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0,3ED 01269 | 01d4B3 01618 01769 | 018904 | D,2080 | D48 | 02573 [.25B6 02788 | 03214
D370 | 0A3tB | Di514 | D1BB3 | D1BE3 | 01888 | DEI34 | DEBEZ | DREDE | D735 | DESEE | D3d1D
0,560 01368 | 01677 01768 01840 | OLEDBE | O,2EdL 02578 | D638 02867 05151 [0.3612
D380 | DA417 | DIB4D | DAB44 | D20ER | D21S6 | D251 | DLBABB | D797 | DADEY | D3A0B | D382
0400 014EB | 01706 D822 OEllB | OL2EB? | D246 | OLEBEL [0.2818 [0.3206 05466 | DO.4038
0410 01516 | DAFTD 0.2001 OEEll | Doedol 0.EB7H | D.EF47 | DO30BE 03378 03671 [O.4EEE
Dd20 | DASED | D1BS6 | DEDBL | 02304 | D2S07 | DGOV | DBYE | D3R16 | 03643 | D3BEI | D,0489
0430 01BED | D802 Db.E16S 0E38S | OEBIE | DLEBL? | 0V50DB | 09571 0aris 040ED | D.4731
0440 01E7L 0,1870 02246 02ds? | OE7e? | 0,20d1 b5dd | 03830 00,3800 0d42E3 | D0.4877
DD | DA7E3 | DEO3B | D230 | D2EDE | DER4D | D30T | DEB3 | D3BBS | DADBE | D4dPe | D521
OED 017 | 02107 02415 0eBS? | 02986 | 0,3186 | 05426 | D,3BED 04277 O4EBE | D502
D470 | DABEF | DEL76 | D252 | DZBOD | O3073 | 0,306 | DLOETD | DADS1 | D447¢ | DABOF | DSTED
DABD | DABFD | 02247 | D6DD | D2E04 | D313 | D,AG63 | DLIFLD | DASDF | D675 | DELSQ | D09V
DAS0 | DAS3L | D2A1B | DEEBD | D3DLL | D386 | DIEDD | DLIBPL | DSBT | DBB2 | DESET | D3RR
0600 01864 | O.2380 02770 05119 | 034dD0 | 03741 Dd0E? | D.4671 01,6084 OFEDE | O.6B1d
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3.2.6 (b)

dld |m=10 m=%m=%m=%m=l m=l—im=l—%m=2 m=2—%m=3 =4
D50 | 02037 | D263 | DZBEZ | D228 | 03667 | D,3BAL | D1B6 | DA768 | 05311 | DEBSL | DEB1L
D520 | DZ0S1 | DE536 | D265 | 0334l | 03687 | 04031 | D348 | DABGE | DSG34 | DALD3 | D7ees
DED | D244 | DEBLL | DAOED | DO4EE | DOBEY | DAIBD | DMEL4 | DELED | DEPEZ | DB3BL | D750
D5 | DEISA | DZEBS | 03146 | DAE?TL | 03864 | 04332 | DMER3 | DF36Z | DSOBE | DEGES | D.7HBE
D50 | DZEEL | DEPEl | D32¢3 | D3BBE | 04100 | D.4467 | DMBSE | DSGEB | DB23d | DGBOE | D189
DEED | D205 | DEBA7 | DAadl | DABOB | DA24D | DABE | DFDE | DEPED | DEQTR | DFI73 [ DB5dl
DE7D | DZ3E0 | DZBM6 | D344l | D38E8 | 04361 | 0.4BO7 | DER1E | DEBBS | DBTER | D767 | Dpeoz
DEBD | DE4I4 | DES9E | DAG4E | D402 | DASZE | D871 | OBS6 | DBEOE | DEDES | D.F7eh | 009261
DESD | DRED | DA0FL | DABAL | D417 | DME?2 | DEI3B | DEEBE | DE4S0 | D.P24B | DBOME | 09610
DFOD | DZ623 | DAED | DA74M | D304 | DBz | DB30B | D,EPP3 | DBEED | 07614 | DB3GD | D,8896
DELD | DZE7R | D3EA0 | D3B3 | D433 | 0.¢873 | D5eBZ | DEBBY | DEBBA | 077B7 | DBEGL | 10381
D20 | D2E33 | 03311 | 03969 | D@564 | 05128 | DEESH | DLEAES | 07133 | DBDGG | DAa7e | 10776
DB3D | D2RBR | 03382 | DADG? | D467 | D626 | DEBSR | DESEP | D79PF | DB3ED | DAaDd | L1160
D | DEPad | DA7¢ | DA7E | D@B3Z | D5edd | DBOZ1 | DESP2 | D626 | DBGLL | DBE3E | 1,1683
DBED | D27SD | DAEE7 | DABG | DABEB | DEEDS | DB2O? | DEPEL | DFBE0 | DBSSG | DAG7d | 12018
DEED | DEBEE | D3BAD | D407 | DEID7 | DEPPD | DBSSE | DS | DBL3B | DB2l | 10821 | L2dde
D70 | DZBL1 | DAPRC | OG0 | DSZ?7 | 05837 | DBSBB | 0,711 | DB40Z | DBEED | 10674 | 1,2887
DBAD | DESEE | D3B0A | D62 | DS3G0 | DELDE | DUEPE3 | DS | DEEPD | DOBES | 1103¢ | 13337
DEBD | DAOEE | D3BOL | DAPAD | DEE34 | DEZ7R | DBDBE | OVEEE | DBOMA | 1DIBE | L1402 | 13707
D700 | DA0FE | DAGEO0 | DAGEG | DSGEL | DE4E3 | 07164 | 07BBA | DBEEE | 10813 | 11777 | 14266
D70 | D336 | DAOG? | 0487¢ | DEAZS | DFE31 | 07368 | DB116 | DBEDE | 10647 | 12160 | 1,4745
0720 | 03181 | DA1G6 | DE0AQ | OS8R | DEALL | 0768R | DEBGE | D87B5 | 11167 | 12860 | 15234
073D | D3EdB | 04243 | DE2IQ | DE132 | DES93 | D7BID | DEEDE | 100BS | 11533 | 1204k | 15743
D740 | 03304 | D4S3E | 05336 | DEZBE | 07179 | DBOZE | DEA3E | 10386 | 1,1BBE | 13353 | 15241
O7ED | 03361 | D4d2t | D54ED | DEdZ | 07367 | DB2d3 | DFOB3 | 1DBBE | 12245 | 1A7RE | 176D
D760 | DALIR | OAG12 | DEGBG | DEBODD | D7E57 | DBMEE | DBB3E | 11002 | 12610 | 1186 | 1.72RA
0770 | D3LPE | D403 | DE7TLD | D7EL | 07761 | DBEED | DSEBL | 11317 | 120RZ | 14614 | 1,7B27
O7B0 | D3E3E | OES4 | DEB3B | DESE3 | 07847 | DBSIB | DUGSL | 11637 | 13361 | 15OED | 18376
07eD | D3EED | DAPB? | DEDEE | D.7DBE | DBLGE | DOIED | LO14 | LLBEE | 137E | 15404 | 18935
DROD | D3E4E | DABFH | DEOME | 07264 | DBad7 | 00366 | 10BBE | 12203 | 14138 | 15086 | 18508
DRID | 03703 | 04873 | 06226 | 07423 | DBS6Z | DBB2¢ | 1D6E6 | 12R30 | 14537 | 16406 | Z00BS
DBED | DAFEL | DEDE? | DESEL | D754 | DEPED | DOBE? | L0631 | 1EOFE | 140d2 | LEE73 | ZDE7E
DBa0 | D3BLA | DEBZ | 0GOS | D776 | DSBS | 10112 | 11211 | 13318 | 15360 | 17348 | Z1Z76
DAdD | D3BPE | DEEER | DEGAD | 07941 | DBA1 | L0362 | 1.145% | 13BP2 | 15773 | 17633 | Z1BGA
DRED | DA%3Q | DE3GL | DE7E? | DAU1B | 0807 | LDBI4 | 11766 | 14080 | LB1BA | 1BG26 [ 22611
DBED | 03881 | DEQG! | DEG05 | DA2S7 | OBELG | L.OBYD | LEDPA | 14380 | 1BB3Z | 1BGZE | 23lut
DA?D | DAO4D | DS54 | D045 | DAGPE | DBB3E | 11130 | 12376 | 147Rd | 170F2 | 19@3d | 2376m
DBED | DALD? | DEGL? | DFIBS | DBBEL | LODBD | 11384 | LZ6P6 | 15130 | 17610 | 19851 | 2ddde
DBAD | DAIEE | DEP46 | 07328 | DABG6 | 1.0287 | 1.1BED | 1.28A2 | 1BGZD | 17072 | 20377 | 2S11D
DAOD | DAZE3 | DEGLE | 0P4P1 | 08033 | LOS1E | 11831 | 15082 | 15607 | 18439 | 20910 | 25767
D50 | DAZR1 | DES4E | DG | DAZ23 | 10748 | 12205 | 15607 | 16208 | 18900 | 24453 | 2EA7E
DSE0 | 04S89 | DEOLP | 0PPEA | DAAMA | L09BQ | 12463 | 1626 | 1BEOP | 18977 | 22004 | 27175
DB30 | DAS8R | DEL4A | D7G11 | DBEDB | 11223 | 1.27Rd | 1,248 | 17A00 | 18BS@ | DRI | E7HBY
D5U0 | DASE | DEGL | DADED | DOADA | 11¢Bd | 1.30d8 | 1576 | 17611 | 20548 | 23150 | 2BEOS
DSE0 | DASLA | DE3GL | DB2LD | 10002 | 11708 | 13396 | 14808 | 17027 | 20646 | 23700 | 29343
DBED | DAE73 | DESA | DB36Z | 10202 | 11886 | 13630 | 16245 | 1B3d8 | 21350 | 2424 | 53,0088
D570 | DAB3L | DESGZ | DBGLG | 10404 | 12205 | 13827 | 1.9GBE | 16776 | 21662 | 24866 | S.0B4E
DBB0 | DABGD | DEGE? | DBG?PD | 10G0S | 12458 | 14227 | 1.EB31 | pgeip | 2EOB0 | ZAAS | 1B1d
DBA0 | DA74E | DEPPA | DBBE? | 10B16 | 12714 | 14630 | 1,E2B1 | 1BEED | 2ZO0R | 2E103 | 5,2395
1000 | DARO? | DFB7A | 0A9AC | 14024 | 12873 | 14630 | 16636 | 20085 | 2304z | 26725 | 93167
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3.2.6 (¢)

1. - 1, _ 2 | _al
diy |m=0|m=gm=Fm="Jm=]|m=lgm=lgm=32|m=2¢ m=23|m=4
1100 05386 | D.7BBO | 1DBSB | 13236 | LBPED | 1B1E3 | EM36 | EdBSE | EBEDT a5daD | 419er
1.200 05883 | DAIdB | 12436 | 16E74 | LBPEY | E1BD3 | E4713 | 3DSEY | SEVEB 41107 | B16Ed
1,300 DEBBE | 1.03B4 | 14362 | 1B34B | ZEIED | ZBBOE | 200 | 3B43E | 4.91EE 4B | BEvE?
1400 | 07108 | 11EBB | 1E4BO | Z1R2EE | 2EOL? | 3 Dd1B | 3,477 | 43237 | BldoB | ED4B3 | 7E3EL
1,500 D7BOD | 13062 | 18733 | 24432 | 28063 | 36364 | d.06EE | 5D?A | GDBEE 7050E | BB3GD
1,600 DBd0B | 14506 | 21146 | 27BEG | 3.44EB | 4.DB11 | 4.7DE4 | 5BOBS | 7.OVEL BEZE1 |104518
1.700 DADIB | 16DED | 23721 | 31646 | 38233 | 4EB71E | DDA | GEL4E | BIBSD 05403 |1E2ED35
1,600 OBESD | 1,760E | ZB4EE | 3.BEDA 44420 | 53108 | B1BBA 7HOSE | BADdD | 105776 | 14,0782
1,500 1.02d3 | 182ER | 2R3V | 35740 ROODD | B.DO11 | B EFBA BAYES | 10,7260 | 126423 |1E12dB
2000 1.DEEB | 20886 | 32468 | d4EFT REBEE | G736 | V.BGEE | 100372 | 11666 | 14,2980 |163464
2100 11473 | 22BDB | 35721 | 40000 | EEDBA | PBIDE | BUELLE | 1LEB71 | 13,BBBE | 1B.0F1Z |20.74Bd
2,200 12080 | 24BBB | 30P1B4 | BMEEl | EBEOB | BOODE | D,EEDD | 12B2D1 | 15,3BB4 | 1B.437 |23,3300
2300 12708 | ERBLE | L.E7HL B BERL 76468 | B.EBBE | 1DE1GE | 140BBB | 171376 | Z0.1EDQ | 261223
2400 13327 | ©BEBS | 4BEDY | EB305 | B41PE | 1D.263B | 120733 | 155806 | 15,0307 | 24263 | 201033
2,500 13046 | 3.0BOD | BOE14 | 714B1 | H.E540 | 11,266 | 133040 | 172336 | 21.0BPD | 24.B423 | 322679
2600 14BE? | 32005 | Bd4BIE | 7.7BBd | 100871 | 123746 | 146085 | 1B9GD6 | 23.EEBE | BP.MbL | 356014
2,700 1B167 | 3R271 BBEIE | BAGRE | 110078 | 135224 | 158814 | 206103 | 26,B1BE | 30,1464 | 35,2BE1
2600 1BEDB | 376EB | B3B18 | BIEBAL | 11BEYd | 14,7337 | 174516 | EEVBRE | E7.B41E | 33.4AE |d431163
£.A00 16431 | d.0DBB | GBEEE | BAOE? | 128767 | 16009 | 168514 | 246156 | 30,5066 | 36,1096 |47.1GGD
3.000 17083 | d.2BBE | 73EdS | 106B36 | 140567 | 17.3522 | EO61ED | BEBASD | 53.B115 | 39,352 |51.4453
3100 17676 | 4.BE00 | 7HBY1 | 114868 | 1B1d4B3 | 1B7BED | 223176 | 2HEBRG | 36.DBES | 42 YRGB | BEBEGI
3.200 18280 | 4.7BB3 | B4315 | 123466 | 165126 | ED.EA06 | 241071 | 51.GGBBB | 5B.DB17 | 46,3452 |GO.FEDD
3,300 18823 | B.OB73 | BAGYY | 132337 | 1P6304 | 217601 | 26OGS1 | 341B87% | dE.E1id | 50167 |B6FEIL
3.400 18646 | BABA1 | BBBEE | 141586 | 1BBOZB | 234081 | 278472 | SBBEBZ | 4b.5147 | G4.0R4Z | POAPODY
3,500 2071 EELB7 | 10,187 | 161223 | 201307 | 2B1DQ7 | 30O0LD | 356816 | 4B,B74E | BB,EZ10 | 7E4VdE
3,600 cD0786 | BBA43 | 10,6310 | 161861 | 216160 | EEBERL | 321461 | dEdB1Z | BEBBAD | BEBEDR | BEE37E
3,700 c1dE0 | B2G7H | 11.4BE0 | 171B76 | EEBBEE | EB.7DO7 | 345640 | dR4BBE | BE37EB | B7.0671 |BEE643
3,600 £Z0ds | E5BDE | 121666 | 162506 | Ed45B4 | SDGEPE | S6.71E3 | dB.64B? | BDVSEET | 71,8831 | 5455054
3.800 ZEZE?D | BBEEE | 12,87 | 193746 | EEDIB4 | SEBEID | 301446 | BLBZBY | B4.4377 | VETVER |100,1E7B
4,000 £3Zbe | 7.2B30 | 13,6014 | E0GADD | EFESME | S4EBTI | 416703 | BRA3DD | BB,FESL | BL.OLBT |107.DTLD
4100 23821 THILT | 14,3683 | 217476 | EBA146 | 36BBIG | 442561 | BEERRE | T3.1BEY | B7.EP4R [1151023
d.200 £dbd? | 78740 | 151520 | 228861 | 510665 | 550671 | 470204 | BESTH1 | 77.BIBS | DE.AMdd |1ERE1TT
4.300 EB173 | BAMLB | 150387 | 242019 | S2BE11 | 414051 | 49B47B | BE A0S | BEBSED | OB.6300 |150,2BAT
4.400 ZE7h0 | BEdb | 16, 7B | 2BEEDE | 34723 | 43BOBR | BEOPEE | POABE1 | BT.BEDE | 1DLESTI |156,EETA
4,500 cEdEs | B113b | 17.B1E7 | E7DL18 | 3BEEED | 4EZBET | BRA14d | 745000 | BEBOSE | 110BE70 146 5300
4,500 E706E | BAR13Z | 1B.48E6 | EBA3BE | SBBEC1 | dBBGAR | BEBGEE | YA YERD | BE.17F | 1173233 (1561370
4.700 ET7E7B | BAEEE | 19,4027 | ERB1EE | 407244 | 61641 | GEEDEB | BR17BE |103.73dB | 1240083 |1E4.D5L7
4.600 EH30B | 10,5420 | 20,3354 | 514314 | d2BES? | BAEP1G | BRGBES | BY.74dd |1084Bd5 | 130BEB3 |175.2BdB
4,500 EBo3E | 10VYTIE | 21,2060 | 328074 | 4BDEED | ER10B3 | BOOSEY | BEBED |1154E00 | 19BDESY |1ECBIZB
00D ZBEED | 11,2116 | 222B1B | 34B10B | A732E8 | BOOGG? | PEE1B2 | BV33ER (1216710 | 14547B1 (1EE7OE7
5100 30166 | 11,EE1B | B3.BBEE | S6.EFED | 4BGEDE | BS.0646 | PEA1Ed |10ESG73 |1EFE152 | 1531146 |20E BROE
)
Q, r, 1, n

(l) n Q/I 1/2 b 8/3

2) 327 1) dir

(3) (d/r)xr=d d

r=1.2m, 1=1/1,000 (n=0.015)
Q=4 Is d
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3.2.7

d - [T]
Y PR R
108 1125
(112-1.08) - x= (1,193~ 1,125 © (1,167— 1,125
108 + x 1187 Wby x= 0035, £= 1105
L EERsAl g =
" 1143 . E2=4 g= 12 x1105 = 1326 m
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3.2.7 ( )
dir | a=Alr*| str | B=Rir | B® g | apte G
.00 31416 B.EZB3E D,5000 D,7071 [,E300 18701
1,560 J1EEE 57186 0.5470 07356 [.6ERA 2.0813
1.0 3.0854 EA77H D, bERR D, 7BER [.BBdL PARAILE]
1,560 3.DE4E AL 0,570 0. 7608 06547 2.1ze8
1,540 30238 h136E 0,5667 07673 0.70Ed zlzdl
1,800 £.A7B1 15862 [, 5561 0.77e1 07083 21083
1,760 £.BEBL 4 BEBE D605 0. 7756 072G E.0BE3
1,7E0 £h7d3 14,7482 [, BOGE 00,7780 07165 AL
1,BE0 CB171 1E371 D,BI7E 0,775 07173 AL
1B L7571 15306 D,B06E D, 7801 07181 1.8700
1,500 £.EDda 142G 0,664 0, 7800 07160 15345
1,560 £.BE8L 13304 0.BO7L 0.7758 07170 1.BBEL
1.5: LBE1R 12353 0,604 0.7 07162 18323
1,460 L4825 11428 D.BOE 0,757 071E? 1.7764
1.4d0 Z4E1h 4062 0,5575 0.7730 07084 1.7176
1,400 £,3d68 38646 [0, BEER 00,7687 0,7064 1,660
1,360 e b 36761 D, BEEE D, 7EEB 07007 1,504z
1.3 £18087 37831 0,570 0,761E [,BBEL 1.6ERT
1,200 £1E3d 3,700z D,5725 D, 7BEE [,6B8Y 14640
1.2d0 £.04EE JEZEI D, 5E4E 0.7518 [.EBER 13878
1.200 1.8EBL 35443 0,553 0. 7458 06756 1.3286
1160 1 BESY J4E30 D.5465 07387 [.BE?? 12616
1.1m 1102 33622 0.53%62 0.7516 06582 11833
1,060 1,7306 33016 [0, BELE 0, 7ed0 [,BEDL 11261
1,040 1,EEDB JZE1E D,5124 0,715 [.Ea03 1.0671
1,000 15708 31416 D,5000 D,7071 [,E300 D,8BEE
01,560 1.4508 30616 0. 4668 0,657 06168 D.AEZE?
0.5:0 14110 zhB1d 0,473 06678 [LB073 D.BBES
01,660 13514 ZhD1D D, 4585 0,677 05560 D.78E1
0,540 1.2hEE ZHE0E D.4440 JINisiss] [L5BED D.72ER
0,600 11735 27360 0. 4285 0. 6546 0,563 D.EEES
0,760 10884 EEED 04123 [0,Ed21 0BE4D [, EOER
0,7 1012 BT D, 3566 D,B2B8 [.53B8 D.54E7
0,EEO D.Bd1d £4801 0,373 D,B1ED [.6230 D.40z6
0,540 D BEE? 24051 D,3604 06003 JIR=1131) 0,436
0,600 D.78E7 Z3166 D0.3418 05647 [L4668 D.3676
0,560 D.7e01 Z230d D.3226 0. 5BBE 04706 D.3365
0.5 D.E481 z1403 0.3083 0.5507 04514 D.2830
0,460 D 5756 047 D, 2631 0.56321 [IE: D.2500
0, 4d0 O51EE 1 BEZH [, 2624 0E123 0,4088 02100
0,400 D.4473 1 BB4E DEdz D.a811 [,3675 D173
0, 36D D364 1,766 D218 D, 4664 [,3638 D,1380
0.3 D.32d5 16461 D0.1571 04440 [,3387 0,108
0,260 D.2E73 15340 0173 04176 05180 D.0B54
0.2d0 D.E155 14150 D.1508 0, 5666 [.EB35 D.0B0S
0200 DAE35 12670 01270 03564 [LE5E? 0.0413
016D 01177 11470 D.10E6 0.520d 0E1BE D.0ZER
01en 0,070 015680 0,077 [0, 2786 O1B22 00140
0,060 D.DdEE 0BDEL D,0EE3 D, 2268 [,1388 D,0DED
0,040 D.D1ED DEETE 0,0 D,1626 [.0BB? 0,003
0,000 D.0D0D 0.000o 0.0000 0.000D 0.000D 0.0000
)
Q. r l, n
d
(1) nQ/I 12,813
(2) 3.2.8 3.2.9 (1)

