRIE
TR OTHEB R & kb % = L im L.

(1348 B =

HHER L D B S N B IR T USSR LTE— 2 ~6 4B H R 5.

B2 BH¥H:HEAEL o MEE

B ; .

%E’;N ~2.0{~2.2] ~2.4| ~2.6]| ~2.8|~3.0| ~3.2| ~3.4] ~3.6] ~3.8| ~4.0|4.0~ | 25
~3.5 180’ S P N | 21 1~z o
~4.0 70,  — 1 3 3 2 4 2 1 1 — 10 98
~4.5 5, — —~ 4 2 s 3 3 o 3 3 4: 83
~5.0 3¢ — 1 s 2 2 — 1 2 _1 3 3 sl
~5.5 30 — 1 s 4 3 1 3 1 - s 9i 65
~6.0 22 1 2 4 1 ) 3 4 o 4 4 3
~6.5 13I 1 - d 2 4 1 - 4 a4 g —% 29
~7.0 L B T S N S ——‘ 24
7.0~ 15—y 2 1 5 1 3 2 1 — 33

& s | 31 3! 9i 54 hlgl zgi 17 18; 1 6 10l 28(—6;1-

~
w
~



106

KRB oR BTRE
23 HE:EHRQE: oHBEE

AR | T T
w ~2.0{~2.2{~2.4]{~2.6 ~2.81~3.0 ~3.2|~3.4[~3.6|~3.8| ~4.0/4.0~ | &FF
HE(m) !

~3.5 122 1 5 30! 3I 18 3 3 14 6 2 6 213

~4.0 26 3 1 20, 14-' 11 2 9 6 3 1 2 28

~4.5 32 —_ 1 12 9| 14 10, 2 2; —1 —] 1 83

~5.0 7| 1 3 12 7 5 8 2 1 2 — 3 51

~5.5 10, 2 3 6 9, IO‘ 8 [ 2 — 2 7 65

~6.0 6 1] 4 12 6 4 1 1 2) — — 1 38

~6.5 7 —_ 1 8 6 2 1 1 1 — 1 1 29

~7.0 2 —_ — 7 4! 6, 1] — 1 2; — 1 24

7.0~ 4 1 3 4 11 2 —-— 6 — 2 — — 33
& gF 216| 9 21 111 69 72; 34 30 29, 15 6 221 634

1) Z=EHE (F-2)

KIAENT 2.0 #5508 2.0 BILUF ORBAE RO 2/3 %t 2. 58~3. 450 & DpRES .

B4 HBE X XEEL oMM

Ryl
\(m) ~4.0|~4.5] ~5.0] ~5.5]| ~6.0| ~6.5]| ~7.0| ~7.5]| ~8.0| ~8.5| ~9.00.0~ | gz}
EE(m)
~3.5 74 8 30 20 40 2 20 s 3 1 4 | 23
~4.0 18 2 14} w2 12l 1 o - 3 | o
~4.5 12l 1 9l 19 1 18 6 1 | o 1 e
~5.0 6 — 9 7 1w ¥ 6 2 2 ~ o I s
~5.5 g — s 6; M o1 16 6 3 A 1 4 e
~6.0 71 6 o o 13 4 1 3 4 1 3 33
11
~6.5 Voo s s o~ 8 4 o 1 2w
~7.0 1 1 5’ 3; 1 1 4 (I - 1 — 24
7.0~ P - 3 31‘ F— 8 8! ~ = — 2 33
} ; ' l
s B 129l 12) 105 75{ 1260 11 95{ 40[ 4 1 15 10 63

4)




FEoddmignoRnaing 107

F—5  EE LRI E OSSR F—6 [EH & B O
%~20’~25‘~30|~35~ 45 59}50~€,~'5f T P - sol~colgol~ I~ 120 &3t
A (m) |1 R (m) ~ 109 120] ~,

~a5 |iad e 1 8 - -] - o as ~35 |1 e 9o 2 1 —l=3
~4.0 14 a6 22 5 9o 2 - — o8 ~4.0 9 511 24 6 2 —| o8
~4.5 q 33 24 19 o | 1| | 8  ~as 2 18 50 11 — 2 83
~5.0 Y 4 1918 4 4 1 - s ~5.0 1 4 12 2] 6 1 s1
~5.5 1 3 13 15 1f 18 2 2 es ~5.5 — 1| 4 15 24 21 65
~6.0 ~ — & 15 8 6 —| 1| 3 ~6.0 B I T T
~6.5 —~ ] ~ sl 15l 4 5 — 2 ~6.5 — o 4 1 2 2 2
~7.0 —~ | 1 1 & § 3 3 2 ~1.0 S B N
7.0~ O T I 1 V- BT P 7.0~ S N N R L
& 2t | 256| 146 101] 74| 67 a3 28 19638 & 2t | 123] 170 99‘ 69 50 12si 634

(2) B8 &E—3)

EEABNTERRON 1/3 23 2.0 FHHBH UL 2.0 FLUTChD LR Tl D 2.5 Mo 3.48Ecndo
PERGGEOK 12 B2 Tns., —RCEORBERREIREANRL D 3BIh o5 2 L ARbbhs.
ZHIBRBHICEB A BAHRICK LIBEROEEL R OIDI/NE, REVSHEBIORMAIicoL bhs o 2 hi%
Wi Th B L Bbhs.

(3) X8 GE—4)

RFBEREOREL RO T5EL ek uiilebicy . #—4 X ) RAuFeifhio20%&it 4m
HToOXRECHEDSN 5.0m, 6.0m, 7.0m OFIRL 17%, 202, 15% ricoCw-%. 10m Ll EOSEED
9% H DM NTARE LME T BE L THEELRDCHGCOR T35 0THS.

(4) 1Bo5E (&E—5)

RGBT OEE, FREROEAE L D BRHE £5 b OTEORER 20m 55 45m oz F1E T
5. ThbHedHirRD L v~ 4, BHECEDNAERNL 50m ¥ LIXLIEBE 2 A& klifiz dob ot
b5, AWETELRIRFOL 11 30m RO L AR RN ch 5.

(5) HimsE GE—6)

W S ¥ AP MRICES, TORBRUEEEL DX 5. WL ik 60m? 2Hhic LCETF
KAFEL T 5.

(6) = =3

EHEi 3.5m ¥ Cod opn@RURON 13 2 o T e oh GRUEBES LT 5.

(2] EE&FKE - RO, KHE RHBECCHERLoBERFER

E &k « A, RIBE L OMICEI T ch b—RGCEIEITET 5 L 0 L ETIUE, —Fic

(5



108 + K B & BB % -
RROREHWFE OND, SUERH, Fth - TRAE, FEELTRER m, m, BORLML
#= B m=at+bH
W ¥k m=axtbH
KetA ; B-aytbyH
ThbH. HL ay, b, a by, as, by WFEE, DT ERCESTHEF IR 634 o2 EY/NERE
IR USRI ROIUEKOTR D Th 5. '
=ik — 2y =1482.51, SH=2776.99
S(mH) =6149. 286, H2=13722.938
J Sim =3, +F(bye FD
U SnH) =S (a1 By + 5, )
EREBEA AT
| 1482.51=634a,+2776. 99,
| 6749. 286 =2776. 99a,+13722. 9385,
WRL D @ Bk by wRepius
a;=1.62
b;=0.164
#y=1.62+0. 1641
Bk~ Zae=1647.24, Z(snyeH)=7420.948
ok » FRRC UL
| 1647.24=6340,+2776.99%;
| 7420. 948 =2776. 994, +13722. 9386
BRI Y @ FIO b w3 Rvhix
4;=2.02
 by=0.132
722, 02-+0. 132H
Tl c—  SB=35713.44, 3(B.H?)=16680.339
Ferk e FRRIC T U
[ 8573.54=634a;+2776. 99,
| 76680. 399 =2776. 992, =13722. 9385,
TRED a3 B by wRebiuL
a;=2.75
B5=0.659
(6)



RCIED &SR, Wi OBRARER Y HROmME HkT iobb— AR X b Reo TRl RRE T
fehvols, ShiRisUD n, m B RhERETS H OFRRE LTHELLEAYEHTLHS Z 223 bh

AFROTLHIINISRE OB

B=2.75+40.659H

5.
&0
=162 QICIH
~ ° o ©90° o
& WF
B 40
=
A -
L
20k
o}
! 1 L1 i ' 1 1 ol
2 3 4 5 3 7 & 9
2 &
B2 BE&EEAE: OBk
°
10~ B=275+0659H o 00 o
ar o @o 00 e o o
e 8 oo oo
~ o9 ®o
= 7+ 0 G
o « o
g 6_ 00 @ o 05 05 O,
#
tx000 oo
5 o0
4t ¢ 000
3— [ °oomo-‘ren: oweao © Do
° £ 0 o0 ¢ o
I o e 6o 0w
1p °

A & (m)

H—4 e REE: Ok

— REDER A

(m)

BwR

(7))

&or
&0

10}

a0

2

10

Thy= 202+ 0,132 1

109

r

&0

50

40

30

28

2 B o™
M3 HEELERAE: OREER

L =275+430H + 0.296H*

T ————r B @

H—5 RSB DR




110 = K B & B % &
LOoTHER, WERrThThL, F rihuiks
F=2.75H+ 24818t 014814* oty °‘ A IG.
B c— L=B+(n4m)H
Rk, Bicskenis ny, n BUCBoOBEA{CA
EEU?S

280

2201

. 201 L=2.715+0.659H
& wop- +(L 62-+0. 164H+2. 02+0. 132ENH
E t60f- =2, T5-+4. 30F+0. 206H*
& WS i— F=BH+ g (intm)H?
o RPN FR T
1o0f- F=(2.75-+0. 659EN H
8o +%(1. 62-+0. 164H + 2. 0240. 132H) H?
sl

=9, TSH+2. 1872+0. 148K
A GEFEHRERYRFECRHUTE—2~6 OFEY ¢
D Iig D—F LI b Otk B,

401

A & (m) Ll ERSs@BAIC o CCh B3, SR HIERIRY
BN RDOED TH 5.
H—6 L Mt & O%R (1) = E)

S5 634 Sk, BERUME 117 3%, BURMGEE 96 3T, cREfHiEE 179 31, SEEUMEE 725, YR 83
B, ANHEE 87 S ou - CERTh OB AR Y PR CRoi & M AR L D RoR T h i B—7
~UDEY CHBH. W—7 HHE L FERARL OBEYRT. ChbERSnEtmgifisica 505, B
I8 PR ECh D, RIS THS. B, SHIEEAKE B 0 T AL AT BT
Micdh h, FERORGHT 2.0 HHH 0 2.0 SBITOboR k080 Ry HH T w32 hs e B
b, HErHE: OBR (B—8) IEREAR L AR BREZ R L Cn52%, Zork k- ThEbe&ak
ERChHS. B THEL: oMK M—owsid.  ohb EEE, b, AU, WS —incHs

ir
(@ B-1D) §>/

A
]

(e 5 31D ’_/sc/ <

N
1
Wiz mae (o)
w

N
T

— REBE ()
| +

PR S R B S S A A L A
A & (m) & & (m)
BT G £ SO OB H—8 W AR Ol

(8)



B &

A oEERNRFORREEES 1

10" 60, ) /
L k=]
o f ¢ %ky V/
£ 4] £ sl ® /'
£ 4} &
= - ’
w5 _"'; al-

5l

T 2l (

3l .

/7 (/5
’r P
1k /, /
P R R 3
I 8 & (m) A &/ m
B9 e R ol 10 = $HM e ORI
e ; 75, thif, BHLREThHS. FRIATEORTHFIRE
R

0 PRV, ChEEER—RE - ong e 2D
20 Bffaih . SROIFH. B, Bkl EE e ok
i D -Gl & 3k « BRGAE, TOHE ORSERATHE b
18-

ol hicd o€, ShbOERIN—10, INCRTED ThH5.

(2) £ ® 35

RNV T EHIEE Y D G S h e B oL HEEHMRE
HELCHBERL DI RIL Tk (Bit, HitEe~
24, v — & (v~ o, BPEACE, B, (129, BH GER,
W, »-ARYPE), B (B, A, BEIEE) o4

AE UL, oo HENOSGIRE3252, w—~ 420538, B

’ i“m ;g om FI5058, MEBIOCRT—RC w — A¥EH3, 44795, DWCH

H—11 &5 L Wit oER BUR, WRIRAE 426%, 8% CHiLRuLTh 4% TRD
feve BEERL, v AR, BEREO BERoMEEE | [ C+ o )
R EBERTIULE—12~1607 b Ch 5. K126 %4-
FiLEHAE L OBILRT. CROERBEEIYRLY 53— 22 yﬁna,f‘”aﬁ
5L, BH, BESE0 e -4 OECEDL i DT %z- j%&?i f:";?m“
5. R—131304E L EAE: ofFELRnT. ShbHbolE e =T,
124, LT R U C— R R AR AR L by
b YR ARICE 5. LT E OB 3R e !
-+, HROERIIe ~ &, BH, BB, Ktoflicg oL B—12 FiE s otk

(9)



112 + KRB % 8 4%

0T %, FLTINRGOBILKEE 4m 2D 6m ORHEEL V-5 B Bbhs. B—14, 15 ixiEE

g ey & OBfRERT.
& SO O BT 2 S esamy,
z L 193 E‘Ry
5 < B & -
~ Cxm5) 7 Pt
& € 4l L ;
~ 4 e 3 - a-4
2 = % sk -
= _ . -
8 Jf UL e g 4 7
™ — "
R == g5t A
1k ’r
pa
(] ') 1 L 1 ] 1 J
7 3 4 5 & 7 8 TR N T T | L)

H & (m)

B—13 ¥ » Mpkane oG

7"’" 262+

]
(€G-8 1)) voed "
~ 601 270
£ E
& ~ 0
s E 80
= s /8
a0 49
120
a0 100}
a0}~
20} 60}
0}
1 1 1 t ] 1 ] 1 H
7 1 72 3 4 5 ¢ 7 3
— a2 & (m
H—15 &8 & R 2 omg B—16 &8 & BrER e ok

