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2 23.5| 0.1} 1/215 11.5 0.90I 6.14 2.67,
i
]
1 20.1! 21.5 1/220} Q.Si‘ 0.51 8.95 1.60,
® 2| 0~14.0, 4.7 5.6 1.75 0.100 25.4i 26,8 1/216 11.0| 19.2: 0.57 10.1 1.801
i |
3 29.7 3.1 1/207) 12.2 0.64“ 10.3 1.84j
I
' i '
I
1 14.6i 16.8! 1/160, 10.1 0.46! 10.1 | 1.17)
2 20.8) 23.0 1/173 11.4 0.52/ 10.7 | 1.24
® 0~12.0 6.2 8.6 1.42 0.315 | | 22.
3 24.7; 25.9| 1/166 12.6! 0.57/ 11.1 | 1.29
4 30.6“ 32.8  1/159 14.2 0.64! 12,4 | 1.44
| I f
i ; ]
1 i 20.0! 22.5 1/173 1.3 | 0.43 9.90 0.99
® 0~12.0. 8.8 10.0' 1.18 0.603 i I | 26.3 |
2 l ‘ ! I ’ 29.21 31.7 1/183I 13.1 l o.soi 10.3 | 1.03
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BHTD UbE->TH 53, HCRE T COREN% ol 2
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Tl hREW, ZOKIMIE, BHURBEBHROD
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EOBKx0»6TH2LEDODNE, O~DE@& 2
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i8.0,— ) y IHanbu{ger sand ]
o 05 1.0 15 20 25 30 35 40
160[— Ks/ k
140}~ B-14 H. Schlichting o ¥i5ic X 235
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BEX Y LA ->TKEV, %35, H. Schlichting @9z
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- Dk a | ke .
& 5 (em) | (em) | (cm) 5 Dik (cnsl) kal &
Xt 4 o 01| 975 | 0.003 | 0.227 |
. | . |
i} 2 0.41 | 0.41 4.88 | 0.384 0.838
1 j
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‘ ¥ \§
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ek 2R s, BUBEERSE 200 OHtWIE 2174
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MWz KBRHE C 5 Bl 1/250 & 1/500 © 2FHITa
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c 5 B (em) (cm) ! 1(cmlslec):(cm/*sec)‘§ Uy v v @)
1/250 3.68 2.95 | 1/250 | 69.55 3.37 | 20.62 | 829 2.918 yz_}gfom
3.42 2.78 | 1/258- | 66.71 3.25 | 20.53 | 753 2.876
3.23 2.66 | 1/258 | 61.99 3.18 | 20.45 | 705 2.818
3.12 2.58 | 1/260 | 62.19 3.12 | 19.56 | 671 2.826
2.65 2.25 | 1/266 | 57.60 2.88 | 20.03 | 540 2.733
258 | 2.20 | 1/266 | 55.70 2.8 | 19.59 | 520 2.716
2.50 2.14 | 1/266 | 53.11 2.80 | 18.94 | 499 2,698
2.19 1.91 1/258 | 50.80 2.60 | 18.87 | 428 2.631
1.52 1.38 |- 1/252 | 40.95 2.32 | 17.68 | 268.2 | 2.428
3.81 3.06 | 1/252 | 71.44 3.45 | 20.63 | 880 2.944
3.66 2.9 | 1/235 | 67.85 3.50 | 19.39 | 857 2,932
3.48 2.82 | 1/258 | 66.60 3.27 | 20.35 | * 769 2.885
3.28 2.69 | 1/260 | 64.31 3.16 | 20.38 | 708 2.850
3.11 2.57 | 1/25¢ | 61.22 3.15 | 19.45 | 674 2.810
2.80 | 2.2 | 1/246 | 58.22 3.10 | 18.76 | 6255 | 2.795
2.63 2.93 | 1/254 | 55.77 2.93 | 19.01 | 544.5 | 2.735
2.05 1.80 | 1/248 | 48.78-| 2.67 | 18.30 | 400.8 | 2.610
2.01 1.77 | 1/252 | 48.43 2.62 | 18.46 | 386.5 | 2.586
1.77 1.58 | 1/250 | 43.59 2.49 | 17.52 | 327.7 | 2.514
1.64 1.47 | 1f254 | s1.41 2.38 | 17.30 | 291.8 | 2.465
1.60 144 | 1/252 | 40.35 2.37 | 17.05 | 284.6 | 2.451
2.53 2.16 | 1/239 | 55.49 2.98 | 18.65 | 564.5 | 2.751
2.26 1.96 | 1/252 | 50.98 2.76 | 18.47 | 474.3 | 2.675
2.08 1.82 | 1/264 | 47,92 2.60 | 18.46 | 415.0 | 2.618
1.88 1.67 | 1258 | 4d.21 2,59 17.56 | 369 2,567
1/500 2.49 2.13 | 1/543 | 36.04 1.96 | 18.38 | 366.3 | 2.563
2.38 2.05 | 1/561 | 34.22 1.89 | 18.10 | 348 2.541 ,,Jgf’owg
2.15 1.88 | 1/595 | 32.49 1.76 | 18.44 | 307.3 | 2.487
1.77 1.58 | 1/606 | 28.06 1.60 | 17.54 | 232 2.365
1.68 1.5 1/606 | 26.80 1.59 | 16.81 | 220.2 | 2.342
5.79 | 4.7 | 1/465 | 59.30 | 2.97 | 10.98 | 1057 024 | 187
5.65 4.11 1/465 | 58.37 2.95 | 19.81 | 1036 3.015
5.23 3.8 | 1/492 | 54.70 2.78 | 19.69 | 922 2,964
5.07 3.79 | 1/510 | 53.42 2.70 | 19.76 | 875 2,942
4.08 3.21 1/526 47.31 2.45 19.33 672 2.827
3.87 3.08 | 1/552 | 44.83 2,34 | 19.17 | 616 2.789
3.67 2.95 | 1/552 | 44.39 2.20 | 19.40 | 578 2.761
3.44 2.80 | 1/561 | 43.03 2.21 19.47 | 528.5 | 2.722
3.23 2.66 | 1/543 | 41.62 219 | 19.00 | 498 2.697
3.03 2.52 | 1/526 | 40.54 2,17 | 18.69 | 467.5 | 2.669
2.87 2.41 1/595 | 38,99 2.00 | 18.54 | 412 2.614
2.70 2,29 | 1/561 | 36.54 2.00 | 18.28 | 391 2,502
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2101~
TR EAMOFEF3. 4301 > TV B
DT, FHEOKERC I 5 BN D HH =00~
PRPIN, D ELCHREG~BOFHHT OV
T, BB log R %, SHAHC wnfoe &> 0
THay b2 EIBDE3 THE, &0t L 1
503 bT, —HELTOOIEMIREDE
EDTRTEFE-TOEB Y ThHB, L TITh 1.0
IR EDKET, RORDIIZD XIR
T LD Td Do KEOIURTHY > TR T
DMK &E 1905 b Th %, 22 23 2.4 26 26 27 28 28 30 3.
C17 T~Ic & 3 e, B & O tog 238
DR L > TR B AR E LT BE-17 i o RSt
RT7T E B O o & £
" 7 Pep3ds 3 2
7k B BE | K i B R 2 B i 3 ﬁd‘gﬂﬁﬂf/ﬂa{z f?i;ﬁ& ttm gk | & & mﬁgﬂ&“
5 /! (em) | (cm) (cm/sec) | (cm/sec) Uz °C) (cm
‘ o 10°%
1/250 . 4.49 3.47 1/233 65.72 3.82 17.21 0.540 u=38.00802 4.78
4.00 3.17 1/233 | - 62.32 3.65 17.07 0.501 3.12
3.80 3.04 1/233 59.928 3.57 16.59 0.483 8.44
3.61 2.92 1/228 56.48 3.51 15.97 0.465 16.95
3.27 2.70 1/233 51.16 3.37 16.08 0.431 12.57
3.02 2.53 1/228 52,91 3.29 16.07 0.403 9.80
2.72 2.32 1/233 51.06 3.12 16.35 0.365 3.08
i 2.50 2.16 1/250 47.20 2.91 16.23 0.334 1.80
[ 2.23 1.96 1/261 42.57 2.71 15.70 | .0.292 3.74
i 1.90 1.70 1/263 38.79 2.52 15.39 0.233 2.63
| 4.36 3.39 1/240 63.14 3.72 16.97 0.530 5.33
P 3,95 3.4 1/233 61.30 3.63 16.87 0.497 4.90
L 3.66 2.95 1/228 57.90 3.56 16.29 0.470 12.85
L 346 2.82 1/230 55.71 3.46 16.11 0.450 14.90
3.23 2,67 1/238 54.80 | 3.32 16.52 0.427 3.68
3.06 2.56 1/258 51.32 3.12 16.46 0.408 3.21
2.80 2.38 1/258 51.25 3.01 17.05 0.377 0.257
2.61 2.24 1/261 47.72 2.90 16.46 0.350 1.18
2.42 2.10 1/258 44.82 2.82 15.88 0.322 3.62
Lo 2,09 1.85 1/267 41.55 2.61 15.94 0.267 1.18
1.95 1.75 1/267 38.81 2.54 15.31 0.243 5.20
4.16 3.27 1/218 65.06 3.83 16,98 0.515 5.35
3.91 3.11 1/240 60.69 3.56 17.03 0.493 2.82
3.67 2.96 1/230 58.79 3.54 16.59 0.471 7.79
3.41 2.79 1/238 56.67 3.53 16.04 0.446 2.82
3.16 2.62 1/245 53.96 3.24 16.67 0.418 0.012
3.03 2.54 1/247 50.88 3.17 16.05 0.405 7.15
2.68 2.29 1/255 47.94 2.96 16.17 0.360 3.43
2.47 2,14 1/261 45.48 2.83 16.05 0.330 2.78
2.27 1.99 | 1/258 43.23 2.75 15.73 0.299 0.038
1.94 1.74 1/263 41.67 2.54 16.39 0.241 0.614
1.73 1.57 1/273 35.46 2.37 14.94 0.196 5.17
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16 + K B OE OB oW &
#7 (o o )

. el ] .
KE® K ®IE R !Mﬁ3 smiIPI RSEE L, |y g | e
[ (cm) (ecm) E(cm/sec) (cm/sec) Vg (°C) (cm)
1/500 4.76 3.62 1/326 58.01 3.30 17.61 0.559 u:sgfoosoz 1.22
4.47 3.45 1/333 56.00 3.18 17.59 0.538 0.603
4.29 3.35 1/323 54.84 3.19 17.21 0.525 1.81
4.14 3.26 1/333 52.91 3.10 17.10 0.513 1.74
3.81 3.05 1/348 48.80 2.93 16.65 0.484 3.33
3.50 2.85 1/369 45.98 2.76 16.69 0.455 1.76
3.25 2.69 1/369 43.33 2.68 16.19 0.430 4.19
2.88 2.43 1/369 40.44 2,60 15.55 0.386 4.49
2.73 2.33 1/377 39.34 2.46 15.98 0.367 2.83
2.46 2.13 1/390 36.95 2.31 15.98 0.328 1.37
2.15 1.90 1/381 33.46 2.21 15.14 0.279 6.08
1.90 1.71 1/377 32.54 2,11 15.43 0.233 1.17
5.32 3.94 1/414 51.30 3.05 16.80 0.595 8.50
4.93 3.72 1/414 50.94 | . 2.97 17.17 0.571 2.67
4.48 3.46 1/408 48.47 2.89 16.79 0.539 4.28
4.23 3.31 1/421 46.70 2.77 16.83 0.520 2.37
3.97 3.15 1/436 44.11 2.66 16.59 0.498 3.08
3.75 3.01 1/429 43.55 2.62 16.61 0.479 I 2.39
3.38 2.77 1/429 41.00 2.52 16.24 0.442 ' 5.0
‘ "3.31 2.73 1/454 39.06 2.43 16.08 0.436 4.58
3.06 2.56 1/471 36.23 2.31 15.70 0.408 6.75
2.76 2.35 1/490 33.95 2.17 15.67 0.371 4.32
2.47 2.14 1/502 31.28 2.05 15.28 0.330 4.93
1.96 1.75 1/534 28.04 1.79 15.65 0.243 0.750
1.63 1.49 1/534 25.45 1.65 15.39 0.173 0.075
4.83 3.66 1/414 50.57 2.94 17.18 0.563 C2.26
4.75 3.62 1/436 47.82 2.85 16.78 0.559 5.12
4,28 3.34 1/401 47.07 2.86 16.46 0.524 ©8.87
4.06 3.21 1/401 45.92 | * 2.80 16.38 0.507 6.18
3.94 3.13 1/436 43.63 2.65 16.46 0.496 16.88
3.68 2.97 1/454 42.19 2.53 16.65 0.473 1.73
3.16 2.62 1/454 37.83 2.38 15.89 0.418 5.18
2.66 2.28 1/480 36.09 2.16 16.73 0.358 0.387
2.24 1.97 1/480 31.93 2.00 15.93 0.294 0.472
1.98 1.77 1/502 30.09 1.86 16.17 0.248 0.048
4.66 3.56 1/326 59.21 3.27 18.12 0.551 0.218
4.37 3.39 1/333 57.23 3.16 18.13 0.530 0.127
4.19 3.29 1/323 56.10 3.16 17.77 0.517 ’ 0.336
4.04 3.19 1/333 54.17 3.06 17.69 0.503 0.338
3.71 2.99 1/348 50.06 2.90 17.25 0.476 ©0.435
3.40 2.79 1/369 47.26 2.73 17.34 0.416 . 0.232
3.15 2.62 1/369 44.64 2.64 16.90 0.418 ; 0.620
2,00 | 1.78 1/377 31.03 2.15 14.42 0.230 ;o4
i
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{RAUT R 23031, OX» 5 R R oh 3, THEDTE, oD L0 HRLHE k 2RD B &
VE, BOWEICE > TEL 3EBIE RO L S I8 HTr B, CDEHICLTIBORDNT ke DFZE
Nikuradse OZRG:% v T SET B &, MROE-TRIRT B H T, 2N bHONE
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TN oy - T OO o) D50 HUEMIT kenld 2, HHfIC Dfd 2L >T7wy b
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= z‘ % (cm) m (cm) (c(rIn) Djd i (cm) ] (cm) ; keald