(3) (d/rﬁx r=d
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328 ( o )
dr | a=air| s | p=mr | pn | opn o |eptte iy
&,00n 331E8 EB331 [0, E07Y 0,7125 [,B36d 21108
1,5ED 33018 b BEEE [0, E53E 0,7d40 OE7LL ool
1,50 327 BTETT OE7LY 0, 7661 [ GRES ettt
1.BED 3.23050 EELIE 0.5645 0.7Ed5 [ 6RAL 2648
1,640 31862 53661 0.5540 07707 [ 7066 £ .EE05
1,600 31634 52461 0,601 0,763 O7P1EE £.2dED
1,760 31034 b11BE D.BOE3 07787 07164 £.EESE
1.7 3.0456 45851 D.B100 07610 07183 £1835
1.BE0 £.50Ed LBB71 D.B1E3 0.7HER I £1b7A
1,640 £.h3Ed 47605 0.6154 0.7B3E 07e18 £1170
1,E0 € BESE L E7BE 0,614 0,7B32 07els £ D71
1,5ED .B0ad 45B03 D,BLED 0,7BER I £ DEEE
1.5 L7371 14BEE D.BL03 07612 07185 1.BE5E
1480 £ EEYR 4.3828 D.B0F3 07783 neve 1p13e
1.4d0 £ 5HER 43027 [,EDEE 0,7768 07142 1,BE4E
1,400 25248 12146 [0, E560 0,7738 0,7108 17835
1,360 24802 11261 [0, E53E 0,7704 [, 7063 1,7308
1,580 23760 40430 0,567 0.7EEd 07014 1 BEES
1,260 £.EBE7 38601 D.5606 0.76E0 [ GRG0 1,5BEA
1.2d0 £EE1S JB7E3 0,571 0.7570 [.6AAE 153E7
1,200 £1d5d 37048 D.5645 07516 06634 14647
1160 £.0E4Y E k] [.5EEL 0.7467 [ B7GE 1,386
118 1 BEES JE3E1 0.5467 07384 [ GERE 13875
1,060 18059 35617 0.5366 0.7328 0BG 1 EBEE
1.0d0 1 BEEL 34715 0,520 0.7eb3 [0B51E 11688
1,000 17461 33815 D.5148 0,717 DELEd 11E1E
[IR::1] 1EEEL 33118 0,581 0,7083 [0BIEE 10540
IR:51] 15BEE 32318 0,450 0,7006 0BEE3 D7D
IN::1] 150E4 31514 D470 0,EB14 DB D.Be0g
0,Bd0 14ZER anvie [, 4E4E [, EB1E [, BEEE [ BEER
0,BO0 1347 Z.He0a [, 4508 0E71E [, BB7Y [0,7818
0,760 1,266d ZH0d 00,4566 01, BEDE 0,676 [0,7261
0,7en 11686 ZHERT 0,405 0, EdBd [.6E1E [ BB7Y
0.6ED 11116 A 1ili] D.4044 0. B3B8 05468 D.ED7S
0, Ed0 10338 & EE7E [0, 3676 0, BEEE [0,631E [ 5486
0,E00 [ 556R £ BEEL 0,370 0, EDB3 [,51 54 04531
0. BED [ BB0Y P ] [0, 3516 0. BBER [.4561 04365
0,520 D.BD47 ZdzEl D.3%E 06764 04787 D.3BED
0,460 D.7ESE 23304 D0.53118 0.BBBE 04600 D 3357
0,440 D EBE? s ] D.EE06 05351 04367 D.EB7?
0.400 D BBER zi7eh D.2BRL 05176 04158 D.24E3
0,560 D505 & BBE D.2444 04544 0.3808 D 1556
0,320 D.4385 A IlIEL ] D.2183 0.4EB3 03637 D.155A
0,260 D.365E 18165 0,156 04368 03336 D123
0,240 D.30089 1323 0,142 04053 02888 D.0B03
0,200 D.2336 1,788 D158 0,366 DEBLT D.DE11
0.1E0 D 1EEE 1E1DD D0.1047 03236 D22El D037
018 D1Deg 1,327 0,070 0,2BD8 01838 D.DE0E
0, 0B [0,0EDD 11362 [, 052R 01,2288 O, 140B [0,00Bd
0,040 00E1S 0014 [0, 066 01628 [, DB&0 00018
0,000 [0,0000 [.000n 00,0000 0.0000 [,0000 [0,0000

- 86 -



javascript:openimg('img/cigcdc510041010501.gif','i_')

3.2.3

MW W W W

3.2.9 ( 37 )
dir a=Ajr? | pir P=Fir Jull p | aPi= e
200 33080 BE7E 0.5077 07125 0B36L 21568
1,580 33738 1073 0,58 07233 0673 2271
L5 336D £ Bbod B.5me 07581 1LBB7E Banid
1880 53120 £ EBED 0,582 07653 L6976 23103
Lbtn 32912 5278 05816 07683 070t 23087
1,800 32850 5 3075 05680 0,797 07108 22811
178 31754 52500 0,508 0,770 L7ie 22682
17 31216 £.1400 05072 0,779z LT 22364
1.6 305 5 128 0,606 0,780 07188 B20R7
Lbdn 3ndd ¢ 5eze B, bind 0,713 17185 161D
1B 2541 4520 05109 0781 L7186 21164
L5 2985 47220 0,508 07805 07186 2167
150 2 Bnge ¢E2TD 0Pt 0,778z 077 2Mmee
Lim 7300 4536 0,50 0,777 L7y 1,558
L4 2 EB ttd 06005 0,778 0718 1,B9GE
1.4m 25563 43583 0,580 0,720 07082 1 B8
1380 52z 4 258B B, 5E07 0,768 70 1,775
13 270 41627 0,588 07647 06383 L7z
1280 23907 ¢100B 051 07803 0B5LD 1 Ft5
124 22835 ¢meD 0,57 07555 [LBBB1 1576
L2 £2185 536D 0,562 07503 1LBBL? 16D
L1R 21368 3B56 0,553 07845 0B7eR L4158
11 21576 3773 055 0,736 0BE7L 1373
10k 596D 3655l 05285 07318 L6586 1 anad
108 1.BoB 35139 0,553 07248 nBsLL 1,236
1,00 LBB1 35389 05126 07173 nBezt 11675
0560 L73B1 353 0,516 07085 163z 1,158
0521 166 3373 04516 07011 16228 L1328
0560 15783 3258 0,473 06823 nBizL 05666
0.6 1,56 32131 0,466 0,682 nB0LL 08013
0810 118D 51328 1,42 0,573 1L5kB 0B3ED
0,78 3087 30527 0,828 D, 5625 LE7TS 0,773
0.7 1,206 2572 g2t D651 056E6 07116
B bEf L1B1B 2Bz 0,406 0,538z nL5ED? 0, EE0B
060 11083 ZBLI 058 D626 05360 05514
0,60 1253 27300 0,3% 0.5127 D52 0533
0580 05476 2EED1 0,386 0,590 05038 04775
.5 06705 25681 0,326 B,5621 04860 nazst
.48 0,753 2, 4B6ID 03181 05649 D466 03907
0.4d 077 206 0,268 05861 natEL 03204
B4t 6ez3 B35t 2% 05256 nezee nerd
0,38 05675 22439 0,280 05020 D400 02270
0.3 0554 21613 0,228 D877 03736 0163
0,28 04200 2980 0,202 0,495 n3tea 0146
.2 0307 1,565 A% 0,417 nait? 01063
.20 0298y 15136 0140 03795 n27eh i
018 0208 1605 01118 03345 02322 00476
b1 01360 1702B 0,073 0.2615 01BeS fhads
0,080 0,073 1,308 0,00 D230 DLt 0oL
0.0 00261 08B0 00686 01631 B3t 00023
B.0tn BnnoD BonoD B.0tcn 0,000 .D00G BnooD

- 87 -



javascript:openimg('img/cigcdc510041010601.gif','i_')

Manning

1)

2
b= 15 2%, ——————————————————— (329

F= zg ﬂz
- Rla

|2,k OFEZHET m) L F3AE ()
Ir e 24 V- I3ES (mfs)
R (o £ fupEEdHS
n:

g EUEE (mish Tz H$E

2)
(3.2.5)

1)

nx
=)
4
[
ot
o
o
[+ ]
L
Fal

- 88 -


javascript:openimg('img/cigcdc510041010701.gif','i_')
javascript:openimg('img/cigcdc510041010702.gif','i_')
javascript:openimg('img/cigcdc510041010801.gif','i_')

2)

1)

—_— —_—
= | it A ( A1) e
RIS

L= S=

3.2.3
(3.2.7) (fo)
¥4 2
R A T e (327D

v 2HY He WAL (m/s)
Ap ZEHY A FEE HHA mdh
Ay BEHI o R WHA D

g YL T (mih

fo U 2EAS f= (1- G102 & 5210 42)
2

- 89 -

1.0


javascript:openimg('img/cigcdc510041010802.gif','i_')
javascript:openimg('img/cigcdc510041010803.gif','i_')
javascript:openimg('img/cigcdc510041010901.gif','i_')

3.2.10 (D1, b2 )

4

it

04 | Q3 [ 0§ | Q7|08 | 09 (10

DD, a0 |01 |0z | 03

rkl

036 (041 | 026 [ 013 | 004 | 000

Fr 10 )093 (082 | 082 (070

2 EdHT E 3211 FE)

=

3.2.11 (D1, D2 )

04 | 05 (06 |07 |08 |08 | 10

R |\DyD| oo o1 oz |03

BHFE| f, 030|050 (049 | 049 046 | 043 | 038 | 029 (018 | 00T | 000

_ 2
L 210

vy YW T4 B
o 2L (mid
oo HEW E=dAF (5= 15350 Y FR, F.=00118' R =7

ozt

- 90 -


javascript:openimg('img/cigcdc510041010902.gif','i_')
javascript:openimg('img/cigcdc510041010903.gif','i_')
javascript:openimg('img/cigcdc510041010904.gif','i_')
javascript:openimg('img/cigcdc510041010905.gif','i_')

o2 A,

AR P

Vi
A

g

£ 20 24 5

I A B
ST A o
Ay SEHU Fo| woiz

Z2YFET (mich

=(1_

3.2.12

Ay
A

(E 3212 &=

d

8~10°

(32,11

(32,12

AV

0.0

01

0.2

03

0.4

03

0.8

0.7

0.8

049

10

1.0

081

064

043

0,36

035

016

004

004

001

0,00

-91 -


javascript:openimg('img/cigcdc510041011001.gif','i_')
javascript:openimg('img/cigcdc510041011002.gif','i_')
javascript:openimg('img/cigcdc510041011101.gif','i_')

2 e (3.2.13)

e T
I,k FELH AT 2LFF ()
Vv, 382 T2 F3RE @i

A EHHF (F 3213 F3)

.

3.2.13 (A1, A2 )

A |00 |01 |02 |03 |04 |05 |06 |07 08|09 |10
00048 (045 |04 | 036 | 029|021 | 013|007 | 001 | 000

d.a' e
&

2
+F L ____ (3210

ge

HIM, ks BEOl 3 45
=

Ly ¥eRR7el BREFAM (L=
L I $3% 3Tl 374

L33 fo| (m)
o £ L (mi?
Foo B £<HT (E 3214 3

-92-


javascript:openimg('img/cigcdc510041011102.gif','i_')
javascript:openimg('img/cigcdc510041011103.gif','i_')
javascript:openimg('img/cigcdc510041011104.gif','i_')

3.2.14

R (3215
A2, hy ELH HFF 2HEFE )
Vi EES 8 HERE (miw
V, 384 T F2RE (i
I, ¥HRRT BRERIN (7,- LR
I, I 38R HEe =534
Lo #52= Zo| (m)
o EYFET (misd
for AEL AT (FE 32140
3.2.14
3.2.14
ZHE Al | A S L H
%ﬂ"‘?‘ﬂ %J&!_%ﬂ_ JJE!_EH u%EHfL EJ:“T :l_"T—)llfL EJ:“T
e =
afd" (FHAFHA A HHeR) 0,20 0,10
Z| = (o] =M R
Ogjﬁ?}%‘é‘fgioil )“OI HEE v EHA 030 020
QRS (HTBo| A Ho| HE= B[EAA
dE Hez) 0.40 0.30
o HE (HHE 2EEe A gHe ) 0,50 0,30
oFdHY (FHE 3ot €¥ UHoE) 0,70 0,40
oHfstdEEo 2lE F2(FAN4SH 2
AL R I 0.20 0.10
(3.2.16)

- 03 -



javascript:openimg('img/cigcdc510041011105.gif','i_')
javascript:openimg('img/cigcdc510041011201.gif','i_')

2 %5 2
b= fi =psino( 3o (3.2,16)

fo 2379 24AF t g F7
B Azbe THA (m) & Azke| Aabzb (09

5
LT T R

1

=

i

L] gl

1 1
] ]
' . '
] L ]
] ]
1 1

—| f

i

¢ 31 ( |
t
F 167 i 1481
3.24
(3.2.16) '
(3.2.17)
ko= ; _t~apa & _Vli
, = 6.8050( ) e (Tdr, Y = s (3217
A2 AM, by BREBA AT 2T e Aok FAZ (9
a BHEe Babso| (m) kA3 HFE A @
¢ A2ge] F7 (m B oAabe IR (m
V) 23U 45E HERE /) o FUTREE (/D
yo BEBe CAHAET Nmb Tre, = 20 W/m? AR

&

- 94 -


javascript:openimg('img/cigcdc510041011202.gif','i_')
javascript:openimg('img/cigcdc510041011301.gif','i_')
javascript:openimg('img/cigcdc510041011302.gif','i_')

3.25
1)
2
by = £ ng ------------------------------
WM, kg BB A% E2LEE G
VoogsE e HaHS (mis)
g FYIAEE (m/sH
fy B E24HE Q¥ 326 #3)
fo (R) (D) R/D U
3.2.6 R/D
R/D

4.0

- 05 -


javascript:openimg('img/cigcdc510041011303.gif','i_')
javascript:openimg('img/cigcdc510041011401.gif','i_')

[[ I [ [11]
oin W ake] 4 A= i
E
1| B
a0
i /// -
= L]
i L1 L-getly
& A Lo
gl
4 nan £ = 1y
;‘:%’

0 P
T

3.2.6

fge = f.sezL;
H2 M, ks 2= A7 4R )
VoEEE U BEES (/s
g EYIEE (misd
fo B 24dE Y 32783

foe (Re)

- 06 -

1 R 252
PR R |
(fb) (R/D
____________ (3219
3.2.7


javascript:openimg('img/cigcdc510041011402.gif','i_')
javascript:openimg('img/cigcdc510041011501.gif','i_')

3.24

12
1.1

L0

04

3 O0A

0%

06
A
0.4

HHLEEE S

/

i

03

/

0.2

LA

1.1

[ —

|1

7

Ko 25 =107

£F LA7 207 207 407 JF 607 TOT S0

3.2.7

(silt)

0.7 m/s

L

1.5

13

1 &

(Re) (0)

- 97 -

(fbe)

0.45~0.90m/s


javascript:openimg('img/cigcdc510041011502.gif','i_')

1)
2.4m/s

)

3.2.15

= = & (mfs) = = & & (mfs)
== =
E-11=1 _-F_'=|E|E
z = 0T CLH=
At = 0,60 €10 cm = T 1,50
= 0,7 af A FE 1,00
H & = T =M E 7
=% 3 0.90 ol 30 cm O[EH 1.50
= T EH 7
= E 1.0d (S o[ 30 cm T/EH 200
A HE 1,20 TubEHES| 2,50
Pl 2,00 HF2EaEH 3.00
- 2,50 H#2E3agE HE 3.00
== 3,00 A 5.00
W P 5,00
3.2.15 15 ,
(USBR)
1985
v,=C. DM (RRE BY e v,=C ')

A7, v, HAolL B0l AR P BIEE o)

O (m)

O ER OE HE (HARE 048 TAEE 051 MRS

09 A HE B AFEE gsw)

- 08 -

3.2.15

Kenedy


javascript:openimg('img/cigcdc510041011701.gif','i_')
javascript:openimg('img/cigcdc510041011702.gif','i_')

(3) 1926

3.25

Fortier

Scobey
[ Fortier  Scobey

£ # He & ERoE T B | FMH TR B
H oAb 0.45 m/fs 0,75 m/s 0.45 m/s
MEE 0,50 0,75 0,60
HHE 0.60 0,90 0.60
£HHYE EEol 0 0.60 1,00 0,60
EE oE E 0,73 1,00 0,70
o2 | 0.75 1.00 0,60
Mg 0,75 1,50 110
FHEZS 1.10 1.50 0.490
AR gk 110 1.50 1.50
£3HE ERo= TR 110 1,50 0,90
A AR 120 1.70 1.50
ZHapg 1.20 1.80 2,00
z % E 150 170 2,00
T4 ¢ 1,80 1,30 1.50

2/3 (Froude :0.54)

- 99 -



javascript:openimg('img/cigcdc510041011801.gif','i_')

1)

2)

3)

10~30cm

4)

1

2)

3)

5~7 %

)=1.25~1.35

- 100 -

n=0.001

5~15cm

1.2



4)

10cm
5)
1)
(3.2.20)
Fp=0.08d+B Ry+h, —-mmommommm——o———oe (3.2.20
H7lMH, Fy "&D (m g SAfKHA e o @
By ZEFE (m)  k, FHSEHA T ®HK m)
B EEsry Fars HEHS (B 0510
2) « , ; )
(3.2.21)
Fy=0.0Td+B  hy+h, ————m—mmmmmmmmmm—m—— (3221
H7H, Fy dRD o 2 2HFH iz +d (m)
By ZEFF )k, THSEH Y AR @
B x5 d5r WEHF (B= 05~10
3)
( )
)

dy /D = 0.80~0.83
A7 A, gy BAREA B =Y ) Dy =0 G
o, (D - @) = 0,30 (m)

- 101 -


javascript:openimg('img/cigcdc510041012101.gif','i_')
javascript:openimg('img/cigcdc510041012102.gif','i_')
javascript:openimg('img/cigcdc510041012103.gif','i_')

4)

5)

3.2.6

d/D =0.90
d/D =0.80
d/D =0.90~0.93

(3.2.22)

Fy=06+0037V A7 (32.22)

H7H, FydERD m VRS s B T m

(3.2.23)

- 102 -


javascript:openimg('img/cigcdc510041012104.gif','i_')
javascript:openimg('img/cigcdc510041012201.gif','i_')

2 2rr2
—iv Rl L Ar -0 s (32,23
A7, & TRUHAEI kY

x TS Ot TEWRFeE AT A7l oo
g B (m¥s) A §3HHA md g EYUIEE (miD
w ZEHF: VEZSE i) R OANESED ()
o QU BHHS (BE 11, W2FHL AN E 1028
AEA T R

: «C ) C ). « )
« ) ( )
1)
2)
(Bernoulli)
(step method) . 3.2.8
(3.2.24)
d L
i .
hz —

. 7
i ?77;7‘%77,,__

3.2.8

- 103 -


javascript:openimg('img/cigcdc510041012301.gif','i_')
javascript:openimg('img/cigcdc510041012401.gif','i_')

(3.2.24)
3.2.16

2 2
P . e —— (3.2, 24
VU oagA? TV TR pea? TR
poo QL mE L mt
i a2 Rld.":'l A12 de.":'l A?.z
H7|M, B S g HY s
A BFTHHEA (md ViRE CV=g/A) (/s
2 ?IFHAMN FREEAR ] 2ol ()
B 1, DTN 8 245 G
I, I atole 2IEAHE (m)
R (m) # ZEHF
a HU R B3 A% o FYIEE (ni?
Hab L= oH I I8 BN
I 1l
Il
3.2.16 ()
AFE: 00 AP A 1Him ADRIZUY SRS 150n
MBS No, 10~ No,12 2% 5 Do HEWISI: 111
AEMNe12) BIEED W0lm w D013
Dl la | e|w|o|o|o| o ||| || 0|
Bt L. | BE o A
52|12 40 g | 7| |29 (28 | o | T | T 25 [m= |3 G| e
A wid p| R S| TEN | 45 | B | =a] | 20|
Lim) | Ffom (i) | ()| e | e Sl 8 ||| oy | g
Mo 12 1500 | 5250 | 1143 | QuIET | 6242 | QB4 | Qsd | QODDEE ATED | 45067
002
50| 1430 | 4760 [ 1261 | 0E1 | 505 | D785 | O [ DOD09E QOLE | 47550 45081 | 45063 | -DO52
Ha. 11 0000s
1430 | 5300 | 1154 | QuIES | 6214 | 08T | Q0SS | OOD02S Q015 | 47550 (45108 (£062 | 00
[l erl:]
1455 | 5ME | 1182 | 0F1 | 143 | 0826 | OIS | O0D030 Q015 | 47550 | 49066 (5062 | 000
0002 [ek)
50| 1440 | 4564 [ 1211 | Q5 | B2 [ QELE | OTEF | QD033 QOlE | ATECD (45115 | 42102 | Cu013
Ho. 10 Q00A2
1420 | 4865 | 1236 | NS | G016 | QUBOT [ QS | QuODCE QOlE | ATECD 45085 | 45102 -f%g(c);!

(10 A=A

14y

9005
(15

A=

ToE

2] AL (1)~ 130 AR
§,= #2QU ATRY = (V2 [2g2gn3 R
T (92 Liwo] ATy

20121 Z2512] YE Y

= Zgn
(3 +E)+013)
ez (3 JEET

714
Ml (10T A2 (102 BRG (18 (11x(2)
A (100 AeE 105 W

L=

n O] FFHARE (1A

[4)~010), (13), 1d): (3 3T 2 1Y

28 OO0 20 JHEsld AUE TR,

- 104 -

it

(16): 23 #B2) (15)&} (14)2] A0 22T &


javascript:openimg('img/cigcdc510041012402.gif','i_')
javascript:openimg('img/cigcdc510041012501.gif','i_')

3)

Escoffier
Bresse, Chow , HEC-RAS
1)
(3.2.25)~
(3.2.27)
f% e T (32.29)
@ _ A oy & _4um
L - £ = % - AVD (3.2,26)
2
e (32,27

g EYIEE n/sH

) o | D= AT ) (m)

A7 AN, @ FY s

o (m)

2)
)
A T h
he

(3.2.25) (3.2.26) .
b (3.2.26) T=b, A=bh,

q=Q/b : he (3.2.28)

2 k| K

Lok = [P gb? ] = [gFfe] P = 0,467 227

g % (m¥)

A2 M, A TAFE
B FEEHE (m) T FHE (m)

S
g B2 83 (m¥Yem) g EYFEE (misd

- 105 -


javascript:openimg('img/cigcdc510041012601.gif','i_')
javascript:openimg('img/cigcdc510041012602.gif','i_')

k

(=

=2 H, e (32,29

H7IA, Hg tAFA b 7 A7 AWEEAAN L BlAY A m)

D =A/T h A&(D)
Qa(g) Aa (D) h
he . he A&(D) 3.2.9
H21e, @ FH (') o FefFa ()
B34 (m) g FYIEE (m/sD
A EFHHEA (md T FHE (m)
|1
4 /_..f"'/
/
ki —] 1__,,/
il
1 |
K
£ I
|
|
(1 2 1 & 8 10 12 14
oA
3.2.9 h Aa(D)

- 106 -


javascript:openimg('img/cigcdc510041012603.gif','i_')
javascript:openimg('img/cigcdc510041012701.gif','i_')

. (3.2.27)
Q/b2.5 Q/d2.5
()

3.2.10

Q/b*® Q/d*®

h/b, h/d

m  Q/b*®

=

0

2

el gt

=

1

——d b L LD

= Pl e R

.03 [ [
i
) 45
. M Lok
= [
o —F = [:"E..
=l L7
LY
2.0 = — S
= = Mt
AL = — 153
U l_.- bh E'.J
- (I
1.0 = e EZAE
= - = 3
o = i — .Y
] 1] (o
3 et O e o i S G2
T T 0205
! I ey o W M Py ——
3 i S e ot e——— ki
. = (2
|:'..' T ———— ———— Elﬁ

(1L

(1.0

3.2.10

-|.|.A' 1

m

- 107 -

h/b

b P E


javascript:openimg('img/cigcdc510041012801.gif','i_')