IV SoKEEERER & L E R 0 & D BIE

DUCHEIFEENE R SR L CHRaE, RS, SR, ST BRI O fe Bk I RERs b i Bk
TeBhied, & ZRBOGREERE L FREOHEE & OB

ok | FRAMGERY
/—g\i 1 N LRDIz.
=1
3 TRV B R TWBBUK BUF BRI, B

Z e\
K ROKR SRR N )
p I . H0FE L YEAMEFCREB O LRARYE 3306
B{—17 Y, BEKERE IR —1MCR 3 S SO EER L b

(10)



AR OEENISR ORRAETERE

Kot

13 #EABEEE+HEOBEK

B—7 H & Bk X ORI X 5 SHK

113

FE— 7 0l B & Yok % 0 ~308%

DERER - " '
W 0~30 | 30~60 | 60~00 | o0~ | g T SOFE~GONE, GO~90mR, S0RERILI
L FEEHTIERGE LR, CORL VIS
b3 - = 9 14 0 23

e BN SRPFDI0Z55L K H R TR
w o~ A 113 133 36 12 294
THORCAE STV 5. BkERERR
)2 iy 43 83 14 140
30BSHILLT 0 % 0 & 30REI~60RI £ T o
el 115 41 4 160 .
® D B 24525 SBO0RIL LD Y
% Fi 280 2
G L BT e golongess.
(2] BkBHEHMEIESLOBE
B—1813, 3REHOTT & PokikEesi 2 OBIF 1
R, RCROhBM & SHERS 3.0m nn T {' s
1% 1 g :
5.4m FTCOIOMBDLEL I OBEL LT o g_,’é?; [l 0~ 30 B
. = 301~60 %5 18
5. HE 3m FCE30BRobo R 30 T L0 !
5 j.
[al~60R:R & D S olcDTH HA3m Bl E 2 Tk ; 3t E o
. H i
T DI ORI~ CORIIO b 5B TeoT gl i i1
f N 1 b
V. RSN R R
ol pd A 1L R
(3) # 8 # % i P
2o RS
PR STy e BI04 b R4S IYTYRIEIYIESS
) 221 RRBBILsyes
¥ eOBRIC X ARKEERRLSEE T TR ® % oem
iR B-18 i & BokkEsH £ OB
OB OB oE 145
B BB = 1575
® W %M 155 FF
W OB O 1555
V & [

Bl ERAS R BT

1) FHEIEL DiES, ok - DEYROE, WIS, WP BO BRSOSBEROMGEORSTAB I
HICEe. ThbbHEEAERRE 2.0 HEFcoREOd oS, AL 2.5 F71 56 3.4 fogm
DDA, KEEIL 4m G, Sm, 6m, Tm D3 OHF20 9525 15 BOMIICTHRA EEHCEEL T
Fo. WU EOKEN 20m 26 45m OEICFFEL, BB 60m? 2 riic LT RITREL Cute,

¢1)



114 + KRB FE S

2) [HRLFEE  IRAE, TR, NPT OMIE—ARSE BV RERROMER b TH
Fe e D—F LA O RV T E 2 3¢ . B oh baEy), HERneow Tk, ThbHE:,
AR B & & HiEDD e,

3) BkREE L LHEOER : OBRLRoks, Thb X bBbME s ZORMe — &, BE,
BHECRAL D LRTE D, —REBkBHONS LERBICELTHBESENS L, BokefoRy B
FCHOTIEW —~ 2358, WIS BIThHS

Bl bivie SR BB LIS o R R BT 5SS L 5 b o L Bbhus.

BEECRAHERS, TIUNOTEEENEHT (KR, %% - SEeE, FERommBak biE) R
TLE—8OED THB.

#£-8 ¥ o1 B O B W o

i HIREOR | HEAE | R W B B BB m
(m) &h €] (m) (m) (m2)

B W oMo 4.6 2.3 2.6 6.5 29,04 81. 74
b 4.2 2.5 2.6 4.8 26.22 65.14
- ) 4.9 2.3 2.6 5.6 28.91 . 60.05
E OB 3.0 1.9 2.2 4.4 16.70 36.65
Hopg y 4.9 2.6 2.7 " 6.3 32.27 94.50
FIE B 3.8 2.4 2.7 5.9 25.28 1 59.24
% + 3.5 2.3 2.4 5.1 2155 46.64

v o~ A 4.6 2.5 2.8 5.9 30.28 83.21"

B " 5.0 2.3 2.6 5.7 30.20 89.75

B Bt 3.6 2.0 2.4 5.3 21.14 47.59 .

(123



BRI 0 KR B3 5 BAERSE (1)
— H R MO B AL o T —

BEHE A #® &8
BRHEET & B E

(Fifn 28 42 9 1)

| E
T B B e, (1)
I TR P v reserresrmensnccseaentansaessstessssennras. e s (2)
T BRI OE OB v ee ettt et es e beee e oo (3)
VOO (19)
I & B

FHIRTA SR 26. 4km’, PsEEeg 22 akm?, P2 4%5m DEBEITH b, FNROHEIIREA LTk
B UCHA Lk L OBoRmc R S h <o 5. EERFEEFOWMMT 31L,500KW ©5%. o
HFEEEK 6.2x 10m¥YeE, Ok 1. 8x 1°m*4E T 0, ZhHoR 94 %6BRE BA &
nS. EEAEROMBIBERIICE D, MaISELA FRBIC A &, C LRI A AR B BRI
HEAZR, FoMEFL R THI SR I hic 0T 521, HRBOBELGEIF LCE o Th s, MRMES
HAEORRI DL SCRBFEEIS AR X hin, RS L B AN BE A T AL T T HRCH 5.
TeBENHARTOHIRA, &Uﬂ;)lloﬁm’:ﬂ@:ou\rtiﬁgoﬁ%ﬁ%%.

SERBRRRT G R e P SRS EIR ORISR & B LTHRY, FMEE ok odssk
¥ OREEE CRALLASERT5 i i L, RkBcE kAT 5 a0 ks RFULEAI B3 5%
BEES HTHIL S BRRB ok & b AR L L.

FRERHBE TR L H0BEEHECL S FBR2TE8  12B~150 k> T2 L CEREX I,
—HIBRETL 5 BARIEIZH 100 ~13 BEROCPBARSEION 6 Hio b8 L1-. = ORI L EENE, F
FRREONER A CHRIRH IS ~REVEN, LH=EEofiEcds s REHM®ELILLBEbHhb0

CRETBE L ETB. It RO = M R R S S L T HETHBH, HEE
AFIREY T Tk, FRENEO BRI £ Ly ooy -,
e EINDKEI DT BETHich~s.
1) ZEREBEBOHC—~FcRiiTs

i
|
|
|
'



116 4 R B OB B ® &

I#=BSR B F =&

B—1 Bl O A 2R LS —BINERICIL, BNEDKEOHRB~OAD L WU N O % HF AL 85
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fewike pH IS HOCEHE Ttz v 2 U — FEOMIAK: L EEc BRI, BHOTHECD
FED LBy RIS,

- (P"fauuoasourﬁmn)

2 A 5 7 1 3 5 12 3l 5 s
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ENKPBEAL TS, HRFPRIRETE E-1 WRTERCERRITLS e, Bk Rk
1 B ECHEITRA D LRI 0T, ENKOPAGE IS LOKBICKEI R L3#2 bh, ARk

QST NKE 20°C Chod. zi‘.ﬂ/‘qﬁ 20°C V_)}‘:ﬂ.t?’] 5mChbH O'CIJH/}(D\*(’R"(E"L\PH WAL TL-BE

3)



iis 4 K B om o oR &

srt
i H 5 1A

AE LS W BA R I IR SR 0
Eln%ulummmns $678 3UURBINS SE73SUNLINIE 678 9HINBRE $578 $UNRINTG 5678 SRURDUB 5678 S18HQNUNIE
Ceguy N
o myfi) i
P us e | asup [ ) B uR NN N 5 u e
— k-1 A-2 L Aoy —L A=k L - ! A-§ =t A7 ——

K—3 AWimo pH, /kiBds XOEEE, 7Aa VK, HRER
Eicis . BUKROEEA i B &4 20m OBt KBRS b, = oBAETIKIGERS & & kO
BN oBIEH . —H L 5.
=1 W OR B Rk Gk B

= o |® E| G Mg R.O; S0, S0, a B T
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Fe Al
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12 — 4.6, 4.9
14 — 4.7 4.8
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12 8.36 4.5, 4.62 7z
12 8.25 4.5 4,52
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BOEF, BEKEROBMAEINEAR L B cix
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T2 ez ohs. K9 ONRSFBRHY LROREELH ORI, BIHcomEk L AT
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K pf
a0
1 }
780 T 380 39 i) £ ET )
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3

RS ELTET 49 ) e LTk RIEER T L 2R, —BRHES e IR i
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SEE <, 10~20m FHEA ERIECh Y, PPEEOLL: MECETS. 30m LT it M~15mg/L
Th Y RE~ELTB.

HIRM ORIV ‘ﬂimlﬁﬁlél;!km 155E7 A 9 HICBEEETT < 300m Fomke o\ CiE LTk b, *+
DRRELIER 28 5210  OFI—EFFOKE L Hic %1 KR, TOEL b PIBACH BRI HRMOKE
BENGEAZ T L BEL -5, FNHAROHRBREEE RS L D, 0NN
B FEO RN C1 1389 2.5 &1, SO, 34 1.6 {5, R0, 13595 5, Mg 33y 14%, Ca 3
# 2.3 20T B, MBS FRAMTENELARTO HIRF K ERNGROES AN GBETH D,
BIRMO Ca/Mg h3gp L7 EREMD CafMe 2¥E/AEGE RBRL, ULhdFko Co/Me &b
MEERER D LiseElo Ca BEOE-Z LMY, SO, RTINS AR L Ak
AEL, SRNOBRBEEL T OREO—> 22 bhb. ThbRASOEEATFIRIC OV T ERER
OHBIBEIR A B 38808, ENB USR0S % f 3 B ATE ORI BIR L TL-BJed LEZ LR,
SROFRATRENEL T5.

FENEARIDO CO; 13 4.3Img/L Th b ohd BHRETE Biurl 7.0 10%g/L » MO 75 VEELT
5. 80T 1L oFNkrhogo R CREIERE,ASFS N pH 4.0 KBS, EEE 45x10-%g/L (pH
3.40) omNke#y 0.21L T 5 & 2icie D, FNEAROERBOTEY 45V s 7.2x107%q/L & &
Z, &8Fx 10%ton : L, ENOMERM~0OWHA RS 6.5x10° ton/ig r L, Wi pH% 3.40 X Biceiy
HiR# = OBEEY 3.2 HEHlcks & ricics. RURRCHEAT 552N OBEEES A3 L, BT
OR{E NI & FOENOHEEERTETS pH 3.40 L hiHSAF <, FAENERBH TR RS Lk
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RLTCS, Tods CORMT AT I %Eﬁl@l%mﬂgﬁ 15426 HX v IEf 17429 A 3 CATHED 70 %1
DCREBSHISHIRE - Bt L, ¥ 3EHEE R T BHEOR 30% B> b DZTHS. B
F21E 6 Euﬁétiﬂgiﬁu24$mu’]8 rARBEShIANL, BM2TES A ClllBE AT
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RUITHRIZZE DI
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7%, SN RO BRI e A2 el 7 " 66| 26l a3 , 215|205 201 36
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EVHIRBKRHETIRD 10 510 - & EALOBRIEAEL & LT ZOBEAER EM L T pH 0B {bicov T
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L L o B ENM L oSN oA | o 1 5 3 4 l s -
FRELVIRBAE DR pH ACHIRE X b “"“pH
WIS & LB Eh e L, iR
BEREC WL TL ERAELRAE <, SEoBERIC OV BRI Ty, o enERobke e
Hir ol h g cissko HIRBoBHEAL OB T 5.
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KeEbEhS.
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v : 14
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FRC o BRRCEHEIS.
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241 22.15 ) 20.86 | 1.80x10°6.6x 10% 94.2 6.23 5.16 | 0.44%x10%1.63x 108 82.8

!
25 21.19] 19.60 | 1.69x1056.2x 10% 92.5 6.72 6.29 | 0.54x10%1.99x 104 93.6
26 | 21.19 20.17 | 1.74%10%6.4x 108 95.1 6.15 5.52 | 0.48%x1051.75% 105§ 89.8 .

|
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fcB. Fic B= L‘;f& T D a=0.45x% eq/m®, b=0.28eq/m’, v;=1.74x 10°%mY/ H, 9,=0.49x 16°m/ &
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e =
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Ve Fieht pH R RY. METhESEEHMRE S oH DEEVENDRSBUFEO HRMICEA L TR
BK & BSBacitilg Licy 8
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BRZCBEHMOENAR, 1§
BEOHRMCHA IhIEHE
REASTLIS L H 2 bh
%.

HIRERERC S CEHD
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BrEhEh 7.9°C, 15.6°C,
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1

FNRENEAGTOEIRBO%
KEEFTCETFTS &34, #
iz B0} 5 EIHE— O TR
6H, 7H, 8A, 9 A%
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ol BB AR D &R (e 24~26 48)
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R 200m B BA TV 2O TEFC BT DRSS FHE L ShB 02 bF, BERKE LTHRT
DEEFEMN LB, L LEUKODORE DT p1~i oo TOEE R bRl By .
ENEEIREICEA URIREI oSN oBEE2 R L XIROBIERDLE Y, Scisiiio e
PH ol ENkOBRHEAER S, FINTHOKIHED HWE—FSER O TREL, 28542 H
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BARNIOEEIS Ly 2 FHISEARAND MO 7 % U EEL 0.69eq/m® ThDHZ XL, 74V EMR
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7kt & ERAP RS U CER T, HIMOKE pH i1 4.0 WETERECSH D, HiHo pH #
MO EHIBR OB IIRT B LT o

T OB~ RN KIS CE)IKOBEERIBIE Y 2.06x10%eq/L 1275 7edic B+ B HK B AR AT
MHT U Q2tonyH & Te b, FRGR X% HEREEIET B & L BT B, o TR
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70 F 1R MO BRI ST BHTBBOROY RS Z LHTCH v, & 2 TH FRZERIZALL
HO— 88 S > CRE 5. La LA RERORS Sls<, BARVEILA 1 HMINI RS
THREONDEEI R LT ) BN FIE Tl -0 THMER L 5 BREEARDE AU AP h
e Higu.