® 80 1 40 2.0 20 10.0 1075x 7,91 1073%3.96

® 80 1 40 0.5 80 10.0 1075%3,94 1075x 7,88

@ 80 1 40 0.3 133 10.0 10-5x1.43 108%4.75

® 80 2 40 2.9 20 5.0 0.30 0.15

® 80 4 20 2.0 10 3.5 0.88 0.44

® 160 1 80 2.0 40 10.0 1075%1.08 1075%0.54

160 1 80 1.0 80 10.0 1076x1.78 107°x1.78

@ 160 1 80 0.7 114 5.0 1077%5.35 1077%7.65
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@ 160 ; 4 40 1.0 40 4.0 109x16.3 1073%16.3

5 EE-210E3 DT, @ik P=80cm, m=1, (b)
I‘ZIIi(P=16()cm, m=1, ()i P=80cm, 160cm, m
=2, 4 DEETH%, QeMZEETEE, ML D/
DU T ken/d OHZQDED, Tab b 8FTH
B (P) PEOEFARD, $RHORY (d) BRALT
HBGEW D, kew/d DX P=80cm OFHFA XL,

D XRIELIWT, P=160cm, 80cm & §iT, MO
BWE (d) PRLIOTE, HORPHAS & beuld i3
BHICKRE LD, Tubb, OLEREHTS GO
TRES, @LOZHET 3 LOOHHAEL, T
P, m, d OUHHE L CHEOEDPIL S GLGrE~
3 &, BROEC GOHY kald OiIZ PDREN,

DEI P, m, b BREIVT d OFfDPRTEZ GEQeH
NpE, dDHOREVGOF Bk afd iz KEv, FE
BO~BOHIT, ke [dDIUIZ® E O KR {, D/d
=10~20IL L C ken/d=0.15~0.44 TH-T, Ch
Zifizi® H. Schlichting OEEREEER (M-14) & 4
2 &, EREPEE S ICRRS T TOBIEROMX i
OIS %,

(3) =BRFEMNAOER

(2) Clb~I- IR 2 EERORIINGEM LT, &7
WHDEET 3 DI U3 TN ORE2 B L &
5o Manning OHIFEZRE # & HILHE & & OBER
KATEDIN, ThEMRTIEE-20LBHTH
5,

k,“s R \ls
ey
(6. 0+5.75 logf—’)

= & T e -
Ripbbhs Lo, 2 3—20 k OFITHLTHE
BRIk ->TET B, ROEFRIVESICIE
EAEZDHERZIIENT, ATZTOBEEELTSE
Vo EI0 (3] TN XS, FIREEMSBEILISL
[EEPEDIRIE CRIEEIEIRONEGEIMS RT3 & & 8
I, RPHEMRE OB » O R ik, %5
(RTH D EPWMEMITIE 12, & T Manning O}
ARSI, fiRo H. A, Emstem OHHC L -T,
TARBGHUT & % HUE & Db & 2 HUE 2 2R U1z,
COXHBRBIKT, FHEG, @, GOKREE, BEO
1000{5 DK & S DFNNHEATEM U TO ¥ D & 5 57552

(19)




£4-22
25l o0,

1) FEHEGIOVT
FER@ DI, P=160cm, B=30cm, b=10cm,

n & ks oK

20 LA BF RO OWMA
140~
(a)
20 D@\g=&3cm
100(- T~
\\\\ @
80— ‘q d=05cn
e
S ]
>
60— /
/
7/
40 7/
7
7
20 /»‘(5d= 2.0¢en
I Y T B -
o 2 4 6 8 to ®
10°¢ kem/d | ! | 1 | I
0 01 02 03 04 05 06
10% kem /d
161;02)_P:160' n=z
d=05%
140 g—
1204—
I
B-21 #% k< X 2 i E
0038 d=0.5cm, m=1, kenf[d=10"1°%2,44 Td %, HED
10005 DK & SOTI%EA 3 &, B=300m, b=100m,
0.034 d=5.0m, P=1600mC, Lith5->T ken =10719%2.44
0.030 x500=1.22x10""cm & %%, KK, dss=3.0cm,
0.026 B=1.71 Ok 5 BBBEPEL PN, HOLEEOL)
- HHBOBHS1IAIZIBUEV S EBITULTW558%
ooz2r 9 5. (1) (2) OR-TOMME 5B & 54
0.016 HMPERRD % &, k=1.81%3.0 =5.43cm T, R=4m
0014 & LT Manning OHFREGCHRA T 5 &, #/=0.0242
LI A, E I kn=1.22%10"%cm & R=4.0m & U
o0t T, #7=0.00663 T, ChBODHEEEREW, 2" % H

A. Einstein O 5iETRRST 5 & #=0.0264 £ /2 -TC,
o O & WET 2 EMBOFBR DD THIVT LN
bbb,

2) FEEDiLoVT

2D, P=8cm, B=30cm, b=10cm, d=0,3

(20)



WL o M R & Wt et = o iz o 21

cm, m=1, keu/d=4.75%10"% T3 %, BUHO 1000{%
DRXJOWNEHAS E, 1. ERRICLT,
ke=5.43cm 12U T, #'=0.0240 (R=2.0m& 4 %)
kew=1.43%10"%cm LT, #"=0.00763
R=2.0m&$3)
wWoEn" LEHERT B E, n=0.0261 &5 THELD
HEREDDTHIL,
3) EEEQICDOWT
b’EE{%ﬁf?’Lbﬁ@L%%}if@ldﬁL"C,
REDL S INPEL R DD EHRBIDE, D¥DL
SIS R ATIs o 1, YERGTIE, BUSZ1000[5%T % &
d=5.0m &7t >TC, WHEEHHRUCHEHMT L 5 5%
BEINTH, COX)RBOHKIIBLALFELEL S
Vo TOTHMBOEIY 2m 0FE, $dubb HEc
P=160cm, d=0.2cm, b=2,5cm, m=4 DINIETIX,
FEGOUD S HEEUT, fen/d=2.0x107% 2 {53
T 5. 1000[5DK S SDFN#EA S &, Een=0. Olcm,
Ule->T R=4.0m &35 & #"=0.0139 &b, ¢
NE 0'=0,0242 L 2ERTHE, 7=0.0308 &£l -T
FEESDE BRI DR E W, #7=0.0139 U5 {3,

HEEE D (FIED HIE B

037 a3 & 5 i i B O SIEsE i R sific 1
U BIPRIERIC & A BSOS IR LT 3,

(4) # =

ST OFBAICTIET 5 UKD, TIEDHIERR

DREFCEDL I BIWELBASPEMEH T 5 - 0
2, KREIDKBIEICHES D { - TEERFTEL, D¥D
&5 uER R, Tabb

1) #% (UENOMSIIEG T 2)0ms, i, 5
Eodo L OUKEHE GIEGICIIRG S 3) ORIORE® s
PRI IS 1 5 200 b O & I1TR UIRIRT, Ha51
KIZGBUNEL 5T U TV 3881, HOTEEHH
BEREICEZ 3 EBRRNNS {, BEAYIEHRTE
SREDLDTH 5,

2) TR BBE, 30 b BB IOV O,
WRRIBICAAN § A& i, i GEED Ik - TETS
FARIEHLD 1201, BUSEEGE DI h K & T 3,
U LIROMOER, SR, SZASD &, —fHTHo
M LB Lol DId offizkz v s, EMHEEE
MOE & LD kenfd OIFK{titz H. Schlichting o 9z
BAffi3.6 X hix - &/hanebng,

(3] &2EBOERES

EEER D 2RI $ 5 16 HBTOFBEITHC 2 1
T K & T KO R R B0 ZEE O H b & , Tl
BB BB U5 O EIRORIBICHS 3 2 YR 2ot
U, ZH51C20 T Manning OIS EFRFIE LIz,
BT 5 R4 U VB BE 1 38 20 5,
CHITHNIZGILIT & - THYEHTHIC & 5 SIS IS
R, CNBEAOBIKEROND 538 U TIIKORK

VRS & 5 RUEGECR THI UL, 205 OfiE 25
DIREGE & DR S M~ 854, BBz —
SEOBEHFTET 5 € EMTD b1z, Tl X0
HOHUTIZRIUAO D 0 D § DSz b B DFIC
DIF 5120, COKRIRDNTEH3RBEBIShICT S
CEMTEI, D¥CHAKBENBET 2 B881KIILT
(2, 2MHOFKBUPRELIDICE { OHHES
N1 DT, +0f@&mﬁﬂﬂ®ﬁwmﬁxwk
HISEBUKIIC 35 0 5 HUSEER RO 2 R L 12 654L,  2HB1G L
BLOSM LoD ERL L S i, UEE@E?I)JGC
i 9 B BREORIINO MG, WESBHT 51
Froude FUcBifa¢ 5 c &pip Shiz,

(1) #EROWRLETOHH

SFEHEATRRE L BEGEEINT LAY, 20
KIBIHE FIHORERC B 3 AKTH - T, ERoOFIN
FMTE 3 L Ddin, 2hsolft, WikegL
Tix Ganguillet-Kutter 303 & ¢ Manning {5553
FPHCE CHETA LD E LT, LEVIERVLShTY
3, TN HDARAHO HERHOM L, Kutter 36 L ¢¥
Manning 35T OHRETD b ® 5FSIIICIETNT
FID X HICED UL, U LA L CD L 5 E5R

#-9

KOS £ OMAOKE  HUEREORM
2e, g‘fﬁ;’:g“%}%@fb SAEDK ., 095~0.033
B, I ICIEL CBUK, 52| 300,010
&1 :ﬁ"ff, WD 5 L0 0.033~0.045
7o ZPRBBIONEDE L |6 035~0.050
7, KEWHAIOLD 0.040~0.055
o v, TIEEE, KEHIZ OO | 0.010~0.060
v v, KEREO LD | 0.050~0.080

DI, HUEGHORECHE Y REBENSH, »
DIAOIRIE % H 9 5 B BBH 0 TR -5
KHHDT, FRECHMT AT b e 3H U
Vo COKX 22K % 7 LTE S Iic &I By 13
DUERETERLIKT B EMWNETD-T, HH
BRI BRNE I 5 i, 280)o#o—>Td
% MGEOERE & FEO M & oG BEd 5 C &
LT, COMBIRIZIZBIRTAL ENTE,

DERTEO- LS BET 2 B50ER>VTRE,
Higds X MBI L HBHX Sh3C
ST & > TS 2 IR My 3 S 2 KT I 7542
35 & BTRIRE S D 3 E B4 T, #HN0%
FEREULE O TR BB Uz,

toguo ¥ =3.48{ 10,205 7% —1 "o

e

(21)



22 1+ A B %

CCC ke BIKHHPBHT A MEOREMIET, %
12 0, p XIS XVKOEETH 5, MIlE NIz FHTE
FH, T 5#0.0001~0.0015, /KEE10~310cm, SLEhi

WO
£0.270~1. 24mm CHFERIINICES TS DO TH - T,
Lizhi- T Froude U i /v (T O3 LT Th
P, ZNLOFIHA LN EOMELRT & K230 %

J—Pﬂa)
E A X5 o348 &“oﬁg//‘
3l 20, 103 TE,
| I3
e tr s EERX 027 mm
T X EEM BHXDiS’»E} .
g L o s mmaasl " '
- R FEn stoR 0.688 ~
. A v ERE 0.996 #
o HAFEBHXYF 0.442 = .
r o AFHMBE 0.442
- o BR 0.422 »
- o RBBIFER 0.4 »
ot NN T TV (OO SO U TN HUS SN
-1 —~0.5 0 05
1 Zx
cg ag
(7>1)gdm
F-23 G JH 22} pi:d |53

I Th D, MOMEIcH T, MEKORET b b
v2[{(o/p—1)g du}=0.050 Tid kifda=1 TH-T,
Tt ke OEDEROEERICGTE LT & 2ED
LT3, Uk LEhosliig, FERgETy logle/
dn)=0~1.4 T80 5 kifdnz1~25 DIROTEEHICIFR
LT3, CHURBMOBER X 5178 Tx (, Bk
ThH->ThZOHEZKOBOEIREL D B LS
REVEENDBLL2RTIDTH->T, TORHRKR
EIKB LDRR & RO S 5 LlibI 3,
T & IAHE MM BHERICEA TR & 22 MY
 WEHCHERE T 5 O T, BERORET b BIRERO
R 5T, HUER TR O SEBRERE L b 6 UL
REWCEH TREINS, D XTGR9 0.525
mmis L F1. 14dmmO & KB FN THE 2T - 72
B, ZOEEE N, H. Brookst™® {z X 23284l & % /R
T & K-24 O X 5B, HEERU, WETEA, BEER
Bl X CREEAFED SERRAHINTV S, CO
B 5, QREBEESEHICIEE U E O g8k 213
F—FU, BEF oL ELB0EED b/
do 3 RCEBHL VR BIDITHINT ED DY B,
Anderson OBFFEICO? JiuE, THIRP B LT
Froude Y51 %88% 3 % 9 /s 5 & WigDIBRI K 3E
1iTis - T, BHOKPuci 2 VR ZBER TS

HIBK NH.Brooks
N dam
W 3% 052614 06 010X
o XX K H
FEEg £ 4/ x
FEE0 ¢ 0 © ,&§

2.0

Kt

1og

(Z-1)sin
E-24 BEHKoME

IR AT EMRBWIZaNY, coBRERELD
EERHIUCLEDN, WELREDO BRI T
Froude #(» 0.8LI EDFED § DTH»T, LAEDH!
i LA EMUL TN D, £ CCHRMN-EBEPIVEL
BWBHED kfda & vy EORFEO2FOLICHED
Ui, !