3.2.10

Q!
3.2.10

3.2.17

Q!dZ.S Q}de..S
hofd - ] kotd I ¥
TR 2y TR 2y
0,0 Doooa 00,0005 051 D0,B001 08346
0oz 0oo1d 00,0018 02 0,630t [0.9EEL
0,oa 00030 0,0D44 0.3 0.BE1L [0.8530
0,04 0.DDEL 0,0077 05 0,BO2L 10917
0[5 DDDBY 0,020 D55 0,523 10652
D6 DD1EL 007z D56 D, B5EE 10902
0o? 0D16¢ 00,0235 057 [,5685 11330
DB D025 1,308 ] 1,0230 11650
0,08 0DE?1 0,0380 0,58 1,0570 12047
040 D035 1.0¢65 DED 10818 1210
D1t DD404 1,050 Dt 1.1267 12760
OlE 00478 00,0702 02 11625 13155
043 DD5EL 0.0BEL DE3 11869 13536
0ld ODELR 0,054 06 12358 1,382
01k 0D 01078 OEE 12736 14319
OB 0.DBLE 0116 [.BE 13117 14720
1Ak 0DBEE 0.1361 OE? 1,350E 15120
[1A1:) 01DEd 01510 [0.6B 13802 15544
01a 01164 0.1EEE 0EQ 14305 1.50E7
0ED 01308 00,1620 0o 14716 16356
0EL 01ddn 00,1886 07 15135 16636
D22 01577 02168 nre 1,BEER 1,720E
DEd D17ED 02347 0ra 1,b880 1,774
024 O1BED 0,2630 07 1 EddE 18211
DEs DEDEL 02720 075 1,EBOE 1,BESD
O.2E DE1Bd 0,2013 0O.7E 17363 10178
DE7 02351 03113 077 1,76d0 15662
[iR4:) DEBEL 03317 0,78 18328 E0187
DE8 DET0L 10,3627 079 1,B632 20727
0an OEBBE 00,3741 0eD 1,8350 EIETd
03 0307 00,3861 0.1 1,88B5 £.1035
D3z 032ED 0.41BE 0Bz 20438 B2423
033 03468 04414 083 £1013 £,3030
03l 03676 04648 08l 21611 E3EEL
035 0.3BBT 0, 4BBE 0,85 et EA3EE
0,36 04104 00,5132 [.BE ol E50E3
0a? O432E 00,5380 0e? 2 35BE 2E7ED
0,38 0455 00,5634 [0.BB E43E £65id
0am 047e7? 0,5BOE 0o BEl1E 27306
04n OBDEE 0,615 0an £ BOEE EBERT
041 OBETD 00,6422 0.1 £B800 E.BE0E
04z OEELR 0,BEBL 0oz 27037 39,0407
043 De7?L 0,6870 [IR:5) 28108 31664
044 DED3L 0,7252 084 9,D4EE 93122
[IE1) DEZ8E 0,7837 085 3, 2DBE 3.4B66
DAE DEBES 0,7B27 086 34111 3,7062
047 DEBLE 06122 0a? 9,EB1D 9,0080
D46 07126 0,68z ] 4,086 14659
048 07d1a 06724 0o 4, B7ER 52670
DED 07704 0,805z
2.
b, m Q/b*®
Q /b2.5
he (he/b)x=h,

- 108 -



javascript:openimg('img/cigcdc510041012901.gif','i_')

2
Q, d Qld*®
3.2.17 h./d he
3.2.7
(3.2.31) Manning
SR I R e
8L H gy (32,31
HZ| N, & FREEIEX b Y

VEASE (i) g TUIELD nid

x FEREFSA ot 3 A2 (m)

£ AlZF () w ZEHF R AL m

A EFTUEA (md @ FF )

(3.2.30) (3.2.31) Al( h) Q( V=Q/A)
t G V2 VA
2
3.2.11
¥ .
3.2.11 4
(1)
, (3)

, (2)
- 109 -


javascript:openimg('img/cigcdc510041013001.gif','i_')

. (4)

1 - W 1w -
1. ¥y
it - — — '_
L h. it —
I By
1" " R = v, ¥
— I R -
| —1 | L—
L) ]
3.2.11
Jﬂ& ]
A Ve i I —
¥, 0
¥
3.2.12
(3.2.32)
AH A Q-8
_ — Ll Rl 222 _ =2 =1 L ___
" Vl iJg( AZ_AI +§) Al . AE_AI

M7 M, o FTEED (i)
H AR A5t (m)
o FUFEE (mizd

T AN (4, - Ap

Vil oHe H3EE (mfs)
AL Ay 1 3 oHe ERTHEA md
@i, @y 1.2 HH 2| £ (mYe)

o -
.

SR 2 Aol

- 110 -

(3233


javascript:openimg('img/cigcdc510041013101.gif','i_')
javascript:openimg('img/cigcdc510041013201.gif','i_')
javascript:openimg('img/cigcdc510041013202.gif','i_')

(3.2.32) ,

(3.2.33)
_ 1% B _ V-V, 4-a o
w—Vl—t\/gIsl[z w TVl 0 T T T T T (323
I, o HEIET (n/e) Vv, VL 2 HRE BER5E o/
By, kg HEE 4 G 2 EYIEE (5

ay. a5 1, 2 HH2 THEY 83 (m¥sim)

3211 (1) (3)
2 4

3.3
3.3.1

3.3.2

3.3.1 C

- 111 -


javascript:openimg('img/cigcdc510041013203.gif','i_')

(3.3.1) ,

P=wh = e (3310
H7|d, P Aedd oz Al AT W/md
wi B2 TR EF An/md & Y m)

3.3.1
A = o2 m/mY A = £ WN/mb
Z A 1.0 e e 70
F & 71,0 A3 250
IR0 E T 315 OfAZE (PR 11.0
#2 23zE 34,5 ot~FERIAE T 225
22 238 E 230 =2 9.8
REEE 21,0
Rankine
Coulomb , Rankine
3.3.2

- 112 -


javascript:openimg('img/cigcdc510041013301.gif','i_')
javascript:openimg('img/cigcdc510041013401.gif','i_')

2)

2.94 kN/

EL

3.3.2DB

Azqg=z | =
gues | #E | 22¥ [FETE Issas | 2eT | ¥2E dews
s w () ' Q4 (WD) | By (em) | B, em) |z (em)d

[{R0p!
152 | DB 42336 3352 94,08 125 50,0 20,0
252 | DB 18 31752 17,84 70,56 12,5 50,0 30,0
352 | bB135 | 23814 1323 52,92 12,5 50,0 20,0
EAAUT D | pE g 158,76 8,382 35,28 12,5 50,0 30,0
3.3.3
3.3.3 (

£ o2 E () £2H% o= E(m) £2H%

DE 24 40 0|7t 0.3 40 of -4 0

DE 15 3.5 0|k 0.3 3.9 o4 0

DE 135 35 DRt 0.3 35 o/ a

( ) 4.9 KkN/
LS

- 113 -



javascript:openimg('img/cigcdc510041013402.gif','i_')
javascript:openimg('img/cigcdc510041013501.gif','i_')

3.3.3

3.34

3.34

T E W /mD

Zd Ao ¥ 147
T T 2sd
Y&E £ EE 496,86

- 114 -

3.3.1(b)


javascript:openimg('img/cigcdc510041013601.gif','i_')

1 qET Al ihi PIEE

3.3.1

(3.3.2) (3.3.3)

1) 1/3

01
0z

HA7lM, gy, g BFEH UTAA L] WRZE AN/mD

2) 1/3

_ 4, 2V
=7 ( L—Ze)

®I A4, g BFHH e BREIZT (uN/mh S T 232 /m)
L 7|z 2ol (m) e Svaads BAAY (m

[ ———

) _T—
i - g
-
_{_r__’_,v_l

————

ke 2|

3.3.2

- 115 -


javascript:openimg('img/cigcdc510041013701.gif','i_')
javascript:openimg('img/cigcdc510041013702.gif','i_')
javascript:openimg('img/cigcdc510041013703.gif','i_')
javascript:openimg('img/cigcdc510041013704.gif','i_')

3.34

3.3.3 3.3.6
, 3.3.3 v

3.3.3

- 116 -


javascript:openimg('img/cigcdc510041013801.gif','i_')

3.35

R 2 3 o =
7= e Wi = & a F L1
Bz 77 2 ==
© |z &, R P Hiea we A%
1=}
A e 25k = ah
ob |yme | TETE HIRA | HHgs Fo =30l
SEERNEST a7 g A2
® |mmg | MEHE HDwA | =WsEAA £y | =0ST F9 El
B ECERELT + 7 gy ZeHE A2
s, AElEE E
@ |=He EQ + Aukiky £ 2HE0l oy
2 e BE
B3+ AEAEE _
2 _ " Mot = ol Aot HdER =
@ |2HE £ 2R E +ANA =
24 ™
A= e = L 2z
3 o+ agerryy | TERHE TEEE
® |=re oo apret 4 gy | TTEOL AT e
Ae
Egh+e|HatE3ta
@ |Zus  EE RS +RY
T R AN

F) 1) @ 2= Hug Fo| U £k Famos 3
ol AEsHA 2AL DNl AeT dam: Aol
ZYES B0l AR5 Q= 0E L

1 (

2)

3.3.6

71 sop
Z) Azt ¥

=]
=

iU
|

- 117 -

P=wh



javascript:openimg('img/cigcdc510041013901.gif','i_')

3.3.6

o zm EHHAESE | SETHHEIT | juiaor o
g4 27 Wl /m Wl /m [EES E
HEAE A2 heaE @ AR
A% el 5 (GE GW, 5B SW) 0 18 30

(2 550 0/Th

e sheRh A zEl 5
6aC, G, S5, S 0 15 25
IS 5~ 1%

HEH, 7= oo, HES RT
A E S, GO a0 15 20
CHEE 15~ 505

(1) ( )

3.3.6 3.3.4~
3.3.6

- 118 -


javascript:openimg('img/cigcdc510041014001.gif','i_')

of e o= Wit
1% Moo= wEI )
[ I AN :
' q 4_1'_"._ e @ - Fir
C 1—. .= R -
4
(X3 NS
s Fdt
[N,
—
1 /" #__F_._a--""' A
LH Pl It M AL W i

; il ER (I .
L 7"” —t— SERC
e cba s dare s
[tf ni) P Al el ftfi i }
o1 il Al e=20 0
; =Tl
(L4 14
[l
0
Giopd 04 pE 0m 0 1L 12 4
Sk
=) 0% Vet A wWiEY T NEHE)E F2 SEUSETE
18 #m? (18=98kN/mY)= sHA 2T a;t 1B o] ¥ U2 2%

v8 F2A = Asd vwiss S ARSI

3.3.4 ( g =309

[ ] h=2.0m, d=0.5ml7xD&8KNOA, o=1.7 't

d/h=0.5/2.0 0.25 3.3.4 W=0.43, N=0.16
PA=0.43x16.66/1.8x2.0°  15.92 (kN)

M=0.16x16.66/1.8x2.0’= 11.85 (kNm)

- 119 -


javascript:openimg('img/cigcdc510041014101.gif','i_')

o {’ : B WL
Eich MMt - )
L by Ho=IE
C—— Fo=tdfomn
(LA 025
I e
HY
A vl e=25T
| ———"] ]
&7 .20
Al A
. . Al =l -
E ! 4
7 Woali =2
W ) n1e M
] R [T o
a 4 -4 =< dle =0 &
(e =) L
[N 1o
ir2
LA
1

(. v G LA 0& 1.0 PR P

2 J"8d UENS Al WIELD @ NP
18 tHm® (1.8=98kN/m)=E sy 2o a,t 2=
v AR = AL /185 JF5Hd ALETICH

g
Jn
oy
oy ol

o o

3.3.5 ( g =259

[ ] h=2.0m, d=0.5mLlL7<D&KNBE A, 2=1.7 t/

d/h=0.5/2.0=0.25 3.35 W=0.53, N=0.19
PA=0.53x16.66/1.8x2.0° = 19.62 (kN)

M=0.19x16.66/1.8x2.0° = 14.07 (kNm)

- 120 -


javascript:openimg('img/cigcdc510041014201.gif','i_')

= E;’ Boo= Whoer
‘1'.' L Rl
N - l::u‘ . P__l L - Eﬂn
E._.__1Li__"_ PR P T
04 L]
e zed | =20y
'\rJ-.’i ‘___-""
a7 ‘// 1,754
, 7 ST P I
05 -
1.3 g,
! N % weEl i=mid
S it
[t itfimh
054 .14
s
.1
4.4
0 [ES HEl A (LRI WY 1.4 14
ik
1 O8] UERG A WIED 2 NEHE)E F2 SeDHEH=S
18 thm® (18x98kN/m*)E $HM 2T Yo|R=E o] ¥l L2 £
AzdE Ao ¢/155 F&h AHESTH
3.3.6 ( g =20°
[ 1] h=2.0m, d=0.5mLlL7<xD.8KNOA, o=1.7 1t/

d/h=0.5/2.0=0.25 3.3.6 W=0.63, N=0.23
PA=0.63x16.66/1.8x2.0° = 23.32 (kN)
M=0.23x16.66/1.8x2.0° = 17.03 (kNm)
) ( )

(3.3.4) (3.3.5)

- 121 -


javascript:openimg('img/cigcdc510041014301.gif','i_')

pi=Ltv.ont K, K- sy O (B34
Az A 4=l cos i+ sina - sin?s
P,=P4 wosi , FP,=P4 sini = -——--——mmmmmmm o (33,3
H7H, Py FEEY (D Ky FSEHAS
Py By g FHEY WD B; PBg 2 AEEY (WD
B oEHubEels ZERARA ] =0 (m)
v SEUHEY Wi/md @ Fo ROk o)
i AP $EHO| ol 2 ()
1)
E % P,=D H g K4 g=k ¥ e (338
2
se: u-Z.p-L par, (33D
A7 A,
Py E )y b BRE N -m) B HZIE (O 337 3
H 228 20| (m) ¢ AEA 3 AARETE WD
BAED (m)

v Fo HHEY @/md
SAMPe ZREESIH: [ K, = 1- ging . =g sQbEkZE oo
K_,q %\.—‘ Taﬁ_nl“_r[ A 1+$m¢_]; & r_1—| LH—r |'|:—| ( )

3.3.7 1:m Xb

w109 AL X,= X,

10= m=30% A5 XN, =0.75X,+0.2m

HIM, Xy, X 72 BHA 4E 82EAE AY
o dE BEZE7

- 122 -


javascript:openimg('img/cigcdc510041014401.gif','i_')
javascript:openimg('img/cigcdc510041014402.gif','i_')
javascript:openimg('img/cigcdc510041014501.gif','i_')

iy
=]
ud
Il

TR R =

B
= T
e

L) aa |rans

i
e

=1

1

Poel Tmo-t Ol

o L0 e

Z
'
]
—_

z} 1.1

=

0.0 L

v

[ R P

et
TS L e LE e —

Sl B =R R
.
[y
=]
L]

G400 :
L) N -

ek

,_.
[

[ P

-l L34

e =
E’j
o
¥

i
=
pl
T L Sy £ L L3 L 2 b L B RS D pu e s ks e b R

=

LA

/

Qa0

1.0t 24 A0 1.0
X4

3.3.7-1 (D) Xb/H

3.3.7-2 (D) Xb/H

[ ] H=2.0m, 2=1. §1.8x9.8kN/ ), h=1.0m,
g 30° Xe=0.50m, 1:15
(m=1.5)

- 123 -


javascript:openimg('img/cigcdc510041014502.gif','i_')
javascript:openimg('img/cigcdc510041014503.gif','i_')

3)

_ l-sind0® _ - _
Ey= Jrombe —0-33 2 =10x18x33=1764

X,=073x05+02x1,5=0673, X, /H=0873/20=034

J¥ 3371 X, /H=0340] ™3k D = 070

metd, EY P,=D - H.g Ky = 070x20x1.8x38x0.33 = 815D

mrE: y- P, = 202 %815 = 415 G-
)
E % P,=D H g K4 Dg g=h¥  —-m—m———-- (3.3.10)
2
sy wu-E . p-d pak,py e (35.11)
o7l A,

B, ESF (38U M EHE (S8uN - m)
H. 2l Fo| gn)
g HEN 3 HAHELE (98uN/mD

BEAED (m)

pAzE A 331 33

v T2 T2 (98uN/mY

l—sima]

Eq ¥ SEEWHT [Ky= omd

o 2 MR ()
Dy AAPL3H

o

Ao ZAEde JEFESS Bl (FE 337 FD)

3.3.7 (DB)
Wel FHM]1:00 ) . ) . .
| | @@=y |1°03]1:05|1:07 | 1:10 [1:15|1:20
Dy 1,00 0,73 0,63 0,57 0,52 2,50 0,46
im
3.3.8

- 124 -


javascript:openimg('img/cigcdc510041014601.gif','i_')
javascript:openimg('img/cigcdc510041014602.gif','i_')
javascript:openimg('img/cigcdc510041014603.gif','i_')

10011 100 11]
- = 1 'l' i awal rrEgi
o & e hlm
L = RS e T B
==
N
. L Y
AT
WAL |0 TATH
O a.en | 05252
- .. 230 | e
vl nsn |0 26
vl A | e
3
= 435
1.0 :
o TN
C.AT i 0 0L
il IS
M. i 0 0GTY
pi] (0050
P i
- 0.0
(.20
[0 ——
AUk 1.4 1.% A
XSH
3.3.8 (Boussinesq) Xt/H
)
M=g (1+8) M, K4  ———mmmmmmmmmmmme— - (33.12)

H7|M, i RHE @3N m) ¢ FESE @) & EFAF (4 = 030)
My O™ 3asd & 2

Ko #Bs FEEYAS [k, - L-sha

1+ sing
2 RO (0

[ ] DB 13.5, X, =0.60m, H=2.0m,
g =30° .
DB 13.5 q=135%x3.92 5292(KN)( 332 )

- 125 -


javascript:openimg('img/cigcdc510041014701.gif','i_')
javascript:openimg('img/cigcdc510041014702.gif','i_')

£A4H+ i=030

XfH = 080/20= 030 o F& 3 3380AM W, = 03858
Fle] E=Ealy— =_1M=

EéL—l TDEHJ:“T K_,q_ 1+Si1120ﬁ 0.49

M=g (1+5) M, K,
= 52,92x(1+0, 3000, 3358%0,49 = 13.0 (Ml - m)

)
M=g 1+ M, K4 By ————————mmm—mmom e (3.3.13
H2l M, W ZHE (G5W - m) g FESE @8ID £ EFHF (4= 03D
My O™ 3384 e 23
Eg B 2ERlS (K- T8
g T2 RO ()
Dyp FApE et d3ve] AE4E nHES ¥ (F 338 F3)
3.3.8 (DM
Hol Fab | 1:00
D im | @Ay | 170810051007 |1:10|1:15|1:20
Dy 1,00 057 044 036 00 | 025 | 0=
3.3.5

- 126 -



javascript:openimg('img/cigcdc510041014801.gif','i_')
javascript:openimg('img/cigcdc510041014802.gif','i_')
javascript:openimg('img/cigcdc510041014803.gif','i_')

1)

2)

3)
4)

1)

3.3.9

3.3.9(f)
3.3.9 (e)

ia)x &
i 4—&..
p L%
)
1 —,
—
| ik | | P
W) e gy

3.3.9

3.3.9

P

[Lr G- el

BN oAl
=
—['J..
LS
| ) I-';
- | P - | _Z/'
mYE. =
P ' a
[T
LR R LN R
peacbesal 2] 3k L e

3.3.9

- 127 -


javascript:openimg('img/cigcdc510041014901.gif','i_')

3.3.9 ( )

Y0 (m) } _
ZEke S(EH) o|at
'E\'i' % H‘jj[ \:I—I :'é—r | 4dm | )
ER 1 I il I v W VI
= @ | o o I o o o o
IS zoE @ o I o O o o
EZ3E @ | o
STE S2E © [ O O o & &
FEEY E3E @ o
e A ® 1 ® | ® | €
FEHEY Z3E 3| o O O
HAEEEHE | AT o o o
FEHEYNEE | @ o
EEE+FEME | @ | ©
L |l EEEmTeage | @ o o
=1 == szoll_
$HE eras
_ B ] o
(ZH0| d4m o[
TEHEEETE @ o
2 @ | o o O
ohsof ok 3y ® RO |HRO 2RO RO
dYzo A5t Ay [ @ [ BH |24 | BH IO [§%0 750
1) FE0] H = 40mé] J =
SEEEY 0, Y A2 AEis o Z3E2 1, ey d2s Ast HAe 2
go] S22 (@®E me AFs +HS2EIE(@ISE M} Tt
D gmol way 9 SIEEES | ~ Vv T A ARE g
N 2FFEEW WM E detde s [ X= VIS ITME &
4) BoA LEI=E(EE)E old HAE 9He S H ] TS LFERHL
(5tZ)2 stZubgtel U ZTiDi0] ThaolD, CIE BES ZHTH WS WAL
B EFEERE I, O, I, VIV 3R FE0IL BAAlS 58] 3ol o2t duree o
WAANHE L 2WelF)S WE A2} USBR FoY Wast Uk
6 $E2Y | 99 AATUS NaLsol MY GANDR £0T BLJ} AT,
T2 2 Az 2AE @EE] E 33118 F 8 ~ 1218 £FFH "ok

3.3.10

- 128 -


javascript:openimg('img/cigcdc510041015001.gif','i_')

= Eea L] & [ [ o | ,
[ w_._‘w_.ﬂ W_ Ed
w |B|@e) e fiad [ ) 0 TR
= o oo TEOEg 55
E oridr| - ______n___qon_a__ 2w
g |[=|olo| o | B W e -
5 o T e SEo @ &7
i (| T T W
s ok - I | o Kb u._ﬂ_isn} oo oo
o o o o Ry o E o MU 50
™ PREE T XY s 5
=200 o0 maﬁhc_hﬂﬂno Che
7 o) | Jole ALESEs I g
__.__i olo - Gm_.___wﬂ i il aamﬁ | T T
= OO Mol wr =L s ok i oo il a5
o olo| |o vanﬂﬁmﬂma wam
: o ym_u NEMELM%M wﬁmﬁ;amﬂ
: : 8 HHTE nsdx
o |olole o ImﬂHToMrTa S
ol [®| o dw g e oo
G o _J___..._“___.l_.a_,A.A_ﬁ = o
R z._o_...oﬂ.o_._um W o o H
Slelelelel s mﬁal:ﬂ =1 = o) B
clelele| t T B iuEstu R,
W o i o )
| <Els] 5 _moi_mfﬂw?owﬂ;ﬁo
_ %ﬁ%;ii#mmw kS WL_LENJ ;@ﬂﬂé%
B 4o ﬁ%ﬂﬂ%%z%d% an ,rh_Hm\maﬂ_u_.nN@H_.m._J
: A_H_iﬁ_ﬂ_iﬂ%%w_uq_ﬂmﬂw u_:_.o_ﬂ__ou._:.mﬁ_mvxamhaﬁémwimﬁ
: i q__n._r_u_.m._ ut|ﬂ_u+.1__ o o mﬁurmwg. o ® Mﬂ WAl ma A
s a wo| 3T [T |7 [Uo 2| vl G .rﬂ.Ww._va__.hIa: ~ ol _u:
3n an| o[ | b | g0 L[l Rl o g NOE T R
0| Ko mﬂ ___a*+ e _un L e I T I A o HM i) e M .
o= ) (R me | A : S0
Mol = B _L__u.:.w_uﬂmmﬂ ﬁ ﬁ%m_ﬂw,ei_ﬁ@@awmw_ﬂmmmm
v ; SlElE e S8 Fs%2
J_l w0 —

3.3.10

411

- 129 -

1)
2)


javascript:openimg('img/cigcdc510041015101.gif','i_')