HIRBIO 200m DR 3 TR E>CKE, pH, HES R, PP @EZo MO 714y BER T LAk is
X~13 =Rt Mrovm BT H D EC AR OB SEOET & UCEE L b BHIch, BEScs)
L EHDEFESWRFTHE L, sKBoRic LI BKBROEKRIC I FERRA AR T B, 7k
BIRRIAPRS 40m (3L TS, § CICRAAREIR KA BT VPR & Ht U BRI s Hsis
< BRIESUTHIRBRBIENCH oM LRI NTLB A, BEGD< D 12 A Cigaiificin, Jg
ERLTCLS.

Bi—14 @ ABTGC 31355 ol 505 b IEveindin BRI S0 B Bk Dithic o T i

Be52 2% 0%, WEROMRE~0

ENEHAKRE 515 pH 13 4.5 Ch b, % 2: [
EMOTL 5.8 TH Y, SADIB S DB

FENKix pH G BICES B31 HR T TeLs or
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PIRI00m EEOWRICE T Lighe by o Of
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BB, BHRBICHH 5 BRERE T G~ wr S
8 ADIBA LI LS Bis b, BT L b -
WY E TS L EL bhb. 4 .

1
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HIRED PP 2 HEGk 8 i3 A Boe jRI 14 A B B o % pH g
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FeRzosis 14x 107 eq/L BEC—EU T, 2R3k BOBEER & D B{L LI g5
KB CRBETL, To8 B —Ee¥, COBE]L 12~13x10-5eq/L BERETLON%, MO 7
a7V EED PPEEE L MBROBRAISRL, LOBEIFP LT 5. BilieEs LR ENNIEREE, 72
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1) Corps of Engineers, U.S. Army : Flood-Control Conduits for Detroit Dam, North Santiam
River, Oregon, Waterways Experiment Station, Vicksburg, Mississippi, Technical Memo-
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1 263. 44i 35.4085  15. 94§ 34. 94]E 3L0g 23 5¢ 40. 15;' 75.56
2 279.17 39. 7632, 20. 24; 27. 14I 20.44;  20. 44 35.85' 75.61
3 283. 47{ 40. 9916] 17. 54]' 26.44 20,44 20. 74‘| 35. 08! 76.08
4 200. 4sf 43. 0412f 23, 04I 24.54  21.14 19, 54 35. 85|‘ 78.89
5 ” 7§ 14.14] 2224 21.14 1914 33.58: 76.62
6 ” ” 15.18 22, 8 1878 17 78,‘ 32.45 75.49
7 ” ” 10. 28: 20. 38’: 16. ng 14. 18; 29.02 72.06
8 290.89 43. 1719,‘ 14. 18! 15. 88f 12. 98; 12.88 ' 27.67 70. 84
9 292. 41| 43.6243 13.18 15.88 14.98 14.18 27.17 70.79
10 304. 40! 47.2752 8. 38l 14.18  15.52 12, 88! 22.42 69.70
1 302. 85’ 52.52 13. 98, 11.48»[ 11.38  10. 48 17.92 70.44
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3 337.42; 58. 09 23.24 40.14 33.34 31 84 46.68 104.77
4 344. 20l 60. 45J 33.74/ 37 44' 33. 84' 32.54 48. 18’ 108.63
5 ” 23.04 36 94! 35. 24| 33. 24! 45. 95[ 106.40
6 ” 24.18 35 28|l 32. 54! 30. 68‘ 44.22 104.67
7 ” 19.38 32, 18: 27.08 26, 88! 40.39, 100. 84
8 60.63 21.78 25.58 23. 78l 23. 78I 37.42 98.05
9 61.27] 23.88 24 78,! 26. oarl 25. 68! 37.59 98. 86
0 66.39 23.37 22. oa? 25. 78! 21,98 32. 98! 99,37
1 73.76.  23.68 17. 33! 19. 38! 17. 38' 25.55 99.31
12 ] 87.231 15.48 6. 68: 5. 88l| 8. 48‘ 10. 72 97.95
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(c) H=126.14cm Q =30,700 cm®/sec T =25.3°C Re =429, 900
[ E 7 K OB em | @pk@Ego | BhEoEs
BT T | Yod cm/sec | ¥dukE cm n
| £ ] F ] x| % |#Bs om cm
1 35472 6a. 2oi 4. 54‘ 7od a5 05 68.40 132.60
2 375. 89; 7. 09’ 36. 15| . 56. 95§ 45.74! 46. 95; 61.90 133.99
3 383.38 74.99  35.55 53.25 45 34; 47.65 . 59.36 134.35
| | nos mod snod ased
4 301.08 78.03)  41.25' 49.64' 48.04 44, 65i 59.68 137.71
5 ” ” 40. 35; 49, 84§ 48. 54{ 45. ssi 59.70 137.73
6 ” ” 33. 9si 47. 18; 43.98  42.48 55.69 133.72
7 ” ” 33.18  42.98 39, 23: 37.78 52. 09l 130.12
8 301.68 78.27] 29. 08; 35. 78; 35. 33{ 33. 68; 47.18 125.45
9 393.73 79.09, 36. ssl 33. 48' 36. 48i 35.78 48.14 127.23
10 409. 87 85.71] 33. 28| 30.18 3548 30. 48: 42.27 127.98
1 432, ogl . 95.29] 37 18i 22. 63; 25. zsi 22.98 . 33.12 128.35
12 469. 79| 112 63I 20. 1si A 681 8. 28‘ 10. 68i 13. 29, 125.92
(d) H=143.52cm Q=32,600 cm3/sec ' T=25.2°C Re=457,720
- E 5 Kk B cm Bik&ERo | BhE0o5s
B T | P58 cm/sec | ¥SHkER cm . :
E l F I %= l #H | ®s  cm cm
3
1 376. 63} 72, 391I 5104 80. 64{ 57. 44| 61. 48; -76. 68[ 149. 07
|
2 399.16, 81.29, 39.64’ 63.24I 52.34l - 54.14 - 66. 26! 147.55
3 407.10 84.56  40. 14‘ 60.04  53. 44! 54.04 65.71 150.25
' H 1
4 415.29 87.99 - 48. 54i s6.60 5574 5L | 66.93 154.92
5 ” ” ' 47. 14I 56.14  56. 04: 52, 54{ 66.76 154.75
6 ” ” ‘ 36. 38I 53. 38, 51. 18l 49. za! 61.35 149. 34
7 ” ” ' 39. 48| 49.28  45.28 43 98i 58.29 146. 28
8 415.92; . 88. 26|' 43. 48' 30.98  39. 58; 39. 23i 54.27 142.53
9 418.09 80.18 - 43.88 38.18 42.78 42.08 - 54.22 143.40
l | | I
10 433.96 9. 03[ 39. 28‘ 34. osl 40. 88| 35. 98i 47.47 143.55
11 458.76 10738 37. 78' 26. Osi - 29. 18‘ 27. 33]» 36.19 143.56
12 498.87 126. 97i 22. 98i 8. 781' 10. 281 12. 48i 15. 22, 142.19

©(39)
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(8) H=40.75%cm  Q=19,000cm*f/sec  T=20.0°C Re=238,175
W | dotemysee | fhiom | P K B om | Erkamino | B
e L E LT L E A JES em| em
1 219.54 2.5 6 045 16.24 11 541 12.34 25. 33! 49.92
2 232, 64 27. 61§ 4 54j 17.54 10 34; 10. 54 24. 53! 52.14
3 237.27 28. 72i§ 5.64 16.240 10. 54 12.74 25.08 53.80
4 242.04 .89 4. o 1494 99/ om 23.68 53.57
5 wo | " a7d 1054 10 745 10.14, 23.83 53.72
6 v v ‘ 2. za! 13.68 9.08 s 68! 22.22 52.11
7 7 ” L6s 168 7. oal 6.68 20.57 50.44
8 242. 41} 29. 93‘ 508 878 5 18I 5. 18, 19.27 49.25
9 243. 67 30. 29| 28 s 58 6. ssl! 6. ss,’ 18.97 49.26
10 253.67 32. 83l 3. 78| 8. 48| 7.58 6. 13I 16.67 49.50
1 267. 37 36. 47'l 7. oo" 7. 38: 5. 38} 5. 58'l 12.42 48.89
12 288, 93l 2. 01l 5. 68‘ 2. 68l 2.88; 3 48i 5.27 47.28
(b) H=59.16cm  Q=22,000cm’/sec T=20.8°C  Re=281,050
E 51 K&k H ERAERD | BhEoEx
B B ) Hdiem/sec | WOEARem |- T T
: £ | F ]l E | &5 B om cm
1 254.20, 2.97 1424 3274 2000 21 24; 35.83 68.80
2 269. 37 37.02) 21.04 25.64 1a. 24% 18.04! 34.5% 71.55
3 274.73 38.51 .14 20.58 18.04 18, 9 34. 95,! 73.46
4 280.25 0.07 20.50 22.34 1904 17.54 33.65' 73.72
5 ¥ v 12244 21.74 19.00 17.84 31.65 71.50
6 » » 8.98 20.78 16. 88’ 16. 08 29. 47 69. 54
7 » » 8. 13’ 18.28 13. 68l 13. 18 26. 87 66.94
8 280. 68 40.19) 10. oal 14.38 10 83| - 10. 98' 25.27 65.46
9 282,15, 40.62] 11.3 | 13.98 12. 88' 12.68 25.22 65.84
10 293.72 44.02) 10. 23 12.68 13.28) 1L osl 21.74] 65.75
1 309.59 48.90 1L sa‘ 10. 28! 9.68  8.78 16.24 65.14
12 336. 66/ 57. 83]' 8. 73,1 2. 68'l 4 881[ 4 sai 6. 90 64.72

(10)
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() H=70.14cm  Q=23,750cm’sec T=20.6°C  Re=301,990
v 1| seemsee | wpiosem E ok W | ankaemmo | Bimons
+ l Ny I 7= l A B cm cm
1 274. 42E 38.42 19.64 39. 043 25.54]  26. 74? 41.53 79.95
2 290. 80| 43.15 23 14! 31 04! 23.04 23.04 38. 861 82.01
3 296. 55 4. 88! 95. 34' 29.241 23.14 23.74 39.1 | 84.04
4 302.55 46. 0 2. 34I 27. 04‘ 23.81 22,14 37.63 84.33
5 ” v 17. 34} 26. 24‘I 22.74) 22.34 35.96 82.66
6 ” # | 13.18 24.68; 20.680  20. 38? 33.52 80.22
7 ” ” 12. 68! 22.48 18. 182 17. 48| 31.50 78.20
8 303. 02 46. 85| 15. 38! 17. 88! 14.98 14 88i 29.47 76.32
9 304. 59, 47.33 15.78 16.98 17.08 16.78 26.65 73.93
10 317.08 51 29! 14. 38! 15. 48s 16. 98[ 14. 18! 25.17 76.46
1 334.22 56.99 1. 3sl 12. 28' 11. 98{ 11. 18t 18.80 75.79
12 363.44 67. 39{ 10. 58} 2 68} 5. 28; 5. 88: 7. 70} 75.09
(d) H=80.47cm Q=25,130cm?/sec T=21°C  Re=322,600
. ] | B a ok m | mkamseo | Bonoms
B | Bidicm/sec | HidukEcm i ; N
l * F II £ | A |& om | cm
1 290.31 43. 00! 24.44)  44.94] 29, 94! 30. 94 46. 36% 89.36
2 307.64 48. 29: 21.14 35.74 27. 04l 26. 84! 41 48i 89.77
3 313.76, 50.23 23.04 33 44‘ 27. 04! 27.94 41.66! 91.89
4 320. 06‘ 52.21 21.74 30.8a 28.34 26.34 40. 521 92.79
5 ” ” 21.04 30.24] 28. 24l 26. 74 40. :«36I 92.63
6 w ” 16.77] 20.18 25 58! 24.48 37. 79l 90.06
7 ” ” 15.98 25.98 21 68! 20.83 34. 90I 87.17
8 320.55 52.42 1S. ssl 20.38 18.18 18.28 31.87 84.29
9 322.23 52,97 18.78 19.78 20. 48! 20. 08‘ 32.27 85.24
10 335. 44/ 57.41 16.88 17 78! 19.980 16.88 27.79 85.20
1 353.57, 63.78 18. 28. 13.38 14 58} 13.28 20.97 84.75
12 382. 14I 74.51  10. 38} 2. 98l 6. 38| 6. 38% 8.02 82.53

(41)
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(e) H=100.22cm Q=27,630cm’fsec T=21.4°C Re=358, 060

BB | Hstom/sec | Hokifem E 1 % Bl cm Bk ERRD %’}7]%&0)?%}3
E Ry 7z H &ox cm cm
1 319.19 51.98 32.94 56.34 37 74| 40,24 55. 56| 107.54
2 338.25 58.37] 28. 24l 4.44 3454 35 24’ 9. 46! 107.83
3 344.98 60.72 3. 64! asr 34 641 36. 24! 49. 88§ 110.60
4 351.91 63. 18l 29.84 as.64  36. 54! 33.84 48. 50; 111.68
5 ” ” 28. 64: 38.84  36. 34! 34. 54! 48. 38/ 111.56
6 p v | 23.98 3648 32.98 3188 45.12 108. 30
7 P » 2518 32 98! 28. 73! 27. 38’ 41. 99! 105.17
8 352.45 63.38  26. 031 26. 28l 24. 38% 24. 68! 39.04 102.42
9 354.29 64.04 26 182 25.18  26.88 26. 68i 38. 70; 102.74
10 368.82 69.40) 23.68 22.280 25.68 22.48 33.40 102.80
11 388.75 7. 10I 23. 30l 16,48 17.88 17. 08l 24.77 101.87
12 422.74 01.18 14. 18! 2. 681t 5. 93{ 7. 18! 9. 19| 100.37