(22) . ;



TS o WLEE ER AL & FIEEE & o e ot

AY

logw——1+o 7691ogro 2 .oy
(G 1)ed=y
f4

UIeds - THHO TN Y TR OIBRE, 503k
BPFEAL T4 Froude #hihis h AR WL 5 A
2, kifdo OFROIVEGRUCE > THEDINZZOD
HHROHEIRS 2D TH 3,

ZICEHEIE A, Froude 3¢ Fr O ffid 0.2~1.5
DORPHIT S 5 Gilbert, #ed%, kIl -LAPINHS
@i@ﬁﬂzcomr%«t“ Y, 2¥D LS lemfaﬂf

:f( vs®

EUARY (N
gdm ) £

Fe
dm
LRI TC it Froude ASK X LOH 3% 3
5, BUGIMCEDLNS & 5 2 & S BRO RV I T
HURW D E bR, U ->T kfdn OffUL —f}
KW TEDENS D, dIWiI, BGANTHDIND
ZOoDUDHEICSH 3 L EA NS,
(2) EEEOBEFEHR

vy

TS

H5h . WHEEEL TOSREEOMBEE

23

(CHHEINTOA160B1 %20 A T, HIS R E TYRE
& OB R M,

1) MREHBT O THR & BELEaL

BT O FE R X CBAFTOEEER G851 &
i, 820 ik eh b oRgHE) 28-25, [-26
DEBHTH %, HEFERITCIEESKN & EEIEKE
(Z RIETFHRAD) PERIN TV S, BERTFTORE
rf;z;réw: DRONERMiER M2 0 L) THS
2, 206 OMEED & BINEHMZ W ZN50%, 65%xt
55’9*235@ dsg, dos 3L ULHRE da, HIKE B %
RHIh, TN O EHERK LS L OSESKkC
SEERTEF-VDEBY TH S, thEhokim
RITIT - i
BRHOKEUD 5, SWEOTIINE wa, BB R, KH
CHRE T 2RY, walve 2HENC, logR 2 HENCE
5Ty 95 M-28BLER-290 Lk 5127 %, [
HOKOZ IR SN TV 3 EERRKIEC 582 4D
Us 12EAE 4 &3 BD1/400~1/500, 401%1/4,000

EREANOHRENDOWT, BUREHSLENES  ~1/5,000 OBICH 5 C & 2FEL TS,
%-10
ﬁijﬁ 1 L em e e | gl mle wlmim| s 6
Gl 44 CREFN) | CRO3ND | (el (F"JH:E "’J”)f SFEID | OHAND | G | G
[ | ] -
dso (em) 7.50 0.60, 2200 150 .00 1.3 1.00 2.35
ds (cm) | 11.10 3.30 3.005 2.65 430 230 2.60|  3.80
dn (cm) 8.00 450 260, 223  3.40] 210 1.92 3.25
8 1.63 1.98 141 165 1.57 1.76 1.82 1.6
FGAER 1 750 2300 6,300 5,500 1,130 | 5500|5600 5,000
SAKC B | LUC| 10| U6 | S0 1/ 1/1250 | 1762
MU T L | SN R SRE | NG | BT | W I8 | s |
GUiN4)  [19/12~19/16 (iLS HI) (?l”l”l) GO Jll) (FIEFD | (iﬂi’ﬁm) (GHEUDNRE )
s (cm) 3.20 4.50 2.80 9.80| 4.0 1.20 2.00 1.40
des (em) 1.39 6.35 400, 1L90|  7.50|  2.60 2.34 2.40
dn (cm) 3.0 4.8 3.20| 875 5.40|  2.25 2.00 1.95
|
8 Le0| 143 1.54 1.40 158 1.63 1.33 1.69
FHEATE 1 3100 13,000 3,250 3,250 6,050 4,00| 3.100] 2,000
RIWEKC 5T | 1/199 ) 1/1.400|  1/623|  1/380 |  1/300 | 1/1,300 | 1/1,432
() EFEEHEABIHET CREFNID %o LTS EHA~EY400m @ & & ATCEKHES L&
Hik OB mR2EL1 A~ 8 AT, ir’zi"ﬁn.k o BEHEEIL, THNIAIkmE TRIZEBRT, 1.2%km

TR € 5 BRI 100m T %, (KRKEH M
&b FUKBRIR IR T L EET 2 VI, Rk
PR VA, BECHIRHSARMEIKRE L, fHIvEkio—
FCRTHY & > TRERNM E THEADPE T. & £t TV
3o FERERECIHERTDRITT 5 TO TIPS D

THED & T AT KT ISR IN BT LTV 3, X
—~28DHID AT 5.75 OFR R PEHBEIZD ST
BEHTIULODAAN, logRZ04DE X Nmer=4.7
m T, J=1/1,100 &§ % & d. =5.35cm<d T 3»
5, log R<0.4 TRIMEIRONIEBTS 5,

(23)



bl + K BFO%E W OR

A
(E]

PN C D)

P
& .2
&

2

E-25 2 W B¢ i kgD &-25 (6) # AR QITPIp]

23 (U e
B

B-25 (1) A 7R (FTRERID

B-25 (8) 1 A (BN

(24)



EOIAFB o HUEIR I X SRR & oY o T 25

| o
,7ff$§%;§§g§af
7 Y Y Z

B-25 (0 &M (19/12~19/16)

B-25 G 1 O (EIEED

B4-25 0 % R #E D

Ba-25 09 s GRED

(i EJID

—
[ YT e
R i iR Lt
Ba-25 12 A~ Wi # (D £-25 4o % OGN




26 + K BF % B #

i

(1 ERE CRIFND (1 ERE@ETH)

o mwL

D.L 50m \/\-\\

- o
L= TORTUTOT AR
0 50 nlo
. 1 0 10 20 30 40 50
) Eﬂﬁa-ié()tnlll) L2307 !

(3 8 B GREs)

30, 40
i
o™
9 2 8N (19/14~19/16)
3) B|EFEEID v HWL an_
PR e L =
HwL T ES -
hl 2, | DL 283 g O 20 10"
O W0 20
o B B(#EN)
HW.L
= S
pL s? DL 0™ MWL
—_—— " 0 5™
# e #e 0

w9 R % ?‘:‘m‘z N 300
an  HUGE T (Fiy)
HW.L )

pL 355’4 \/ - _E%, .

(0 R R GIERID

g 0 10 20 3
I N |
m 0 T 200"
(] ] I
P (2) s (I
< hwneduingt o v HWL
w0 Y \ E/—
an W.L
(5) IE BCERID DL 3607 ML
g HWL B =
T /w\/_ , @ B F (RSN
< == =t A .
DL. 33.981 o o 20" - - HW.L
L OO UTTINTE: /‘/’/‘/
P 1 v MLWL
&) # MU 10— = =0 10 207
DL 15.0 A N YN
» v HWL 5 0 g 0
] = : () WO GREN) R
n
sl Y HWL iES
- v MLWL /\ nﬂ_/—/—\»q%uufo
DL o = o D +E™
L3 TP TOT TSN w 0 10 2"
5 0 ] 160" fuf S N Y
(0 R N I S w 30 o™

E4-26 i B W o BB R

(26)




FN2WD O MR B & FIEHY & e ovT 27

Gs) HEEBE @R

_ WL

MLAWL

0
L o™ O
T 0 207
X IESNN SRS A EINE VL] m
= G 0 100
},3 1 1

(1s) B W (BRI

Ed-26 S BINR oRIFIK

2)  IHEUSHHRENET CRB)ID

BIOWIRIIM28~204ET B 5, WKkdfint i 3 B 3E
%, EKMRREEHZFELANETRAC THE L
1o VRIS X N 5 MIOMEEEEET 100m TH 5, WD
RENFTE b ETHME b iR CEIlT 5H, T
HMOFIRB EACEHBREELTIUOPABVLREET
DB, FOMDIZIFFIRICD - T, TP EAEL
THiz b % MW EET 5, ERICRENP D Y,
FIR IR CIRIROIEIOmM { 5L OPEN S > T,
FUKEIDKPD 4m (58T 3 LHUKMBRRICIE A & 5
3, MKDEOBHORBROE¥D LB DI THE, Ti
bbH

log R=—0.15, J=1/5,000; d. =0.18cm<ds0

log R=—0.03, J=1/1,200; d. =0.93cm,

dsp<d. <dn

log R=0.3, J=1/1,000; d. =2.50cm, de<d; <dn

log R=0.55, J=1/500; d.=8.88cm, @n<d<dmz

FKEEDSHAKEDR S (log R=—0.05) L b B x5 &
45 2 WiliiC d 5 B AKRHICEE Uy otnf0s DIHIZEITN
B, TRIEMOERIC L > TET ARSI
WICHIS SRS 25 6 TH 3 EEL 6N 5,0.37>log
R>—0.05 CRIZIFIPTKORIBE B2 SN 305, 20
PO T § K-28 DB S b 5 X 51T, logR
HBREVBED uafve OIZ5.750C 5W2HT 5HE
& ((4-28 WRINZTHOFER) TRINABMID S
MNEE->Tb, COFBRRBRDXICER2L55 40
EEABNS, Db, (1) ThNIL ST, RigH
DUBRTH - T H MBI IOMECC, Lrdcog
O TIHRYBEORIEF i F-27 IGRUICE S e 8 »
JERICR X {, —fRi3 da<des THBHDICHLTC D
EICE da>dis ThH D, Lichi-> THRIGHEHORE
DD keldss DL, FilOWIFIRRD WEOBEI

BRTKREL, TaDDL uaxfvy O /AS0DETH
%, D¥IC logR<—0.1 ORPTIt, HKMHOH
12U RHEABOTHIERMIL,

(3)  PAEEMHAEIET Je b

BRI IR T, M IR 21
BYREFERGI, Mgl g 100m ¢, ¢ 5 Rl
FEFREHE 95m Cd B, € 2HDE ULTH 5km O
FIME P PEI U O A PIBITEE E &5 34, Tk
H OB IR RIZ TIRIZ 120m TH - T, wWAEuIZER
M FACTERUIRER T 3, log R=0.4 D & Xluce
=3.40m T T, J=1/10,000 &3 3 & d. =0.42cm
<dn THEEROIRIETHSB, iz log R=0.75 D&
X Ntmex=6.70m TdH T, J=1/2,700 &$5& d.=
3.10cm>dn T, BB D THRBHL TS 2B bh
%o LIZH - Tlog R<0.4 TREGEIKET, -28 O
5. 750 E L OEB KL (D> T B, F I log R>
0.7 TREBERORBTD - T, /vy ORI
L hpphEn,

) FUERMEEEINET (BRI

BB 24 ~ 2852 C B B, MEETIE RN
FRERBAEETE MG, M X 0°C 5 MO
00m T3, BRFTL D EHA~H400mIs X O THA~H
600m L FOXETNE, Hite dICEBTH 5, B
Tt LR OPREED & BB 3 N H > T, /£
BRI CHER AR Th 5, log R=0.05 DL X
Jtnaz=2.1m T, J=1/2,500 &4 % & dc=1.05cm<
dso Tdb, DXL logR=0.38 ®& & Jlinar>=3.60m
TH->T, J=1/1,600 ¢T3 & d.=2.8lcm>d.>dso
Tdhb, LIEF-T log R<0.1 CRJNTHEHEWRT,
log R=—0.17 @ 3 U3 AMKE Lic Bbh Tw 33
OBITH b, Fh 0<log R<0.05 ORI
I —$RIT 2 > TOBIRIBTH %, logR>0.350 542
TNTHESBHL T 2B E&0BIKTS %,

(5)  FEESMERLEIUET CRREID

BIIRIIEMS0E 4 A~3E2 B Td B, HKIED
R T 5 4 AWFHRMGEET R VI, Hdds k¥
C 5 HOMEHLE 100m Td 3, [UEOPHTD &F
HyC T2 BITC, AR U - THERRIE D72 D ELHE
LT %, HIEKELEICIS 5 & EWRSP AR L b IKil
AR L D ICEDN B, BB THIREVEEICD
12 - CHRERINISER TS 395, LUt b s i
gL Tn 3, FRRERSL ) OWHCRIzA L
T, DEROBINREBR S X¥OLBH TH S,
Jisbb,

log R=0.28, J=1/3,8007T, d.=0.63cm<dso

log #=0.30, J=1/800 T, d.=3.13cm=dso

log R=0.35, J=1/600 T, d.=4.68cm=de>dn

C OFEMP W6 78 X 51, KEC 3 RO

(27)



28 + 7k BF 3E Wr
(1) BB KB
100
80—
2 ol
o
o~
20
) | | | | l |
0 20 40 60 80 100 120 140 160 180 200
d (o)
(2) W (KHID
100
80—
E eo}-
* 10
20
| 1 ] [ I | | | |
0 20 40 60 80 100 120 - 140 160 180 200
d (mm)
) BAEFGEEEND (4) AL A&AEEREN
100 - 100
80— 80
E\f 60 [— £ e}~
> a0 ® g0t
20|, 20
1 | | 11 | !
0 20 40 &0 80 0 20 40 &0 80
d (mm) d {(mm)
(s) BB (XD
100
80—
g wl-
& s0f-
20 -
{ I | { |
0 20 49 60 80 100 120
d (mm) °
&-27

=)
(&) 3 ANl
100
80—
g wf-
& 40
20
T |
0 20 40 &0 80 100
d ()
(7 WK (ELTH
100
80
§ 60
o 40
20
0 20 40 &0 80
d (mm)
(8) 814 GEgEIn
100
80
2 60
™ 40
20
| 1 1 |
0 720 40 60 80 100 120
d (mn)
@) & &N G912 ~19/16)
100
80
g 60
e 40

L1 [ 1 1 1

0 20 40 60 80 100 120
d. (mm)

ARBTG5 O W IR 710 WIE S ig

(28)

140



P (%_)

%

AT NE o MR A L AN & oM dic o u T

o) &M

100

01—

40—

[
0 20 40 60 80 100
d (am)

a1y HBWTF GFéa

(12) 0 7 15 (B D

100

80—

60|~

20—

[ O
(1} 20 40 60 80 100 120
d (mm)

ST GEEHID

140

I U N N N

] 20 40 60 80 100 120 140150

d (mm)

(14) 0 & GXBNID
100

a0

60

P (%)

10

20

ns) B B EE G RID
00—

80

606

P (%)

40

20

(16) % 3| G ID
100

P (%)
o
S
I

[
o 20 40
d ()

60

Bd-27 GBI T oW IR 1T o W B




30 K B RO O %

(1) B R B CKEI)

6y # # (usn)

162 BERE
- " 015 33
_ ;g;‘i};; 1 25 y :f L 27 94 30
. g <13 £ 33;3?:%31 31 026
Y / P55 % oz
10l7s 22
'49
9
gl L 1 ) 1o 4111
0 01 02 63 04 05 06 07 0.8 09 1.0
5 log R
P SN N T T T O Y T T TN N |
~04-03-02-01 0 Ot 02 03 04 05 06 07 08 .
log R @ &AW ELID
16'—-
() @ BBE (KAN) "
s 8
N2 s [ o5
= o0 10
10 o EER
o4 7}
gl 1 0 11 ] ki
~03-02-01 0 01 02 03 04
fog R
!
-03-02-01 0 01 0.2 03 04 G5 06 07 (e) B 1 (mm&)
fog R 20 33
18 o3t
3) WM E F (kEND 18
18 316 189
17 \Eid 515
27 5 13
’5 86 1o5 B, Bogy T
Tiaf- 95 s o2 % 12 —— 120 °10
3 93. 118 .o BEE o EF K 10° & -
- B . 10 OB K 9
12 o: BEK .
] N T T T T A M A ] I N W O N R S O S T A
0.1 02 03 04 05 06 07 08 09 02 ~01 0 o1 02 03 04 05 06 07 a8 09
fog R log R
S
6 Ly 3 & (EREM) (2) Z I (19/12~19/14)
11
510L .
o
8
8 $ Bg’
e 7 sg, 0 1
o EE 6 0 0.1
6 CIBHKE log R
TN U S IO T WO A SRS B
02 01 0 01 02 03 04 05 06 07 08
log R o) EB-B GEi)
24
) BB (XwhD 22
o BT K 20
oI W B 218
>
07 > 16
o5 14
06
02 12
o3 10
1 ! i