SAEY W=y B GAEYEBA) oo (33.19)
SHEL Py=K,ov ok @EABA) e (3:3.20)
74, v IHE T EE HE HHEF A/md
FoEHEH T dEHA BaA U Hd2AR e ol m)
i HHEH T dEHAN RS Ho|
Ky W7 SEEUAS (K, - 11300
g JHE F E= dEH WRokgzk (0
, , 3.3.2 5.
,3.3.2 6
335 1. ,
(M), (N) (S) 3.3.11 3.3.12
33111 M), (N), (S)
fal (k) tch
X E SEE 20 SEz 23
A M N, | 8, i N, | 8, M Ny | 8,
00208 ¥e DAl P 0417 g0
=L +#)? o t(L+1) #(L+1)? P(L+1) w(L+ )2 wll+i)
[y} +5 +2 -1 +0.50
)] -1 +050 | +050 -1 +050 | +050 -1 +050 | =050
3] -4 +1.00 -1 +050 +Z
@ =7 +150 | =150 -1 +050 | =050 -1 +0.50 | +050
) +11 +2 -1 +0.50
id) (el (£}
47 28517 | Uaol AT 229 | gHed 9% 249
Aax| w |5 s| w [ 5]s ] w [w][a]s]s,
nmass | 01667 T 1842 163 BIE.3 Ay
X(L‘FE)E X(L+E)2’ X(L+E)3 X(L+E)2 X(f_,+t:l?’ Q,BDD }i‘{,(.r_.+f)
[y} -1 H138 +1 -03 -0h -5
&3] -1 135 | -0 +1 -053 | +0.9% +1 05| 05 | +05| 05
5] +E 28 -Z222 -05 15
@ -122 | +202|+2E| +1.22 |-20E| -2k +1 05| 05| 05| 05
] =122 | +2[2 + 1.7 -2 -0h -5

- 130 -


javascript:openimg('img/cigcdc510041015201.gif','i_')
javascript:openimg('img/cigcdc510041015301.gif','i_')

{e) (i
|

15 RAE UEN BUS
AZHE AT W

N 3 EUTH @)

S AW AT )

Ny SE AU

Sw WY AT @D

FHHE WN/m)

a0 | o A EAT S GN/md
Hha A FAEAR S YHEF
LoebAtf e ] 8 zo (m)

& B~ B £H ()

- 131 -

= H2H o= EEYUE (UN - m)
e SRR W
JL o ; S2|H e THo| 2§ Wifer

£
1
1 i !
1 , y ! _
[ | LA
i | | E i i et i
1 | I _
! 1 i 1 : : ’_g-! !
: ! ! ! L————]| : L — — —.
) i {d)
- {1 J
() (h}
f 1
£
! ! -
! 1 !
= (4] !
o :l g-.:- -— i e
if i = =1 —
o i | 1 - i 1
i % ! . ! i A AP N A
—-— H I | 4 I JF
PR i )
= [1 iy
=T - >
M .
0
" | A


javascript:openimg('img/cigcdc510041015401.gif','i_')

33.122 M), (N),
(a) (bl 3]
%2 SEE 27012 SEE 230E
213 ] N, | s, ] N, | s, v | N | s,
00208v. | DDZ0By. |O00208P | 0p208P | 00208t | DO5mw
= L+32 | =fL+¢) | =(L+t)? =(L+§) =L+ =(L+
@ 57 “z91| -s53l 2% | +131 | +1
® | +28 +2.67 ~08 | +1
® T06 | +183 | +189| 135 |+204| 20| -266 | +1 | -1
@ “24 | +429 1% |+ +334
® —42 | +669|-513| -135 |+opa|-zom| -266 | +1 | -1
164 +2.67 “0E8 | +1
@ | -129 +687| -53l w27% | +131 | +1
(d) (el it)
AT 2EeE | weol o8 dey | ool oF deg
gx| ¥ | N s o | N s, ¥ || N s s,
00167 T | 00167 T | 1633 1683 | 6167 &,
KL+ | =L+ | =L+ | =(L+0% | xp+n? 9,800 A, (L+1)
@ | +07z |+980 “07 | 8| +1 |8
@ | -037 |+960 +037 | 9@ “080 | 05 05
® | -146 |+9p0| 9p0| +146 | 8@ |-sm| +1 | -05| 05|05
@ | +209 210| -2.09 050 05 5
® | -186 |+204| 04| +186 | 204 |-24| +1 | -05| 05|05
“047 | +204 +047 | 204 ~050 |08 05
@ | +08z |+m4 -08z | 204 +1 |05 05

- 132 -

(S)


javascript:openimg('img/cigcdc510041015501.gif','i_')

]

[} [y

f. -
o
! i
1 H
,_,_.T':' :{ H 4 1 !
! AR ‘|
= o .
R o DT T
b ! I BEu.: P
ug_—J ettt :
o : b : " i ¢
H bt 1 1
i i i
s

{a] {ft

+M 2 WEA dEEHE 42 e ERHE N - m)

+N B gESHo A7 fe ST WD

+5 S HEAAH 22 o) HHaEH e Yo 25 Wefe s
ZFeEds dEE WD

Ny SR WD

Sy FEEREF AT an

Ny & (D

Sy FERR AT D

M ERHE KN - m)

vy BAYEY TSI AN/mD

P SE2% FEAFE UN/m)

w SEE FEHITE UN/m)

T4 2o o FHAEHE 7 aimd

hy HEA AT ZAHTER S YHEE @)

3.3.6

- 133 -


javascript:openimg('img/cigcdc510041015601.gif','i_')

( ) KS D 3504( )  KSD

3527( ) , (SR 24,
SR 30 2 ) (SD 30A, SD 30B, SD 35, SD 40, SD 50 5 )
3.3.13
3.3.13
JHA 43
s AT armae [aza sz
(N!mm%) (M/mm A" | E ()
N SR24 | 235 ol4 | 382~520 2; i glij
g N 5 2% | 18 o4
SR.30 294 00 | 41~I8 | ST | g oa
SD 30A | 294 o4 | 441538 i § ig glij
sD 30B | 294~392 | 441 o4 i § ig' E}ij
. . N 2 E 18 0|4+
ojFH2 sD3s 343~441 | 490 0|4+ 1% 20 0|4
ED 40 302~510 | 559 o|4F i ; ig E}ij
—~ i 12 o4
=D 50 490~828 | 818 0|4 - 14 o AF
L SBCRZ4 | 235 ol4 | s82~520 | 2& | 20 o
=T SECR40 | 392 o/ | 837 o4 | 3 & | 12 of4
HAE oHES SBCR24D | 235 ol | 382~520 2 18 o[
10~15
28 , )
1)
28 (fex )
3.3.14
2)
)
3.3.15

- 134 -


javascript:openimg('img/cigcdc510041015701.gif','i_')

3.3.14

Moo == #2238 f, (LN fem®
3D 30 foa= 130
SD 35 Foa= 115
SD 40, SD 50 foa = 180

- 135 -



javascript:openimg('img/cigcdc510041015801.gif','i_')

3.3.15

(N/

)

7 £ 2 g (Hjem®)
HEgg 28 i z 4
= 1,764 2,058 | 2,744 |3,430
T A 4] 136
(RE2Ae) g2E3as) | * Vi, I |Baz | Tad |G
(1) sEgs=
(229 Bzt W)
@ HEUSSY fo 0.40 £y 056|823 | 1,098 [1,372
@ HEguIey i 0,42+, 549 | 598 | 686 | 774
n = s
= L= P
(2) AEATHEH i« 5,4
o AITHEIS EA Y= B 0.25 Y7, 333|353 [ 412 | 461
@ AYUTEES 52 H 1.15 47, 1509|1637 | 188.2 | 210.7
o T
@ ANTL2E =7 Y= -
sHbo B 0.45 1, B0 | 657 | 755 | 843
@ AUFHEIES F= s
st 0.704fF,;  |92.1 |99.0 | 1083 [304.8
@) HEpasen, -2
(g2 J
O 0] HoZHI: gut 0.80 7, 1049|1137|131.3 |147.0
HEHI 0.56 Y7 735 | 79.4 | 921 [102.9
@ APUTHZ: Qut 1/2x0.80 Y, =11529 |56.& | 657 | 735
Ary2 172=0.56 ;=11 372 | 40,2 | 461 | 510
® ol gya Yz
(D&E_;;q) . 1.724F ;<28 |2264|244.0 (2744 |2744
@ NI o] HE0lE 4t .
s mo sERISYS
D, @ e M %E T
® YHFH2e| TUYIS
AT el HERATHS
oEEZe] E= @ 9
Hs] He A EEIY
HESHA 2L
) A2 LY==
@ AuHo Maig A2 0.25 F; 4410|5145 | 6960 {8575
oA 5 B
® TwA 1/3 o5t R2d | o 0.37 £, B51.7 %615 | 1,015 |1,269

Azte Be

3.3.16

- 136 -



javascript:openimg('img/cigcdc510041015901.gif','i_')

3.3.16 ( )

(EFR): kNAom™)

e 27
=3y B By == SD 30 |50 33 |50 40
#HEo| z3] 22 | T 23 147 | 1715 | 17.64
sEolu ATl | w8l 2|7 10m
omsu | DYE B | ojstel zypma | 4T )19 1O
o= 3 =) =
Py | T + FE Ev ATEH
o|&foq] A 3|aHe 2y 147 | 1568 | 15,68
g 2o EF FHECIL A2
dere pababL %‘—?— 147 | 1715 [ 17684
& & 2 Wljemd 147 | 1715 | 17.64
)
(1) 40 ,
20.58 kN/
(2
faO 12. 74 KN/
O 6.86 kN/
)
) 1),
2) 1.33
)
2) ) )
1.15
1)
2
) 2 1
) Ee = 19.992x 10 kN/
) E. 3.3.17

- 137 -


javascript:openimg('img/cigcdc510041016001.gif','i_')

3.3.17

HH7EHE

.4 Wll/cm® 0113 2,058 2,352 T
23gEs EHdHSE 2 a 2 | E = wiixd, 27047,
E. (a/emd 19.698x10%|21,286x10% | 24 5x10 i
HI2EAR|ES ;
2l | 10 9 3 E,=19.992=10
n=FE,(E, (kM /em?

1 W B3RYE TRIEY W= 2ZEN/m'Y WE E, = 15000yF, £ A

=

B 33170045 W=245 kN/m'E A5 BEIEY A2 2a £ AE

=
e

Es = 19.992x 10*(kN/ )
E.=W™T 4, 2 7,.p@aN( f) , n = EJ/E,

Sine

3.3.18 3.3.19

- 138 -


javascript:openimg('img/cigcdc510041016101.gif','i_')

: kN, m)]

(

3.3.19

3.3.18

[

Hr
=
ol
i

An
il
)
(=
&g

YEP2TH 472 Al

EHAA

i

LR ) R b

|

wr

i

=
=

B

N E

T

FED

=)
i

i = Ho g

wr

[y
rJ
]
L

L

Hr

wr

Weke z x| #HHE 0fs

Al =
=R

HoAe| (=MN)
& FE=0 (=h-4)

UFHEI28| (=A b d)

o

E,JE. )

w d22 23T Este BRdH 8| (

Sd#z e Helsk REEol2be BE

b

FE

A F2HH ZdzR e A2 st

of

wr
.

wr

k3
3

=0lste B8 (j=1-

- 139 -


javascript:openimg('img/cigcdc510041016201.gif','i_')

3.3.18

A% 10 o= (0.5k-d,)

A=05h-d,te, G=05h-dyme, A/=F SO 4N 4
L= 1 L] 1

2 AN AE AFHIS He = T

AL 1 o> (0.5k-dy)

M =M-N(d-05k), My=005Ff, k-j-b % My=1i-4

AL [-A (M <id) AL 1-B (M,> M)
UEEE EER HEEZ B8
M 21—
A=Za. _»
A= A= M, + M s _)rj B 1 -
T S A =L + & y A
ST 2 Fald-dy i,
F) 8 33188 A2 12 Swrer ok No| d22] ay AET oE Y, o] 3L
o HAd ZEsts UE™ESE BR @20 wE 2 E H HITE AT

G.Lh A

- 140 -


javascript:openimg('img/cigcdc510041016202.gif','i_')

3.3.19

A 1 es(d -4 @wEEe g¥w
FE I-ac (Uﬁeﬁg}i) A% 1-B €k<e£(§k-?‘j)
fcl=%'(l+%) .
fa= L (- B2y fa=3  F-20)

2 1 o> (£ -4y @zuz 2e)

M = M+N(d-0.5k), My=05f, k j b &% My=2M-i

A% 1-A (<) 2% 1-B (4, i)
HEEZ EER) HEE2 T R)
M 201-4)
Ar=S4 . B
. A I ‘ ?i_ n-1 B T
Al=0 A=—h N
: e d fa 4 M, M, N
P SRS - S S - A M
2) B 33199 B9 [-A5 IXAYTU Ol TolT YO WX B ARE 1 G 2
WY A4 GSSU HBAS UER 2000, 3% [-BZ UTYSSY GSURENO] VT
HEY QD AL S| 0] HE WA L YHSUS AR ALS LIER
20IT TRY 29 1-4 ¥ 2% [-BE ofL 204 9Ruz0] B2 gt
Eodcecho£2 o moqr onumus AwsHl T US SUSS AW
M YEESY W UTYSO SUS PG AL HBSY O] UENS T[UOF VL W T

A
' A,
oy : -l E‘wf_‘
! |
[ 5 4.0
1) 2.5cm : 4/3 ,
2
2.5cm )
2) 2 , 30cm
3 , 40cm

- 141 -


javascript:openimg('img/cigcdc510041016301.gif','i_')

3) 4cm , 15
15

4)
1 @ O
1) .
2) : : , 8.0cm
3) ,
D29 6cm , 25mm 5cm , D16
4cm .
4) 8.0cm ,
10cm .
5) 10cm
6) .
7 1
(1)~(6)
) 10m
( 35 mm
) 0.9mm

1) ( )

) 4 6cm (
3.3.10(a) ).

) 90° 90° 12 ( 3.3.10(b) ).

) 90° 135° 6 6cm

( 3.3.10(c) ).
3.3.20 . f, 2744

kN/ 10mm, 16mm 3

- 142 -



2)

3.3.11(b)

‘_Tr BN
fC IS

Aty &4
e 5k

(al gl 1 pn 1 i
[
!
[Ta] G w-niz
3.3.10
3.3.20

ap el
I

(el fE i8] TR B g

224 24 2 (mm) Ha ura
D10 ~ D25 22 29
D28 ~ D33 22 FAEe i
D3g o) #2 2F e o
5
( 3.3.11(b) )

(
).

3.3.20

331l(d) ),

- 143 -

10


javascript:openimg('img/cigcdc510041016601.gif','i_')
javascript:openimg('img/cigcdc510041016602.gif','i_')

oA o)

ra 1

Lal ik
3.3.11
()

45cm
1)

) 3.5~4.5m () 10cm :0.10

) 9m : 0.15~0.25

) 9m :0.20~0.30

) 9m 2) :0.25~0.35

) 9Im 3) :0.30~0.40

)
2)

) 9Im :0.10

) 9m :0.15

) 9Im :0.20

) 9Im 0.05

) 1 2 9m

1)~4)
2.0m
20cm 15cm

20cm

- 144 -


javascript:openimg('img/cigcdc510041016701.gif','i_')

1)

2)

10cm 3 5m
9m

3)

1)
3.3.21

- 145 -

27m



2)

3.3.21

F o em) =4 ol Gem) = A em)

30 of & 60 15

30~ 180 75 20

180 0| & a0 a0
LPEE 45 15

(Haunch)
( )
3.3.22
3.3.12
( )
3.3.22
BEARHTHE 2| (m) | HWA2W e =20 (o) e A7 (em)

150 0| 2F T.5~10 x 7.5~ 10
150~~250 100~ 250 15 x15

250 o 250 o] 20 %20

3.31

2

- 146 -



javascript:openimg('img/cigcdc510041016901.gif','i_')
javascript:openimg('img/cigcdc510041017001.gif','i_')
javascript:openimg('img/cigcdc510041017002.gif','i_')

3.3.7

- 147 -



(3.3.21)

(3.3.22)

1)

~
=
=
i
[as)
o
i

|

|

|

|

|

|

|

|

|

|

|

1

|

|

|

|

I
=
=]
]
ki
\Llrr\lrr
N o
i
3l
+./|\.
TJUE
9
[

I

.
Iz,

Nj

c Nj,

2)

q
=7
@
|

1

1

1

1

1

1

1

1

1

1

1

1
e
g
el

o
=
= I
T
9
N

I
o

F; 3EE

2|4,

 BEW M2 HAY Wl/m®

g
=4

1h

b

]
Zf

e
I
qu
I
oo

oF

s

IH
i

T
oo

Rl

(e

sopEar 0

=8 Nz

=
=

sl—i‘j

=

ap

b

7
o

-
P

oo

< 2ol tm

vl
Wy

m._.mn_._
s
ap
"

T

(Ul m)

(M /m)

Al
R

]
i
ikl

T8 A7 ergdu A A" E A7

Tt UEE

-
gl

CE|

3.3.8

- 148 -


javascript:openimg('img/cigcdc510041017201.gif','i_')
javascript:openimg('img/cigcdc510041017202.gif','i_')

3.3.23

3.3.24

AT | HEUERT _— o @ o
o 3 al =
(9%) 01 fer HE2E HdE= ok W A4

Fl= $_|j;|0-{| 3| 0I—'DI0| | L _
_ _EL i - 'I:I_E — 7;‘:! q_l- )\
a0 ols | 5304 @E 2L A2W RE ir;ﬂ*ﬂ E’Sj‘ A A
Etod EE Mzt THEE = e
A sl A E a7t
4070 588~392 | ¥4rEg £EHFE 2lol, Y EFF =okxH
akdd ol 2M7F Bk
B uH w2 fsd 2e At gk the| 28
T~ 100 39z olat |EFEEE (§7[Eo EY =iH, $FEH AT F2
Hol e AR5 U2 afof ok
atdt e e SE5¢
100~300 39z o|& | §7Eo UE EHHEE HE7 Bpach HYHR
Bl AR a0l At
I A et S84
300 of 4 294 oldt | RHFIEE HAEA Eaao dE
ol ARdastl 349 3o

- 149 -



javascript:openimg('img/cigcdc510041017301.gif','i_')

3.3.24

e oo T
wr & NNM%%N
-Ln
ol u )
i S 2933
o TR |
_ln_a_._a.
£
2
BT BERSEBE o v a
= TN R A
= FREESw wR e T o
=]
i
AT
= = ol m o w oo oy wr
e [BlEGge8geo|2 8o
oo~
w
ojn
ok el P "
= H A o al
Al 1gd il
0| g .Hmrn_ i _u.mwnmmroﬁnd.
= ouoFH|ge A_._m_nm_nu.._ ol nN._.m.n__n
SR RIS B =l =g ¥ L ¥
m -
El ol
Ir| o = s
i
| 20 wH
of [ [l I
= wn

1)

2)

(C)

(P)

(e)-

3)

Py

P>

(P1+P5)

Py

(P)

(e)-

(3.3.23)

S

- 150 -


javascript:openimg('img/cigcdc510041017401.gif','i_')

4)

5= 1+, H,
HIA, & HE YLHARN (em) e PEIT £2F2 2AE 134
ey TEE EF3WE IHEH Hp YR EHE EEY T em)

(Terzaghi) 1
(3.3.24)
i a2
g T e (3.3.24)
H2lH, = el Y5 & dele A ()
w UULFIFL (981 kPa) Cy RAT )
u
t z u )
u/P)x 100(%)] .
U; Tv
3.3.13 3.3.14
+%/£’“{/ iy vyl vyl vk
B e )
7

7 Z4

I

(ui) (

3.3.13

- 151 -

[U:(l_


javascript:openimg('img/cigcdc510041017501.gif','i_')
javascript:openimg('img/cigcdc510041017502.gif','i_')
javascript:openimg('img/cigcdc510041017601.gif','i_')

M

4 = e - -
] T
P "‘-:‘:_‘__‘{ _ o 1 _ ~
gl I N N el N
. I Ty \
=) \\"\‘\\L‘ S
- \ - ~ P
v ANNSETA
{hnjl [l F_-l"'!l:l \\\ { \\\ FE
\\ kRN g
Bl N s
(A DN
)
106 M~ 1 TR
ROlGr2 OO0 0 DR an a0 12 1 6 3
03 1,80
3.3.14 Tv U
Ty (3.3.25) . U
t (3.3.26)
To=Ct/ (¥ (33.25)
(e T,
4= o (3.3.26)
Hz2lH, T, ATASE Oy YLAS s
¢ 2R () F Yy E ES2 BH ()

2,3

- 152 -


javascript:openimg('img/cigcdc510041017602.gif','i_')
javascript:openimg('img/cigcdc510041017603.gif','i_')

1)

2)

3)

4)

5)

6)

7

(vertical drain)

(

(paper drain)

)

(sand compaction pile)

- 153 -

(sand drain)



4.1

41.1

4.1.2

4.2
42.1

- 154 -




o

"¢

1
b

=N
-

| 2O

z

et

]
=

of rg

1
t

2]

15+

il
T
Ht

Lysazm, azny

rHi
[l
Im

_ ]

gy

|m

K
I
moomo[
I

rHl
|1
|

—otamE
FOIAEE ——olAE

—OtAEE

ot

i)

42.1

- 155 -

okl


javascript:openimg('img/cigcdc510041018101.gif','i_')

4.2.2

1)
(A)
(R)

ST a2 _ B _a
b=2H tanz, ] 5 R 7

_. A" sind
i Z2—cos0

e

H 25 (m)

BsHe 2 o

b =2 HE (m)

0 St A o] FE T
(%), AAZHETE e=x0
CESTEHA (md
B Ad m)
¢ BT SR ol (m)
m S¥e 2| g7 (cor &)

o

- 156 -


javascript:openimg('img/cigcdc510041018301.gif','i_')

15}1
|
| b
4.2.2
(m)
4.2.1

421
1 ] 03 03 0t 10 1.23 13 Z0 23 in
a8 a0° [T73°18" |63°26° |S3%0& | 49° [38°40° |33%1° [26°34 21748 |18°5°
gin © 1000 | Q258 | Q8 | Q800 | Q7037 | 0823 | 0335 | 0477 | 037 | 0318
cas B QOO0 | Q237 | Q447 | Q600 | QW07 | 0781 | QASE | 083 | 0558 | Q23
fH 1000 | 10dd | 11158 | 1250 | 1414 [ 16800 | 14803 | 2235 | 2695 | 3162
m aad a3 03 073 10 1,23 15 20 25 a0
B/H 2000 | 2088 | 2236 | 2300 | 283 | 3200 | 3606 | 4472 | 5332 | 6333
WH Z000 | 1438 | 1236 | 1000 | 0838 |00 | Q806 | 0472 | 0335 | 0334
H,"\"'_A O | Q743 | Q729 | Q76 | 0733 | 07F16 | 0639 | 0635 | 0553 | 0543

2)2E= & (421) dBHEZE
2)

_,)_A sne

H= d—Gcos o
—————————————————————————————— (4,2,

h=4H. tan(—?)



javascript:openimg('img/cigcdc510041018302.gif','i_')
javascript:openimg('img/cigcdc510041018303.gif','i_')
javascript:openimg('img/cigcdc510041018401.gif','i_')

g A sine e
b g ASRE 2y 42.3)
7o,
b 24 AE (m)
P (m)

M ROl 0| TE ZFHE ()

N ¥ j
GO H
! £ 1
L / ‘:‘:1.; [
b
FTYT
4.2.3
3)
1:1~-2:1
4)

- 158 -


javascript:openimg('img/cigcdc510041018402.gif','i_')
javascript:openimg('img/cigcdc510041018403.gif','i_')

1)

2)

3)

1)

( )
4.2.2
(D) (c) (b)
N (F)
F=_Jfa_'_f"_} ------------------------------------- (424
T (kN/ ) H F 1.2
5m