(f) H=123.33cm Q=30,900cm?fsec  T=20.4°C Re =390, 820

E # & HB cm EikaEdRo | BhE0oEs
B T | #Wigicm/sec | FHdEAFHcm I L - :
£ T %= H [EES cm cm
1 357.03 65.04  42. 441 69.04 47. 74[ 50. 94 66. 22i 131.37
2 378. 35 73.03) 37. 24| 54.54 43. 94-? 44. 84 58. 93i 131.96
3 385. 87, 75.97 40.54 514 43. 94! 46.14 59.31 135.29
4 393.63; 79.05  39. 04‘ 47. 44| 46. 04' 42. 84I 57.63 136.68
‘5 Y » | 31 94! 46.54 5. 94‘ 3.4 57.18 136.23
6 ” 7 32. 08i 438. 63l 42 08| 40. 38‘ 54.59 133.64
7 ” ” 33. 08| 40. 88‘ 36. 08[ 35. 68“l 50. 42 129. 47
8 394. 23 79.29 34. 38,? 32. 88| 31. 78‘ 31 88; 46. 42 125.71
9 396. 29' 80.120 34. 28! 31 18l 34. 58‘ 33. 88‘ 45. 97 126.09
10 412.54 86.83 30. 4 27. 28| 32. 08' 28. 28! 39.55 125.38
11 434.83 96.47)  29. 68; 19. 78|! 22. 38| 20. 78! 29. 25, 125.72
12 472, 85: 114. 08| 17. 18I 2. SOI 7. OBI 8. 98; 10. 42 124.50

a
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(g) H=132.67cm Q=32, 000cm®/sec T=19.7°C Re =398, 145

- E #Hh Xk ®H | BhkAEHRD | BHBOES
B T | Hidem/sec | HMukEcm ‘ —
T | & | & @z em cm
R _ — e
1 369. 74! 60.75 4524 73.54 s0. 74: 54.04 69. 63: 139.43
2 391. 81 78.32 39, 74| 58. 24’ 46.64  47. 54} 61. 83: 140.15
3 399.61 81.47] 43. 74! 54. 24‘ 46. 84’ 49.04 62.26' 143.73
4 407.64 84.75 4l.8d 5L 14: 48. 34‘ 45. 44'* 60.61 145.39
-

5 ” ” 40. 64! 49.04 48, 54! 46. “ 59.96, 144.74
6 ” ” 34. osi 47. 38;- 44.68  42.88 56. 04{ 140.82
7 ” P 32. 98|‘ 2.88 39, 03: 3. 68' 5L 95; 136.73
8 408. 26 85.04 37. 18i 34. 18; 33.331' 34.58! 48.50 133.54
9 410. 40, 85. 93‘I 36. ﬁsi 32. 48| 36. 43| 35. 88i 47.87 133.80

10 427.23 93. 12 3 78| 2828 34.38 -29.40

I ;

11 450. 31 103.46'  30. 58' 19.98  23. 18; 21.88 29.99, 133.45
12 489. 69l 122. 34l 18. 38j 0. 88{ 6. ss] 8. ssi 10. 29i 132.45

(h) H=142.20cm Q=33,000cm’/sec T=19.8°C  Re=411,390

- E 51 &k B BAERSRD | SO
Pidgicm/sec | FEHKHHem 7 . .
s ! ' £ l ¥ ! = | B EHs cm cm
— S W o
1 381.30, 74. 18‘ 49. 04{ 78. 54{ 54. 44; 58,14 73. 83l 143.00
2 404.06 83.30 43. 04i 62.44  50.14 51.14 65.48! 148.78
3 412. 10! 86.64  47. 33’ 58. 24’ 50. 34' 52.64 65. 95: 152.60
4 420.38 90.16, 45. 141 53. 44; 52.54 48.74 63. 76l 153.92
5 » ” 43.84] s52.54 2.7 | a7.74 63.50 153.66
6 ” ” 37. osl 51. 08| 48. 03‘ 46. 38' 59.45 149.61
7 ” ” 36. 08: 45: 88[ a2. 131 40. 58"‘ 54.97 145.13
8 421.02 90.44  40. 18' 36.48  35. 93‘ 36. 28] 50.92 141.36
! .
9 423. 22‘ 91.39 40. 18J 34.78  39. 38| 38.88 50.79 142.15
10 440. 58! 99.03 35 53‘ 30.28  36. ao' 31. 9sl: 43.12 142.15
1 464. 3,9I 110.03] 34 18‘ 2L 18‘ 25. 2&' 22, 88i 32.07 142.10
Pl

12 501. 92, 128.53 20.98I 1.68i 9.08I : 8-58l 11.17 139.70
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+ R T EFE &
B3 BERETOBScE+5 R
(2) BERMTFRUSESYATLIES

H= 117.0/cm Q=29, 50()cm3/sec T=16.5°C Re=339,700
| E ‘J] 7k Eﬁ cm @)7‘@?&*&0) %hﬁ@%é
BiOW L sdomfses | ¥iMpAom o~ T —i
] Lt i T i ?E ' = (=53 cm cm
) i [ R ]
1 340. 86: 59.28  40. 54; 45.04  46.39  49. 94! 60.18; 119.46
2 361. 20 66.57] 34.34 43. 34} 43. 19j 52.44! 56.98 123.55
1 |
3 368. 39l 69.241 39 14i 58. 14| 48. 32‘ 49.24 61.11 130. 35
4 375. 80 72.05  37. 94; 4194 42.72 4614 56.51 128.56
5 " [ ” 3674, 42.61 42.36 5. 64] 56. 15/ 128.20
6 | ” 30. 78; 39. ssi 38.76.  43. 33, 52.55' 124.60
7 f ” 29.88 3468 35.08 39. 88, 48.87 120.92
| | | | I
8 376.37 72.27] 33.78, 3118 32.36, 33.38 46.05 118.32
! T
9 378.33 73.03  33. 58[ 33. 28I 32.86 3118 45.35 118.38
z i
10 393. 85: 79. lﬁ 30.58 28.48 29. 91} 27.48 39. 40, 118. 54
| i i
11 415.13 87.93 29.68 20.58 23. 76' 20.98 29, 85! 117.78
| ! ! | | !
12 448.68; 102.71 19, 08i 10. 28i 11.261‘ 5. 58: 12. 85| 115.56
| i
(b) EBRETRUCHFSYERIHE
H=116.08cm  Q=29,500cm®/sec  T=16.5°C  Re=339, 700
) . R L e ——
) lﬁ Hiiem/sec | YHkEHcm T -1 |
| | T | & | % |#s om| om
1 ; 59.28 44 24| 9. 44; 47, 34|’ 49.72 R 48' 120.76
2 361. 20 66.57 41 LS 14i 42.74!  43.34 55.78 . 122.35
3 368. 39‘ 69.24.  10.01 45, 641‘ 42. 54' 43.04 57.83 127.07
4 375.80 72.05 37 34} 45.74 44, 14’ 42.34 55. 9313 127.98
5 ” ” 36. 14i 45, 141‘ 44. 14# 43.14 55. 93i 127.98
6 ” p 30. 48f 43. ﬁsi' 40. 48[' 39.08 52. 22i 124.27
7 ” ” 29, 68’ 39. wi 35. 68I 34.48 48. 72' 120.77
8 376. 37 72.270  33. 88, 31. 931 30. 981 30. 68I 45.62; 117.89
9 378.33, 73. o3| 33. 33I 3L 18, 33, 38' 31 88[ 45.27 118.30
10 393. 85 79.14  30. 18' 27. 281 31, 78|' 23. 88' 39, 2zi 118.36
1 415. 13! 87.93 29 18‘ 20. 98l 22.38 21 18' 29. 52‘ 117.45
|
12 448, col 102.71) 19. 48i 9. 68 9. 88|‘ 10.28 12. 92i 115.63
¥
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(a) H=40.75cm Q=18,570 cm’/sec A=0.019  f.=0.00
5 om | opsY | wme e el HUER ) w | veion | e B | B
cm cm? cm 'g@g)m‘% cm/sec cm cm cm cm
A0 Of 7854 2500 1399 236.35 251 1224 26.05 545
e 100,00 7 ” ” ” » 6.84 20.63  49.14
1 110.00  78.19 24040  13.39 23745  28.77 6.64 19 83’ 48.60
2 120.000 76.44) 2,463  1L41 242.88)  30.10 6.58 17 94‘ 48.04
3 130.00, 73.04  2.379 8.49 25419 32.97 596 14 45: 47.42
4 140.00  67.98  2.198 443 2311|3806 419  8.62  46.68
# ol 14880 6Lea 1920 0 30120 45.29; o o{ 46.29
(b) H=59.16cm  Q=21,380 cm’/sec  A=0.019  f,=0.00
w o | AAGY | wER | e g*gg; B | BRI | I | Sk | Bk
cm cm? cm ‘_ix?,\_g)mr;] cm/sec cm cm cm cm
A R o 7854 25000 13.79 272-25] 37.82 213 3513  72.95
ig  100.000 o " " p p 1418 272.97  65.79
1 N0.00 7819 2494  13.19 273.47 3815 13.74 2693  65.08
2 120.00, 76.44 2.463  1L41] 279.73  39.92  13.01] 2442  64.3¢
3 130.00 73.04  2.379 8.49 292.750 4372 1.3  19.80  63.52
4 140.00  67.98  2.198 443 31454 5048 764  12.07  62.55
i m| 14880 6l.64 1.9 0 346.89i 61.39) 0 0 6139
i

()
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(c) H=80.47cm  Q=24,310 c;m¥/sec  A=0.019  f,=0.00

Aapeo mme e o) YUEE ) wow | v | Evmien | mka | se

W | ok . LEOY o | fHa

cm cm cm = cm cm/sec cm cm cm cm
A R o 7854 25000 13.79 309.460  48.86  3L6l]  45.400 o426
MR 100.000 # p " P " 22.36 3615  85.01
1 11000l 78.19, 2494  13.19 310.8  49.30 2150  34.78]  84.08
2 120,00, 76.44 2463 1.4 :7.96  sLsy 2013 351 851
3 130.000 73.04 2379 849 83276 5649  17.08  95.57  82.06
4 140.00, 67.95 2. 198! 443  357.530  65.20 1L14 1557  80.69
W oo| 8.8 664 1.920{ 0 39430,  79.32 9 o 79.32
(@) H=100.22cm  Q=26,900cm’/sec’ A=0.019 f,=0.00
Anxy |wme | e PUED ) wow | vt | Een | mrkam | Bamo
B | oFEEE . DIEDE HOER | HE
cm cm’ cm X cm cm/sec cm cm cm cm

A 0 O 7854 2500,  13.79,  310.33 s0.00 4. 18 5492 14.00
w1000 4 P " p I P 20.94 4373  loz.82
1 110. oo; W1 2494 1819 L8 .6y wmEn 4z 06! 101.69
2 120,00 76.44' 2463 1141  349.68  62.30 2673 3814  100.53
3 so.0d 7. o1 239 8 9 3659 6833 o PEE ) 92! 99.25
4 0.0 6.9 2108 443 3.2 7888 14 40,‘ 183 onn
#Won | 6164  1.920 0| 433.64 95.94! o; 0} 95.94

148. SOl

(46)
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I # T

= 2 U~ 1D ORI, SICTELILY 0L 5 HRATEICEG- D OOME L B T
PHET Do WOTHERDOBMERE Lo THF 22V ~ NIV 2B Liool, BRshi-8e, 2o
MREIERASHE B s 0%, (BRoBMERchh O CWASEOWE : B 0ochs. Tihbb, f
ROFHEHR J: BRATCH,  Fio HAY 22 T5 L) hHEARSRLETS 8522 U - MLOEAE
Hc ORI, Lo dMiBeRET 52 Lo oL L D S L AEMECRL Bt Ch B 3 v
29~ PERRETHPEIL, TEROBEERL I L OB LWERIC X bl bict-.

SROFFCLOTHREIEIN TG B2%, —HORGH RS BOSERIC LT T0IRLBHT bhid o
17, I OTEHFIFEORPEMNABOGE = v 7 ¥ ~ ML) DHEEETTL, 13D OREORHLE b,
L, ZROKBOIFICTUT GHIAGEW LD BEMICHIFEYEIEL, ZOIRVEL Ll v
2V~ MI ) OGENcABNE RO RBENEY RO S HARYEE L

I 2B B 5

FH= v 2 Y - b D ORISR X RO MIERIC X B RN OMSEOME Db & &
i, IALNIHRTHS. BEEE TR AV SRV B BB X B EEAKIC L oTE bh
% BB & R E L OTHENR S I, T2 5k, BIWECHV-OHS S22 VU~ Mt
YRS O TRBRTT Ok, IERRBEC ST B BRI 5 HERE, SRR Sh B 2 Y
~ TOHHL D IEIAE, HHLRREERK L OBIOMC OV CEAORBASD, T 2 9 G

U



190 + K B % BT R &

ﬁ,%%mﬁbﬁﬁo%&&ﬁorv5&f$golor.%ﬁmco%ﬁ&f%bﬁﬁ¢é<?6k&m
HRRORMOT T I TV AS IO =2 ¥~ ML), TibbiE 16cm, FX 20cm, £ 2m o
Y EESTCERRETHIEELE

COEHa Y - FRYOHEGRYE . BEIR LI oREHELT, ToRBEHS EOSHERNT,
gH= 2V - MY DIcb%, LY OEMBRAROBEERND 2 v 2 ¥~ roOTFARROBERESE 072 %E
FHERBLT, ROWMETFTHICDOWTABICFRERNZ b k5 i HBYITOi

() HESHHX 5 BB EO S

(2) STEEEME & REETE L ot

(3) FIEMBE » HHMBANE L Ot

() HTEOMR '

6B) =v#Y - rOMFERSHECHHRERC TORE

(6) BERESKEGOBRRRSEE

(0 TobuoiREE

(8) BRRUEHIRGE

(9 HESEHHKOWCHSDORTTEE

10 BEASHIDOWTay 2 Y — MREOR S HAI DV TOB{LoREE

Ay Y-~ rOBERU 22 Y~ O BHCTLERY KDBIcw, HFrr 2z ¥ - F b ofeiizy
b, oy sy~ 1+C 15x30cm OEELEBEREE &R

ek, thinfic, ¥E—RcEAIh3BEO2 Y2 ) ~ FOBHOTRBEERL RS SI-n, 2y
HMERE, HEBEHOBRATE R7yFERBELXC, 10 B0 v 2 Y - Moo CEENZER Y E D
fe. .
Erc@i= v 2 Y - ML) OBBIRKHSORETHEY RS0, B4 28 BiH4S 91 HouTREY
Fork.