0t 0 01 02 03 04 05 06 07
-tog R

B-28 FIRENMIIC 20 5 R

(30)

~04-23-02-~01 0 Q1

I ]
02 03 04 05 04 Q7 GS
log R



ST BOMERE & FINETE & oBE Iz oWwT 3

1) i8R (Fahl)

(15) BERE (WEN)

22 — 4 ~
20— 12
18]- 8 10
= 0 o5 7P T
61 > 8 o6 ©7
D oS
}14~ "
12— TINS HN T SO N N N
-02-01 0 04 02 03 04 05 06
101 log R
a__
i
0.? Qs
(16) ¥ B/ (FEN)
12
5
19 B 10 - °, o © ©
- o® ° o
:g: } 8 4 o
i ;
14l ) A T S T T S N W
53] 02 01 0 0.1
}ﬁ* log R
wC H-28 WEBWIICRY 5 EEKSR
10e *® -
8. 2o 1/3,100~1/6,5000 R § N T BEEOEEAIC
o "W, &b, T 0.3<log R<0.35 C 1/400~1/800 & 7/
-03-02-04 0 01 02 03 04 0S5 06

log R

a3 & F (Fsgn)
2

CERR
OB ¥ K
i ! i | I
0 01 02 03 04 0506 07
. log R

FTTTrTrTrT T T 71T

PO D OO N

Ga) Hn & GREID

20
13
18 900806 [
o8 8 8
216 8010 909 09 ©
85012 ° ° ®
> o9 8 o8
o 7%
1 o7
12
ol 1 v oot
030 32 34 35 38 040 42 44 46 48 050

log R

B4-28 WHBWMDTIC 00 2 FEERNT

REEIEEBIRK E DIITHRICH B, T HRMBALE
Brid tanfvy OEMPEBICNI K 85D, CAULKEH
DABICE 72 - T log R>0.3 TRHFI/KN #KELILD
2O THOMMIZ & 3 TRRIEROBENTDRIZ D E
Bbihis,
(® FHmmENE Ui

BHEEERRMETD 5, WHENFICR T T 4 A%
HiEHs X R R AV, HEEIERREH X OUKEC 5
EAEES £ N E0 100m, 200m TH B, TR
LY OB C, FERE, PRl X R IICEE AP 1
mEBFHOMESH D » T, MOMIEKFICIRARINCE »
T3, FERIRABRL VES 2~ 3mD & AN
b b, HREGEESRTH B, BUFO LHER 700
mgl Bichbiz - CTREIRERT, T 300m ¢ 500
ECAPLBIMULTL A, logR=0.60 D&% fucz=
4.60mT, J=1/4,000 &§ 5% & de=1.4dcm<dx T,
HEROIRBTH 25 5, K-28 OFEEYEEERICI Y
BRERRICH Y DT & EATIWV, log R>0.60~0.65
TREBHKORELELLNS,

(0 KRBT (BN

BR300 TS 5, HEHIEIIR 7T 4 20
FAMEET 2 G, Wi L 0T 5 MONERREHT 100
mTdh b, BHTHLEHERICS > CERITTHF T
BRI, THER LTS 2 PEll U Tt ARICE
LT3, I OBOMMBH - THIKIT &
AE IRV, logR=0.,19 D& X ltnoz=2,20m T, J=

(31)




32 + K B

1/833 Tit de=3.30cm>dn, 2 ¥ logR=0.13D &
& Mnar=1.73m T, J=1/1,052 T} d. =2.05cm=dun
>dso, F12log R=0.094 D& X hmaz=1.35em T, J=
1/1,818 THk d. =0.93cm=dsw Tdh %, Ui - ClogR
<0.1 @ 3 LAIRREPEERT. o 3 XIEBEEORIETE
>C, MHRS.T50FM%E § SEE LICHIO - TW 3
EHALTILIP AN,
8 FEIEMTEIET GREID

BRI R20~ 30T, HEERIIE T T 4 AT

AR X CHTT 2 B v o, MSdE KT 5
DYGE LRI 100m Cd 2, NP0 RBR L D& U
TEHAFIL00m, THANISOMOKEIKEET, B
DIRIBIXEAKFERIR D 5 /KEL2.5m OF X 0BT E T
FARZYOVRT, 2.5m kb 4.5m OREEEIEGE
U, 4.5m L EDE CARBMERETIIITIARTH %, logR
=0.52 D& X hnar=3.70m Td T, J=1/3,330 Tk
d.=1.39cm<dn, 12 lbgR=0.705 D &35 laer=
5.80m T3 -, J=1/1,820 Ti¥ dc=3.99cm=des>
dn ThHBW 5, logR£0.52 TRINEIETH b, logR
=0.705 TRBHHKORETH 5. K28 THEEED 6
KU, 5.7508F1%  DEBREI I (D - T3,
) 7RI (19/12~19/16)

LR~z Y BOKEICD I - TR IEER T
»H5H, FIRRLS (300~500m), BESHTRICHER:
UTHRBEEL AR LTV 20T, MEOHIEEREG
AMIAKEZNCEYTEHING, COLSBTMRTH S
12D ICFEKRSOBIMNRET, Ulh - T Ticidfiit
BIPT s (, THROERBIIFTOERNRRIILE SN T
B L > T OBFOMRERY Iz, W34 27
HOISHHRIC X 2/EKICE LT, 8E&iswio
AR & D THORKES & RN OBEIc 1 3
HHEMENIhTwah b, Zh ok SBIEN (19/12
~19/16) HSHOEARMALHITL, KA EKTC 55
AR OBREHICEE S W I RR/K OO FE D ST U T,
—REICHE I ENET, B ERO 12D RN { 3
HIRELBICEI N0 TH-T, COLH>LE
T TRENOEIIZ VD, BIEND X 5 LimuiRE R
AT AFANITCRERDZLNOT, HIEEHPH<30
WHESBEPEL, EEOX 3L TR 12 ZENI

(19/12~19/16) OEROWER ST HHES LV EED
N5H, FHRANORMRYRTHADT, »A TR
UIZDTH %, :

0 REHSIEMET G

HIRD BRI ~305E T H 3, TKMRIE Y
74 ARERHETTHE U, FKERIERFCaAE
Uiz, EB/KHEE 3 & OKE ¢ 5 RO 100m T
b b, BUPFT L, THA~% 500m OREIIIFEST,
{KBHT IR I B 2 TIEC, S KM ESKROD

Bowm &

(AU T B, F5KITIE o TREEDJEHERUKEECLlE
Idm 287 5 &, KEZEHRD 5 100m OHitUTH
B0MDEE T - T B4, HENCHET 5k 5icie s, o
FRIZH U S EIRITp 12 X » T, C DIRIBH Lifi~ 12y
700m, FHit: tkm Bl EFROTL B, [[M-28-00 T
BPEHLEL5E->TRVAY, BEVKE(ZBICLIE
W oT uafve OFIZKRE (22D, logR=0.3 bbb
SKEURNANZIE Am DL Bicis 3 ETHOVNE < 22 2810
BRONB, ThZFKH LD, Kk CEKHRO
WEEHDEE L Bbh 3, logR=—0.4~0.3 T
HOC RS B5E DA IKEVLD, ChitonT
BRI {35, D X CHHOBIRA 2312
DI % M TR ARE 2Rz, log R=0.3,
T e h LK TEKEED 4m LI & X ORI
DIKZE Iuar=4.40m TH->T, J=1/1,800 & §3&
d.=2.78cm<dn Td5H 5, log R<0.3 TiENFIL
IARTEERDOIRE EZA T IV, iz logR%0.7 Tk
Bmaz=9.1m T, J=1/1,400 £33 & d.=8.13cm>dn
THd0 5, MEO—FTRPREPBHL T3,
W FNTTHERNET (il

B IEN30~314ET, FENAIT IR S
7 4 ZEERRGER e, PUKRRIERF T & 1B
20T, H5f X0 C ) RO NS 200m T
B, TEHE EHAKI400m T, ENTHANRILIE
WEREHE DI > TR TH 35, {KIEii b~
800m®D & T A THRAZRICIAL, 400m{ 50D ECAH
SAERICEITL, BUFTTH~AHN2km O ECAETC
DIRBWFEN T B, FRERTE R BINTE (RKHEERR
100m, FEZKEIFE280m) TH/AKRKIXII & A CAMHHES
1, 3~5cm { LVDREDOHRPHTAEL T 3, log R
=0.3, $2bbAUKEOKN H=2m s 5 EHKS
AR EICD %, log R=0.15(H%0.50) D& X fnar=
1.90m7C, J=1/4,000 &9 % & d.=0.59cm<dn Td
AInb, UH-T log R<0.2 CREERDIRETS
%, 280/ 5.75 X b bR BPICKELESEZ LD
FERER S 2D, AU H>LTRRICHRET S, i
log R=0.35(H=2.20m) T, de=dn &3V Th %R
W35 E1.2TmElnh, EAHKOIZEAELRITDIZD
BIK TS >T, logR>0.3 T unfve DfiMSEATGTI
3L B0, PEBIHOESS X OFIKIA MU
PHTAEARLCOB L ERLIDIDEBDN S,

9 NITRESERERET (R

BRI ERSE~20ET S 2, IKHERII TS 4
IEEAMGEE R, AAKERREET 2O THE L
12, BEEBEEEEED 100m 3724 200m G, JKfC 5 HE
OFE R 207Tm T 3, FBRBFTL b ETHiM
EHIHE D EVRIEICDI bIHEUR TS - T, [Bkes
ZIGHOIERINT S 545, T 5 200m { & ULFH

(32)




LR O MIER R & FG AP & o[ihz 2w T 33

T, A2 A b nT0 B, IWKBIKRER, TR
THRINAY, HEM S0cm Ll L 28 A b 84
LT3, ZERMIOFEKIITMT, R0 2 EMm
L 2T 3, log R=0.28, Tisd bEUKEIDKE H
=1.35M D & & fae=3.0m T, J=1/1,300 £33 &
d.=2.88cm<dn Td 3.2 XIT log R=0.4(H=2.9m)
D& X Nnar=4.0m T, J=1/600 &¢ % & de=8.17cm
=dn Th 3, [H-28-0HCBVT, logR H0.4%C A%
& wufve OEBETNII (B ->THBT i3, WEER
ThDFEEIs & CHIKP K X 10 M % H3 3 RIS K
LitoacticisioLiibhis,

) ETHORBRUDT (PEREID

BRI AT26~30IETH 3, it L' 5RO
FUsREL 200m ©, FEEBRICI 5 4 AR
FHEEmMPTF I RMBT 2O, Rl X Sk
B ETHAZ 0N 600m OXFIHEECIpkk i
ETH 3, ERMHOBREBNITNIUCH b, HHT
b BEBECERIIIILESIE SO, Ml s b ITEESRT,
TR KL D5 HOC HEIT, KRB LHTm o
SETHUIIL > T B, AR D2 m
& {28 o TV TR 500m ORI, HIAL, FBEEFETTWL
IKHEHE U TS, log R=0.63 D& X Jtnez=5.00m C,
J=1/1,600 £ T3 & d. =3.9lcm<da &2-7T, HE
DIRBIIFEERTH 5, LIzd->T log R<0.6 O
TREEREZLTE L, K-280H0413 29.3 OFL]
2L OEB RO >TWEH, logR 250.6 2BA 3 &
wnfvy DX COEREL Y PPNI (R >TW B, T
BUWBEBREHOESL 0 LEbh 3,

() EEHERLEBUET (EREEND)

BRI IEN294E 6 ~ 8 HOBKITH U T e bhiz,
MBI R 2 F ORI R 100m T, K 5
FEOREIRREX 258m Td 5, HOMIHRHCIRNTIRO
FREOHN (BH) Td B, WFRSREIOW TS -
T, ARBIBRTEROMICIENYBSH 3, cChr bl
FEMME D2 D BVEBIR DY > THOZES TS % 2%,
{EK MBI 49 800m B3 T3 /It » T B, fiakiER
DIKBL H H31m 2#E% 3 & D RHiA»BD 3, (3K
M5 de=dn=2.25cm & UTRAKE L 2 KD5E

(J=1/800 £ ¥ 3) 1.44mL i T, log R=0.33 DL
THMBDIZ LA ERFTOL > THERBE L T v
%o Ulth-> THITRIIZ TN TREROREBICK T 2
DT, RPRX(BBICULIEDS T tafve DI
IBBY, ChBEVBHTI29D, & LS IRIE
FKHEFAIR L b KX M2 & - 1ZEROTDED,
IKELD BRI E b 22 > THRINT 2129 d, WIhd R
RicksioeEbhns,

9 EFHGHEHORERET (heut)
IR FAT295E T, i X OFC 5 oSk EgE

i1 100m Td %, Nt ETFHAZ N Sh 500m X[
INFERT, B ERL DI, BIMMIIERL D
IChH B, FHKIIE2HMEONI0m FHOLTAH»H
Ltk h BT U CHIMG E AU TV %, log R=0.13
DL & hnex=1.4m T, J=1/400 &3 3 & d. =4.38cm
>dn, log R=0,44 D& & hwna:=3.50m T, J=1/900
ETBE de=4.8Tcm>dn THIH D, M-28DERT
NTBHRORIBICH T 2 LD TH 3,
(0 HFEERBRT (R

PR IIRI204E 9 H18H & HIRIB0EI0H 11 H D KRS
BRI > TR b O Tdh 5, HiddlEICIRE
FH AT OV SR ER U s Mt 2 B,
WRUC DI UVIEBEIE R B O T, ChicfliEEss
> THECHEZITE - 120T, BHHOEEIR DD
THRETH % b3, KUORFEETHE K25 Ic &
515 & 51, 50mis k¥ 100m iz No.1, No.2,
No. AD3RFTT, SELJHiE 2 R 12 8H i No. 1, No.2,
No3Td %, /KT 5 B2, No.1~No.2 6 X7 No. 2~
No.4 O ZNZNO T 5D SESlti% iz, FEiRE
T~ b EOXERCD I - CHEBC, R,
WRHEEE UTHBRTD 5, BIFGL T TBEKOR
BILBU D HDThH B,