0.5~1.0m

- 159 -


javascript:openimg('img/cigcdc510041018601.gif','i_')

422

1.0m,

o HAMNZE H3H Hrred sk
EETE AREOL | Jmas sies | Amal Aed)
Sm 0|4t 11,5
E A 1:1.0
0~ Sm 112
z & o Sm 0| 11,0
= ? - = 108
@ " 0~ 5m 1:1,0
= ek gm 0| 1:0.5
_ 1:0.3
kb 0~ 5m 1:0,5
2)
1:1.5
3)
( ) 0.5m, 4.0m
4.0m
42.3
1)

- 160 -



javascript:openimg('img/cigcdc510041018602.gif','i_')

)
, 2:1 ,
, 1:1~-3:1
0.1m
Fy0 07+ b (005015 mmmmmmm e 425
H?| M, Fo HFD (), d HEH R W3t 4 (m),
hy HEFF (m)
)
2)
)
(span) 1/8~1/12
) « )
1.2
(footing)
(weep hole), (under drain)

- 161 -


javascript:openimg('img/cigcdc510041018801.gif','i_')

{ (T + TOH+ TyaT,+ B+ 7,2 vy _+ P,

Fg<

7| A,

H v J2T;+E)

v, B HHEY Gll/md)

H: sExqgulgezs

= =527 2ol G

T, Ty Ty TETHEEN 3 (m)
v B8 oHEY wl/mb

Py EYHE wRintge] % A4S (ml/my

Fooordg, g9k e 11 ~ 1.2

T

B 24 WE (m

H ¥zl g

Ty A3 37 (m

- 162 -

T ..
o T
1 =
-
/° Il:
T e
IFENTEN
Lol {e—
425


javascript:openimg('img/cigcdc510041018901.gif','i_')
javascript:openimg('img/cigcdc510041018902.gif','i_')
javascript:openimg('img/cigcdc510041018903.gif','i_')

F ¥ H(B+IT)— {(T1+ TH+ T2, + B+ T,%v._ P,

To> Z{ ToW,—F, V) +v(H+ Ty—Hp+ V(H,— Ty |

o 7| A,

(weep hole)

Hy 2248 st o2y o=¢n7e 2ol ()
T, T, Ty SEHHEN] $20 () Ty P32 37] (m)

Ty 399 U] (m)
v, BB UHEY W/m?)

v SEA Y THEY W/md
73S e &2 HHEY wN/md
¥, B2 SHEF Wl/m®

2 HAAE W/m)

g, YykEew 11 ~ 12

(under drain)
( 4.23 4.2.6

- 163 -

4.2.5


javascript:openimg('img/cigcdc510041018904.gif','i_')

4.2.3

A7 =2 7 a7t
B0 7|27} 22 E2yzEt
ol o) | Aot ze Beume | TS N
H< 23 HEERRIE dAfle E0 - | B8 <5z $0 <
o EEE et E ] WtE
S0 ~2Eh B HoseRIE | vl 2R 20T E
5 5SH<5.0 HB-~2Eh B Ho=eRIGE | wi=2( ) ._H_:_(-
27 40m HrrE B = =D
Wi=SE~3E) B HoERl| WiSEe~3th B O | wisesa-aEh
Hzs50 |(EBIE 40m Fms W E¢ B &m
e
7) @ R4EAND BE2UAUDE RS 1107 omjs DER PR
@ Azt @2 Zt @2 F47] AY SdA fzulHdez R2E AsteBEN
A 2im Bk He AS T
@ M4 Bols AUHCE 43 SrUE RYUY S48 AvelHE Y 4%
T
@ UOCHUZ SThtTre] 22 FULHH] bmOiCh 24 185 HATTL

4.2.6

- 164 -


javascript:openimg('img/cigcdc510041019001.gif','i_')
javascript:openimg('img/cigcdc510041019101.gif','i_')

(4.2.8)

-
_ A+ TRHA TG T+ B+ Ty v+ B H v,+2 P,
X E+1T,
——————————————————— (42.8)
HI M, o HOAR S Wl /m?) g, SEALRAIAY LN/m?
H ¥Eol (m) B F24 WE (m)
v, B HHEY Ul/mD 7.7, Ty 222 FH ()
Ty @32 32| (m)
Fy E%he HHETEEA 23 @34 20N /m)

, Terzaghi

- 165 -


javascript:openimg('img/cigcdc510041019102.gif','i_')
javascript:openimg('img/cigcdc510041019103.gif','i_')

27m
20mm

( 4238 )-

RESE RSl R EEE

[
: sl A T4l B

a4
N L asw um

FREE

AN g A)
Foulol Fafu el g

4.2.9

- 166 -


javascript:openimg('img/cigcdc510041019201.gif','i_')
javascript:openimg('img/cigcdc510041019202.gif','i_')

9m

(dowel-bar)

1)
2~3m
T
2~5m
2)
)
B4 eﬁ%’
274 eg%
{7 A
e e 2z 0|
LR 2ol (m

,e L/i2

,LI6 eOL/ 2

- 167 -

2m


javascript:openimg('img/cigcdc510041019301.gif','i_')

£y

zF, ;
A - - - - -(4.2.10)
Ry=%V F
WIN, By BEHUY Q/m), SE ASTH G/,
TV ASESY /m, F; GAECEAA 15 AT 12,
F R 7| 220k DR (E 424 B3
42.4
H B 7
Z3t 2320 @Ferds AFFeS AReE e W) tand
F3} 233 (7] olgl9 @) tan (—% o)
dat 233 E 070 @
F) 0 712AW Fo WROHE (¢)
Terzaghi

- 168 -


javascript:openimg('img/cigcdc510041019401.gif','i_')
javascript:openimg('img/cigcdc510041019402.gif','i_')

Zgke FIEHEAAEE

Q&=%(u'C'NC+p'Vl'B'NMJFVg'Df'NG;] ——————— 4z 11)
TR E SR R HEE

2= 5(a o N+B v, B No++v, Dy N)  —mmmmee (4219
o7 A,

q,; HEAANY @u/md o 7 2EEH SRAdky FAHE (N/md

¥ 71 ZSEYH SRzdbe] oy EYEEEYad U dAedE 2T
EF W/m®
¥y FZFERER Ayke WA EY @A ate] sl REE FET
HAET wn/m®
o B HHAS (E 425 #F)
NN, N; A2"A5 2oz oo i3ol ® o426 ¥ 1Y
4210 2 2H PICH
Dy 72120 23T HARYHEAS 2| 28-EHAz Hol m)
AHEANS 23 & FsdE O AT a™"dol b

B: 7 zatEHY HA2E (m)

425

L et 42,13
A7, g B A0l/m®,
g, SERR AT Wi/md
4.2.6
A zetEdel Y o 2 A2t P

o 10 13 140,32

B

B 0.5 04 0.5-0.1%

- 169 -


javascript:openimg('img/cigcdc510041019403.gif','i_')
javascript:openimg('img/cigcdc510041019501.gif','i_')
javascript:openimg('img/cigcdc510041019502.gif','i_')

Ble) N | N, N,
0 53 0 30
b 53 0 34
10 53 I 34
15 65 12 47
a T3 20 |
& 99 33 16
o] 114 44 9.1
2 2149 106 161
* 27 I 336
40 o4&k w7 1140 382
4.2.10
A0
A0
A Lan E—
)
':{‘l 1 1
T 7
T //
A2 7
iT- II'I-:‘ e f; I/
] [ ;,.-’ a
r =] A
P I 1 -I;
) e i
5 Pl
IR P R (] RV
WA 2]

- 170 -


javascript:openimg('img/cigcdc510041019601.gif','i_')
javascript:openimg('img/cigcdc510041019602.gif','i_')

1)

2)

1/3
)
Xn
K, g _&in®
o Hav 4 9gmletr | ooty L
Th= 8vy - b cace # A+ T, B cscey t—5 -k (4.2, 14)
o274,

Ky 2ol B Mg AHA2] Ha am

b 257 = E87dAMe HEo + HASEIYUE FH
kB Mot EREe Zdo| (m)

n BIRH 7|E7|

8 3 Ec =E7 HAZC )

By=T—8=cot lm

K, 37l 22 EUAF

_1l—sind
1+sging

v E R )

v 2 HHEY imh

¥y B2 EE B THEY w/md
g HWHE i m?

PR L T R N

- 171 -


javascript:openimg('img/cigcdc510041019701.gif','i_')

4.2.11

1/3
b csr gy
A o=hcotSg+ e (4213
Xp= X Nj hg
in &
Ki v 2 Kﬂ‘a%—n‘b‘csceu‘cnteu
Gryc B ocsedy at 2¥y b sy @

b gsce
T —— (4,3, 16)

-172 -


javascript:openimg('img/cigcdc510041019702.gif','i_')
javascript:openimg('img/cigcdc510041019703.gif','i_')
javascript:openimg('img/cigcdc510041019801.gif','i_')

i
Dol ,
Ry=TVefmbey, - he csoy - f  —— (4217
TH=1 % TES kﬂ'Kﬂ-'—q s[nsflg?—zi leﬂ}S[ne

H7| A,
Ry BEAYY wi/my THE AFTY @N/m T H
Folze A Zukeke] obEHS E 424 F3)
Fypobdg @4 1o

g
iE]
i
9
=
=
é

Q]Tﬂx ﬁqﬂ ]
Bk gy c3c6n+7|ifﬂ-% ST (4218
2 oy = 3 :

SENT
g, Zlbel HEANAY aNmd g, AU @md

1
BIE2E (m

1

2)

- 173 -


javascript:openimg('img/cigcdc510041019802.gif','i_')
javascript:openimg('img/cigcdc510041019803.gif','i_')

1)

Fﬁﬁh ------------------------------
H7|M,
H o Afdf o2 9E s|47
22 =0l (m)
W: =2 1m%™ 3 Wi/m)
B: :23EZ2 (m)
v, 2o HHEF @/mh -3l g.z.12
F, o ¢de8EGEY 53, 40, @934 5 1" F5ih)

5"

Al L E - 4‘
11,
] B -
4212

- 174 -

(4219

AR o TIuHELR A%


javascript:openimg('img/cigcdc510041019901.gif','i_')
javascript:openimg('img/cigcdc510041019902.gif','i_')

( QO3 ./sh

1/3

10cm

10cm
( 4.2.13

(slope form)
(slip form)
), 2.5m

20m ,
8m

4.2.13

1:1, 1:1~1.0.5

- 175 -


javascript:openimg('img/cigcdc510041020101.gif','i_')

n=0.015,
n=0.016, ( ) n=0.017

Fre005d+hyet 0.05~015)  —mmmmmmmmm e (4.2,30)

H7lMd,  Fy HF1D (m), 4 HEHWFH iz +=d

he FEFF (m)

0.2 0.6m
2)

: ) 1:1.5,
1:1.25, 11

10cm

( 4.2.14 ).

4.2.14

- 176 -


javascript:openimg('img/cigcdc510041020102.gif','i_')
javascript:openimg('img/cigcdc510041020201.gif','i_')

3
1
1)
2)
)
d 60° (R)
10 6
)
)
2:1, 8:1
4.2.7
1:0.8~1:1.1
4.2.7 1in( : )
e AE (3HEE) dE (BFEEED
= Sm TO|%F 3m 0|k 3m 0|9 Sm O]k
MEE 30~25 35 20 25
MEE 1.5~20 20 20 2.0
¥ E 1.0~20 2.0 1.5 2.0
HAE 1.0~20 2.0 15 2.0
AFEUHEE 1.0~20 20 15 20

- 177 -


javascript:openimg('img/cigcdc510041020401.gif','i_')

(silt)

4.2.4

- 178 -



4.2.16

- 179 -


javascript:openimg('img/cigcdc510041020501.gif','i_')
javascript:openimg('img/cigcdc510041020601.gif','i_')

1)

chy P2 4132 AtH

4.2.17

- 180 -


javascript:openimg('img/cigcdc510041020602.gif','i_')

2)

3)

@)
)
®3)

@)
)

@)
)
®)

- 181 -


javascript:openimg('img/cigcdc510041020801.gif','i_')

4.2.19

(1)
()
®3)

2)

- 182 -


javascript:openimg('img/cigcdc510041020802.gif','i_')

1)

2)

(o) HiSwErel el B ) BTzl g ols

£ A =47 "y

4.2.20

- 183 -


javascript:openimg('img/cigcdc510041021001.gif','i_')

4.2.21

M0

fad
ar

mJ

.22

2

4

- 184 -


javascript:openimg('img/cigcdc510041021101.gif','i_')
javascript:openimg('img/cigcdc510041021102.gif','i_')

1)

(1)

(@)

1)

(@)

®3)
(4)
()

(6)
2)

(1)
)
®3)

(4)

(5)
(6)
(7)
(1)

(2)
3)

(life cycle)

(biotope)

BOD(

- 185 -

(bench)

(b(;x)



(4)
(5)
(6)

1)
()

()

)

()

()

()

()

- 186 -



3)
()

()

()

()

(4)
()

()

()

Im

35cm

(Biotope)

im,

11

- 187 -

0~35cm)

, pH 4.0



()

Imx Im
()
( )
(5)
()
()
20~30cr;1
( )
( )
3)
)
(
(1)

, 15cm

- 188 -



()

ol @81 DU U

I— I|
|| . |
o
|
J— I
R T M Bk S S ikl b e b Aeed
4.2.23

(o) b2 Yo FMT IS

Al

4.2.24 ()

1 24~32m ( )

(10~20cm)
20cm

- 189 -


javascript:openimg('img/cigcdc510041021801.gif','i_')
javascript:openimg('img/cigcdc510041021802.gif','i_')

4)

4.2.25

4.2.26

- 190 -


javascript:openimg('img/cigcdc510041021901.gif','i_')
javascript:openimg('img/cigcdc510041021902.gif','i_')

1)

4.2.27

- 191 -


javascript:openimg('img/cigcdc510041022001.gif','i_')

4.2.28

2)

(By pass)

1)

@)

)

@)

)

©)

(4)

- 192 -


javascript:openimg('img/cigcdc510041022101.gif','i_')

(1)

(2)

3)

(4)

()

(6)

(1)
()
2)

(1)
()

()

3)
()

()

- 193 -



(

)

4.2.29

- 194 -


javascript:openimg('img/cigcdc510041022401.gif','i_')

()
()
E]
g
()
g
E]
g
()
g
E]
g

w LWL

s A

(a) LIF = ZElelZ

o = @
J_.k_'L-- LII/|

4.2.30

- 195 -


javascript:openimg('img/cigcdc510041022402.gif','i_')

4.2.31

[]

4.2.32

@)

)

- 196 -


javascript:openimg('img/cigcdc510041022501.gif','i_')
javascript:openimg('img/cigcdc510041022601.gif','i_')

3)

(4)
(5)

(1)

(@)

3)

(4)
()

(6)

(7)

(8)

(9)

[EAT R

fa) CHEhaz| {h) T3]

4.2.33

- 197 -



javascript:openimg('img/cigcdc510041022701.gif','i_')

1)

()

©)

4.2.34

4.3
431

6.0m

- 198 -

11.


javascript:openimg('img/cigcdc510041022801.gif','i_')

1)
2)

3)

4)
5)

1)

2~3
4.3.1 .
43.1 (Dc)
8 e EAbEE

REEE FE B3EE B Y oH De=10De2z 30m -
T2 E3glE zho|d ©H Sk H3 Dc=3Dazfm De=5Ds 22 10
T2 238|E Zo|d ©H EukE A De=2Dazdm De=3DaZ26m
H2E3YE zto|d ©H (B S De=10De22m | De=15De223m

2) 1, De: B2 ZATWY| 22 (m)
2, EOSH(DGE HY BTN NENNL Z0|

1/500~1/5,000

- 199 -

5~10


javascript:openimg('img/cigcdc510041023001.gif','i_')

2)

1.80m, 1.8m (
1.8m, 1.8m 2.3m, 2.1m ).
T Rl
=
b
[RieE 1{HH
=
P L g
L
4.3.1
4.3.2
, ) , 4.3.2

4

- 200 -


javascript:openimg('img/cigcdc510041023101.gif','i_')

4.3.2

wmEyy A% ZolgY ZIAE W& IEIYY B2
E
e Aauy N g wsbesl EVESS
soR | mepg |ZTSEI SO |FEH) B aaza | gy
TIFYE | Ao | war | )
Ger) | ) | G
EENEE] == ==
TR ALRIE Tx HE Ix
a o HE pEY e nE=s| - | - | - =
2804 T s 5= zoizy Ty
z33E EEC]S
Bl Gl A
. FEol 9= T u =z — =z
¢ o | U7 ENE O E @@ (04, 3¥E | 233E | hdbe ) 18 - . LELHS
s ¥ :
2 FERIOH
7 12~ 12 7=
XS 5 a1 = T f i T
£ R L LI ST P LI ) i BT P i
W MEY
o Dol ARse
HE o
- A FERel 22 =z
o [EEO AR Aoy &) 23E ZIYE
D| |me [BHDE SN s @) mx | 152 f060e foorer| D | M0 e
Dy (R (& FEOTE Bidhg o oME A @2 S R
waE (A4 FERPE d@3hesn E3FE E3FE
i s Bl gl g=
23} 22 YA

o UHEYD AR Hedd = WySdE aHetd holds SRE 2
(Z) De- HEEATH | AF | H FHte] Zo| (m)
@ B2y B32E S FFA0H, A& 2old FHE 1A 2.
& F BEx B g A4 33 AHE uRT ATEE A
C 2 BEZHY ARde gAHEeE cHUNHE 2 EEs AW =
5tn, D AHE FES HE

E Azo 757 2HME T EE

ol

e n& |m

il

HEo3 HeTh

1) A

(rock bolt)

2)B

1.5m
B,
B, . B4, B,

- 201 -


javascript:openimg('img/cigcdc510041023201.gif','i_')

3)C

, 1.0~1.2m

4)D
(invert strut)
D 2 . 0.8~1.0m
)D1
) D2
1)
4.3.3

- 202 -



2)

(m)

4.3.3
B B4 oy E oy :{jn}
o| gH=0 0.5 Da 10 Da 2.0 Da Do ZEHAH=| 23 G
)
1)
)
4.3.4
4.3.4
ZREE EHEA cm)
_ H| ni
3 4 ots|, 59 AHE
1 15
g Di=15 ay Di=15
1 1o IMES Ha2FH=
20 720 e R E L
1 . 1 4 x| =wol 2¢
= 15 Di=20 15 D=0 oz, E¥ b ot
[ —1D-220 —1D-220
1z = 15
D= —1D-225 —1D'225
127 127
F @ b, HE WEWHE I (om)
@ 2 B2 Y= BIIE 01D WHLSEREH Y
- 203 -


javascript:openimg('img/cigcdc510041023401.gif','i_')
javascript:openimg('img/cigcdc510041023501.gif','i_')

1)
(@)
3)

(4)

(5)D

1)
(@)
3)

2)

435
4.3.5
dHztold FH em)

14 < e

j;;';ﬁ(“) of - 24 UHE

SR M TR oA C. D 34 A B o4 C. D A
30 ojek 15 15 15 0 (1m
30 ol 20 a0 a0 25 (20

) @ C, DEAolY UHEN g E3ZES ST 28 20 ¥
o

L&t A
o) SAZONE FHE (1 L0 O - HERY A
® 2 B2 YIS TIYE 201 HHEIELH FAY,

T,

= 7= UHE

4.3.6
4.3.6
e 2HEH B 1
2 23gE D10 =2 30 | Dy H'E SR A (Y om)
o2 E23gE D10 2 25
=32 238E Dif10 2= 30

- 204 -


javascript:openimg('img/cigcdc510041023601.gif','i_')
javascript:openimg('img/cigcdc510041023602.gif','i_')

1)

(1)
(2)
®3)

2)

)

@ (rib)

2)

() (liner plate)
)

1)
2)
3
(4)
5)

)

R.V. Proctor, T.L White
iRock Tunnelling with Steel Supportso
(force polygon)

- 205 -



T=1D,hD (431
o714,
T Sufelo] Edts S @
Dy HEgatie A3 m) (EHAEE
k23 EY (WN/mb
D Subelel 4372
3)
437
Lt 2,0m o9t tlm ~ 30m 30m ~ L0m
¥ D DI B~ 3, D~ g
iy B C o B C D B C D
THRI 2% | o |y | HBZ |y | HEZ |HEZ |HEZ |Hm2 |HEY
@il ] ~[lld3 fB317 | H-100 [H-100= | H-100 [ H-12b |H-12h=
zoriel | 1018 HAOD | 163 | 100 | 100 | 100 | 25 | 125
F24 (o) | H-100 [H-100 | +100 | H-100 | H-125 |E-125 | H-125 | H-150 | H-150
=100 | =100 =100 =125 =126 =126 =150 =150
A2 |1 215 L0~ 2|08 -0 [[ 215|102 [D8~10[12~15 [10~12 |L6~LD
) 2) )
) 1.5m
) 0.6m
) 4.3.2 H
) -B ;26.46kN/ ,C ;245kN/ ,D ;19.6kN/

- 206 -

4.3.7


javascript:openimg('img/cigcdc510041023801.gif','i_')
javascript:openimg('img/cigcdc510041023802.gif','i_')

1 |
—_— I_q_
e
CT I 1
e Bl A g e
4.3.2
4.4
441
1 10m
1)
)
)
)

- 207 -


javascript:openimg('img/cigcdc510041023901.gif','i_')

2)

3.0m

1
2)
3)
4)

- 208 -



4.4.2

1)

2)

3)

44.1

g 3

=

pu] =]

1 SRR fEfE)

2o R 2 30mAtR| SEMAMES
AEE T 3lene Bk HEE,

3 AR Hbo| THEHETE

1 ARdaH RR|AF|17] Halle R
T 7| x50 ERET

3 FlHMES MEos FETRI
WoE = W RlEE AER7
ST

12X BEY = MR e A
o felatt

2 =y Hbol ZHH S

3 BPIEHEL AF P2 Y

£t 3 27 BHEE A1 5 UL,

1 ek o] Y o|log =23t
FHE

5 2¥ebre Al Bo| 2Rt
&z AE7Hs =0 09~10m)

0hH

L &50l A7 30 2ol 2 of
TRIY 2% Ao fels
2 SRR el

1 2717 2ok
2 AEol B Filof vlsid ofdok
5 HERS Aol SR

3~4m/s, 0.7m/s

(baffled outlet)

(Manning)

4.4.1 6

(control section)

3~4 m/s

44.1

0.7m/s

0.8 1.0m/s

- 209 -

0.8



javascript:openimg('img/cigcdc510041024101.gif','i_')

1 20m D=0.6m, 20m

D=0.8m
1.0m
4)
)
(3.2.4) o
f
oAbt (441)
o 3
WA, kg UFEEATF ) n REHEF
Do #E (o) foopErE g S

D EF FE
H= H' »>d&057

@ E77 +E ord

H> HY, »<d U3 i

@ ET7 FE ofE U M4 = W
Hi
H> HY »<d d7U37 o =

@ 77 +E ord

H< HY »>», 4%

44.1
- 210 -


javascript:openimg('img/cigcdc510041024301.gif','i_')
javascript:openimg('img/cigcdc510041024302.gif','i_')

3.2.3
)
v 2 _ |74 2
— "1 a2
Bo= £ e B (442)
, f,=1.0 (bell mouth) f,=0.2
) ()
_ VEZ_ VIZ
R O e T 443
’ fS ( )
1)
fs=0.1
£.=0.01
1 S
l [3: .{J_E-I'"E -V171
—— %
W .
s, H,I 114] Ve
WW
4.4.2

- 211 -


javascript:openimg('img/cigcdc510041024401.gif','i_')
javascript:openimg('img/cigcdc510041024402.gif','i_')
javascript:openimg('img/cigcdc510041024403.gif','i_')

(2)

5)

4.4.2 .
442 () (fs
Hy Hi| 010 0.32 0.45 0.63 0.77 0,89 1.00
£, 0,50 0,45 0,42 0,33 0,22 0,13 0,00
(4.4.4)
QECAVIEEHE D) oo (444
M7,
D 4 23
VZ
H: 554 (F2820l

e A

C HHHSE 0a1~0912 WY

rlr

LEEREE

= pLALE

fo= 0.5

TrAIr AR

4.4.3

- 212 -

e I

0.81,



javascript:openimg('img/cigcdc510041024404.gif','i_')
javascript:openimg('img/cigcdc510041024405.gif','i_')
javascript:openimg('img/cigcdc510041024501.gif','i_')

12A30Nj~25A00Nj

1)

2)

22 A30N;

(4.4.5)

27A30N;j,

4.4.4(a)

4.4.4(b)

- 213 -



javascript:openimg('img/cigcdc510041024502.gif','i_')
javascript:openimg('img/cigcdc510041024601.gif','i_')
javascript:openimg('img/cigcdc510041024602.gif','i_')

3)

1)

2)

a

(4.4.5)
( 131..50/ 2)

EL=(+)10.0

cotd
(

3.2.3

4.4.3

B=11.0 m,

16.