W RRESGHIS S Y— bE Y ORRTE

HEC I = v 7 Y — FRRD ORI, SRl cn:, BENRSRC &, EBERROH
HEWERICEDC &, REPELCEUMIED & L. SOEBHER Y o, iE 16cm, i
g 20cm, B3I 2m Xk Lic. 13D OTEOHEBK XL DOTHRERERL SRS RAELORDN, Db
THEBRIHEBE o1,

. B2 Y - PR AV BRGREGOHE, ARELEX T, 9 BHOSKHHOR L SRAOR IO
B ok, HREKOHIIA—0S&BHOHEG = v 2 Y - M HIBEHSEHL T, 2 HoEgRH TS

1) FE, Richart; Labbratory'R@séarch on Concrete Bridge Floors, Proceedings of AS,CE, Marc®
1948 © - - : .
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FHF= v 2 Y - MY OSBRI BT 5 HBRNbIEE

CErlis 9 EHOS2 Y 2 Y - MIYOSFEIIR—] ol ChB.

&z—1

B x| g | VAR [P G| B B
1 om 249 1.27 18.05 0.440
o o®m “{_‘_‘glg 2.401 17.9%0 0.838
mo® 3—pl2 3.39 17.90 1.184
¥ Om 1—g12 4.52 17.90 1.578
vV ® g:$lg 5.30 16.80 1.971
i om é“_‘glg 6.29 16.40 2.399
w m At 7.06 16.80 2.630
wom §:g}§ 8.29 16.80 3.084
X m 5416 10.05 16.20 3.877

191

#F—-l ofid, FRHYOFHES d BEBWROBY TR EhRLD, HEBEROH—~ LHF L0 Th
B0, TORPHIERA-CTHLER, ROIBCRABYELB i), B 2ERDECH20LD
ESEENDL Y, —FEEOMETHhE Lic. X, AHES dfics SROSKGLEH LSBS, FEL
HETY, 2 BT, ERITROKEORESBECETORENEHEL TR Iiich s,

BEF2 Y27V~ MLV OSL D, RO bA—2T5 X 5 KEHLYEETH 2 Lt L, s h iz~
TLSemi Lz, 1D CHES IMmOBEREIRT A X — 5 9 & LTV, & 25 .80 1 5em

LW CDAX-F yTRBALCOZETHD. AX— T »F OB KK TSRS E L TR,

BEF= Y 2V - M) ORBNIHS 28 BRI HCRFoReAt, $4 28 HCi, 11D & RRSICE LS
I5em %= 30cm OEUEHRK6 KD > b, 3 ANERBIERR, 3 A5 R v+ REGEBEToC, FhE
REEL RSN, £, B4 9 BCHERIScm, HE 30cm oA 3 AOEGREERE L 7o CREE

ki,

FHROW Y DEERESZGOIMIRGE, X — 7 v 7OEEL &L R THSREEEE—1 oM ¢b%.

IV %39 Y— MEYOMERUSEAE

(1) &Farsy—MIYoirs

(1) avpy=}

2y # Y~ FRERLCMBRRROCHEML, ThEhRNERVSENEDD O¢, ToRBmSiE—

2 o TH5.

HEHORATHES 30mm o4 S0mm OBEL 550, ZOWEORE, WEHLY FORRK X ST
ERIREL L, ERREEEG v 2 ) ~ MEHEREE 19 S BHOREICREN T 2 E O Gl IS

(3)
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FRE= o U~ Mg h oﬁ%&%&:ﬁ@f&%ﬁﬂﬁﬁf% 193

=22 ABII KR, ROMIBEEEGEEDT-.

HABHHA M e M| H®] B B BASHES0MmaRS  BASHESImmoEe
e oy 2.63 2.60 30mm~20mm 402 50mm~30mm 307
BALEME R | 1,55 ke/m? | 1,834 kg 20mm~10mm 407 30mm~20mm 25%
Z B o 40.9 9 30 %

[1:3 7k = 1.8 % 0.4 9 10mma Smm 20% 20mm~10mm 3095
E 4 R B " 0.5 9 109 10mm~ Smm  15%
HoOo®m o= 2.07 7.1 :

SR Lic 2 v M2, BRSPS ETEOWER

METYFEAY P RONFHEEFTEORR AL LTy Fer v v SEECHS. HSaH] L7cgkih
FYIYV = MRDE T, M, WAL R BGRL, BB b A Liegkii= v 2 U~ MLDE TN, T,

WA, woeee DML, FEHER Y ORI X OTRT S 2ic Lis.
BRI 2 RO = 2 & F ORBRSIL %—3 o< ThE.
#F—3
el R ;:;m:ig 7 3EHEH:‘1EI@!2§E 'ﬁaﬁi?izfa
R NEAC IR 2:25} 3:5, 2000 19 322 53 65 107 198
a ’gﬁ} & E} 512 11 2:35} 5:07 215} 29 531 771 o 182 319

e 2 v MR 300ke/m® XL, ¢ OBMAHMBHERIL 2.0 Lok,

@ &% 5

&H= v 2V~ MRYOBERESGICE, HE 9mm, 12mm, 16mmao 3 FHOAS LA, ot
BEAFEEThThIRTOXLIC L. HBRciESER 2 5kE Qlsen £3:410 100t %ﬁﬁﬁ&@%}ﬁ\,q‘;. *
DOFRBFERY F—4 oW THB.

=4
' Bt HESBE | B R A | B B A | BlEmmekek
KRB E L E g BEE| T E | SR E R TR
(mm) | (em?) | (kg) [(kgfem®)| (keg) |(ke/cm?)
16 mm Nol| 10.00 0.785 2,650 3,376 3,745 4,771
B AP O No2| . 1000 0785 2,500 3,200 3,780 4,815 - . 2,318,770
10 em No3| 10.0, 0.785 2,640 3,363 3,730 4,752
r 3,346 4,729
Noi| 10.0 o.7as| 2,380 3,032 3,770 4,803
12 mm i b 8 . .
B X f B [NoZ| 10.0 0.785 2,585 3,203 3,705 4,831 2,260, 000
10 em No3| 10.0/ 0.785 2,430 3,09 3,800 4,84
3 A 3,140 4,82
0 mm | Nol| 70 o038 1,150 2,00 1,735 450
Bl A FE B |No2| 7.00 0.385 1,300 3,380 1,720 4,472 2,370,200
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194 SR
e T o o ol ae] e wd
- P : | | l 3,077, 4,520,
——— l i | i 2,316, 320

T v 2 IREOES L 2, 316, 320kg/cm? L b, FIMIEE LTI, 2,320,000kg/cm® R FV-B T kL.

AR~ T v FIIER SmmO TR ERI Uiy

13%17cm & L1

(2) &Hharsy—-rRYosME
v 2V~ MIbrEHVWAE2 2 Y - FOHEHOR AT 30mm & L.

FESRAIRCE, MEHOBRATER 50mm BTTC,

AR

W HEREEHE RV, SOMITAEDTHEIIRET,

SRR S A
WEEATED 1/5 ifciﬁkﬁ@%d\ﬂ(qzﬁf’a’iﬁ%@

23 & E X TR B2 5548, MRS 2HEHORATHRL 30mm 'CZ’DZ:)')‘B 50mm JATT$>Z>L k3
N i, %ﬁ@miﬁlﬁf’ﬁﬁ%

fo, X DR 16cm HUL D DE/IFETC, 2015, Tiibhh 32mm X DAE

wounCit, FRECIROZKG=2 2 Y~ ML) T,
B0 203 & D B HORATIRDOTHRE LI DN,

IR

ERECHASICESHERE,

7o

T 2y s - DR Yy AT ¥~ A7y Wem & L.

DL 2 ThB. FEOTCHEH= v 7 U~ FORAEAE E5 Ol TH 5.

FRESDEBTAE I NFROWEHMIR R T

B 12mm O#FGE~BIC 4 RENBND, KGO
ERHOFKG 22 V- MIDTCHBI L L

THEHZEELT, kO &

o & OMEHERLOMITERR

K 2SO0 A 0N

[ah ke 5 LATREIEERIKD 2 v 2 )~ ME, v vk fERE400kg/m® DFEELHD, ZOREORAE

EIES wHRTS.

5
= — N — < . 3 [« A S
HEHo |27 Y IDKER b lm'“‘ i Féb I:Im{é F%L \gtyﬁﬁﬁ"é”ﬁ %ﬁ%%%ﬁ;é%ﬁ’{ﬁbz’ IR
BATH |5 i YA “I'E sl e et = -
mm (cm) (O3] C Ckey " 5 GS |& R|BEH | HEH
30 10 60 300 180 2.0 1906 635 1271
T 10 50 400 200 2.0 1770 590 1180
27V~ MIEEED EL, 4580 IR, 1| BEOBOSKTG2 v 7Y - FI Y R FEBRC 4 A58

B, 3H2AFHS 28 B, B 2REHS I R TS o L.
OAGEY, M 28 HCEMmMEAEBAUE IRV BB T Ch 3 oy

. 1}U:®§’3?€
FRFEDRER E WET B ledie, —od

=

<

30cm o PRSP A
€, Ffo, B4 5D ORE: RERCEHERERBRO 208 3 fic OV TR TESffiE Kb
i d RAHBRSEO - BB REXIT oI DO TCHB A,

DRI AR R 7

cm DOISTCTLOHELEL L2356 Licl, @) © 250 [\ o%fnis.

Yk R T o TR B MIERR 2 f7ole.
Gy 7V — MDA CRER B a2 Y — FEED, HREYESE (EEI6mm, £X 50

(6)

R % v FHBIEE 15cm, &

ZOFENT, MFRERO Bk



SH= >~ 2 Y — M3 D ORI B 5 BB 195
1% 10cm x 10cm §X 7.5em L T6 305K & LT B, Zhitic Lf’ﬁﬁm%ﬂfﬁ_ﬁ\foﬁ?
DA EECHS. ’
WO D T LIGEOR HEART6 B Hicfiv, HHsEo—cBpRdeffot. R >0
1, MEFBRCESIRI B X5, BYERY I T L vichov B oTiiok.
FZfiA v 7 Y~ MY E—6 OMEIFEFCEEL, REviTor.

R—6

WA | weeAR | sewAR @ ow|BR| wessr | smeAs |6o%
T 6 6w | L 04 Lo| & 18 w9 | > 10

x| 6 s u L. Wo| 9. 6t | 13 &gy \*
m| 6 15 49| L 130 m | oo 10. a9 | 35

wo| 6 wouy | 5388 w0 o T e [T
v | 6 o5 9 | I 2049 I CH IR e A
| 72 o | L3048 Vo | 10. 18 9 | M- 15 :g?) *
wlomw [ BERBE wjwaw |t ag]
w | o7 o o &k o | 10 25 va9 | M R E8 e
- 8. 3 149 1113: 3%: jg o ™, | 10. 28. 149 1%: %‘3 :gg *

*HIOb D= 7Y — - OFSEREYBRIEO Th & b A bR TR 3
oD TRFIEER T O THS28H ¢ ERa Lio.
TE, SEin s 0 - MR ZEEHCE LI 1om, B, 30om OEEMEIPMRE L, F—7
DML, FHACTZOBEERD B Icbi, 60 ZOMEERKLE R, RENTT~NTHS 28 BGHL,,
Z ot kR ok,

=T
EE - %%%% el wie 95 | A 75T | st A om
No. 1. 2. 3. 30 400 4 5.3 5. 12. 49
- No. 4. 5. 6. 30 400 47 10.0 5. 12, 49
PN No. 7. 8 9. 30 400 49 14.8 5. 12, 149
fﬁ,‘}, No. 10.11.12. 50 100 44 5.0 5. 18 49
bl No. 13.14.15. 50 400 46 9.6 5. 18. 49
:;’ No. 16.17.18. 30 300 57 4.5 5. 16. 149
v No. 19.20.21. 30 300 60 9.2 5. 16, 119

(7))




196 + K B % B % &
& | Nozz2soa 30 300 65 15.2 5. 16. 149
B | No.25.2.27. 50 300 56 4.7 5. 20, M9
No. 28.29.30. 50 300 59 9.1 5. 20. 149
No. 1. 2. 3. 30 400 4.5 5.0 5. 923. 149
’}5? No. 4. 5. 6. 30 400 a7 10.0 5. 23. 149
H | No 7.8 0 30 400 ©, 15.4 5. 23. 149
g No. 10.11.12. 50 400 44 5.3 5. 27. 49
B | No. 13.14.15 50 400 46 9.8 5. 27. "9
¥ | No.16.17.18. 30 300 55.5 4.8 5. 25. 149
v | No.19.20.21. 30 300 58.0 9.8 5. 25. 149
& | No.22.23.24, 30 300 61.0 | 155 5. 25. 149
| No. 25.26.27. 50 300 55.0 4.8 5. 30. 149
No. 28.29. 30. 50 300 58.0 | 10.4 5. 30. 49

HER Y 2 Y~ MEY OB Aol v 2 U~ o ERRRARC S ERRY R oBBitEYy

V SV~ ORERSR

T HRI AR ORI $-8~%—10 o TH 5.