I (1) THAIZ K iz, RS TREEO SR
B da CHUTREERKOFIZTH - TH, L OffIZ—
FETH { vefvze OREZIICHBTIOTHADH,
28DORDIHRO T I U 5.75 L hAI b
RV TH B, LEEOEBNBNCI T 5 FEREH
O (1] TRRIEHROBBICENTH LY S50
T, (afve~log RYDFEHOFFC D>V THB IR TS
DFIIZLD L,

2 ¥R FROFBUFNCH T 2EEROBE OFEII
5, Manning s8iC X - CHGE U I SUSEE n. D%
BN ERRPHEICE > T T ey b5 22956 &
CR-30ITRT &R D TH B, MPOEZI, [F-280%
BUCHT B b O ORITRA L TR S iz 2 D%
WAL LD TH B, 0 OFEPEHIWSE->TIE 1S
», [H-29 OIS, DIBUS, WAEE, FEES. PR, W
K, FERIBOVTE, 7 OfBERED FERTho
R>om OWHTIR R OKE IO ST, 13135
fEHBBULTIULDP ALY, F12 [ -30IRINB &
S, RM, WET, NS BTog negics,
DN R DREIXL>THEUSELELTHAEDTH
23, TRIEOWTRERFELUIGRE T3, K29, 30
DFEFE2—DORTHED 123 DM E-31 TS -T, WiE
RoRigETr, AR, HETF, NG BTF2RUE,
7 Offiid 0.020~0.0335 OFEIICH 3 T & ¥bh s,

2) BHNORE
-28 TED N3 X5 I B HEMIC-Th 5

(33)



4 K& BFE B WG

M
(1) BEB(KIN)
...
-]
0.03¢ ,1'
ety ————0"
o * .0.?.
= .
0.020{— *
o: BEK
— o: IR
ootob—1L L 1 1 L 1 1 1
2 3 4 5 & 7 8
R
(2) EATRAE (KA
. o
0.040{— .
: . °
‘} . %°%o
0.030[— D
& B
L34
0.020—
o BERE
- o: IBEK
|1
oorol L L1
R
(3) BMEFZFCEE
0.035( o: BEKE
0.030 o B BE
e . °o &
0.025 —fete—
0.020 | I { | | | I ]
0 32 5 6 7 8
R
4y A& GAREND
0.060 —
| e ETKE °
o: B o
0.050 [— &,
— ] ]
o o
=
0.040
o
3 (o]
0.030|— s
S S
| -
1 I | I ]
0.0205 1 ? 3 4 S
R
£-29

(34)

(s) E BRI
o.osol- * BER

o % [ )23 .
0.040}- .
»o s &
0.030 . (3K )
X ] . . oo
0.020 = . *
*
| 1 I
0.0105 1 : .
R
6) #F A ORI
o ESBRR
o.0a0}— © 1 BHIE
*
P’ . ° [+]
c L] .. o o
0.030}— o ° °
. - .0 <
oomob_ L L i b it 1.1
0 1 2 3 4 5 6 7 8
R
0,080 (7)) FARBETID
: o BRE
o: BE}IK
.030[—
o 0.030 .. o °
0.020[—
1 ] | .
0 0.5 7.0 1.5 2.0
R
(g) BB GEEN
0.042— o
0040 ® : ETHER °
0,038~ o : IBHK .
0.036 [ e e
0.034 [— o° ]
, 0032
¢ 0.030}-
0.028— o©
0.026— o°
0.024 |-
0.0221- . .
0.020 |- —e——s——o—
0.018 1 1 ! 1 | { LT
o 1 2 3 4. 5 6 1 8
R
(9) £ E N (19/1aa19/16)
0.034f—
& 0.032
0.030



PSP o MU & AR & ol oun T 35

(10) W& GREM)

0.030 -
. ® o
. © g %
. Aed o -
‘-;. 00 (7_ o o
0.020 \— & o
Q.040 ‘ ' I I - [
) 25 30
R
@) BERESE GEN)
0.050— °
o . o
o0
o
[=
0.040[— ° o
o (=] °
0.030 | i i
E 2 3 2
R
() B GERn
0.042f—
0040} °
0.038]— °
0.036 |~ °
£ g.oaf~ °,© ° ° o
0.032 [
0.030{— ° 0 ©
0.028{— °
0.026}—
t [ ! t | ! |

06 07 08 09 10 11 12
R

E2-29

T, ZNHOHEFICOVTOEDL 5 BB 2154 -

120 BT 2GR & L TORORE R ORIk h

2RV, ua Z2UBEDHED IS IKERO LBSEDE
B L § 5 &, BRI TEDI NS,

. h ........................
7];. =A,+2. 5loged— (15

HIfEL D Otit? Q 95 &, wa=Qlh THBIH
S ERE2FDL ST B,

Q[ h
- L510g R nrnnraneanaaaan ’

Vah] Ar+2.5loge (&
=—5E& bfﬁiﬂl&hfﬁ'zﬁﬁ”é L,

3 dh ( Qlh

9 "h \Vgh] ) d4-

3 2.5 b, 1.67\dh _ dA,

~3(1+ 4 0ge -+ 17 )= a,

&z, ds=3.0cm, h=300cm ¢35 &, L3t

s 52) - e

Lish, ST, CTERFKEILOTIKENA

ECERLIC D, KIS X > CHORkMB R LT o5
¥, KEHPsYRE (LT 5, »h KRBT
*10cm OFEMD 12 &35 &, dhlh==x1/30 TH

ay 2F G

o
0.030}—8 o o
- §° °
“ - 00
0.020f— *%&, **
8 LR =h3)-S
¢ o:IF#hIK
| SO U IR S |
0.010; 3 <

X} [+] Oo
0.030 - °?;°8°
\. ° ™800
v A4
© 0.020 .\‘ .
o BIEX
. o: BHIEK
I | i | [ { [
0-010g- 1 2 3 T4

R
(3) MmEHEM

0.050— .'. «  EEK
- o: K

0.040

Ng

0.030

0.020

0.010
o]

0.070

0.060

0.050|—
»

0.040

0.030

0.020— *

0.010 L
1

(35)

1




36 R B O B O® &

0.050

0015

o046

£.035

Ny

0.030

0.025¢-

0.020

0.0i5

0010 |
0

B-31 HEBETICHT 3 Manning
MR (EEK)

b, Ar=6.0 £95L dA,=£0.96 L5, Liz
MoT h+dh=310cm QL A,=5.04 T, t./ve=
5.04-+2.5loge(310/3)=16.62 &% 3, ¥z h—dh=
290cm DIFIT A, =6.96 T, #xfv2+=6.96+2.5loge(290
13)=18.362 78 5 C, tnfvx DO ZNTh ORI
Tdhsd, H-28DHOLAZCO L 5 IKERWIHIAICIH S X
b3 BHUTH %,
DEChDEE-EELTH RN JTHEITS &,

1. df . 2.5,k \_ dA.
377 1+ A,'°geT)_ A,

B & AR R[k=100 &¥ 52,

dA, __ ... d]
=146

J=1/1,000, dJ=1/1,000—1/1,500=1/3,000 &3

B, dA,=—-2.92
i b, 28 obhd k3, RUMOKEICHL
T, BRBSIMBACT, Ukd > TR L T
WA TS, R RE-HHOKEC 5 ibfliEsh
T3, CRRBEHOFAZIZbDEELLNS,
428 OHOEDOREDIKE C 5 HOHHEFEC X - T
FHU L TREFT 2 C LS LIEDHIEEND SHEES
Nr, ANIKHZBY HFEMTIA DB HHLIES
OWUIETH B 5, EEOTIITUD b AHTBTIED
RERVTHH I,

3) HIBEREGCOWTO—RINERE

(1 IG5 i, WSS i NIz KT O

WMHEEE, DBEORIR E ZORAIRES X O BRSO
BIBE UTHEDINBZ T LMY S I -1, TOBRE
DIELHE 2 ks, DEORERIMIED5%D ECAD
RifE% des, HIKEER 8, FEEGHPE & MRS EGEE

EDIE vefvg. TLEDTE, kildes=f(B,vslvee) D
JRLU, U5 Tde, 3BLY vefve DfiZHAN
i ke RO HEND, WD 51T, § REVBOITES
T L OREF LK > Thh b R - ffiz s &
WAV, TNEN BRYTHIHNILR-IIRLIZE S I,
FIRICH 169 5 ARIREO T BED dos & B & DRI
BIF—EOBRER DI DBE B0 LIt > TR
DRIBERINMED SEHSRY 2 8 &, [-9 @ des~ il
BT dos ORI RFR L TRD I F OFHH» S 18 %4
M by BXO RS 2FELT, W2l Uiz, %
1210-28C, [HERORBICHIES 3 58120 T MM
BE ks ZEGEL, TOk DML by 1213 & %253
U238 D ML HIEEDS TIPR D M & > TH S 5 JZIRIE
PiThH 3 &EAI, HMHEDOCD ik Manning DI
BECPG, keons, ky—ng, kf—ng E LT, NiRO
H. A. Einstein O FHEIR L > T #:s b 0y, T nd %
SRR LTINS & 5 MBEGREC nr 200 nyf 250K
Ulze kg 212 kY 23R 2T, (1) OB-6F 7213 H
~TOHSR 2 FL TN dos, BB ET vefvg. D%
FHINELODTH BH, 1.0>0:/0>0.7 OB
125 BT REHREPSCOT, [[K-28 DFED
RTCD L) SRIAPIC & % B2 5~ by
X ol FIORMIEKEROHIZT 2EEKOIRE
THh I BEOBUE» DB O (EE, WERE, A
) OPTABRRAPNCOVTIE, 2 (12 nd) O
Rbie, KRN CEBICER S N BDEHEN ©
ng' 2 FOCORREENS o 2EH U, NI UVERB L
CIHFERIIFHC O O BRI N TO BRI
I SOV TOTHEPBOOT, ny (Z10ix 7)) 28
WAL kit Ui, ERIREBRNRICKY 2 WBR PO
BERBEL, LEPB-TEOWP 180 51xd
TR AR RNERRO L DTH - T, TOENHT
OBBITH UTIRNK-9TRT & 928 (des~B) DB
ROIEBNDT, n! OFEBERDEI -1, BE (@F
JiD, BUETE CGRiID, AR GEID, BT (FiREr
D OBEFTCREREN R IS Ehic s - Ty
TCh o PHEIBE 252 50T, EKEHRN 2N
AGEOHERODWTOAEET AL il K28
TLF0 4 BRI % un/vi~log R DEZDT 5
FB.75L D bRBPITKEL, bbbk xR iTk
> TEEL, RMPBKRE L 2310 T ke DI
BoTW3Y, ZOFEROVTREIEL { RE $
%, Zh b 4 BNFNCIT B ks ORDFIZ, H-280F
BETE O LIV LD (IR b IEKMERE
Z2RRKUTHEN S BECETTN3) 20, DX
HEG (BRESID OBBMIX$ N CHEIE TS 355, [K-28
T 10g R=0.35 D & & #a[vx=16.0 & LT k. 2E{ET
3 & 4.07cm L3 5h 5, BIEROBED k13 4,07cm

(36)



WM O L R B & BHENR & o i DT 37

LHEDIVRITTH 3, > XD BINIHIZAGR
D& 3 ITHRBIAE 9 H27 R O15FE BT & 2/ E5KikD
bDTH 3, Kl XOHNOREIZ G-32D L3 H T
Db, MLLBI LML 2 BT HKIE & BOKEGISG

[-32 1 4 ) o ¥ K

C, (DX DOHRIEFAELY & HHNEI 2
T > TRDI, ZNNOPTRIKREELD \

DKBEUTHE LI HRD E EOR2 I B3¢ T
W3 MR TR EMNEL < 27T 2 858 &, 1o
e & BHOTRKMEEHHE L TAML T2 B8 0=
DOEBCIHE N, M TRE-33-00 L ) Kk Xk
WD UIHITEET 305, —RiTiiice
HUEEM D0, CRIRE U THEETRO™
RSB L S, Hieksl (lEaRan
M, B OFIRIEIC X > TADERI N S
1D RESROMEHERLL, Ch HIHIL
ehlickx nigEer B2 2 b0 Bbh 3,

COX S BIPROBEFEOA X 13, ©

@) . b

H.W.L / \ g MWL /

RN ES1. 3km?, HiftiEE26.0km)
TdHb, DWCAN (28.7km?, 11.5km),
FpJil(24.2km2, 8.5km), FEIYII(17.1%km2,
6.5km), Hijll (7.75km?, 5.5km) QN
b3, FE, ANNCOWTEAEELO TR Tk »
T2=o M5 7 %EDY, BERRENTNEIING L
ORI OBITOMENRE (T CiR¥SHEZITH 3
o b PO FERSEIED S HaE L) B THHE
M2 HE Ui, 2hic ik zhah 199
mifsec, 66m¥/sec Tdh T, HKEECEAMRIHN
1227 HI6BFL0MC i3 ), FINOB TS ORI £
&R 120m3fsec, 20m?/sec Tdh %, FI-FEII, FER
L, FNZ ObOAEINOHR A5 LT, $40m3fsec
EHERE U, FR X NSRS OBAN AN 1,990m?
[sec T, TO& = DRKEDOHIE 410m?/sec TH 3
P 6, US> THIEN (19/12~19/16) Hhflcisiy 5
BRI, 1,990—(410+120+20+40)=1,400m3/sec
EHEEEI NS, FIokbi X OUKE C 5 Bl K IcE:
B bl DB 2 U U RS 128, Z0 bR, &
B, PEMEERHT A L0 X0 L S s, $abb
R=1,13m, A=583m?, J=0.00547, #.=2.40m/sec
T, INHOEDLHEREHRT 5, k=24.6cm,n.
=0.0335(R=1m & LT) &43, TLWHEBEHOBR
HEZEA» HEIHT A E, d=7.72cm &Iz b d.<d.
<dne: THIDLWHEBDTHPRBHLTLEH, ¥
BUMCEEROIRIEEZA T ke, s 2EHLI,

PED & 5 UTRD L ABRFNCI Y 3 AEO ML
DEZPROHBO TRTEE-1IDOL I ThH 3,

D FIE-INCRI NS BRI X A M (s 9147)
EMPIRIE & DBIR R W ¥ 5, —RCTIC RIS 2 i
A DIEE LIZMMN S -°C, T EICEAHT CRNMS TS
RTPOWEE ZHUCHINT 5 & AT, MMDOREE
MBELO, BB TRENOEI M ATICEE S hs
FRED & 2350200, DHECRIGEZ 08