)

9~8. 04m=

v,oio w2 .
hps fo —— 2o oA FEAT £ =010
}zm=0.01284
_ sz_ 1;"12_
Ji} }xm— fzﬂ:+ o =0,1412
Vlz_ sz
hom o g M A

AYHE  fo=020 2 B

v,io vt

g

- 214 -

(bell mouth)
b=3.5
13.0

Z HH,

h=-002588 0|0 =

-0, 02363+0,1384=0, 102Tm

d=12.

5A~25A


javascript:openimg('img/cigcdc510041024603.gif','i_')
javascript:openimg('img/cigcdc510041024701.gif','i_')
javascript:openimg('img/cigcdc510041024702.gif','i_')

3)

10

4.4.3

T+ 4 = d A a4 =
\ / 1
N LG
o \ EE /
-~ L
I 1
| PP 53
T AR E 2 238 E 79 E =2
Z2EHF (m) 0025 0015 0,025
22D 142,000 1/1,000 142,000
£ & (V=m/s) 0,344 1,797 0,344
Ha(C=mYs) 8,970 8970 2970
B2 B =V (m)) 00383 0,1647 00363

4.4.5

- 215 -



javascript:openimg('img/cigcdc510041024703.gif','i_')
javascript:openimg('img/cigcdc510041024704.gif','i_')

v= ax? e (446
2k
H7 M, a=—2 = ?‘
Ak .
y=—2‘ 2 HzAHAMNE =2 AH2l2 FHAE m)
=FEAH ez 2 Ay m)
maty, Y% a= % —0.001671
EEY % —0.001215
4.4.4
=z % ax? YR G HFEZ (v
0 0 0 0 0
1 13 169 a 0.0028 0.0021
2 2.8 676 a 00113 0,0082
3 3.9 15.21 a 0.0254 0.0185
4 52 27.04 a 0,045 0.0329
5 6.5 43,25 a 0,076 10,0513
& 73 Aty - 3704 a 0.0980 0.0634
7 a1 Aty - 1531 a 0.1158 00842
3 10.4 Al - 676 a 01239 10,0945
3 117 Ah, - 169 a 0.1384 0, 1008
10 120 Al 01412 01027
4.4.6
P I vk eloa] .t
i LI i el LN
L:=145m L:=1404m Li=1a.0m
' % EL—+8721g L= I hélig
BT - +3416 N R

4.4.6

- 216 -



javascript:openimg('img/cigcdc510041024801.gif','i_')
javascript:openimg('img/cigcdc510041024802.gif','i_')
javascript:openimg('img/cigcdc510041024901.gif','i_')

(Scouring Protection)

445 4
1.5m/s 3
4.4.5 (Riprap protection)
T e 51 (m) Hils M
1 0.15 -
e 030 -
33 030 015
45 0.45 015

445

) 3.0m

) 0.75m/s

) 17m3/s

) 4.5m/s

3 .
) a=d(:1.0m)
a=2. B5&m (stop log)
a=4d 0.5m
4.4.3

- 217 -


javascript:openimg('img/cigcdc510041024902.gif','i_')

1)

2)

) - 4.9 kN/
) £ 3.92 kN/
3) £ 2.94 kN/

( 332 ),
3)

3.3.2
4)

5)

(Spangler)
4.11

6)

(footing)

- 218 -

180°

3.3.3

411



1)

2)

3)

~— N — —

1.0m

1/3

1/3

(thrust)

4.4.8

- 219 -

(

)

411

(ring)



4.4.4

1)

py=a + -B"-?]_; 37'(]:@ + BQ.J; Pyma + B@g ______________ (441

I

u:

| HHP;

A L

4.4.8

4.4.8 B~C

.g(
I@(

- 220 -


javascript:openimg('img/cigcdc510041025301.gif','i_')
javascript:openimg('img/cigcdc510041025302.gif','i_')

)
2)
(lean concrete)
1/3
10cm
20cm
(1:4:8)
Im
1:3:6
30~50cm
(collar)
( ) 136 30~40cm, 30~50cm
1~2m
1)
0.2~0.5m C, ,
« )
3~5m
2)
20cm ( ) ;

- 221 -



60cm

ST

YR B
SPTRRIS

e s Il |
[N T

4.4.9

-10

- 222 -


javascript:openimg('img/cigcdc510041025601.gif','i_')

1) (Manhole)

60cm
2)
30~50cm
«( )
1)
H (4.4.8(a))
).
H=z H  mmmmmmmmmmmmmmm (448
Foor—[1—- (=277 »,
H= ’tfc —— 2o % s (4. 48)(b)
H2lA, H YA 2aatr] 82 g 2at 492 FH (m)
H UA7 2otz #7) 43 H2 297 54 @
b e () vo U7 e T E al/md
D AR (m) vy IHE 2 EHHYEYF GWN/mH
FpodEs 128 Thoh
r 4FE v T HHEF BE 93 (/mD
(4.4.8(b))

- 223 -

(

4.4.10


javascript:openimg('img/cigcdc510041025801.gif','i_')

4.4.10

4411

2)
H (4.4.9(a))
( 4.4.11 ).

- 224 -


javascript:openimg('img/cigcdc510041025802.gif','i_')
javascript:openimg('img/cigcdc510041025803.gif','i_')

(4490
(4 4.9)(b)

7l FA (m)
7 EH ()

H = H,
0.83[ F, (D+28%— v (4244081
1= Cr L0 (D+2D
27 Hate BRI ER
27 it T Ha Y
v; AHEF e THTHHYEF W/mD
ro U2 THEY Gn/md

H A3 Bdatrz|
H 37 Bt
(m)

o7,
D AAHRA
¢ oA 2R

F; g8 122 §hoh

(4.4.10(a))

H
(44,1002

(4.4.9(b))
-= (4 4.100(b)

4.4.12(b) ).
F D B [ B (T + TO+(aT + «T )0 r

3)
Cr,—1.00 By
@®7 A =7 5 ()
E27 TH )
+ D

4.4.12(a),
H > H,
w7 Hy Ha
D= T,+ T,
Bg= 2T+ B
34+ T, + 2B
=0, 2% £ =1

H =
B i B g o

oA 7b 2akata|
wA e HEol
s AE (m 1Y
DAY WEEol ) o 1%
B U4A UEE (m)
UATH RAEH ()

i = uN/mY

7|4,
Hy

T, Ty Ty Ty
F;edEE 128 3ok
v THEE E3T4

(4.4.10(b))

- 225 -


javascript:openimg('img/cigcdc510041025804.gif','i_')
javascript:openimg('img/cigcdc510041025901.gif','i_')

1)

20cm

— - - o

L ot o

a '_'.

[T ';:i_ o
=

a N

r . .

" = o
et | E | -

L ! ..'1

I" :

4.4.12(a) 1

= . = =
£ .
o .
=, 1= = =

4.4.12(b) 2

- 226 -

411


javascript:openimg('img/cigcdc510041026001.gif','i_')
javascript:openimg('img/cigcdc510041026002.gif','i_')

2)

9.0m
3)
)
2cm
4.5
45.1
1)
2) (clearance)
3)
1:1.2~1.5
45.2
(flume) (pipe)

- 227 -




15~40m

1

2) PC

PC

12m
(beam)
PC

(plate girder)

(beam)

=35 3y
FEN
To| = A4
45.1
PC

(25 60m

- 228 -

)

PC


javascript:openimg('img/cigcdc510041026201.gif','i_')

3)

1)

(Plate girder)

(Pipe beam)

45.2

AedEE

1/350

PC

Al gz} g

Rt A

21E]

4.5.2

A ukgbts

BB .=
SR [ iinaai|

1t

4.5.3

- 229 -

PC

PC


javascript:openimg('img/cigcdc510041026401.gif','i_')
javascript:openimg('img/cigcdc510041026402.gif','i_')

2)

455

4.5.4

Y oATT

o

454

- 230 -



javascript:openimg('img/cigcdc510041026501.gif','i_')

SR AR HEL SR

455

4.5.3

(Manning)

, 20~50%

1.5

- 231 -


javascript:openimg('img/cigcdc510041026601.gif','i_')

45.4

45.6

PCPG{2 )
IS
SRy
Mo o POPGIR)
10+ BN T BC: 223 Ak
Y T . =
N /4-/ el LR N FC: ER]AEHAETZIZE AM}H
‘j 2 /““ ReLET P& O SHOIEAT
tmb o L 5P 21
il 1 1 1 1
O WY R NN
o b
4.5.6
45.1
70 W T r A 1
- vhinl e ¥ o "

45.7 ( )

- 232 -


javascript:openimg('img/cigcdc510041026701.gif','i_')
javascript:openimg('img/cigcdc510041026801.gif','i_')

45.1 (h)

ADE £ (ms) 8D (m) ADE 2% (ms) o2 (m)
200 @5t 0B ] 2,000 ~5 000 12 o4

200 ~500 08 o] 5,000~ 10,000 15 o] &

E00 ~2,000 10 o] 10,000 ©]4&F Z0 o)A

F) 2207 ABESZ S0wds 01TH] L5101 W28 s BRoE

E 0.dm OlH=2 % F

50m

50m

k1

SHHE Bim 0T

SHAZ B0m 014 A
AN T g

v ARl r‘ ____}\_'._...-‘

4.5.8

- 233 -


javascript:openimg('img/cigcdc510041026802.gif','i_')
javascript:openimg('img/cigcdc510041026901.gif','i_')

( ) 10m( 500m3/s
5m)

3)
( ) 2m
20m
1m
T el UL ol N
T Ma { & Qeiom
--------- T o =
e LN AN N A whe
R 5] I A /"’"F '''''''' S5
S I L &4
SRR R
]
459
4)
) 1]
)
)
) 3~5%

- 234 -


javascript:openimg('img/cigcdc510041027001.gif','i_')

1)

)

25~30m

(elastic filler)

( )

(dresser)

(chipping),

(bellows;

(pipe beam)

- 235 -

(

4.5.10

5~12m, PC

).



A
Pipe (570 T ':,j—

Eepye

L salkine |

flar oe

() H2=Y (2% WA (A

4.5.10 ( )

1)

—HFHTE

A8

al &
vl

-

—T ol S A Amom

A

4511

- 236 -


javascript:openimg('img/cigcdc510041027101.gif','i_')
javascript:openimg('img/cigcdc510041027201.gif','i_')

(saddle support) (ring support)
1)
|
I
i_ * - I
|\.}e | |
B S | I V A T I
N | | i
T ; = |
Y s
I I
F =
45.12 (saddle support)
() « )
()
@ 150~450mm, 16m
2
45.13 (ring support)
() (ring)
() (pipe) @ 500mm , 17m

- 237 -


javascript:openimg('img/cigcdc510041027301.gif','i_')
javascript:openimg('img/cigcdc510041027302.gif','i_')

455

45.14

dAxe 84

A9 7

NO

| VES
Y

§ S

|
HBERTERE | aas A |

YES

7+

ol Z &) zhibak
L8 me) A

45.14

- 238 -


javascript:openimg('img/cigcdc510041027401.gif','i_')

4.5.15

e

\

,
=

[0 7T m} st

4.5.15

1) ( )

Bt W= W+ W, G&l/m®
y - WI2EAZES HHREEIF UN/mD
o TR REZ3F (W/mb

‘*e
g
rH

- 239 -


javascript:openimg('img/cigcdc510041027601.gif','i_')
javascript:openimg('img/cigcdc510041027602.gif','i_')

2)

3)

1

e Wty ke oy 4B WALt

A W,= W,+ W, /m)
sz P o=H- v, (di/md

4.5.16
- [
~ W =
11
- / -
=t - a
¥ "L TYTY YT YT f‘lr T _r
]_:'.I.I,_...-‘/l"l i \IL-— P

el )

=

O
rn
o
o

4.5.16

- 240 -


javascript:openimg('img/cigcdc510041027603.gif','i_')
javascript:openimg('img/cigcdc510041027701.gif','i_')

1)

1)

)

M r\ A bl

4517

Ml:% P, H* N -mim)

My= M-+ W B (lm/m)

==L w, . B?  @lm/m)

M:z_:__ Wll Bz (kNm."llm)

M11 MZ

4.5.18

- 241 -


javascript:openimg('img/cigcdc510041027702.gif','i_')
javascript:openimg('img/cigcdc510041027801.gif','i_')
javascript:openimg('img/cigcdc510041027802.gif','i_')

| S—
45.18
S=—% - Wy '5_% - Wy fz=% W (B— f,)

N=—% e, H (T S

2)

M=%- W, L?  (l/m)

- 242 -


javascript:openimg('img/cigcdc510041027803.gif','i_')
javascript:openimg('img/cigcdc510041027804.gif','i_')
javascript:openimg('img/cigcdc510041027805.gif','i_')
javascript:openimg('img/cigcdc510041027806.gif','i_')

45.19 h/2

'
' '
L L
]
. '

[ "

4.5.19

S=1 W, L-L w, k=T W L-m  am

4.6 (Inverted siphon)

4.6.1

- 243 -


javascript:openimg('img/cigcdc510041027901.gif','i_')
javascript:openimg('img/cigcdc510041027902.gif','i_')

4.6.2

1) : D=0.8m, Box  h=1.0m

2)

)

- : 2.0m/s

- :2.5m/s

- 1 4.5m/s

) :1.3m/s

) 115 2.5m/s( 15 20 )

4.0m/s, 0.75m/s
1.20~1.30m/s
() (L), (H)
, QLD(D: )
. 4.11
: QLH

46.1

- 244 -


javascript:openimg('img/cigcdc510041028001.gif','i_')

46.1

T U g2 | 2555 225|324
z
HRTE V1 = ;;1. 1 I
2
$UP NurgEE V2| e :; n L
= : 2
FEYF HAYES W A | Vs tre ;7; ” L
&= Hlalsl D v
L2 7 Jfubets Va - > N L
-a-i_E ] v ~ Vsz .
T 5 = 21 g 5

1)
- .= f
UI';'EI-_'C"E_JI:_T' le(}gm—}gm)x—]‘z—l
HRHESL EdFT K xlhg — Ay J
|7IA, kp FUT EREELA 23 2SR
Ad"Y A0z KFUFY A0
2)
L =
®7| A, 2D Haf gEge ol Di w2 WA
3)

d
ik
e
=
4 Ar
In

Hl
]
T
x
n

( Lg—2=20)= I,
Ef&x}ibﬂ } -----------------

H7| o, fw 230 T &2dHS

- 245 -


javascript:openimg('img/cigcdc510041028101.gif','i_')
javascript:openimg('img/cigcdc510041028102.gif','i_')
javascript:openimg('img/cigcdc510041028103.gif','i_')
javascript:openimg('img/cigcdc510041028104.gif','i_')

4)

LIE TN zﬂx—fag—fi ——————————————————————————— (46.4)
5)
S R et
} ------------------ (4.8.5)
HHIHEE T K yx(hg — k)
HI M, Ky FETY DHIUHA A7 2H4HFE
AdYe FL:03 HFHAEY B0z
6)
3.2.3,
7)
10%
3.2.3
4.6.3
L (
: « ) (sill)
4.11
(Transition)
1)
5 .
) (vertical transition)
) (warped transition)

- 246 -


javascript:openimg('img/cigcdc510041028105.gif','i_')
javascript:openimg('img/cigcdc510041028106.gif','i_')

) (straight lined transition)

) (streamlined transition)
) (tank typed transition)
2)
4.6.2
1:4,1:6
ik v / \ FLia -y
ﬁ
- . = = . =
Hiko \] ol
[~ —1
4.6.2
3)
12A30N;j .
27A30N;, 22 A33N;
25° .
30°
05 , (0.5¢(V 2V 732g)

T FLglal
l
T

46.3

- 247 -


javascript:openimg('img/cigcdc510041028301.gif','i_')
javascript:openimg('img/cigcdc510041028302.gif','i_')

2% 46304 L,=(E + md,—Lix core,
B

1
Ly 7

(= + Mg_%)x cote

H7MH, 4 FHD d, TR +ining HFD (01~0.2

L=(B-D/ 2) cot d

4)
3.2.3 3.2.15
12A30Nj~25A

5)

0.45m
6)

L 2

(Seal)
1)
(4.6.7)

A B =01+ K8 hw o+ ha=(1+ fg) 2

12A30Nj~25A

0.7m/s
1.5
4.6.1
«( )
2_ 2
L S S S ia 4D

iz

H7AH, aus ) WHEE dEtR B oAold FHEEDS

KL fgc:

3
Moy 2 BHY 2
b HHE e OB

4.6.1


javascript:openimg('img/cigcdc510041028303.gif','i_')
javascript:openimg('img/cigcdc510041028501.gif','i_')

) 300 900mm

(4.6.7) 10em
15(V 2V 32g)
) 900mm
(4.6.7) 45
) 1,800~4,000mm
50cm
2)
1/6
(4.6.8)
o 7o, S7e| JWFEHEE AEE B Alolo| ST E

AWE = (14K ach +bis

~—~

hf11 hfz

[1-Ra) A

15

15

bwrs-hye

4.6.4 ’

- 249 -



javascript:openimg('img/cigcdc510041028502.gif','i_')
javascript:openimg('img/cigcdc510041028601.gif','i_')

1)

~— N~ ~—

2)

3)

~— N N

4)

46.2

1
4.6.2
i e = e Az
23z EH H0 6D H>0 9m=1.5D
D<10m, H>075m,
HIZEINER Pz g2 H=0,3m '
= B vz =8 D=12m, H>10m
D<1,0m, H-03m
HF2EIER (37 E 7|z - '
= B @3 E 715 D<1.2m, H=05m
I H: FF D: ZAE (m)
0.6m
0.6m
4.6.3 4.6.4

- 250 -


javascript:openimg('img/cigcdc510041028701.gif','i_')

4.6.3 0.6m

7|ake| HESt Nzse 23 L=/ I—
1025 B3] BEfEH 0.2m
20 7R BEHEH 03m
30% o4 REEH 04m
4.6.4 0.6m
| gt Nz E%
dih AR E a4 Ol %
ME, B, W LRI 2 oHEERE
=, vi5 2ERF 2 oejE 7o
®E, derRgt 3= 722
A=z o Muke ® ==, M40 EY 722
5)
20m
(BH=1.5x1.5m ), 30m (BH=1.5x1.5m )
4.6.4

- 251 -


javascript:openimg('img/cigcdc510041028702.gif','i_')
javascript:openimg('img/cigcdc510041028801.gif','i_')

Q

5.5
4.6.5

F1. &4

Is ,

a7 EL 2630

Kl 23747
—
KL 23748

¥ 5

500m

« )
Q255
4.6.5

=207
g

600~800mm

/s,

EL 2331 BL 28307

.00 2015 13k
1 I
20 it {50) 4% :68.26) .00
4.6.5
4.6.5

T 24
s
. 150
A 8,433 4343 3,831 6,433
¥ 0833 1,210 1,313 0,333
b 0,037 0.073 0,117 0.037
E - 0,637 0,338 -
n 0014 0013 0,013 0.014
0,00017 0.00051 0,00118 0.00017

- 252 -


javascript:openimg('img/cigcdc510041028901.gif','i_')
javascript:openimg('img/cigcdc510041028902.gif','i_')

1)

=. g 0x0.00017+0.00061 _ o nogn

. 2 } ---------- 00192
CHHE 4 02x60,117-0,037=0,016

2)
= = -~ = J—
! SXME =0.0039
3)
: (68.26-8.60)x0.00118=0.0704
:(0.049 0.062)x0.117=0.0130
4.6.5 , ¢ 25A02Nj Y 0.0409
F 33A23Nj Y 0.062
4)
- 0.0039
5)
Ophd-d =52 00032
CHE BT Z4 5% 030x(0,117-0,037)=0,024 J """ 0.0272
6)
:0.030
x $0.1406

- 253 -


javascript:openimg('img/cigcdc510041029001.gif','i_')
javascript:openimg('img/cigcdc510041029002.gif','i_')
javascript:openimg('img/cigcdc510041029003.gif','i_')

(Seal)

1)
V22+ V]Q
@ AWS,=(1+ fix—2g—+ i,
a_ 2 -
= (1+0.2)x 22052 083 g go31 (el A+ =023
=0,119m
vi- ¥ 2 a_ 4
2 o 1.515%— 0.853%
@ 1.5 o =1.5x TR (. 12m
@ FHol 215mS T 1,800~ 4.000mm Moo D2 A2 05mE o)
2)
EL. 26.398m-0.50m=EL. 25.898m ( )
EL. 25.898m-2.15m=EL. 23.748m ( )
(EL. 24.747-EL. 23.748):8 1:8
, 1:4
3)
2.15+6=0.35 0.10m , (EL. 24.607-EL.24.054) :8=1:14
4.6.6
4.6.6

| zm [2e] zoy |ma =z [THA IO (oo 55 [ 9 [y [F2908
i SE(FEIEN|E A | HEY (T | 25 | B | 77| B2
7 |55 | - W53 | - | D037 |6.497 170 | 2477
| - |8 | em 00192 - | - - - -
o 15 |85 | - - |EESIRL | - | D117 |PE30B | ZESD | 23.74B
- Ba.48
% - |55 |igoe 00823 - | - - - -
I] WA | 55 | - - |EBA7DB | - | D117 |26.304 | 2250 | 24054
- | 55 | BDO 00272 - | - - - -
BEAR | 55 | - - |39 | - |D0037 {26357 | LD | BAED7
7 - - |eb930 | - | 0039 |26B57 | o150 | 24747
= B 00gsd | - - | - - - -
S| 18 - - |ZBBOOE | - | D036 |EBES3| - -
L B3.48
= ! 01908 | - - | - - - -
- (5626
f] BB | - - - |ZEwB | - |03 |aBZ| - -
- - B DOB35 | - - | - - - -
BEAB | - - - |EBE33 | - | 0045 26501 | RDGE | 4539

- 254 -


javascript:openimg('img/cigcdc510041029004.gif','i_')
javascript:openimg('img/cigcdc510041029101.gif','i_')

24.607m, 24.539m
24.607m-24.539m=0.068 m

0.068m  24.539m
4.7
4.7.1
4.7.1 ,
0.5-1.2
BEUHE { TEanE
[ witz A
Z @) 432
=% 4342 { A543
AT Atz
EEEEE
=Te { WEN 222
=+ 232
SREELE