-8 BARxR v R B4 a8
mx| EOR B K mp| BOBE R B gy | FER
EARRREE
I 150 151 128 143 18 17 16 17 ﬁ
b1 168 158 1661 164 18 16 20 18 or
B 170 171 18| 173 17 18 18 18 e
™ 154 132 19| 145 15 13 ‘14 14 1—01_7
v 133 157 6| 145 14 18 17 16 s
Vi 157 159 45| 158 17 16 16 16 e
I 144 133 145 141 16 16 6| E.%
it 139 137 136 137 14 13 16 14 ”9?15
X 164 160 156 | 158 17 16 18 17 9'17
k2] 151.1 16.7 9_.13.
F£—9 MEHHPRERA v HERH HeaB
ax| B B B OE mpa| FB@BIEH | gy, | R
JEVEIREE
i 160 l 161 l 9] 17 2 ' 2% , 24 23 o~

(8)




&= v 2 ¥~ L h ORBEER IS HEWI 197

n 192 195 18| 19 21 23 20 21 31_1.
1
170 1
i3 215 184 1% 20 22 16 19 o
v 180 181 190 | 184 17 21 21 20 _9%
194 1
v 196 200) 197 18 21 19 19 o
VI 164 173 173 170 17 17 20 18 ﬁ
i 198 182 198 193 18 20 18 19 161—2
192 198 200 197 22 22 23 22 ?16
X 240 222 212| 295 20 18 20 19 ﬁ
Ty 190.8 20 L
- 9.5
Z—10 #5138
B =% H & + 2 v + 6 H MAEFHERY 2 Y R
E #8 B (kg/em?) 3 rO¥FH E # 3® B (kg/fem?) 3 ro¥y
I 196 232 256 228 245 220 210 295
i1 228 234 241 234 235 241 226 234
B3 242 248 250 247 234 272 277 261
v 237 231 223 230 248 257 247 251
v 187 295 208 207 246 246 267 253
Vi 238 246 239 241 223 249 238 237
v 185 210 191 195 229 233 248 237
I 200 186 190 192 266 219 255 247
K 222 210 214 215 219 213 219 217
T [ I 221 " 240

r3s, HEOMEBRREE R, B0 ROBELRD S IbIEolk 60 A0 MATHRKORE A
BiE -1l ol TH 5.

E
RsE 2 | E & # B (efm) R
No. 1. 2 3. 264 261 260 262
No. 4 5 6. 254 250 254 253
oS No. 7. 8 9. 232 244 250 242
5 No. 10. 1. 12 146 167 186 164
> No. 13. 14. 15 181 179 165 175
{51 No. 16. 17. 18 1S5 146 143 145
o No. 19. 20. 21 258 240 250 249
No. 22. 23. 24. 245 256 226 240

(9)



198 Tk OB o B ot &

No. 25. 26. 21. 181 178 166 175
No. 28. 29. 30. 172 164 175 170
No. L 2 3. 285 312 325 307
P No. 4. 5 6. 207 311 316 308
? No. 7. 8 0. 266 258 283 269
=) No. 10. 1. 12 223 242 243 236
% No. 13. 14. 15. . 218 215 230 221
2 No. 16. 17. 18. 199 205 210 205
{ No. 19. 20. 21. 340 313 313 322
£ No. 22. 23. 24. 279 272 275 275
H No. 25. 2. 27. 242 241 254 246
No. 28. 29. 30. 202 221 214 ! 212

FE—0 i * HICRLICKTEERIT oSO F R RN RE, 12 om 5%,

#F—12 B4, kg
pi =N 53 #a fisid BE (kgfcm?) F =
i 140 151 161 151
W 157 157 163 159
X 144 |- 131 160 145
Mo 220 244 217 230
™o 240 228 299 232
Vo : 220 _ 217 19 211
Vo : 192 181 210 194
Vil 215 207 216 213
o 169 » 208 180 186
Xo 181 185 180 182

z @a’ﬁ%éﬁa ﬁl}"ki’jotﬁbﬁﬁx%ﬂﬁﬁ’ﬁ_t%ﬁﬂﬁ% DO FK—8 KU #—9 @ﬁ%ﬁ#%kﬂ:%ﬁ?%
z, Eieds Lf\_% DOFH @b\ﬁ:ﬁ)o S EREEIR R -,

Viz B #F =

1y arsy— FHEREREOHER

=¥ 7 Y~ POEMRIEROE RRIRY REGERE, HRN OB sERALERTH Amsler I 200 t [EiEstAIR
CfFok.

X, EVRERARCEL, MERBERho = v 2.9 ~ FOEHO-T2HoBEReY ko 51k, X4 2 Amsler
Heg 5 v AR ERER (Marten's Mirror Extensometer) CEAEEAE20cm E LCHIH Ly,

(2) &FmHarys—FEYoFER

;;’Ea’r:z ¥ 7 ¥~ M) OB,  HPERTHEO BRI O BRI (Slab Tester) il L
7.

(109



SREF= v 2 ¥ ~ M3 D ORISR B 5 SRR 199
TR = v 7 Y — FRRORBCH LCude, Aoty L80Tm o3& bic T35 380x150x2, S
1.90m % @ 2 A HGem wwintd, i s, i THE 100x75x5, Hs 6lemod ok 24
%th?O&ké, RRFEBSEEOTEHD ¥R, R 1.8m, 3 SAAREAECRE LA, “huk
RUId 0t B2 o5, :

I-153n7546

' (0] M, ;ml -
! S s ! HFRAEE- &7
S8 250 et
L Keop = | sts—.—-J_ T
A8zD so D6.Liod 2.5 m 2 2. G N: 3
ﬁ”@m? I-100x75%5 i |
~I00R TS
Hirdigy i i |
I~ 389 150 %12 i .
500 I 600 l 608
f
1800
|
T
B—2

= v 2V ~ ML OBHRBIERIEEN

HEO X LR 500kg, COHX, Y CBAOETS ET250kgTim L, BROLE Uik 50
kg ¥ L, TRBEWERE TR, BRTRER L ARC#N 250kg oo Lis.

FHh= 2 Y - b ) ORRTHE, OF, tobb, MR, DARERIE L AR LR,
BEBEGEL ROk, Zo0TI0MEREK, B—-3 oml, =v sV~ FooTREic6 ¥5F, BEES:
SR 1 737, A4 AERUPEZEFEO Huggenberger PR Imste R O 1), SEUESE»av 20
- H:l: 10cm, gREhix Sem LT, =¥ 2V~ P RO BRHOOTRLERE L. (S8 1,000 ¢HoT,

1'@ mmEC AL, ¢
2y o) - POREREETS ,:L{ L
EEFELCE, Sy~ | R 17 l ;sj
&Y DR Ay ORRESEAS R SRRER 10w 4 l &2 sl

BAAREVSD, HRTHRELT . *3"%2'@2_ ?4%‘%,3 ‘

R CER L D g B, j Z ' 7 185252 19% 4 S
Huggenberger 0-F2 550K | ] IR B IR 10 M 5 .
frEE—3 oL, Aty ohst o BAER O 8
TS ACRICRAT . O S EREDS w7

B RaaNO. 6 skfrodniEg, 2 K3



200 KR B R B #BOE
BRG] L IcB 8T B Sk 0 DS AT 1T, SREGE BRI I L 3 - TEROBIBIAG Y B s ¢ ChlE
Lic. #£5T [--3 0¥ 2855 No.6, No.7 EOWTR—ROBPEER LI 06, R0k 2
V- FRDIZ X DTCHHOERSL S,

T, FEE Y2V - FERD Olehay LESHERBCH TR S Or, EAAHI b b O LR
ELT ARy ORRIC ] 7, A DI L, EFFG DHEDBEH BT EN 1 ¥ FO85 3 » OCham-~
plon WichHBETR LI A, Lok jLomm w53,

(12)



ﬁ%zyﬂv—bﬁb@ﬁﬁﬂﬁkﬁ¢é%%mm%(@
FHEOEBRHELRR >wnT

BEHEE M H ] bis

(BgRr 29 4 2 H)

=] R
I YT Y b OIET O SH DB v rerersrnsrssssrercrrneniresessserssesssssssssssssssanesssn 1)
I GE2 22 Y FEEY DIREE - wrererersenerrtssinsestnse ittt ssssssen s s (6>
W STV Z Y — MDD DBF e ovrenrmvrarissiirirreniersersessessersessesssssssessssssesssn 8)
N SFHRVZ 9 — MY ORI Io O S e erereeerererennreesnesnessessessssseessesnssssens el))
V. BH=2 9 - LD OEFEEESEE e (13)
VI BKEAR VT U — ML D DFEGIETIHE rseerererrersrerssiecseoresssossnsessmsssessssessesssnesnen a5y .
VE KB YT 5 B D DRLERereeorererseessreeccesrsrenerssrerosunessosnes Q8)

I =2y 9y~ roBhosaiomis

IBRDEH= v 27 ) — MY OBEYECEL, EHBa v 7 9 — FiLh LARK LT, Fhah 3 @Hom
BRI ORER 15cm, S 20cm ofORIBE BERA L, BimR i< Marten’s Mirror Extensometer
T ERGEEE 20cm L LTHERLT, 22 5 - OO REOMERS Rk,

< BOBRIEE AV TR R & D ISH0FABoEEL kD0, BRI LT DR
BETRACTS0C, AEERERAORAGIRCHT 5 BIEHE O, TRbLLHERENEY o 21,
or 0T & oMo R,

BAHOBE v 2 ¥ bl L, HM4 48oMEBEREOa v 7 9 ~ ¢ DIGHTOFRHDERITRD X
5CHB. I, I, TN, - RECRETNOBROBKH=2 v 2 v~ b ik b L &SR 3 A0 BBtk ER
HEP OB BRI X 0T b BEEE RT3 0Th 5. LT _CoRBOFHE & £ UTHE b X
&' =ecX10* TELLTSS.

I ; 0+=0.173338/ —0. 007511&,’2
II ; o-=0.17013&.'—0. 0072365,’2
B ; 0-=0.148928./—0. 005544,/



202 + R W R g%
IV 5 or==0. 183585./—0. 0084256,
V : or=0. 196848, 0. 0096865,
VI ; or=0. 194265 —0. 009438,
VI 5 o =0. 174385, — 0. 0076026,
VE 5 o, =0. 207016,/ —0. 010713672
IX ; or=0. 177426,/ —0. 007869,
L k9 EBEHOEEIROmML ¢ 5.
arve=0. 179728, — 0. 00807582
HAROHE 2 Y PR U, MSISEOMEERREDO = v 7 v - + o SO TRBIOBRILRD k
5B,
[ ; or=0.153326./—0. 005879,
I 5 or=0.156356 —0. 00GIILE”
§ ; or=0.14981&, —0. 005611E,"
IV ; o, =0.157908/ —0. 0062336.72
¥ ; oy =0. 163766, —0. 006704€,2
V1 5 ov=0. 148005,/ —0. 0054766,
VI 5 or=0. 176906, —0. 007823¢,"
VA ; o =0. 184405, —0. 0085016,
IX 5 or==0. 159945,/ —0. 00639562
BLEO EEOVEIROML T
o rav1s=0. 159428, — 0. 006354672
—F NG ORE A v 2R LI, H9 4 HOMRIBIRED 7 ¥ 7 9 - OB 0FAE O Rt
ROMAL CHB.
Lo; or=0.169285. —0. 007163,
Lo ; or=0.159826./ 0. 00638562
Ho s or=0.155195," 0. 0060445,
Wo 5 & =0. 164008,/ —0. 00672472
Vo or=0.128886." —0. 004152572
Vo ; o»=0. 145986, 0. 005327&,"
Vllo 5 or=0. 150238, —0. 005642572
VHo 3 o =0. 163078, —0. 006648672
o ; or=0.134348./ 0. 0045118,
&D)



Sri5= v 7 ¥ — MILH ORBEEC I BT 203
L1 9 EEOBEHIROUIK ThB.
ores=0. 149438, — 0. 00558282
¥, MFREORBEA Y EFEH LR, HS13HOMERBIIRD 2 v 27 9 ~ DI04 BobE
RO L5 THB.
I o 5 o+=0. 14213&/ —0. 005050¢&.2
H o5 or=0.12887¢&/ —0. 004152¢&."2
Ho; or=0.132898/—0. 0044155,
Vo 5 or=0. 148228, —0. 00549262
Vo ; o-=0.135658.' —0. 004600&,"2
Vs 5 o-=0.13691&.' —0. 0046858
Vo ; o-=0.13921&,'—0. 004844&,'2
Vo 5 o-=0. 140928, —Q. 004965¢&.'2
Xo ; o-=0.15786¢.' —0. 006230&,'2
Ll k9SO PHIROML Thb.
aros=0. 139186, —0. 004843¢,"2
LIE2EREO 2 v P LICBS,

5 4 BECISED, Hiia Y7y — Mdh ERIFRC Eok METY
HRRDIETTO-T R ROBIREIATE O RO X 5 wind.

a 04
s, IRE]
1
(&l
=
INIE]
I
e v
i 1 1 | |
0 i 2 3 4 5 6 7 8 9 10 11 12 13 14
EfEpvaxit(e)
-1

3



204 S -

orvy=0.179728,'—0. 0080758,
oenz=0. 159428, —0. 00635452
Tr0s=0. 149435, —0. 0055826, "2
aro3=0. 13918&.' —0. 004843¢,"2

HE4BoMR2RR L 00R—1 5.
uxumn%ﬁ@%&%ﬁOtﬁﬁﬁK0hrx®t%of&éﬁ,MK,
aﬁom¢%§Lh§oomﬁvf&ﬁoﬁ%mkom<f&%.1@%@%%Ku%n%nsmowﬁ%%

BRI DL TRDIZL DCHB.

BFRHERE L2 ¥ PR BERROME Ths.

2V &Y~ L OERRE
(kg/cm®)

262
253
242
249
242
166
175
145
175
170
HEIOESEOEERIROML T .
ek =0. 129058,' — 0. 004164¢,'2

EI10-F ZBIDBERR

o»=0. 11186&.'— 0. 0031285,
or=0.11443&," —0. 0032735, "2
o+=0.118858,'— 0. 0035315, "2
ar=0. 106188, —0. 002819&,/2
o=0.13092&,"'— 0. 0042858,
" or=0. 180778, — 0. 0081706,
o»=0.153818,'— 0. 005914&,"2
o»=0. 167868, — 0. 0070445,’2
o7=0. 180068, — 0. 0081068,
o= 0. 166436, — 0. 0069256, 2

¢§m$atxybkﬁmbt%%uﬁﬁmk®m<t5

RV Y Y~ b DOENEE
(kgfem?)