N2

E-33 @ )il o % & ¥ R

BILEREOEPAREIVRE, OB ISBEVIE
EREVEIEEIN DS, HOKEIPEEDIHES
NEHIERROEPRD shd Lt s, UL
5 EEANITRMOE S T RS X ORI,
BRI —, FBHIZOM»WETH 295, ChHD
TP HBC O OHERROW 22 ) 5 © LA
TdHb, CLTHEHIDEDL 5 5 HH CHISIRI =it
L, BEZERZ I 2 EMWTEI, RO X 5 K
B BHINICRETT S 2B T, MEOBEIRE» R
EZDEOOAIFEIIFHEHRD D 3 BB LTI Y, ik
T HEEICRPNTENE CAIKH B, £ CTH-34-)

i
257
|

B-34 @) #) oiEi ik

C

el

o Ll

—_ / /
o Z

|
C
B

£-34 ) #NoREFHIR

(37)




(8e)

#=-11
wmo R # ks kg k! Ry s ny ny! gl #y 7! e B ¢/B ?M{j{j{%ﬁi%ﬁ it #
(em) | (em) | (cm) | (cm) (m) | R my |0k
FIREOR 18 1) 9.42] 16.20, 14.4] —|  0.0260 0.0292 0.0285 — - - —~ 127 0.0840[ 2.0 80/127
MABERCR 23 /I 24.42 s.soﬁ — 4.33  0.0327| 0.0247 —| 0.0230] 0.0159 — — 8 0.0623 1.0 88/88
MGl £ D 6.92.  3.12  3.45| —| 0.0240 0.0213 0.0222 ~| 0.0071) 0.0057 — 117 0.0602 2.8 117/117
o FRCEEAD | 13,99 3.55[ 3.55 7.73  0.0293 0.0220| 0.0220] 0.0258 — — 0.0089 150i 0.125 2.2 150/150
pOBCR D | 276 9.03! 9.55 3.47]  0.0327, 0.0252| 0.0255 0.0222 0.0154 0.0150 — 304 0.055 — -
7 OWONA D | 16.43 4.21! 4,211 —|  0.0294} 0.0225 0.0225 ~| 0.0138 0.0138 —| 112 0.0267 1.5 112/112
HKHICER <= 1) 8.54  4.59 ~ 4.200 —  0.0266 0.0234| 0.0226 —! 0.0081 0.0095 — 17 0.135 1.1 70/117
FOEGER 8D 2.05 5.17‘ 5.17)  —|  0.0202) 0.0235 0.0235 — - — —| 78 0.0705 1.5 75/75
sen 2| e 050 o5 < 005 0.6 0.0 — 00U ooz~ S0 ool7 - ~
A mQE 0.89 7.62 8.38 | 0.0185i 0.0255 0.0260 — - - —| 192 0.0998 2.1 130/190
BEHCT ol 11 0.49 4.0 4.68 ~|  0.0162 0.0232 0.0233 — — — —| 85 0.0304 1.8  6O/85
ANEROE D 2.83 13.4sj 13,700 —|  0.0215 0.0283; 0.0284 — — — — 135 0.0742 1.9  95/13§
(R D 7.8 12.50 12.20 —  0.0255 0.0275 0.0274 — — — —| 170 0.0455 2.9 155/170
WORGR D | <4.07 5.72} 6.300 — <0.0230‘ 0.0240| 0.0246 - — — — 92 0.132 3.8 80/92

PESN

s 1

i

N

£ % M o3




MU 2GH O ML (7 3 2 TR & oo wT 39

DL ST, —HEOWEEET 50 2H OWHEEIE 2 1k
BUISE I, Tol EMOOREEN IS ORI &
HPEML T b, TS DBHOMBILL > THES
NTTARHMOEI LEREOKOWP ATV EELD
N30T, TOL ) LNHARED & T A TIRMIEE
KEXWC LRI D, D XICE-34-0)D & 5 ITFiEDSR
STZ K 2 DHLUEON I 2 8<% &, MOEI &H
HEDHBELWIR D6, MEOMSVEHEO
HHHt E FOOHES/NS OD S, Ulth - THIEE
S REVED S FRICR S, COREHER (Y
2, EOEHGEDRERIEBECHRUILEZAVICE
U1z, FIRTCR~T & 5 IS REGI OB X & E
DDA X I Ta S, MOEI BT, BET
35, FNIOREY b L, HEk EOXRXEVIBE
B EMDOE IRBOOMIEHR T, L WL HENCH
Ble 5 ¢BATIVRE, HOFIORY IKiiEzH»
Bl EitUis, BLED X 5 285 5, TR OHIEERE
&, MEEREORIEOIN & KOO Bk () 2HiE
(B) THRUIHEERE (B) LolE#ELTHEDbIC
EMTED EMEM U, £10 (2] OREEIED Eﬂ)& 6
Mk i, BRIGHOKR: SRIRMOB S, fHis
HTOWEI L > TAI2DTH B 5, TOOHFEIC
B@L—?:O)a‘) AR LIBEOIIMICHIBROEITHE b Bl Ah
i sipnds, (2] IGRNIEEOHERE R Ini,
BeE: &K & DHM 25 S OIBE T L IBRIER
BEASIS VDS, EECRUBEORNMUIEA S
PHABVEER b b, DEOERICL-T, HA
REGL e/B LU B OBHTHICEMHEE I NI
H, FEHELSBEIIL T3 & A TRBOIRIEHD
3B C - THBZERIEN 2L U 507T, LEEoBERiE
EHPEBTH 2 ERLREBUNSENE CATDHIR
MTHRTTH D, WMERHE ¢/B, B LOBEREH
e acnic, RENFHCT 5 BBERX» 5 e/ B Offi
BRDHIH, Th bR E-1KEBK LI, WHORNES
MICH LT, BEi2RD 5EFMOME2EET 5D
Wi, WMEICRBHEEICSY 28Il rs &
IFTXEOPOLNH 2EBHTAIEE S DTH %
M, CORMBEPERIEDZCEHBTERVLDE, HB
I BHFOE L, B2HMEITU2ELLEEE, 8]
B ETHi~» 4 Y BORBICDI. > TR ORI 2%
AIBEET ¢/ BOFUTRZNIEB EREERDY 5 o
S12DT, FHAMNCIEL, S2HEIC0 251, 58
Ik > TETHORIER b BEIC LI, WS GREN)
@B, W2Hme b EimBRIE EAERUTH 3
P 5, SEEEEIZGICOWT e/ B 23kpic, HRAT,
il BT, FROABAIITRE oMoy
24T, 1EEiICsU3 e/ B oMLY RahTuan
2, SERITHRY 5B A TT L THOMTORIBITA X 8

FEREBBVIIREDNB L, TAEEEROILO S
BIUBTTIRBANC BB BT L - C o/ B Offiiz 2hii
FEBETRVOT, —D>OBHOHHTIL D2 H» A &
Vo F-THCER LI Ic LT, i of/ B 2 Htshic
ny (FiciEngd, ) 25T oy 13902 EH-350
EBHT, e/ B PREIVEE 1y OHUIRNI{BE->TH

00to[— o

n i/, 0

6~ e HIELATMER D &Ko MHE Y Alv ﬂém,r [2)
4|-0 g~ dg BB NS B ”
0002]— & TR X B BARBOB &%tﬁiﬁz m» Tiika w

[ W D O I '
001)123455‘73901011!2|314!’

/s
E-35 BREHIK X 5808
%o RHCRAIZE 5 4C 2y 1T Bt I3 2123 Td
303, K-35 0 TRIBEHE T2 a0 88m CHE:
NI, D53 2y OffiRAS{, TLRYKE
ST RFAESH500m TIEFICEWC b 53 1y
DDA IV, BUHOED SO THEOEELY
LICT B CEMTERNDT, nr (Ei2id ny, ugl"y
e/ B 2T OB EEATar & e/ B LOBERROE
BoHbdcricLiz, BREE WS 196, BT, AH,
BL T3 & OUNTFED 7. O L4 § BEMEHI X
BEUERE T2k 1 XD BhEK, L{REED
SEHIF TR ZDENSEIILL, ZORERIKO>VLTIZHY
L TIEOY, BZLAEDEERIZ D EEDO
3, LIZUBHE, VT, DB TREBIEL (RN 5
I 3 ic[h-28i1c13 B (Unlvy~log K) OMEGEEHEDT
CEHBOCSEMSTBL D EHEUREVC L LMY D
2L HicBbhi, Pl &b LR 7BHPcET 3
FARSERL 7 DU 0 TH Y, TIHAHD nr 6 IR
KINS{TIREAEOLATINVEITHE, 26D
BHFT TRV b MKASEBERIE I - THih,
U dKE (EGEAKEI 2B L) B 2 hKE
{, POMEBPHAGIKHECOTH-T, COLSHRE
Db ETRERD DL BIBIRT 5 EHNTELLD
CTHEIRMMPER ST {, Ul - TBIRIER
BEDDTUPIVEEZALGNLDLTH S, TNFLD
BHPTIC IS 3 3L (M. L. W. L) X OZhic
%ﬂs—s* HKiEE (L) &R (B) L OBEERY £%-11
B Y ThHBH, D FICHER, WHHE, AT, HE
J‘ix $ THBRNIZY 2D N % & RIDIZIRIEH D
3T 0 TH 355, CIUIHMICICDBERIDIE S i
MDA & 2B > T B,
D XICH-INCHRER S T 3 TARIGHOT X 2 MUEEREC o

(39)




40 + & R

Dffi%, [2) TRz ATKEHTIS U 5 JERI & ek
HUTOFDL 5 it 28/,

(a) ik (EeL)

#7:=0,0081 Tdh 3 H, Th B F-BICFUiRk s h 5 FEGD
DR E BT %, FHRO T, kald=10710%2.44 T
» 355, EKIHEBIRTCIs 3 2 iR I 9280k Hi(30cm)
D05 TH B D, ken=10"10%2.44 % 200=10"8x
4.88em& 53, R=4m ¢ § 3%, kn ICH$ 2Mann-
ing OHIEHRENE 0.00632 &7 T, LEo ar O
DPPhIUP RERAIUTHEEHZALTEY, Tab
L, 2m OWE ¥ b -1 1 KOFEEEH 640m DPE-TH)
HHNZHNEU < 85173 2 B8 OBIRIKHIIES S 3D
T, ThRBUFHIOFRIC P Y EITUL 3,

(b) R CKElD

12,=0.0144 Td 555, Chd #-8 OGS & Htid
B, kemld=1073%9.47 T, [E&KBIBE O H PSR
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0.1003TH 5H 5, K-350 LIBIRIEHIFIIZ #,=0.0114
ThH o UILH - Tilixhd H. A. Einstein @ hic k -
T ony & np 2BIRT 5 & 7,=0.0200 &85, T RLBE
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(m/sec) (m) (cm) ks 15.68 % dn
2.3 | w7 | am 28.3 | 0.338 | 0.0355 | 0.0120 | 0.203 | o.708 | mHmmeosEe
1.94 | 1/217 | 0.970 26.1 | 0.303 | 0.0340 | 0.0120 | 0.143 | o0.630 |, AIBHEK
1.66 | 1/180 | 0.801 48.0 | 0.567 | 0.0415 | 0.0231 | 0.159 | 0.563 |, _ .00
1.65 | 1/213 | 0.793 27.7 | 0.328 | 0.0357 | 0.08 | 0.119 | 0.592 || 7=00290
1.46 | 17191 | 0.695 3.7 | 0.427 | 0.0300 | 0.0197 | 0.17 | 0.560 ||
1.57 | 1/179 | 0.625 23.0 | 0.248 | 0.0350 | 0.0137 | 0.112 | 0.635 |}
2.12 ¢ 1/246 | 0.979 14.9 1 0.127 © 0.0207 | 0.0054 | 0.128 | 0.683 |) RiFI30%E
247, 1189 | 1038 | 161 | 0.161 ! 0.0302 | 0.0066 & 0.176 | 0.777 || Bk
]
2.9 | 1/199 | 1.000 12.5 | 0.053 | 0.0282 | © 0.6t | 0.797 ||
192 1/190 . 0.840 . 23.0 | 0.316  0.033% , 0.0026 | 0.142 ; 0.668 ‘r"’zzl(;;;‘l"
: i | 225=0.
204 | 1/181 | 0.755  14.8 | 0.120 . 0.0303 . 0.008 : 0.134 | 0.750 |
L74 0 174§ 0.697 ¢ 23.0 | 0.316  0.0342 | 0.0137 | 0.128 | 0.667
1.70 1 1172 0.617 20.5  0.267 . 0.0333  0.0123  0.i21  0.675
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(nsec) | @m |k 1568
1.66 1/415 1.37 37.6 0.348 0.0365 0.0153 0.103 0.452
1.53 1/586 1.71 50.5 0.476 0.0388 0.0191 0.091 0.375
1.41 1/515 1.94 113.5 0.827 0.0488 0.0322 0.118 0.323 ! k=16.9cm
2.05 1/710 3.72 109.8 0.812 0.0442 0.0264 0.164 0.339 | 2,=0.0292
1.77 1/740 3.53 147.1 0.940 0.0482 0.0315 0.151 0.302
1.92 1/740 3.60 117.8 0.843 0.0452 0.0277 0.152 0.323
1.62 1/610 2.55 114.5 0.831 0.0473 0.0302 0.131 0.324
1.73 1/955 2.75 49.2 0.464 0.0363 0.0162 0.090 0.333
1.59 1/955 2.75 68.5 0.609 0.0398 0.0206 0.090 0.305
1.74 1/725 2.63 72.1 0.636 0.0410 0.0222 0.113 0.342
# F= T RERND
| ke v x
1t J R ; ke log-t- " 7 PO M F, 4 i
(m/sec) m | em 3 ' 1568% d= =
1.89 1/667 4.50 262.0 1.273 0.0559 0.0408 0.189 0.285
2.03 1/909 4.68 139.5 1 0.999 0.0460 0.0286 0.144 0.300
1.98 1/833 4.68 176.8 1.101 0.0492 0.0327 0.158 0.293 | #=13.99cm
1.01 1/1000 4.67 144.5 1.015 0.0465 0.0292 0.131 0.283 | 7:=0.0293
2.49 1/667 4.81 125.0 0.951 0.0445 0.0268 0.202 0.363
2.46 1/588 4.85 160.0 1.059 0.0477 0.0308 0.225 0.357
2.30 1/625 4.81 186.8 1.126 0.0497 0.0332 0.216 0.335
2.00 1/907 4.64 | 143.3 1.013 0.0464 0.0291 0.143 0.296
1.76 1/787 3.48 129.8 0.968 0.0465 0.0292 - 0.124 0.301
2.19 1/526 4.37 223.0 1.203 0.0533 0.0375 0.232 0.335
Bi ' GRogs D
& [
Un J R E log-—t 7 7y X F, ¥ i}
(m/sec) m | (em) Fe ‘ 15.68% d
2.83 1/1540 ' 5.63 15.3 0.255 0.0287 0.0079 0.0707 0.381
2.83 1/1820 5.42 8.02 | —0.026 0,0256 0 0.0576 0.389
2.65 1/1820 5.21 10.3 0.083 0.0268 0.0039 0.0556 0.371 ks=8,50cm
2.77 1/1820 5.07 6.68 | —0,105 0.0248 0 0.0536 0.393 10,0258
3.20 1/1100 6.82 41.6 0.689 0.0338 0.0162 0.119 0.391
3.13 1/1020 7.09 63.9 0.876 0.0370 0.0207 0.134 0.375
3.08 1/940 7.19 86.0 1.006 0.0393 0.0236 0.147 0.367
3.05 1/940 7.10 88.3 1.017 0.0393 0.0239 0.146 0.365
2.77 1/980 6.67 101.5 1.077 0.0410 0.0258 0.131 0.343
2.87 1/1020 6.31 67.2 0.398 0.0373 0.0200 0.119 0.364
2.67 1/1250 5.84 43.3 0.708 0.0312 0.0163 0.0904 0.353
2.66 1/1330 5.51 30.9 0.560 0.0322 0.0138 0.0805 0.0362
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Bgw, A b B TRIME U (A TEVA
Wb b HICHI D - TR E LT ADT, TINHEEE
BIT3 - CHiMR2 BT 5 LR, AiiRodROE
RO AR EA TEZOERRERL, i Liloha
A, BIMUL0hAEELE0, dAVIREDREE
ICEKRZKH%Z B THORE IR~ C & bBA
5NBHM, COBRIBKHOERV OO CTHRETH
% EMbnsd, HRUZOKIARNRBETIRREEO
TV,