4.7.1

- 255 -


javascript:openimg('img/cigcdc510041029201.gif','i_')

4.7.2

20 Is
1)
(¢ )
L (4.7.1),
q=0~2m¥s ¥ o
o>ram¥s ¥ I
EE L4
|7, @
q-
Ly
H:
qg 2 Is , (4.7.2)
L

( )
0.90m 20 /s
0.45m 1.85m
(4.7.2)
L=12+3/2 - 0 (m) o (471
LE21+32- @ ) o 472
_________________________ (47.3)
H R
Y ET 8% (e
fYPT BEEE ol ()
o RFEE )
(4.7.3)
0.1 hy hy

4.7.2
- 256 -


javascript:openimg('img/cigcdc510041029301.gif','i_')
javascript:openimg('img/cigcdc510041029302.gif','i_')

0.1h, ( 4.7.2 )
(
( )l
( ), (notch)
)
(1)
( , H=h+0(V]/2g))
( «( )
a a
o= (= Sy
g=aTM gVt g Soggg g (47.4)
-89 ____ 4
b=y =7 e “rD
He 23,  He=(2/3) He b
- g - g - g
b= = - & (4,7,6)
2.98 H 5# 2.98(% H ) 1620+ zzz)w
A7 Ao, He gEHSE (m) o 3 & (mba
H; 45 5549 vy A gy o AU 2HHS QD
0 HHEY £ (n¥s) b %P E (m)
2)
2/3 , h,  (2/3) He

- 257 -


javascript:openimg('img/cigcdc510041029401.gif','i_')
javascript:openimg('img/cigcdc510041029402.gif','i_')

1. hi I
_______ [
Frrrrrirrrdi

W W P

I rrrrry

4.7.3

Q=mb b {2e( H ,— )}V (47,7
HAZH,  m HF @7~0D

He 4% SR+29 vouz m)
hg #HE F4 m)

S A=
s e 0LARs

Tl v T

LTFTF AP FFI T Arr sy

T rraarr

4.7.4

- 258 -


javascript:openimg('img/cigcdc510041029501.gif','i_')
javascript:openimg('img/cigcdc510041029502.gif','i_')
javascript:openimg('img/cigcdc510041029503.gif','i_')

3)

)

(notch)

_ 4 __A
=5 b=—4

1
a3
H,= (—g—) , H,=15% H,

h= Hy— H,—0.12 &,
S P P R = s

A HE ERFEY E5ERE (m)
Ho 4% 55522 vleldal (m)
He 9474 vldudzl )
b 4P 2 (m)
Ahy YRR §23TY A (m)

(m? hy HEZFF (m)
gk E3THA m® he ITRAHHAM L £33 gn)

3 —= & WA WY E quR s bl

B (geg Mo gHHS4 H kel ok E
B: 22 HE (m) N: TS Hake 2%
B, SHHTSHE = HE n: 2z HE

H: 22 4 () Q% (m¥e)

He 5% mYeo] it $tH54 m) 5 Qg 2127

E: 4|3, H+h, . H.th, T: FHE (m)

¢ EUIET (@amsY T. TFHEHA FHE (m)

- 259 -


javascript:openimg('img/cigcdc510041029601.gif','i_')
javascript:openimg('img/cigcdc510041029602.gif','i_')

TFEHHA A
Abche| E T A:%(TtB)H
a2 oHHAHE T=B o|B® A=BH | .. (47.3)

HEitHez off SHolE FHHSHS _3._3"1_%
2 ‘;:3 ------------------------- €47.10)
A @10 A @7HE thyetE,
gz - (= E;Jfé S (47.11)
AT fasTE
i, 2—‘;?; ————————————————————————— (47.12)
g in‘:g;):ngc " szifCBHi e A (47.13)

e, k= 25"

Re= 2?2 - 25112 R T¢+2§j)* H.}
=7 Tff;i){;;;);cm = chm =(1-aF - (4714
r={ta-a)"E£2 (47,19
H, - (l-d=ha EE { ?Kf; }(1—&)=§‘T'fm ——-(47.16)
L ¢ S 4717
em 74050 Ja-o) THZ0 ). K2 e

T,— B T.:—‘Tc‘{‘m—;a)-l}
S=—4m, " TE
- (ta-o) M [itl=a) K ER 2o
Az u={ta-o)" 442} (47.20)
N={—% 1-gowffp-40=Dlp, (47.21)
B ¥o®, Bo=M-E)® (47,22)
§=N( gsf) — 4723
a=0.1~0.9 M, N 4.7.1 , Bc S (4.7.22)

(4.7.23)

- 260 -


javascript:openimg('img/cigcdc510041029701.gif','i_')

4.7.1M,N

B Iv1 ) B Iv1 ) El Il ) B [l W)

A0 | 1450 | =70l BT | 1,739 | 143 [.719 | 1.337 JEL [ FBDO| 781 | 1457
il 741 | -17E8 BT8O 1,730 | 5B {720 | 1,326 737 |[ FBL [ TTE | 1470
25 k8o | -10.B8 JBBO | 1,78 | B9 [.7E1 | 1.31d 753 |[ .¥BE | 7BD | 150D
a0 503 -7.36 BBl | 1713 | .1BZ |[.722 | 1.303 7BB [ YB3 | Tad | 1.REL
35 1.3 -5.23 BB | 1700 | 185 |[.723 | 1.281 7BL [ YEE | 7T | 1.hd3
A0 3,80 -3.60 B3 | 1635 | LZ0B |[.724 | 1.2BD 0D [ JFBS | 710 | 1.BES
A5 3.37 -2.78 BY | 1BB? | .Z2E |[.725 | 1.2EB B17 [ YEE | EB4 | 1.REE
A0 3.00 -2.00 BB | 1678 | 235 |[.72E | 1.256 B33 [ ¥ET | ET7 | 1.E09
Al £33 -1,B6 JBBE | 1,669 | LE4B [.7EY | 1.244 49 [ YBE | BBD | 1,631
e | ZBE -1.713 EB? | 1.BED | 2Bl |[.72B | 1.232 JBER [ .YED | EdZ | 1.E53
53 £.BD -1,ED BB | 1651 | 2R [.7ED | 1.2ED BBE |[ P70 | EER | 1.EVE
At 273 -1.1B GBS | 164 | .EBB |[.730 | 1.2DB B89 [ ¥71 | BO7 | 1.689
5B BB -1.36 B0 | 1633 | 300 [.731 | 1.18B A1e [ F7E | RBE | 1.72E
B £.ED -1.24 BBl | 1BE3 | 315 [.732 | 1.1Bd A3 [ 773 [ BT | 1745
A7 253 -1.12 B9 | 1614 | 3ER |[.733 | 1ITL A48 [ ¥7¢ | BRI | 1.7E9
B £4E -1,00 B3 | 1EDL | 3dEf[.734 | 1,158 JOBE [ P75 | B3d | 1,783
Rt .10 - B3 JB69d | 1585 | 356 {735 | 1,146 863 [ F76 | BIE | 1.BIT
.ED £33 - .76 JB5 | 15BR | .3YD |[.736 | 1.133 | 1.001 || FFF | 487 | 1.Bdl
61 .26 - BB 96 | 1575 | 364 (737 | 112D | 1,016 | .FFB | ATB | 1.BES
e | El9 - Bb 697 | 1,566 | 388 |[,736 | 1107 | 1,036 | 779 | 459 | 1.B3D
B3 Ele - i BB | 1556 | 412 {735 | 1.084 | 1,053 | .FBD | 439 | 1,915
Nl .05 - 32 699 | 1546 | g6 |[.7e0 | 1.OBL | 1,071 | .FBL | 2D | 1,940
.B5 187 - .20 700 | 1536 | .40 {741 | 1.0BB | 1.0B5 || .FBZ | DD | 1.9GE
JBED | 1,692 | - .OBLG ([ .7D1 | 1526 | .454 |[,742 | 1,055 | 1,007 |l .FB3 | .3BD | 1.851
JEE1 | 1BB3| - .OEST ([ 7D | 1517 | .4EB |[.743 | 1.041 | 1,085 | .FBL | 359 | Z.017
JEE | 1B75| - [O7E ([ 703 | 1507 | .4BE |[.7dd | 1.0EF | 1.04d | FB5 | 339 | Z.Ddd
JBE3 | 1,67 | - .D45E ([ D4 | 1,486 | 487 |[.7e5 | 1014 | 1,062 |l .FBE | 318 | EZ.07D
JEd | 1B5% | - 0380 | 7D | 1.4BF | JR1L {746 | 1.00D | 1,081 | .FBT | EGT7 | E.0O7
JE5 | 1B51| - DEDE || .7DE | 1477 | Re& {747 | ,9BG | 1,200 |l .YBE | ETE | .12
EEE | 1.B3B 0 07 | 1467 | saD [.7aB | 871 | 1215 || .FB3 | E31 | Z.I5L
EEY | 1.B35 D04D&( 7DEB | 1.458 | BEB {745 | 857 | 1.23B |l .FOD | 233 | E.1VE
JBEE | 1,BZB JDLEE || 709 | 1,446 | BES {750 | 943 | 1.25F | .79l | .10 | E.206
EED | 1.B1B DeoD | 710 | 1435 | JBB4 f[.7R1 | .9EB | 1.276 |l .FbE | BB | EZ.231
70 | 1,600 Daig || 711 | 1424 | JROB {752 | 914 | 1,286 | 703 | 1BE | E.2BZ
671 | 1,B0D D543 | P12 | 1.414 | 613 {753 | BB | 1,316 | .FBL | 143 | E.EBL
B7E | 1782 DEEY | 713 | 1.403 | .BeD {754 | BBL | 1,335 | .FOA | 120 | E.32D
B3 1,783 D705 f| 714 | 1,382 | Bad {755 | .BEY | 1,355 | YOG | .DBE3 | E.3d9
BT 177 D8Eg || 715 | 1.3B1 | .B5S {756 | .BAL | 1,375 | .FBF | .OFEE| Z.379
75 | 1,786 A05 f| 716 | 1371 | B¥d [,75¥ | .B3B | 1,396 | .FOE | .DABY| Z.409
76 | 1,957 ALB f| 717 | 1,360 | BBD [.75B | .BE3 | 1.416 | 709 | .D2d5| Z.4d4D
77| 1.74B 131 718 | 1,348 | 705 |[.758 | .BO? | 1.437 || .BOD | D 2471

- 261 -



javascript:openimg('img/cigcdc510041029901.gif','i_')

L2 af e L P e
2 g 2
= =5 2
7
L1 =t G — =
=== e
0 T !
= i : = =
== FR =
| 3
= &
1.0 T = == =T
e L i I t t 3%
= iy
== = = =
= 13
== L H= e = = T
4 = e
= i === = = = 5
= T = = H H = P
- | | - ] | = I -
5 = =z = ”a
= = H o g i
i
=1 | Lt L4 | Lt |4 L1 Bal 4
e - [ LT [ m L I I 14
;
PR 111 F = L ] L] =] ]
= ! ) I ri
= T riF
. — = = = Fi
I R :
1 = d
H - ra X
R s [t = [t
x| =5 = = g
3
I o =t s 7
L—TT = Lt =1 Lt
H L [ 7
o [ 1+ =T EEEgREY bl 1
== - - F7EA 1 14
1 H =
=
= o i3 i
3 : ;
== = e
¥
3 = o 7
= a5
E—— == el | L Lt
2 - [ g
LT Hd L=
Ee
=
1 =
[
0 1 g 4 5 4 H 5 [
2R

T Kgslig+ K](i.’?
= o)

(F 0] st AT wieE o 9 v o E)

475M M N /N a

[ ]
Q =228 /s,Q =0.347 Is

(Bc (S) . 1.50m,
1:1.5, n=0.025, 1/2,000,H =1.10m,H =0.30m

- 262 -


javascript:openimg('img/cigcdc510041030001.gif','i_')

w=0658
Q=228
hy=0,0221

4.7.6

4.7.7

- 263 -

i 1:1.F5

v=0,533
G=0.347
hy=00180


javascript:openimg('img/cigcdc510041030101.gif','i_')
javascript:openimg('img/cigcdc510041030102.gif','i_')
javascript:openimg('img/cigcdc510041030103.gif','i_')

@ Q1=2,28m /=0l T

Q 24 143
K,= (TIJ ={.8095 Ei=Hi+h~110+00221=1,122
@ Qe=0,347rm’ /=0l THH|

2

1/3
K,= (—G;L) =0.231  Ez=He-+he=0,30-+0018=0318

aiz
ool e (] = (G385 o e1m

E, 1.122
= K han 0,231 ) 32
=13 2 B3 — == =
o e v (5]~ (BB .60
~ M/Me=09893

@l WE Ny, K,/ E 32— (8095 %2/ 1,122 42 =0 5462
@ WS Np K, E,5— 0,231 %2/ 0,318 2 =1.9469

v My/Ne=0 26805
475 M /M 0.9898 N /N 0.2805 a=0.667
471 a=0.667 M=1.835, N=0.00405

B=M(K /E )¥*=MM =1.835x0.6128=1.124
S=N(K **E °*)=NN =0.00405x0.5462=0.0022

||| <]
]
|||<|

| fnn22

[olo] ntaty

Tilh

Y
=
ro
I

B NN N Y |

—
a1

4.7.8

- 264 -


javascript:openimg('img/cigcdc510041030104.gif','i_')
javascript:openimg('img/cigcdc510041030201.gif','i_')

(1)
T
¥
1.
F
4.7.9
2 413 213
_ _ i)
b= ( gﬁz) =0.467 (B) ————————————————————— (4.7.24)
k=23 H., e (4.7.23)
V=¥ gk,  Sommmmmmmoooommmmmmooes (4.7.26)
2)
| I
E 1

4.7.10

- 265 -


javascript:openimg('img/cigcdc510041030202.gif','i_')
javascript:openimg('img/cigcdc510041030203.gif','i_')
javascript:openimg('img/cigcdc510041030301.gif','i_')

A= Br +Sh2 e (47.27

T=B+2Sh,  mmmmmmmmmmmm (47.28)
a2 12
e =e e [1es g2 ] (e s )
_________________________ 4729
[ ]

Q=235 /s, h,=1.91m, A=28.20 , R=1.46m, R?®=1.287, n=0.025, B=11.0m

(3]

4.7.11

- 266 -


javascript:openimg('img/cigcdc510041030302.gif','i_')
javascript:openimg('img/cigcdc510041030303.gif','i_')

© T 19.5
v _
Ho= he—g—+ ke @71M, ay DRSS
—_n ¥V __0.085%x 0,833 _
A s R*"ﬁ £ 128? 2 3 D'D'D]_S
1% 2
V.=y gh,.. _%-k‘:=—2gc_
v 1
= — e _ _ _
H,=hk.+ 7o B+ 3 ho.=1.5 k,=1.95
}Ic=l.3':|
ay 14
he= [%) : g=y gh, F=y9.8x1.39=464
_ @ _ 2350 _
b=— =T =510m
Y noas
—— — ik 2 1 ER—
l/ 2 / LR R I .)
- V.2
=053
H- he=" 9 \R‘“\ 2
li-=1.3G

N

4.7.12

- 267 -


javascript:openimg('img/cigcdc510041030304.gif','i_')
javascript:openimg('img/cigcdc510041030401.gif','i_')

_ g _ 2.5 _
= VAR e [1 91+—G-5332)m e
1-52(M+ 52 ) e - 9.5

HYz EFHF o= 108 AEF O,
5= 4 = 2.5 =5.09m

w2 i T ( G.&E)Sﬂ
1.7 ( R+ _EgL) 1.7 1'31+W

4) (Stilling basin)

(baffle block)

) L
, L=2g¢
x=0.897CY H.g = —mmmmmmmmmmmmmmmeeeeeeo (47,30
mhekd,  L=2x=2=0.8697CY H_e=1.30CY H,ge - (47,31
= L=3%H_ F e (4732
|71,

He w52 8oyl m

C A FEFHS 21D

o vy EolERE YR ol =AY m)

Lo F22 ol tm)

v 2 ARRY SRR LY 20 (my thth’)
AR P ERTAE 12 ()

F: o - at52 vldya2 & )

- 268 -


javascript:openimg('img/cigcdc510041030402.gif','i_')
javascript:openimg('img/cigcdc510041030501.gif','i_')

5)

6)

0.

(D)

D=d (H, P e (47.39)
3
P
4 H=D+ H,+ 2‘;2 +h2ah, P mmmmmmmeo (4.7.34
1M, Hy #RE (m)

Ve BRe ST 55 (m

1+0)@®g (Q

4.7.13

1:4~1:10

1/ 34&( HB(m)

- 269 -


javascript:openimg('img/cigcdc510041030502.gif','i_')
javascript:openimg('img/cigcdc510041030503.gif','i_')

o

:
R )

; - ' :g:uIﬂ.H-f‘.-.::‘- WY — :
| | ///r—i—

—

—]

4.7.14

1)
H 1/ 3 & ( H)Bo(m)
0. 64&( H)BOm
0.2+0.1&a(H) (m)

, 35°~45° ,

2)
d=30A b=h?*/1.5

3)

t(m)

- 270 -


javascript:openimg('img/cigcdc510041030601.gif','i_')

= a(h1+014 g ¥ 20015 e (4735

Ao A,

00 47 ImT Y m¥eim)
F: =3k (m)
a ERNEH OE HE
4.7.2 (@)
_ H2E3YE
7 = THEEILE £38E H22
L 0.8 0.5 04 (D 13 )
EEZ 12 10 06 (D 16H T
4 E 1.5 1.2 07 (D 19€ h
0.3m

4)

4.7.3

- 271 -


javascript:openimg('img/cigcdc510041030701.gif','i_')
javascript:openimg('img/cigcdc510041030801.gif','i_')

IIIIFIEII
A

EEE R

QAR AR

{ X0

T 4 A94d
Aoepe] wlis

2=
T

!

.
dx -
SRR

= Cughion ™

sk

A3l

A sko] 4T ) At

4.7.15

1)
(vertical drop)

) (Straight drop spillway with impact)

[[x i

'|'.'I

dew 215 J,

4.7.16

- 272 -


javascript:openimg('img/cigcdc510041030901.gif','i_')
javascript:openimg('img/cigcdc510041030902.gif','i_')

b= c, H.7

D Sk (drop mumbar)

4.7.3 D  HdHe
]
Ly=L,+2.554,

3 (baffle block)

é

4 ,=2.15 2,
e
3 (end sill)

=2 b=y (47.38)
Loy Loly Ly
_________________________ (47,37
L,+0.8 d, 0.8d.
_________________________ (4.7.38)
0.4 d,
0.4 d;

- 273 -


javascript:openimg('img/cigcdc510041031001.gif','i_')
javascript:openimg('img/cigcdc510041031002.gif','i_')
javascript:openimg('img/cigcdc510041031003.gif','i_')

[
Q=10

4.7.3 Lp y

Ly
v z :1in]
0 TE, 0.6 10 20 5.0 w
00001 - 062 050 047
00002 - 0.0 067 052 050
0.0003 - 094 068 055 052
00005 - 038 0.70 0.60 058
0.001 157 1.0 0.77 055 065
000z 158 115 082 0.72 07z
0,003 159 117 0.87 0.0 040
0.005 2.0 120 0.93 047 0a7
001 215 125 110 047 047
0.0z 220 130 1.20 115 115
0.03 230 140 1.5 120 120
0.05 240 L 50 130 130 130
0.10 260 170 1.50 150 150
0.20 2.0 Lan 170 170 170
0.30 240 20 1.80 180 L0
050 320 2.20 200 2.0 200
100 250 2,30 2.30 230 230
]
/s, y=2.2m, He=1.0m, hy=1.5m, =1.70m, P=0.60m
=15 =06 W Cral2 (F 474 %)
1

us]
Il

EE:

712 (LR o

_IQ:I_

WA E: B=L+2{ NK + H Y H,

A2 M, D et oDz =0, K02
B =4, 70+2x(.2=1.0 =5.10m

Qf:% =2 127 md/eim

] 2
p=_4% __2.227% _,
gpd §.8x2.29 G.0434

- 274 -

Lpi LBy


javascript:openimg('img/cigcdc510041031101.gif','i_')
javascript:openimg('img/cigcdc510041031102.gif','i_')

4.7.4 (Co)

0.1 1,565 11 2,149 21 2173
0z 1367 12 Z.155 22 2174

03 2033 13 Z 157 23 2175
04 2075 14 Z 150 24 2177
05 2,094 1A Z 162 Zh Z177
05 2113 16 Z 163 Zh 2178
07 2124 17 Z 156 210 2178
0.8 2132 1 Z 168 20 2179
09 2141 19 Z,189 28 2179

1.0 2,145 Al 2172 3l 2179

473 D=0.0434 he/He=1.5, L,/y=1.36
( 473 )

1 2
L ,=1.36=2.2%3.0 4, F‘—g J 5 —0.77m
Ly= L, +2.55 4, L ,=3.0+2.55x0.77 =4.96m

L,+0.8 d;=3.0+0.8x0.77 3.60m
=0.8x0.77=0.6m
=0.4x0.77=0.3m
=0.4x0.77=0.3m

- 275 -


javascript:openimg('img/cigcdc510041031201.gif','i_')
javascript:openimg('img/cigcdc510041031202.gif','i_')

il
S0
I
I |
'
- 1
I
H

4.7.17

(Straight drop spillway)
(dop number) D=g7gy?

i
Idz il
I
! ) 1a | _, I !
4.7.18
L £
=4, DIJ_S'? _
5 4,30
Ji =1.005%%
S FECERETRISLEPR RS (7,39
—* =0.54D 0.4
iﬂ
—2 —1,65D0F -
5 1.65

- 276 -


javascript:openimg('img/cigcdc510041031203.gif','i_')
javascript:openimg('img/cigcdc510041031301.gif','i_')
javascript:openimg('img/cigcdc510041031302.gif','i_')

y’ q Ldv df! dl! dZ

yLa: (m)
d : (m)
d;: A (m)
d2 . d1 (m)
d2 ’ d2
) ( ) (Straight drop spillway with hydraulic jump)
Q( )1 y( )1 He( )l hd( )1 dtW( )1 Pl(
), Bu( ) . BNi(C ) au( ), D(Drop number) L
di( ), da( ), d2 (ds ) (4.7.39)
dw/d;  1.0~1.2 1.0 y
4.7.19
-
43
V.= N (47400
V]
F .= T,."_gd,

- 277 -


javascript:openimg('img/cigcdc510041031401.gif','i_')
javascript:openimg('img/cigcdc510041031402.gif','i_')

4.7.20

L/d,

Fr

Ly, Lu, L

o <

o e =

TP
T T X T T T ¥ TT

Ti=25-157 A%

L

wal

T A

=

LT

21
!