307
308
269
322
275
236
221

BT R oG

or=0.11862¢&."—~0. 003518¢,2
ar=0.11609¢,'— 0. 003369¢,'2
or=0.12047¢&.' - 0. 003628¢,'2
o-=0.11334&,'—0. 003211¢,"2
o7=0.130888,'— 0. 0042835, 2
or=0.15080&,' — 0. 0056858,
or=0.14718&,'—0. 0054158,
4

BEOBED=Y 2 I — bt



FEEm 2 Y v~ ML OBBEGRIC BT 5 HERMHe 205
204 o»=0. 123106, — 0. 00378852
246 o»=0.13808&," 0. 0047665,
212 0-=0.152926,'— 0. (058465,
B EIBEOFEERROmML ¢o5.
orokm=0.126858,'— 0. 0040238,
BB ARt R A DR IR HEURIC DL TRBE S04 HOMEL TR £ 20T, ERREOIN
LT, BEGOBEOREELOL, TEHOBEOI L O LESFTRDD LRD L5 i,
HAHEE « 2 ¥ HEROBE ’
e i oo =0. 120058, — 0. 0041648,
BEOKRETCE D or=0. 115348, 0. 0033265, "2
BEONELL D or=0.16900&,'—0. 0071412
AHFHERERY 2 v EROBES
o o rokm=0. 126858, —0. 0040235,
BEOKELED o=0.11890&,'—0. 00353452
BIEDNEIEE D o+=0.141628, 0. 005014¢, "2

- | /Z/%n,

N 07_ —. 2
5 B ARR BB o - 245262 Kghal
Y0 v L, \—El/ﬁlﬁ.ﬁ"ﬁti‘/h 6c = 145170 kyleo?
wx // N~ FEA R ek 0% = 269-322 ko
e B // NS EA PH LY 6 = 204246 kgfon?
aé 04 / 7 :

03 //

7
02—
(M
1 I 1 ] ] ! ] I
0 1 2 3 4 5 6 7T 8 § 10 M 120 13 14 15 R
Egvvaxi07Ce)
R—2

CHOERR UL DRE—2 ChB.



206 - + K B @ Bt & &

FHOTORGY = ¥ 29 ~ PR ORBEEIC, =¥ 29 - b OISNOTAMOERE T 208, #
T MS4E, TRbHBBHYEIT, [EMARYRENR MHL LT3 0 BHOTRHOBEBEIHS 480
DELBAREFTHY, Fh, WlABSO2Y2 9 — MEFEC 2 Y b2 bRBNLEHOHRCILHA
HOBG 2 Y DR ORMGBRETES. TOEPRELFT RS2 Y2 ) — ML) O HBERYRT
BOCHBNE, BN TRMOBER S IREPREL T O U OV TRD R D ETBOMN T Y ¢ &
2. B .
| HESTARIERT, 2v 23— FOBHOFAMOMRT, BAH OB <A o 1 i G LB aml
£4BoLoOD, '

oray=0. 179728, - 0. 00807582
R R NP o

II =z y— i3 b OME

BH= V0~ PR OPBFEROREFERE 1 ROE—20m THS. MRMHEL R, AERCE
B5 BBAH TR LEOFHHETHOT, EECHAA LD CECLETIIZL b 3 AE03 0 LEbib.

F— 1 BUE—2 ORPHERC BT MR &= 7 ~ I D DEBSE ENTVIn-, BAEE
HFE e A Y e @H UG = Y2 ) — b D OTHHEERI60.5kg T b, MEFHERR YR v R Lk
L DOFHHER 163.3kg TH oKD, 1 AOHEXTH 160kg 273, KBS, VORI 2m
THBNPLID 1mEh80kg e h, HEIC LBHHER 108ke Lics. REOTE~—1REE—2 OLBNES
CREREI. 108kg XN Thz e 3 O HEL LW U BARNED OCRENE L5 5.

#=z—1 HAHER =2 v MEHOBS
CREEBIIHS 458, FTEIIH4A138)
z 7 o g

who | B A W OB (e BB W R G EETN

2 ¥ B ¥ g |METE
— 1,250 1,250 — 2,500 2,500

I 1,250 1,250 1,250 2,550 2,350 2,450 ~2.0
1,750 2,250 2,000 4,400 5,400 4,900

I 2,000 1,750 1,875 4,750 4,500 4,625 —5.6
2,500 2,500 2,500 6,050 6,000 6,025

m 2,000 2,250 2,125 6,150 6,450 6,300 4.5
4,000 2,500 3,250 8,250 7,850 8,050

w 2,500 2,750 2,625 8,500 9,000 8,750 8.7

(6)



K= v 7V — il b ORBEERC T 5 R 207

v 2,500 2,500 2,500 8,500 9,259 8,875 | 82
2,500 2, 500 2,500 9,450 9,750 9, 600 .

“ 3,250 3,250 3,250 10,250 9,550 9,900 1
3,250 3,250 3,250 10,750 10, 250 10,500 .

. 5,500 5,000 5,250 11,250 11,350 11,300 oa
3,000 3,000 3,000 12, 250 12,250 12, 250 )

. 3,750 3,750 3,750 10,050 10,750 10,400 7
3,250 3,750 3,500 12,050 12,250 12,150 :
3,750 3,750 3,750 11,250 11,250 11,250 0

K 4,500 4,000 4,250 14,750 14,250 14,500 12.

#z2 ANEFEARE Y A v FERHOBS
(B4 438, FRIEHS138)
oo Bo# @ E (e BB # B (e | s

e ¥ ¥ | MESE
1,250 1,250 1,250 2,500 2,450 2,475

o 1,000 1,250 1,125 2,450 2,600 2,525 2.0
1,500 1,500 1,500 4,750 4,825 4,800

T, 1,250 1,250 1,250 4,850 4,750 4,800 0
1,750 2,000 1,875 7,100 7,000 7,050

o 1,750 1,750 1,750 . 6,400 6,850 6,625 ~6.0
2,750 2,250 2,500 9,000 8,850 8,925

o 2,250 1,750 2,000 8,850 8,850 8,850 —0.8
2,500 1,500 2,000 9,000 0,950 - - 9,198] ..

Vo 1,750 1,750 1,750 9,000 9,050 9,025 =11
2,750 3,250 3,000 11, 750 12,050 11,900

Vio 2,000 2,000 2,000 11, 250 11,050 11,150 —6.3
2,500 2,500 2,500 12,250 12,250 12,250 ,

Vilo 3,000 2,500 2,750 12,250 | 12,050 12,150 —0.8
2,500 2,500 2,500 13,050 12,750 12,900

Vilo . 1,500 1,500 1,500 14,250 14, 250 14,250 10.5
2,500 2,500 2,500 13,250 15,250 14,250 o

Xo 2,500 2,750 2,625 15,750 15,850 15,800 10.8

F— 1 ROR—2 DX EIR LI OMRE—3 Chb, ChhbH5 X 5 i HAREYEE ¥ 2 v+ LR
(7))



208 c + R B o s

BAesi MI13E

i B EEE , r”/,//“
10 : i )
')
> “~HApsr 48
o 9_
5 8
7...
ﬂg
5 & RHE
i 3/\\ Atwsyr13 @
AAuse 458
‘ "
3 - hBHTIv- 48
2 = i >
| fiftod:: R E DN k¥ g
I, n, |[m |z vy YI! R b X
J s 19 15 20 25 30 35 0
amm p(%)
H—3

R4 BORY ORBEREN—FAEL, PFELTREA v PR LAHSI3E0 DA BB~
WV, Chiker v b OMRK I3 OTRAL, BAREORRESL X 54 DEBEbhS. BREYHEDS
HBE05 2 2RARBL TN L2 L ThHS. RERREORRRIROR Fic, B BiaBecry
CRHOREXRNT 0TSS5 M0, 7thd  CrESWEECHD. co - LHEAT B 0m, H—3
THD LS K BAFEORTVIEFIR, HATA v MEHOMS 453, H1338, PEEHE 2 v MEHOHS
478, ﬁ%wﬁk:f;ormb;ﬁ:, FE= v 7V ~ MNx D) OEEREBRTORBOMEF 3 £ chif—Tho
T, RBHEHIBBAOREL RHTOR AN CUoD0Rk & & R i SEE DT 5. EDOTHEREA v M OH
F4HE, BAOKY= 2V ~ bxh OFBROBBARTEH— 1 BoiH—2 DELHEII PO LE
f o> (-

Il #@a> 79— rEyoas

F= v 2 Y~ MEDIERBRNA, BELR5 TR LT DEROCHFBMBAORELY A S LI CED
(8)



~\

PR,

Sip=a v 2 VY~ ML) ORISR BT 2 RN 209

Pk 440 ¢

No.B AW T 7 [T
P 225t Finax 5A0 t

No?  BIW T [ 7 . %9
P 200t  Pmos 475 t

Na.8 BW T g 7 a9

18 1751 Pmax 450 t
E—A4—(a)

Xyl

K= v 2V~ M) OBRERRO, Z0FFERTEE—4 0 5.

ShOFRERD L, HPHODSLHY =2 V) - MEDEHS4ET bbb, 227V - FEEL LS
KE N FREETIUE, ARRTOBESLEL, 1HCR, 1) 0SBc kY, SHRLERET I,
MBSk, T0B EMBDBESHEAKAEL b, KIELOKBIIAE RkiG= ¥ 7 U - M0 3TH, 5%
FHOWER NS 0TI HSI3B T bbb v s U - MRIFOARE I gkifz v 2 ¥ ~ bk ) G0

RIS FeoTL B, ARSI 7B L FC, RBOHDE I>T B, Chl@avs V-1

CEETAERCET TS a*cz:.o*c és’ftoh ETCHHY.
G. Kazinczy EOTLHI .;:m:t, mefioﬁi@ LB kS BN, BEERCIFoMZOREN Y Bl

1) G. Kazinczy ; Tests on Beams Reinforced with High-Tensile Steel and Mild Steel, Concrete and
Constructional Enginecering, May, 1940, p. 223.

c9)

-




210

ERDTD

i P/T//

v |

J

No33 T n 3 ’a9
R 250t Prmat 13235 ¢
o= I 1
No.33 aw i 25 ’49
23 Jwt Prnax 15.75 ¢ L
) .

7\

Ne.35 1

i3

HN

250t

1 27’50
Pmax 1575 ¢

e

\

. CRREHEORERERCE

No.36 3w T
275t Prmax 15.85

R

H—4—(b)

HETLD &, HEHEGHRoMx

1 27 'se

FEORENRIBC DV TELD &, L3RI EAHNSB L5 1l s

Hﬂﬁﬁﬁ@&é(kOTV&
PEELT LTkl

(1) &8s Y- LY okbd

(10)

SEEFR v 2 Y~ M D oRgls
FiF2 79 ~ MEDICBRBRCET S T RO TAROREAESERAL 52 X jwlLi-
L7, BEOMARELLZOTHE Ly, FHRCRETLOC, AEHRCOWTERTS L j i, B
HeRMETEENAEI LA CH L O, FRPHEIICORT, FTALLENSHRLKTE=2 2 9 ~ Mh
THOHRCHI= 2 9 — M D OMBHTEA OS5 205 & X ixiehis

IV %29 Y— R UDicbHr BT

copermmrn e e



nhoh (mm)

5= 2V ~ b i D OB BT 5 HEDTA 211

nHh (mm)
nhbH (mm)

A H
0 500 1000 Tab7 [ 509 1000 500
5 B Gy H OB G

10¢ v
23 d
a5
oL

Zhd (mm)
=
hal
T

rh& (mm)

2

S 0
[ 500 1009 1500

3
/
d

n & (mm
2
T

“

0 500 1'5150 15270
s ' (@
H—5—(b)

rebahi, ZARBTCHBELTC, AAvomiuc 1, A OhRLEERAE OMD 3% th
Zh 1 {&F>&5 3 Champion o b4 HlEE % 1.

AERTE, FHv 29~ MEOEEMFREL, SESTANERMLCEEOHLRTEENE, &
Ry BT BRI & i3,

23(513) _ 3P

GIBET  1296EI

o=

TERbahs.
)
FHG= v 4 Y~ ML) OfcbAO RO ITofiE LT, Turneawe Feffr’ Maver FCoffiht sl X MW
ER—BA B ERbIVTH B, 1D CRWERLL T 0T, L EL RN Cloble.

2) J. J. Creskoff ; Dynamics of Earthquake Resistant Structures, New York, 1934, p.37.
D. Peabody ; The Design of Reinforced Concrete Structures, New York, 1936, p.161.

(1)



212 + ook B B %o

3 ! — 3
1= bx + »w'b (I x? FnAd—x)
ol 3 3
T ol 139 Db AR DFHENL 2 DOBRK DU T
€
~ o) Es
< i, EPE1 0BG n=—p-= 10,
£ o4f 4‘
P n'=%=1 ELT, B3RO« O, Kk
¢
4 RWGCEITE L.
2
11A:d+—%-
. 10f P TR AT R
E
£ o8- E; Es -
< o) BroBEn TR T 0.18x10%xoe
£ wl- E
© =2, 37 2 l= =
wl Es=2,320,000kg/cm?, = Z 0.3 XL
0 TEXD » OFIZRR TV CREL.
P 7'bh+nAs
b(1 —nhH
~ 0F
€ 2'bh+nA; 12 | #'bh+2nA.d
£ o +S/{ b= J 7T Bd—uh
< O
s 1 ERBRABBIIYEBR L CL-nvagl, 24
ok WIS B R OB R RS &, BY
. Ui 3BEDIchHi l Dl BikELics.
C AR ESRLICEEDb% & i3,
B—5-—(c) BABSHEEE LI BE0kcbik s &3
Fug,
Ba=8+j?iu =8+x J.:;iu’
) [ 0
3)
ThD.
BHEOFEROFKT 227 Y~ IR DT, x=1.2 =—§—, A=dh CHHM0,
Pl
8,=38+0. z—GvII

ThHY, FEOTERICHE 5 i1

. 23PB R
Bo= woery T 02 0.3k

3) A, Foppl; Vorlesunger ‘iber Technische Mechanik, Berlin, 1927, p. 85.
(12)




= v 2 ) — b D OWSEEEC E 5 SRR 213
righ.