() Higdl, BJils & TN EHN « FHEEKRTE
B HPUIT 1,400m3/sec, EJIIT 600m?/sec, MIIT
620m?fsec Tdh - C, PO 2 IO 2{HETH
B, FIKC 5 BRI AWAAIET 3 W& b 1K391/100T,
ST E AN AN, \mNREENAE , HUJIXR b
H, K82 i 3 JIATEASIED K DIRIER R,
B AHN O ¢ EOERCif TH i T o 72
WILHKD RIS 2 BERISICE U T 5 DT, HED
R BRORIBE PP - T 5, BHEOURI
mOIIrfRIcEE b (FHREEOGRIICEOLAS
LD AP, CHRIBUIHOF TR S PR D 2ifs
OAPHOIHIE CIHERMULTTERZ D &b
3), Fhdr b 2RI N TRREARICEHEL, 20X
WS CTHMT AL ORTLL THEIRICH » TN,
R RIERIOHTL TV S, ERoFERMOKERE
FHBIRI22 450 & + 2 Y > SEIT L 3 S/KOBSC b

E4-82

ekl ml, Ml R

U, SR 0fk CRB2 LI B Fi ¢ &
o CO& I, HHEND L THICH U TRIEMH AT
AN TEILTW A DT, $EL, 6 b I HED L
5 HiEE 1 D CRIEIRECEFHE LY,
ZOIDICETEE, R, HUKHERBTULT, #ik
2 2ARTOEWS RS X5 uElEMESh TV,
() FHIE BINOEHA < -831mIA1224E 9 B
DF + 2 Y YEREEOIVTICHEE LIt UhSI e By
Ui O TH3, TTOBEBRI LB HUKIEDEHRITE
U AENOWEDIRTIL Z-16 D E B hHTH B, Bkl
Hd FRIANDS 9,220m3/sec, EIIH 8,080m?/sec
T, AMOFDDIPIKREVY, BEFELLELIEL
TX <, FEEMCRBIIORREEPRNE D 5
THEPECYRCEDA TV A Y, iz
ZEUTEV, ¥R COMNEOTKC 5 BEiIRFm/IIE b i
1/600TH 3, F-830 b5 & 5 iT, AFERILHE
B2RRGPNTVAD, Chi EIRO X 51T 2 D08
DK FEAPIEIFEUTH S OIMA T, GHikon
FAEECH U THEINP IR VAR TARL TWA L &

®-83 Figil, Bllosks

#=-16
1w ANER 0 B | G
9 Fils ! o
18&%;3;} ! s,ﬁso:ns/sec§ 8,080(f&A)| 16,760
1%%“}j93m(mkj7Am | 16,370
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KA EEBbNS, 1IZUKINOHROTTH DDA
Eoizicdi, ANLD b DHIKRO—BIDHEN
h OWKHCIE D CATENIDHIKE—#iiCish, 3EhD
HKISZERIA D DM O EZHT U TS, LDL I
WEAN 2 Kol 9 B C EDEER, THA~H ¢km ©
I E TR LY, BMIRIBRET IR TV 3, UL
COEOTIRC 3 BLH 1/700 TLLEMTE ., holb
BRoBHRE ZhE ERE A RVOT, FHUNEHERE
EU O, LIzH - Tilifse 1 Kicfin s T it
& o TRYA~OKEER 2 HE]1§ 5 &0 5 WBOTik2
&5, HHVREDTLTOREBIL T {did+oHc
Bt BT 3BT %,

(=) LRI EEERINO AR « sHRgEAMut 20
Zh 2,300m3sec, 1,200m3fsec Td->T, KJlD
2,300m?/sec i34 B SHFYIO&HiRIE 900m3/sec T
&b, FiFHEHEIKC SEUT KD 1178, HEIID
195 TEHIEFFEL WS, MROKE IRITEPREDN2
I5ToH 5, GHMICH T A HBOREL K-94 IGRT &
®H T, AU TRANOHEIZ 20 EH0ET
DERD bEA 5 EHRMIICR I 32T THBDIT, H
BucrERIOIHN Tv 3, CORKMRIAL» TV
A, BWEOT CTHOTMEOMICEED 3 12D TR
LunipEMbh s, FIZERHHOHBRRAH S THED
WIEHNTOT, &) 5 THEFHREZEL T
%o LB - THIDATHIIOWH 2 L Kiciiv s &
BT EHE, THTERY I HBIELWEETORES 2
TARLIRKRE D EBDNS,

PlERNIZE CARBEHTHEDED LD TH 5,

a) Hiht, HEE, METREREAHU iz s &M
NIWEHT BIEE L, DM &SR &GN
BIGBICH, AHEOFBH) ORI - Tk
WEEMIEIR SN 5 DT, PHICKH§ 2 KEEMIA L
P, AR b FTHOMMICEEHEBSC hic{n, U
1208 > TREOMBLIE T2 5 C LKk » T
FMRIEZ 0 3BT X ) T LRBURE LS KL,
1212 UBeRIKEICIRA 5 5 & 5 BEGRO TNz
a, AEMIE LT 20N BROBANLVES, &

BUVRTHDRHAD F( T SR OMI %178 > T LR
WISV L I EIBARIIL, AWRONBME TS5
CEWRHETH B,

b) /WY 5 2 >OLMFANIONE Hi, HTw
Bt BRGS0, $RRZE0AE Gibaung
L, WHPEU(ERLPT0OT, Sk b
WDENZTNORGEDROWIDEITOIRBZZHRL T
BURDMREEL S &2, BRICX > TukAMoK
HeRU 52X LT, AHBOWKEED TR
THLEMWBETDH B,

3) BiR, ARA, BHMBLELRBREOBER

BEEDAMMOD X 5 KIHROSHUs 1 AD5 b Hiiskic
BABEBCOVT, BiEdO 1) & 2) Ttk
LVItDTH 5D, CCTRISMOLRIN (&E, %
BsEL wmil, BRI, SREUN, GEI, KHIN, %25
ML 21, WL, R, S, AT
DUV, FEE, A, BN, oA baksEe
ikt & DBYR %, EHETIOBE S L OBhEEIK L -
THREBMCBH 21T 512,

(a) I (14-84 - MF23EHHE)

HHRICHTC & 5 iSRRI RS 3,100m3 /sec,
HC 5 Eliz1/200~1/5000 &R T, WRiz350m~5
00mTH 5, AJND L CEEB I TH % R Trh
Thb, FRZNNOBEHEEIIT & R EERE T
HD T b NI, 202, 30F I CIIFURAS I T8
2HELHITD 555, BUHET b s b4, O Eifid 5 i3
BOWESHHL TNT, MRS SBNmhL b 4 »
ZHEWRRT S %, Sl MEONBIRITEOEES
JILEEH, AFENNE 135U 22 {, —~BORKE R R
TERBIIEBMEIEL T LTV 5, -84 TO
» L% CRAEINTEBIRNT D 205, FixicEugs
B THBIIKIKC N> T D, CEK®, @, G
DEB TR LI Th b, @uEEIHROMBITHI b,
Uir 8RN DB 12D, COMSEDHBTRE LT
Wi, 2XI@ELEOETRERII L, 205N
AR 22D 00T, WEIRAICE L
T3, -85 HMBEICEE LIt P ENTSH 555,
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-8 % = Nl o &

CNERB EbB L5, QEEOEER HL 85
LTWa, COXIDNETHIOT, HAIND» LHE
EICE S $ClEARNTREE L THEBE, KEPETSN
TWd, LT EO L DHFEDIERNIA X BN
BEINTWIL b, B2 5 {GHORERHELELD &
PEHYRSULTHITHA 5,

B EIINCD I » THEMPIFRICHAE LD T,
SR THEE LG, £ OKBTHEBMTL TS
», TOFKFHBIITICSH > T, KEMHOEIKEHT
IZNIIHIT, HEMOMEBIIZIE E A ERITT > T i
W,

(b) MBI (54-86 - BAT28LEHE)

ZAEN D ZI N CHENY R R T S %, 20 13
LRI S C, o  WITSEEIIC BB T35 T

aN, MO E TR T b
12 IWEESD 5 TCHRIEINCEHT % $ TOWRIERER

B-87
&, THSUEROELDNE, #IEVEL LV, FIEKN
it 4,200m3/sec 1K U T 410~630m Th /g b [
$ o RElHED SO TREENE (, WHhWEH
BRI R IBRU TV 3, FEOZPAR (, TR
BB & CARREMREMCIEEL TV 310D,

HHEDIIRMEII LD, PPEEOOR Tl E AP ST
EPAIK b, @LCORTRIHOZALH F L
. CERGIUEIEBEN S DT, ¢ CTREBMLAIR
FEHUICE B ATV S, b Ub DL S RiEEdby
SR, WL 1K 5 TED L CHERAITD,
35D EFDNG, @b b THKEEP L h iU (A
M, ML TV BH, WEOTIID T 5 s W
DOREDLFE P DB, O, COBEEOMEMPEL, =
1@, @, @QRZENTNEEN 2 YFTHEEL THES
BT e EDIDIT, WHSIBINCE » T s, S5
D &5 IR TREM DB 2 R m{ §C &

H-86 # % fi M
F6km T3 T, KT 5 BUIYI/A0THE L LK
LR L, WHARZEMEL ¢, LT 800miz]y
SRS T h, PMCRIGAEREL (EBELTL
12, 2 CCIREI TR Edld & BRI L2 AT U Tl
¥ 100m P, BETREENBKERO By
LH2km DLIAITHIINTV S, [K-86 i1t
LOXKLD & T~ TOFHORETS - T, B
KBUIAKDHN TV BHET, HOBIBFRICKD R
TRENT & 5, WL 6 THAUE S { ORI MR
B1ETH2H, ZChbBETORRAREEALY
R RS RSB O AR > T THL CEHE LTV 3,
BOT CTHOLERIZIEE T C CIHKEPHA LT
50T, bd ) EEE LA VIRETHMHB AR -
T a,

(c) 2300 (4-87 © GR274E11 A H8)

AP LMOE TO B% ¥, B, THe 793

i n

BARTGETSH 555, P65 2@ flE
g, WMOIRBEBIEL Y LB B3 THA I,

(d) HHEHN (K-88 : HR264E 3 Higsg)

A-88IXHEIRFID 6.0km~13.0km ORE%RT
DT, FEiEKRLIE 3,100m3/sec, EHESIKC 5 Rz
1/68~1/142, I 320m~550m C& %, #EHZ/lid
FERIEIE LT B Y, ZOBNO—D I8N e i
CIZUHEE L TR I N TO A T & &, THEOEEME
LW Eitd s s 0EEbN3, FHHIREIOC-C
C—@-CONEIK DB LELLNEY, COBEICL
> THEHDPKRE  2RICTN TR TFHABEL, =
1@OFE S X CRIORIINC & - T COMET & Mk
B2RELRPNTOE, COLLATHRMHKIEZEAL
EBHRICHEE > TV EY, ERT b LEFOHSDH
FIDHEE, @KLl 2EiokRils X ¢ oEstic &
> TIRBEEH AR BNIC  fEEL T B, MR C O[T
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E1-88

BRLPC, T S THRARFENAID AP > T
BT, WA HhNTHL (ELMIREBZEL

-89 =

-89 RO WO 6 16.0km ¥ TORE2RT
siEEFs KAk E 4,500m¥/sec, ZMEEIAKC 5 Bt 1/135
~1/435, FFIX200m~450mTdH %, 4.0km~15.0km
DORIFRI T L, C &1 8.0km L b ki
KEHEEFHEIIEL { BT UAMPRIEL TS, 20
FE, M9 EOKEKOBRCKED HINIROKD
T X % MRS C ORKBUCHERT U122, Co & &iT
15.0km OEMFZEE & UTHERS NI KRB ihE

BosE i

T3,
C(e) FRYI (4-89 : HRRTEILARE

B n

D, TARI9SELIER Z2h% B3 X 5 W KEKP T
Lighpoliio®ic, BEAERI Vi, >TcC itk ?
b EEbh B, 8.0km~4.0km DKL BB
BREELCHDY, @, ®, QOBRBOHIOHEYH
T OB TLHOVIIHIC BIEHEE LT3, 4.0km D
{BETHEDS 2 KN T Y, TP THEEL
T 4.0km~2.0km Ofiz»is bAML T3,
(f) P (-90 - ME264E 3 A Y

E4-90

54-90 2 A/ A (URSBL b EHUC T L AP BE
ITTHEAR L S TOREZRT DT, TKC S8
1% 1/200~1/800 Td %, ‘F/li—FOXHE 2EG
i, BEHINFRELOES 2 LTV3, LfESTR
TEN 2 RGN, ATRFRHULTWEY, L0
ORI B O TR ARUOMHEOHERP AR O ZN L Y
YRRV L, AifEy S THOTEDEhDRIEY
R E - T, HEREAERICIEL TV, HEHIXOTR
HRHT, QTIRAERIIEULTO AN, OD T TIIHE
BB YKL TS, Ciud, OO NETHENIRL

Fil i

ALLATVRIZDTHS LEALND, OIERT
T, UL MR SIIZ0T, HBRIE E-T
3, D¥IC, AW b EFHIOD b IR, 5 Xk
Th3H R ARI->TW3H), @ THIDBE
WUTLBIDI, WP SHRIKB TS, ®
TALZIOHBENIPERLTE Y, CCip@nk s
BOMBS Y, Thizd)liy b OWBOERY T
¢, BUHENICERMM T H - 12 & T APPSR b — BB 2
DEFENME L GR-1L LD THBL I T, D
&3 NS B Iowic, AHNEHROHR Ik EE
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BEIUTWVAY, T STHADY TREHENIHE 22
- TV Tk EMBIIE LV EF2 LT 5, @0
BEHRO SRR Y - TV VD, TR EHD
FROTARRO BB THARD > TH LIBT3
B TohHA Y, FEERFENETICERL T30

T, WBs b ABHIEL CEETL TV A5, HEEC R
OEACH AR X 0 1 DICTBEMSFDIER L L
Wwo ke, FNOEGHDREN &  LNIcDic, Hifdds
HABIKFEN TV 3,

(8) HJH (B3-91 : BERI264E 3 FLEBE)

H-91 B

HFESKMERE 4,500m/sec T, @I 400m~540

m Chb, FEEKC AN BWEREEHRITET 1/150
(H-910 B L3S CRAL/160), WATL/1,045Td 5.

COMMIINC i 2 Y BEOK X L EIED L CHEL,
Ud § €0 5 ORIERI U OB TlRRicEd U Te
BETHL DT, MEHEFEL CHEME, ML TV 3,
O, COBEBRIIPLUTRELTE Y, EHHRO
DICHEL TV 3D, ODHICHWHIPFEL T3,
DEIRG, OOBERLEYL T EY, @OBROB
DIERMIEKRE A TRESEL ( CAP > T BIHIE, E
WA ZRC IR LT 3, OTREEIERHCHEE
UTHELEL, &K 5@ 5@y ) LRI &
@OPERCHEL, COBERL PP LHMICID 5 i
TTHHDIC, OOREVBPPEHIKIDT ¥ 2120
i, COMEPEELTVS, ERCIERBOZ1ID
2@ L @COXIE b WHIRETH 5, @THIFEHLT
W3 Y, COEHEORME LA OO KERO HE
EBDOTNTVADT, CONTHEDTLE L T
%, U U, &5 THIKDY TR 5 Bids2ic
FBOPIE>TVBEDT, RICH LN L 5 CHEM 1
Kt ->THTLTW S, ERD X ) IKHDELEOR
Rz, FEUTEEOMBIREIEC it 3 EBb
NADT, FNOEHED L CBIROR»ERLT
BREOER BT A, FLMOBE 2, bl
(THCEHBTERE/-DNS,

(h) K (8-92: HAI1264E5 J

8

K-92iX i C1h 5 $25km DX E D VA
KTd 3, FHERKRREIFRICRE
11,130m?/secT, M & i € 700~1,900
mTH5, FHEEKTC 5 HIL1/423~1/999
Th-»T, ZTREECHTWTRIEVD, [
b 5 OUTWERMIER S LI DI
BEHEE , TIPS ®IZLL, L L

i

WREDIRB R MO YR 5 &, EHRIZT
HOE 3 EOWETEITLU TS L3 Td s, LHi
TIRIFFICERN S 210 b 53, THifh /o
RUTVLA0i3, 35120 EHMICIisEDA X sl
Wz LTHE, @ ODBBICEHHMSE > T
TRIFLRIETH 2P, @, CoEgpiziEdL ey
O THRBOIERPON TR L3RS, il
OO THB CRINENE L (K2 (b, ZOTHKT
AN O I > THRCE 5 T 3, O 5 THETCH,
HHCE S § CEMBHMSII ARV D2, b LW
DAL SABRP 1255, BEH FHHIED
5D &R APV, QRETALLTRO X Hic
FHRUABA L5123 D &SNS, L Uit
AL SA&MHBIzDIE, COBFIRODL I BT
EHORDEIRI N, Ueh - THEBIN & GREBOED
D&, MOMMUDOERIIAS b O L0 2KIFhNI
DTHH I,
© DLERH2OEICHEE UIc SR B L IsESI T
»3H, ZOBRPRBBECEAR S L DR LIZOT,
THAOHEDERPEL (WP U, Lith-> T58E
TR LD EEL TS 50 LBbh 3,

(i) AFHN (-93 : BERI264E 7 ALY

SHEEKFERE 6,000m?/sec, WHC 5 BUXiTiF 1/
260~1/2800 &HFIIIC, U» b LD LS ROW
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E-93 X

BRMild 20T, BESTECHERU TS L
LRV, MEPEIIU CELME, MU TV B INENLE
D 1 2T %, MR X O H T < 800m~1,000
mTH%, F-93 RN 3O LWL, "SIl
A 5 PHERIC T GHTH - T, O, @D T
HEBRKESBIILTOW A 129, Hifs chicLich-
THIML, MEOBERZNEIEEL (L, @, @0
[T, WHPEERURXIO2KCTPD TS,
Z OB L CTHEEMN A0 b HRIORI RO T
B TP > THOTWEH S TH A5, Tib
b, LOMmoRiEr SHNT 5L, @ L@O~N1H
DEEFHIT» 5 19 CH B DI, THEHIAE (s 3
LTRSS DL DI 5 > TV B DT CICHDIEIRS
1, ZOIZHIE@P 5 Z0 T THREIH - THIOH D
TEIZDTHH I, D ICOTRIALNR R MIED
B2 UCw a5, Wil b CRNC XD S 2
BRI ChHs0IE, ERICRERIICHRDTHEH, £
DIFFRIZ® & @D CHIEDBMID R & HEDTO
WEEF—HUTHWEWP S THB b3, i
IO 5@ (o) IKfh 3 3 Td5H, FZc

Ba-94 4 i n

E

OPLHRER->TE-TH D, CORBO & CATH
ROGCIAIP > Td, Ch@icisit 2 aosiio
WETH5 LEALND, G & DT TRIEHEOKE
HIRE, @ILd->T, MBI LT, TH%OAT
BRHEETH 5,

(i) 280 (19-94 - MIRI26ME 7 HEYE)

FINERHN & OEMA & b ORI CRETES KN
A 2,300m/sec T, THEIE 400m~600m THIZOA
& XOHRIIEREICILS, 5T BICTHENIERE A
Tuagbmb,c@%Amﬁﬁ%bfxef,ﬂEﬁ
FHOBIL T THRBOREITORERAEOH 3 {5¢
Y A110%: 55 YA INERAS R Al S A e 5”55(

T UBPTL T3, ChiBBORA X258k s C
ornahﬂ,itdm;mﬂbfﬁ%#bi%%tw
I, BRKD & & THEENINE T2 S HmicEn»
TCEMTEEAT, RN DO ZRINEEE S
LU THH ) E-ONS, Uh LM LEETR
@, COERRFHHISB->THh, C LEGREMD
K& B CEWMIIEIRD /T AE B CATLS 3
JHE DEHFUCI Y BFIMOWRIB IOV TR JiEED 2)
THRRIZEB D ChH T, HEATIHIN
DHEFE 1 AR B C EHT N,
BRSO TH TR, b HEHIE L BT
RE2RTEX5u3EEbns, ®
5T F TOBIIFHITIIZIERICH
S>TWBH, OGO TREDD
12D D HPINGT 5 T EMH 0,

(k) Il (19-95 - RI224E4 7

#5)

WK RO E K T2 4,170m3/
sec, MIfEHIZE) 400m~600mC, Z[ES
IKT 9 B 1/280~1/ 600D L m)IIT &
%, WA ILHEINIES - THINEL ¢ &
TTUTHh, HITOMERED 1~ 2
2T, ¥l DAL S iclbhg,
H-95 BT, QRENDPEHTHI
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E-95 %

HITFRICIS » Tis b, HERIRKRNCHID 5 § O &R
i3 b D L@ 2RI N, ZOBENTH~B LA
TW3L5Ths, COREHHDMEBRINFHDK
T L YRS T h 3D bR 3, @ Bigic
RT3 H5, FERBBIHEESEL QB U CHEss s
(HATWADT, ERIICKEEMPIER T © T
T, —ROBEERICISU 5 & 5 ITIERBRTH 5 MIBHLEL
DHDNTWED, @ TIRABENHFBETLTWT, CCT
b 2 R, FHAPUTOREM L T u
%,

(1) Fdli (=-96 : A1 22 82010

#H8)

4-96 12 MO THY 10km (d 3
SRET D 5, D& WA L b
#F5km LEHiZ COBOTHUIII O W] i1
TH 5o COXEDFIHRKNIELHE3,250
mdfsec T, Ml 400m~ 500m T
AR C 5 Bld1/260~1/1,190T s
->C, COEPFAIRC 5 BIZEICED
WL 5T D, @ 6 THIDTE
ELBWH T - T, HHBRMELTHE
JNEL ST LTVWS, O b i
5 EMMSET D 0, MEiNAELM» DI <,
FRIITTBMN LT 2 LT0 3, ¢
NLKED b DFHIVESLIM Dz {, I FEM AT
ZEL TRV THH I, BK-961T TTLIR L,
C T b EMETROZIEM IR Lo ich s b FLE
LT3, ALGEICET 2 ICBEN S 5 H5, HHind L
SEHICHIL TV L, COBRIIZTNT

i

1 il

TW3, $4bb, BN HRIZESHERIL T
HREPTEROTRAS, b ERIUEFEKDE X
THBHU AW EOEOHRO LIKEBR 285 LD
T, LI - TR ) P BRI NA LWDYT
& 5 CONERIERMIKEOIROEKRED & - T, Ik
ORI, PKIISREDOH % ZDHIIS G
PIERIEOERTEITU TV 3, $OTRIERRI
BOCHIHCD I DRI - TO T BIR %2 5 U T
WBH, T CTHMOLRCR X KX D -
T, FEKBRGE ChdsiokE: i Cklo & 5 2@ 2

B9 -+ @
ULTCW3DT, ZOBEY EH~RATLED X 5 ¥
BMORBHEDNIZ O EEPNE, UP->TT O
Hi, BRSPS TEMTE D LbLS,

(m) JEEHVI (1G-97 : FR234E 4 H#58)
19-97 iSRRI & iAo oo
THEERT, FEEKMERELENEDAHEE b 1

B-97

¥ oo
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T 3,300m*fsec, THETIX 4,000m?/sec ThHb, Flili (b) BHEONEHBAIBUTD 12 b, FllEfiltic
FKC 3 [l 1/126~1/605T, L¥id HOWTHRIES MU TIRET 5 X 3 & CATIR, MM UMCIE]
%<, TN & » TIREOEBH L, £hitd UTHENHRIEZ 8T LD TV, 200D BUES LGt
b 6 H-97 DTHIKH TRAKIIHEE > TLEN KON SHTRHEINTH3 X 52 CATH,
HHIE UOET2 LTV 505, CARIREMGESICEI  MHMABIIEL CHEITUL T 5%, 1272 LIED IR IR
LTna»5Ths EMbh3, UL LaPb LK 0 ELATE, XBoRKBOBR TR a2 ol
OFEREEERT, MA TRENOGFHOEELZIT ST LETaiLN,

W AMICELE L T B, 19-98 BIERBOFICEE L () RHHDEE & AKNND LMD K ST & A —

e, R FUTHEN L ) wBHIcE, &HbEs
5 T CREMELPT U,

(d) TEOBHIIEEEDEITICIER
AR 254 5, LIZLCOES
it b {b D HIE DL & DLITIDB
ARTHBE, PA->TEMZBCTH
Ktz 3, :

(e) FEERSAMITI (L ->TdE
CATRMBK 2B CTH, 2T bHTH
TP A - THIINZ T %2 Ued
Vo 1212 LD O A5 b D iliRHc R
RAERFEREREE LI 0T, RENEOEHTEE2 T3 EHEHEZBCLPTL,

R AWM TH TR 2l U CRlgihs (f) U -THMP TR AIZ0BIGE U 81T
OAB->TNBIHIE, C CIREEREMIER L TEOAID U, BELfER#MMI st K sicwicit, 2o
TETW5, ERBRAHNCE > ToaH (Hfio 38 lEozdt, maoidl), &kl L08R
MO ETOIRED 5 4T, €55 &MiRlans Prit 2 HUNCTEY 5 & EPZAMTIIOFHEE 2T 5
M), EKEFTIE D 3 IADK S RS IIRICHE» > T ERExbD CRESHEITS 5,

#H L H, RS SRR IIICEDNTZN S (3) & =

DA LTRSS 5, SR I 5 A3t TR IS 2 72 » O OMED H L2 BEIERIR
BRAEOED 5 & AP S ISR THBMAND  Ofb 583 2174 - 12849, FHEOEIIBIROZHEA
2TV %, DEFRRA-IUGRTFAEIZK-980F CTHiie b biHEOBITEPR A { b4, 258, AAsE%
’ FMT2CEHBEPRC E2Ao1, ENLOH
TEBHCOW TR, HHENOE»ICHERE 1T
> CZOREHEN Y, FREHICOVNTRE
g L Famd B> T REE e Bt 2 157
STIEENL, BT #ER & B OTLHE & DIYG
BRBCEWTEI, i LEHOTHOE{LLED
HMEVITONTIE, 13MO RN DR & i

B-98 ¥ g oW M

E-99 ¥ B o® i EHOBRIICE > TEORL B LI, B
HIZHWIT, MEMHORBR LEDBELEFLAE OHRPBENTEEOEOLBHTH5,
HUTH%, $Db, MERARELAL SANH I 1) BRI S S B TR A T
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A note on the defect law of a supercritical flow
(November 1962)
K. Suga
Synopsis :

The formula of energy loss in a supercritical flow is not primarily different from that in a supercritical
flow. But as the Froude number increases above the limit of stability (about F,=1.§), there occure
several complexible waves at the free surface. And therefore, the coefficient of resistance A, of semi-
theoretical formula of open channel resistance, increases systematically with the Froude number and
with tendency of complexible waves to begin their development, as Fig. 6 shows.
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