ERABOSEC LR 1 OEMADTL B, o noffikay s ) — FOBEC LOTBLIBGOR
bHOME, FHObZOMEEEBIRLAD D2R—5TH2T, Chic iu, L FHEOPIVET
B X KA A WEMKE DT 5 L RHDIbhAOFNFECREL 2T 5.

(2) gHpar sy — XY o

I ® 4w X 2 3w
No.§ Ne. 35
P ) P
0 7 2 ) 3 0 i 2 3 4 5 6 7 8§ 8 10 HL_/‘g_lrl__ff__"é
T T = fams2 Jrie T T T T T T T T T T T T T

W ST &771552 B

N
46 644
L 15 W7 & B s 7

31 857 845 842 BAb 843 gs1 851 852 838 §67 887

Ao O

Hh B sp P NBNIAEAECTR gn 84 BA1 83 1882 B 85T BN 6
[ ¢ - Nyp@and R
1147 10
K. 6
Py No. 36
¢ 1 2 3 2 5, P
T T T Lo T

¢ 7 2 3 4 5§ 6 7 8 9 10 n 12 13 14 [5 16
T T

T T 0 T T T g T T T T T T 1

1103 93!
Ed—-6—(a) A

pes gy b G5 GO0 KN B ER 1R g s
P e B o W1 88 s B &6 g 4w 4
48 "X

38—
Taa® 849 1o FHxo PR

H—6—(b)

B &Y ~ ML) OBEERBRICEL T, 24 Y — FODTARY, 1) OLEH 5, 0.5cm, 3.5cm,
6.5cm, 9.5cm, 12,5¢cm, 18cmo 6 EATCHE L. & OBEWES & OUTHoMEEEAV-C, BRMERER
CEIDT, CALORUTHOMENCELERT IO TRAOAE S xRbTHESEE XD, & OMHEREMER
DI D, BHEEMOPEOMNEY RKoic.

B LTkedts, BERISOMSEIoMROBIEDT, ZofiERLicd OsE—6 Thb.

Brandtzag [KAKGHOASZ fkii= v 2 9 ~ ML CHER Lfc%ﬁ%’ém,ﬂﬁu’r_ﬁ!@fﬁﬁk:ﬁﬁﬁmi&f( 4
FEDTFHEL TV D, EEIYTOLERER A A CLD LIS OKERHK= 7 9 — MiX b e, FiNT
&55% HOFAOKENT, LD OBEISET it > TTHRT 5 8IRMRSS. SKiFloPXgKifav sy ~
MY G, PrEOIFRR EAL D LoD 5.

V #2299 — IV ORTFERDHE

ki v 7 Y~ M) OUFIERSNEBIE L 0T R offid T, HEki2 v 2 9 - 1) LR
4) A. Brandtzaeg ; Die Bruchspannungen und die Zuliissigen Randspanr in rechteckigen

Eisenbetonbalken, B. u. E., Heft. 13, 1936.
(135



214

+ ok B % BT oW1

X 2 13w

——  Stress (f3lemhy No. 38

4 50 08 150 202

T P (tr T K T T 7575
. Izm 125 175 225 275 378 475 57 £75 75 875 475 11 N7 /)75%;;

) - > -
/ /%;-
% >
HNo.3
Kot
Ho. 36

———— P
. ’421’ 225 175 235275 325 475 &75 675 775 375 575 167% L7527 1375 1475 7575
vz

L7 AN AN
//) =

Bg—7—(a)
i 4 4w BT RT3 RoEign bk
—————  .Stress (fgfcml) " . RO T HEOMERE, ThERDK
' 50 199 B Ry s ) - PRV T RS 0%
JVMT wp ) 17225 _ 275 325 3% 43S 24 UK. ChBOR, I =ofR

/ FERLI b OHE—T THB.

No.2

(== IR EIC DV CokebTem ¥ 2 )
No.d

~ PO TAMOEEY T F,

Nod

WEREY 5 33882 v # ¥ — didb

No.b D2 Y~ FOIEFIOTARBOBERE
P>
125 15 225 275 325 395 425 475 sx  sgp GBI XOoWCIIRENSS. BF

DB DOV THR I WA IR 2 &
T WBRCHOC, BHEF—2 v

7Y~ PERDIC, HEE 1IScm B E 30cm

DRI & —30 150m DAl
B—7—(b) Sk & R BT E ORAOTRBOMEE

THELCAl, ShERUALDRE—80m< 6%, & O X5 & oL T ORIt

Risbht,

5.

TOFEAHRI LTSS LERCEDDOC, —ELLED L 5 fe Al RIS HIE A Kb e D¢

TG/ 2 ) — VLD RE OB E G, =y ¥ — FOOTFREIET S 2 LACEh Ok TC,

(1)



SE= v Y~ px 509&%:&:&:&3?%%&%&% 215
HEEOU L LT COMTERSIIEO 37 L
Kb ORI p, ERTHIKEEOKE Ik = “T
Y& Y- MIDIRY, MTERISHIEOSHIERY
T T, EAROAERE D A ECAE icEEc
%X 57 fiE Uic, SBMBICAB L RRLTL
5. Zhrnbd, IBRNTERSTEO DL EES
FHELUCRIFEL G2 2, SRS
HTBE Epibnb.
HROZ L CHBH, MLxA Y b RERLE, #
SA4BEHSIBBLOKG=2 2 9 ~ MLY R HET
5&, MLHORY TR, He2tikay sy~ 1o

G CHgfem’)

—- SO AmERY

———— BEHIEIHEY
EREREEIIAE 50, 1Y oliFERSIEL
ZHEBLTAREL RO TC-BHDMEL b, T
i, MVERESJIELOD OOFHIZo-TIE, ﬁs ; )
FFHEOHBARE IetkEfa v 7 9 ~ 3D T, 1D »* : i
& IR D7 FRIBEER RO 3 7 ) — T OEHER | -8
BIX D OrRELS BB EANSD 2 LML TR TUS,
VI g3 09— XY DS HE
SKHO VT L ORI BRI KOM A v 1o,
ERBFOEEE Rtk AR Yy riE¥
9mm 3, 077kg/cm? 2, 370, 000kg/cm?
12mm 3, 140kg/cm? 2, 260, 000kg/cm?
16mm 3, 346kg/cm? 2, 318, 770kg/cm?

BREG= Y79 ~ FEYEICONT, RREAED L FCHELEEGOVTR L, SRGONEICIHTLEL
Wiioa Yy 2 Y - rOUTREE, Thbb, OFREIEER No. 7 Ko No. 6 DORFIRHEYERT 5
L, =3, 4o leh. SO ZORGOVTIN LHE LISKHC E8E < IS LERL, oheE,
Bifosliglio=a v 2 9 ~ FOFERSHLBE UL, ARSEROREGENELIEL THSE L Tl
3ROFH— 4D Es OEEHER LGRS UTLED B Of% TR EhEEH L.

3 RUF— 4D, FHOVTROGINED HRDESEIEIIE L, SHECRD ISR & D HEkss
REHDE, HRIE, CTRREOREE, BMOMEL F CHS0EEDLS D DLBBH, —REESX
CHLTes. Shrbbbing & 5 AP ORY OIS NN S\ 4 DCHOT, Fiok—
o 450kg/em?® BIECMANETD ERbA T DL L& 5.

C(15)



216 4+ Kk W o® OB OE &

-3 (BARzE FEEAIP)
LLEN il b i & x 10° £ex15° or=Feee agj;ff(?—iig/ginz)

@i &F 5| k) (kgfem?) I

n=10 n=15
R 1250 52.0 69.9 1932.5 215.8 395.2
e lxr ml el w2l mal wee] e
s N8| a0l 4o el s 382.9 531.2
sl mel mel ms| mil | e
Nl sl mel m msr e om
Pl ] mmlme mol metl sms| e
4\ Nolal 0| S0 3| oo 529.4 693.9
e xEl ml ool mi ma] ane] e
Nl me T mrl wwe] s
Uls sl ml ozl mel s ame| s
s I Nom| BN ol WOl ks 416.6 553.6
e erl m ozl ozl @il aes| e
[Nz mel el m ommsl | e
i
13 | No5 3000 5.0 1 55 391.5 197.5
Mol mml omal omel o oamsl ] o
o _

s el gl omel mrl @l ua] ens
s | Nogt| gl osol oas)osmel ool e
Ix —_—
wNen mmlmel T ml EO] we| e

(16)

gt 4



PP

ki v # Y ~ v i3 b ORI 183 % BB

217

C17)

®—14 ChErEM: BiReRX b))
He | Rvo | ATINE oo Ests &t ﬁ}f}'ﬁ%ﬁﬁsﬁ&
R &x10° | &x10° er=nX 2 (d—x)(kgfcm®)

@& F 5| G (kgfcm?) I
n=10 i n=15
s |Not| ol amolail o wmol gga| s
" BN d e 98 w3 256.0 250.3 358.8
4| No e 1500 .0 o1 250.5. 202.1 05.2
el mlowrl wr| mal wer| see
4 | Mool wo0| S| smol s 335.9 459.4
e el ml mel s s ser| s
s|Nonl ol mol  wmalamel i) s
e nl ml mil 2ol sl | s
AR T T Y
B | Noso|  Iae|  6f 500  are 253.3 337.9
s el mml zol  ael erlugl o
Ul gen mel wmel i mel aas| e
s\ Noz| el mel me|  mal omgs| s
e el ml mel =zl mel wee| s
4 | NoB By 10 we| Bz 08.2 388.5
" 1B | No3 1500 &8 &2 129 190.0 230.5
o N3 0| w8 e s 270.4 331.5

X

e Neml omel omal mslomerl ol s



218 £ R BF R B HRE
e, ARREROBHOVTHR & L3 ¥ 7 — bOOTR & LOHBEZSE, “EMAORMENZL

B, —BCEIE X —BL TS & Entbinb,
VII ggpas>2Y— &Y OuR

B v s )~ PRITHLRAALT, =YY - bR VanEE, 32U - FIBEETSLOTHS.
SORELLES Y2 ) — PABRRREHIRTCWA L, BHMcHESTaY 7Y — FREET .

RO Y 7 ) — MEEST, =¥y -~ MEHE, 3TVE BREERNE, 229 - S
450 100 HAD 200~400, SE 300 (AT H IO LEL BR TS, SEHOTHREz L L 2=0.0003 »
35.

By ) — PR ERETS S LEEERARRETS L LR THEDI D, WROBHELG ¥EX T
2B, COMEEG YV - ol Cf Job S b OBLING d~—;-'-O£E-DEE%TEi:§HL'c
WBLELZLISE., Zohnay sy — FOIGRCIERL, SRREO= Y2 — M BIBREN ¥ ELIE
5. BEBSIOEKIEANE o BROWL IS, '

o= (14 (e 5)r ) =ou6-4--2)

bh N h?

R U CEGRIOBR RS o HROML Kind.

2y emfa-of)

Te=

d.—

ciy (4

A
12

R, HZGONFRIBT 59— M:if%ﬁsﬁﬁ o BEBCLT,

el (14 hg) ) =(14+3{2(-5) 1))

55,
E #2379~ FOBEY YRR TIUE, 00T REIYIY ~ FOUOTHRLELVT PPN

w55,
oe _, @t
E R
ZhHoXhb, a2y~ PDMDfC&bFCQEf%&ﬁ@E%ﬁK os BIROIML 5.

zE,
=
1 +np[1 +3{2 (—%—)—— 1 }j
ML, a7~ OBERY v /R B ERY v O B v LG REL, n=EfEe LLchoT
(18)

ik




S = > 7V — Mk D ORISR B35 BB 219
5%,
DT v 2 9 — i3 BRI o B oc BThEFRROML ics.

0‘:=ﬁo’;[6 T(f —_ 2]

a'.;=pa-.[4 — 6%]

HL, & BEMEPIEXL, o KO oo IBEEATES 5.

SR ORD DIGHRZICSH F DI AV -BEO,  I98Ee - BHHLa s — L LOBHERIE TS
EHRTCES.

SRS DR BEH AT OIFHEC L Fe8k T m > 2 9 ~ FILD EWTRDTHD &, E—5 0 i
2. CHEINEREORY =2 v 2 0 ~ b2 ) O EREORENC - 5 [ERESJIBE. 10, 15kgfem? k3215 & &
BB,

iz, F—5hBhinb k S, SRy oY—bEhimav sy FOWFRIC X DTHESS. av sy~
F OB ERIEARRKEITRE, #0933, 16ke/om? KL, Sy 20— b 3D ORI E OAVEREZI AT,

#F—5
M R A P d os 6% ot e

I 1,270 |  0.003968 18.05 564.10 5,415 7.64 -3.17
I 2,401 |  0.007503 17.90 518.30 5,370 13.11 ~5.33
I 3.390 |  0.010503 17.90 483.03 5,370 17.24 ~7.01
w 4,520 |  0.014125 17.90 448.17 5,370 21.33 ~8.67
v 5,300  0.016562 16.80 451.49 5.040 22.73 ~7.78
VI 6,296 | 0.019750 16.40 437.44 4,920 "95.23 ~7.95
Nt 7,630 | 0.022062 16.80 412.66 5,040 27.68 ~9.47
b 8,290 |  0.025906 16.80 389.26 5,040 30.66 | —10.49
X 10,050 |  0.031406 16.20 375.84 4,860 33.76 |  -10.15

AEEIHSITTHS. LiL, R BRI D% = > 7 9 ~ MLD ERENCHANTLLN, Thi
AZULTTTLA Dl ZOBEE LTHEL bR 2 & i, LERE R B BR RO I ST R L LTE
HLTw5%0, B midarry — FOBMED B IBRG TR 70T © L RBREEDT o0 RIS E b/hs <
BB rBbhs,

i > 2 9 ~ ML) OPGRIC OV, SRS ko<, CORERFEDTIEWOT, KBt s
BEFH v 79 - bR Y ORI L2 et .

(19)