4.59]
S ¥ — B3

T
1

il W

ar;
L1

'.::5 al o)

1.1l

154

a0

ndsall] el

a4y

1

1

4

12

Lo

Tid: 4

=1

4.7.20

5.0m L+Ld

/s,

Q=19.14

4.7.21

- 278 -


javascript:openimg('img/cigcdc510041031403.gif','i_')
javascript:openimg('img/cigcdc510041031501.gif','i_')

ﬁf:% =35.8% m¥s/m

a
D=—283" _q 137

9.8% 70
g
yl =0.54 D™ o g,=0.54x 0.187 “*¥x2.0=0.53
g
—y2=1.55 ner S dy=1.66%0.187 T2, 0=2.11
L=EI: dg_ d]:l=53<|:2_11—|:|_53:|=9_5
%=4.3a DOF L L= 4.30% 0,187 Mx2.0 = 5. 46
2)
1.5m
1:1.5, 1:2
)
)

4.7.22
3 d, d; Energy
3 dc

- 279 -


javascript:openimg('img/cigcdc510041031502.gif','i_')
javascript:openimg('img/cigcdc510041031601.gif','i_')

3

)

3 L 472 1)

3 4.7.3

3 472 . 4)

3 472 .4
3)
4) ( )

Pn

P,=(2W, /e @V, {2sinef(1+ sm®*e} oo (47,410
H2ld, W 5o HHEYF wi/mb
@ HF (m¥
vV, ZHd BUiE B §% (/s
o by zla ol2E= 2
Q=C (28 "™ A" (4.7,42)
|2, o KEFHSF 058062
H % (m)
A 2o~ THHE (uf)
C=(QfL T @M,
Q=265 AH? (s - — --(47.43)
A=QN2.8E) (mD -—-- -—— ——(4,7.44)

- 280 -


javascript:openimg('img/cigcdc510041031602.gif','i_')
javascript:openimg('img/cigcdc510041031701.gif','i_')

5)

1)

4.7.23

_ _B—#h
L= = cot a

cata=3.3?5xm (ab=hol A4 o)
o7, d 24 2:9.8 (misD
v R & geEui A (0
L H4 150 m

- 281 -



javascript:openimg('img/cigcdc510041031702.gif','i_')
javascript:openimg('img/cigcdc510041031801.gif','i_')

2)

= A 0~ 15m 15 ~ 21m 21 ~ 27m
o £ 1 0,30t 0,37m 0.46m

(Vo)

o
™ g ;:\:_‘;." J_II E ::._E.__:
I 311 P

4.7.24

a 143 b
De= [ﬁ_ﬂ] , D BA=
[

g
G &% (m¥
Be RFHTHSE HE (m)
D, TEHTHH 2 4 (m)

475 )

- 282 -



javascript:openimg('img/cigcdc510041031802.gif','i_')
javascript:openimg('img/cigcdc510041031803.gif','i_')
javascript:openimg('img/cigcdc510041031901.gif','i_')

';EI}]+ l'.'z‘]+ z]= hﬁ}-l_ d2+ :'EJI'

PO S

S 1.05-10,K 0.5 .

4.75 ()

n=0015 de=dn cosb
n"=0.00225 de=d cosf
sinB=10°1-5 zi=I L

3
oelo|o|[o|a W o o [a
a|T|FR) 24 | 43 lﬁ- al !h- ii= £ | 2.2F
MEFIEE R =
af|b| d | A |V
loo| 12| 01 | 06t | 228 0275
s 10 | 12 | 018 | 0216] 631 0.138
) 018 | 757 0.12
0204| 668 154 | 0132
0206] 661 154 0133
0203] 671 | 230 158 | 0132 132| 163
020 1586 0132 137 166
0.198 153 | 0129 140 i 1 1 1794 |0.006)
018 1.50 ‘ 0120 - 188 238 :
0.198) 53 | 0129 164 | 164
0.192 170 | 17 0.006]
0187 719 1% | 2m
0.19 713 18 | 180 ‘
0.192 709 175 L8
0.191 1 0.126 i 176 178 17719 0.01

- 283 -



javascript:openimg('img/cigcdc510041031902.gif','i_')
javascript:openimg('img/cigcdc510041031903.gif','i_')
javascript:openimg('img/cigcdc510041032001.gif','i_')

3)

(spread transition)

__ 1 _ e
tan & iE Ty

= A
=

HXE

=Xigno+ ——
Y= 4k, 00sie

KX
S=tanot 53——mg % os e

W7, v ZEHE FEREH FUAE
S xEW AP0 727
X 2EHe AEREe FEAY

- = 2
hy Z2H AHY f55:F EE_I;;

E 37508 dojus 7HEE 29

& B AFN4 $EH IRY F

ST T T

4.7.26

- 284 -

g 05f E& 3 o5t
E7 ol R HE (%)



javascript:openimg('img/cigcdc510041032101.gif','i_')
javascript:openimg('img/cigcdc510041032102.gif','i_')
javascript:openimg('img/cigcdc510041032103.gif','i_')

hy

Cos

4)

]

2.5m, 1.8, Q=15 /s, K=0.5, 0.5m
14
iV
V=Q/bd=15/2.5%x0.5=12
thy
=V?/2g=7.34
;od
tand=1/ 8 == 71LR&GNj
=cos7A8Nj=0.9926
cos)d=0.984538
X
X=(St and)adsh d/ K
=(0.25-0.125)x14.68%0.984/0.5=3.61 m
4.7.6
@ @ )] {;D & @ @
B dhy KX/3hy | S=tan®
% 2| B g | Kan® |y L st
10 | o 05 | 0017 | 0125 | Q142 | 050 | 0035 | 0160
20 | 40 20 0063 | 0250 | 0319 | 10 0089 | 0194
30 | 90 45 0156 | 0373 | 051 | 1S 0104 | 0,229
361 [13032 | 8516 | 0225 | 0451 | Q678 | 1805 | 0125 | 0250
(Fo)
) Fe=CVd *?
Fp: (m)
( 0.1, : 0.13)
(m/s)
(m)
YF, 0.6+0.037 Vd*™® (m)
Fy : (m)
(m/s)
(m)( , )
) (F)

- 285 -



javascript:openimg('img/cigcdc510041032201.gif','i_')

ENERGY $14EL.C

- o omm Em o Em mm Em Em Em Em Em A o Em Em Em Em Em R Em Em Em Em Em Em Em Em o Em s

4.7.27

K=dd, , EL. C4=FEL. C,—(d,+ k) =FEL. C,~( dyt+ hy+F

g, 5/ 3 _F _ _(E-137 4 3
_dL_a EE+1)- F AR ; H(KE-1)

[

L=6(dy—d)) = e (4.7.49)

Q 293 Is ,

_ 12.45y7Q ()

T (4,750
F,= V. g,
dyf dy= 1+ 8F =1)  —mmmmmmmmmmmmmmemee (47,51)

di, Vi T 3 £
4, Vi EFF2 43 &5

F; ZE2E F(Frouds number)

- 286 -


javascript:openimg('img/cigcdc510041032301.gif','i_')
javascript:openimg('img/cigcdc510041032302.gif','i_')
javascript:openimg('img/cigcdc510041032303.gif','i_')
javascript:openimg('img/cigcdc510041032304.gif','i_')

(@ Safranez =4 L=45dg (m) =  ——m————mmmmmmo o
@ Smetana 24 Lafldpd) (m) = =  ————mmmmmm—mm e
@ 0 HE=E 24 L=6ld; tm) 00—
@ Balkhmetff-atzs =4 L=48d (m) - —

Bakhmeteff 1 Fr a(3) |,
=v/ia(gh(3) :
(chute block),
(sill)
4.10,
)

Frll(¥pda  —mmmmmmmmm

HZ A Fy |F10 (m)
HFUH

(Pipe drop and chute)
0.9~4.5m ,

(notch)- . ,

- 287 -

, Fr

(baffle block),

(4.7, 36

3.4.2


javascript:openimg('img/cigcdc510041032401.gif','i_')
javascript:openimg('img/cigcdc510041032402.gif','i_')

=W 10}

B RY

AR R

ks
4.7.28
1
) ( 4.7.29)

@

:3m , :
() (control inlet)
() (check inlet)

1:4
2
()
20~100%
(control notch)
()
®3)
1:2
5D( 1.80m)
0.30m,
0.60m, 1.0~1.5m/s
(4)
QO01./45 VO1.
Q>1.45 Is

VvV 1.52m/s

- 288 -

(baffled pipe)

(

1:200
4.7.34).
3.5m/s,

52)m/ s (

4.7.32


javascript:openimg('img/cigcdc510041032501.gif','i_')

LR
R deld =y T =

21, Be] AANWHE AUSE BS FYSIEA 7907 JHTIYE TBS ASTY
po@el 387 AWRES URA | 5m/solth
3 RUONE, 2T, $7 £4+5E AOBE RAULL
4 U3 PED FRWskve AWYLS AW AUE g TL Y2 2R
HuS 42T £ ULk
5

L BFEAE 145 /s01510] AFESIH 146wd/s 01 Y mf 2E FAGAELE AFEShs 30|
5 27 Ao Hd$HEGAE 45molth

a3

4.7.29

) ( 4.7.31)

(baffle)
check

4.7.31
3 : 4.7.34

) (Pipe chute)
1) (

(control section)

4.7.31)

d =0.75~0.80D(

T

g

I+
dl.

4.7.30

- 289 -


javascript:openimg('img/cigcdc510041032601.gif','i_')
javascript:openimg('img/cigcdc510041032701.gif','i_')

kY AE 11k G

EET TR TIPS o I gg ..... BASE
T _ ok
E e -
5 3 % 848
s =7 7
(éfs) ) ) H
00257 0,30 0.0716 ETTEE
0,257 ~0.351 0,35 0.0962 V=355
0,351 ~0. 458 .40 01256 (s 01
0.458~0.560 .45 01550 EEEY
0.580~0.716 05D 0,193
0716 ~1 031 0,60 0.2827
0,031 ~1.404 0,70 0.3848
0408 ~1 B3t 0,80 0.50%
0.B30~2321 0,30 05361
0,321 ~2.B66 1,00 0.7853
4.7.31

AIT:
Z=Aa( Al T)
F=V/a(gd) =1
V=Q/ A=d(gd)

d AT ,
Q/a(g)=Aa(A)T) =2

- 290 -


javascript:openimg('img/cigcdc510041032702.gif','i_')

4.7.7

N T R KT % —om Y T
%ﬁ\fﬁl\ @ s | A wd [V ls) [TAIEIN[Q m¥s) | A (e |V (wis) | TS
030 | 00932| 00%68| 1463 | 1112 | Q0953 | 00606| 1572 | 149
045 | 01223| 007M4| 1580 | 1118 | 01401| Q0825| 1699 | 1103
040 | 01704 0101 | 1690 | 1124 | 01456| Q108 | 1815 | 1108
045 | 02293| 0129 | 1792 | 1129 | 02626| 0136 | 1328 | 1112
050 | 02934| 0159 | 1899 | 1139 | 03418| 0169 | 2030 | 1118
Q80 | 04707| 0227 | 2069 | 1141 | 05392| 0242 | 2224 | 1123
070 | 0692 | 0309 | 2295 | 1149 | 07%427| 0330 | 2402 | 1190
080 | 09662| 0404 | 2390 | 1155 | 11069 | 0431 | 2569 | 113
040 | L29%| 0512 | 2534 | 1162 | 14653 | 0546 | 2723 | 1141
100 | 16873| 0692 | 2671 | 1162 | 19337 | 0674 | 2870 | 1148
L0 | 21421 | Q764 | 2802 | 1173 | 24540 0815 | 3011 | 181
L20 | 26826| 0910 | 2926 | 1179 | 20503 0970 | 314 | 156
135 | 35743| 1151 | 3104 | 1185 | 40947 | 1229 | 3395 | 1162
150 | 4851 | 1421 | 32% | 1192 | 53295 1515 | 3516 | 1169

F) 1= FUT A TAC JISVIRA A9 2T S, 42t S5 Sk Bk

(2) ( 4.7.32)
( ) (box)
Q=AV, V=Ca(2gH)
,C: (0.6)
H (m)
V=2.5m/s ,
2.5=0. 64 ( 2 THe0.886r)
H b
=4 T = € (47,50
a 370 H,? € vyl
o 2;1_?.%( k]+—2g1—]|
H (4.7.7), (4.7.8)

- 291 -


javascript:openimg('img/cigcdc510041032801.gif','i_')
javascript:openimg('img/cigcdc510041032901.gif','i_')

4.7.32

4.7.33

- 292 -


javascript:openimg('img/cigcdc510041032902.gif','i_')
javascript:openimg('img/cigcdc510041032903.gif','i_')

s ) LK R T

?.F o
Y

P BN )

4.7.34
3) (Pressure momentum equation)
e (47.58)
' s '
Lgl+ A Y1=%ﬁ+ A, Yz:%z'* Al a’g—%) ______ €4.7.53)
sz+ A, ¥,= Ag(a’—g) ———————————————————————————— (47,80
%ﬂ‘ A Y2 A (2,=8) (47.81)
A D
dg—ﬁf;+7‘—; L (4782
F=2+ h,—dyt+ h,
H7M, dp EFH F4 ) Vo FE (mde)
df EF%F 4 m Do 22 2 m)
Q HY ) A BFTH md
T FHEE EFEHH ZHAA =0 (m)
b vt
¥i= dg_?’ aV=1V,~V, "im=—2g]_
d . (NWL)
d ,V div Y

- 293 -


javascript:openimg('img/cigcdc510041033001.gif','i_')
javascript:openimg('img/cigcdc510041033002.gif','i_')

(4)
()

W W W W W

()

1

W=2y D= @Jd; —-mmmmmmmmmmmmmmmmmmmmemmee (47,63)

Y,=—‘;,l ————————————————————————————————— (4,764
Vv 473, ,2), )

(Impact type stilling basin)

(baffle)

Qmax 4.7.8
Vmax=15.24m/s

1/6

4.7.35 4.7.8

(Baffle Chute)

(Baffle pier)

- 294 -


javascript:openimg('img/cigcdc510041033101.gif','i_')

4.7.8

AHEPRIFE

o
pg
1z
a
2
-

Cofa [ |[W{H[L|[a |b|c|d]e |Efjg|bh|[L][i |kt [k

0,50 | D193 |0G063 |120 (1,10 |1,50|050 (040|070 (0,25 (0,30 0,35 |025 (1,00 |00 012 |007% (D,05]015 020
0,60 (03626 | 04768 (140 |1,30 (160 |0.70 |0.45 {060 |D.30 (0,30 (045 |030|1.20 |00 | D16 (DA0 |05 015 |0ED
0.70 | 03846 | 11919 |1.70 (1,40 |2.10|1.00 (D40 |0BD (0,35 (0,30 |0.65 |055 (1.0 |0.70|017% |0126 (D.20 (015|020
0.B0 | 05024 | 15569 |150 (1,50 |2.40 |1.00 D65 (050 (0.4D (0,35 |0.65 |040 (1.0 |0.75 | 0.20 | 0125 (D.20 |0.15 020
0,50 [ 0538 | 18703 160|270 {110 (075 (050 (D45 |0.40 | 0,70 | D45 (1,20 0.7 (0225 | D15 |0.20 (0.1 (DED
1.00 | 0.785q | 2.032 1.B0[3.00 (1,30 {060 |1.00 |D.50 |0.45 | 06D (050|120 |0.76 | 026 (D15 |0.20 |05 (DED

ooma
=
= =

F11 B TUEIAEHZL: LT HEA 27 24Y
Z,0lE4e £
@ FEFY T REL A0 WESAWE 52 52 oo W 24A
M ZRT 4o 23 MHETF S HnE £ A oHs AT Y,
@ 2t THpipe)®] HFWEE VuscIfimisE 51 HUFE Z2FT Y, (Design
of Small Canal Structures®] Fipe drop™ 23]
."I'.
L
_; A 1" |.'£ 5
—
et~ - =
—
=TT ET

4.7.35

- 295 -


javascript:openimg('img/cigcdc510041033201.gif','i_')
javascript:openimg('img/cigcdc510041033301.gif','i_')

2)

MW W W W

("]

MW (W W W W

g.c];.

[£

E, Notch Control C. Mo Upstream Conkrol

4.7.36

1.2
(crest) .
0.3m
H=0.8D.~0.9D,

de="a (%)
1.0H~1.5H , Partial baffle pier
. Pier 0.20~0.25m
H 1.8m ( 1:2

» (
1:0.5

- 296 -

(1/3)H~(2/3)H

2H


javascript:openimg('img/cigcdc510041033302.gif','i_')

4.7.37

3) Sill Control
2d . Sill
He1=Hec+hit+hs hs=He1-Hec-h;
hs : Sill He1=d;+hy ( )
Hec=dc+hyc (Sill ( ) )
hi
h=0.5 hy,=0.5(hye-hy1)=0.5(v; 2/2g-v; */2g)
(sill) :2.70 m, :1.80m
0.15m
4) Notch Control
Control notch 1.50 m , Notch
3
5)
\A Ve V,0 V2
(V1) (Ve)
qZ% ar BZ%, V.= e g (mf)
V,= %g g—1.52 (m/g) D,= fﬁc =3 ‘??2
H7lM, g 9.5 tn/sH B & (m)
Q& &% k), 1 HEEY £ (mis/m)

- 297 -

Sill


javascript:openimg('img/cigcdc510041033501.gif','i_')
javascript:openimg('img/cigcdc510041033601.gif','i_')

4.79Q q

Q a
H ni
(m¥/s) {n?fsim) 2
0~1.104 (.4645~0929 . )
Z skel WE Uy Qo] it g
1133~2403 0929~13%5 | _ _ _
e vlgFEel e ARSI,
28392~5362 13945~ 1839
5390~ 43028 1938~4 747
@ 03 0.8 0.8 12 1.5 13 21 24
m 0.21 033 0.44 0.53 0.61 0.69 0.77 084
> I |
T.—:-r 05 T T it
m e b HEE "] &
A = 'y T I [— Y
a0 (3T
| ]
:i"':f_l-'t"::' %-I.o
: Y= 4t
; 4 a0
s .
=ATE FUEH
0% i 04 1.2 1. 1.5 41 24
THAZS 3 (m'fs)
Baffle Pier

4.7.38

- 298 -


javascript:openimg('img/cigcdc510041033602.gif','i_')
javascript:openimg('img/cigcdc510041033701.gif','i_')

[ ]
Q=3.398 /s

h,;=0.0203 m
b=2.438 m
n=0.025
d;=1.25m
1=0.00035
A;=5.39
S=1:1.5
V,=0.630 m/s
F,=0.60 m
1.80m

4.7.39

- 299 -


javascript:openimg('img/cigcdc510041033702.gif','i_')

Al Z- 1 ¥t

el
#l

B —

—_— }fh

4.7.40 sill

O ® 479949 ©0=3398 m¥so] Al q=1.488 m¥s0lnE,

& _ 3.398 _
B= P T 495 =2 m

21 3 2y 3
= = —1'485 jl =
G 4, [J—g ) =i .61 m

hy=0.9 4,=0.90.6150.55 m

W h,OWO1, 5h W=h,=0.55 m,
W=1.5hy=1.5x0.55=0.825 m

pier W, ,

- 300 -


javascript:openimg('img/cigcdc510041033703.gif','i_')
javascript:openimg('img/cigcdc510041033801.gif','i_')

W=t h,~Lh, 2 W= 2 e

12 25 Plar Zo|: 1W IR 4%

o b 7hA e HERE Pier Eol: 2W

Phe HEL A oW Dhel #HE 2 1w

e BE Pler 0| 1W aMel B2 FA W

H B 4W H B AW

Pier 0.55m ,
BNj=41T 0. 55=2BRjB n2.20m/2.29m W=0.60 m
(0.55m 0.60m 0.825m), W,=0.30m (0.18m 0.30m 0.36m).

B=dWw=1:0.6=2.4m  g=-% =338 1 gm¥em

2 1 2 1
9 3 _ 1.42 1 _
d,=(~1-) T =(—5%—) 7T =0.5m

Bp=0.9 % & _=0.9=0.59=0.53m

T 020 T 0.25m T=0.23 m

Li=2xd;=2x1.25=2.50 m
. Sill

3 :h

B=240 m, q=142 m¥s/m, 4=039m 0|BE
vo__a _ 142 _

< dc = 0.Ea = 2.407 1‘1‘11"'5

__ VP 2401 2 _
Bope= 7 — 19.6 =0.295m

heHa-Hee by thie FH &)
=(d 1+ by (et e -0, 50 b
=(1 25+0.023- (0 59+0 225)-0, 500, 295-0,02)

=0,25m—0.30m & 2 =0 030m)

- 301 -


javascript:openimg('img/cigcdc510041033802.gif','i_')
javascript:openimg('img/cigcdc510041033803.gif','i_')
javascript:openimg('img/cigcdc510041033901.gif','i_')

3 V1 d
d;=hg+d.+hy=hs+d.+(d/2)=0.30+0.59+0.295=1.19m 1.20 m

@ _ W 32
Sill (crest) Ve
A& 288 5

Ve= 4 T 7.8 T 0.509.4
ViVe=1,10233=1210|08 THo| H4Lg HTH

3 SillL e

4k R=130 m. 7|27 12

y= tan ~ 0.5 =26°34° sinw=r;].44?z=71”

ny=0.5% & =137  tan¥ =0.2361%

£=1),2361 A=0.4361=1.850.43 m
¥=10.4472 £=0.192=0.20 m

=% =44 —0.40m

L,=X+Z2=040+0.43=0.83m
e=J —y=030—0.20=0.10m

. Baffle Pier S
S=2h,=2x0.53=1.06 m S=1.80m

- 302 -


javascript:openimg('img/cigcdc510041033902.gif','i_')
javascript:openimg('img/cigcdc510041033903.gif','i_')
javascript:openimg('img/cigcdc510041033904.gif','i_')

S,=S

()

sina=1.8010.4472=0.80 m

hy=h,c 0 s G = 00.8848=0.47 m

J=S,+h,

=0.80+0.47=1.27 1.30m

1.8m (Apron)

Ly=e+3+]=010+1 80+130=320 m

Piers A2 &=

LyEd5=4x180=T7 20 m
L—=45,=4x08=326
Lyds,=4x1 8xcosd=6.44 m

L=L +L +L =2.5+0.83+6.44=9.77 m

h =d

+0.30=1.25+0.30=1.55 ( 0.30m)
h h
h =h -hs=1.55-0.30=1.25m
h

h =3h,=3x0.53=1.59 1.60m

. M1
M =1.5h +C

d =1.25m C1=0.75m
M =1.5x1.55+0.75=3.08 m

M3=1.5 }1-3{+ C:a
. h 1.60
_ I W H _

ko _—Lm¢ =g —1-79=1.80 Ca=075 m
M,=1.5x1.80 +0.15=2.45m

- 303 -


javascript:openimg('img/cigcdc510041034001.gif','i_')
javascript:openimg('img/cigcdc510041034101.gif','i_')

%
i 1.5 JES

4.7.41

_| WM [ |—v|i {1 6

4.7.42

4.8
4.8.1

- 304 -


javascript:openimg('img/cigcdc510041034102.gif','i_')
javascript:openimg('img/cigcdc510041034103.gif','i_')

(regulating structure)

( ' ' ' )

(Pipe line)

1)
(check gate)

) (drop down curve)

2)

3)

- 305 -



(farm pond)

4.8.2

( : check gate )

- 306 -



4.8.1

HF 21
. AR 9 Joj stRas FMoiura
¥ 2
¥ SIH T S T
A3 Aole )| ERFABEERDA | g ase wseimo s s
oot dzaes Ay | IO TEAS AET B
2T 0] Almes SIS Hoj AEHe 2 MHI =3
_A_QHO'] ci'l'l"l"l']E Hoi E]_E_A,_?_]_E_ 0];«1—]6].}“ R‘l
Eiin) T o T s
pemgy [ A2 A3+
EEIEEES. AL+
UnEE 2y | =s :3
Bool 29 | 4% Bazod 2a 5% BeEoA B
A3 29l A7 GA+9 EE oo+ | BAaR B ot 494
Ao #5224 | @8 Bs
A3 +o 2A| A8 ws
§90], T529 | 212 We 22
224
AQLA wol | wlaH 8ol 5z
223 e, gRE wATy
_ = H3 ACIE A Ao =
+ETRo] 23 | A3 ofol= wae) oz | 2 A= ANS ZH Aol
Hex vEe sge g | oo U SAE
FECEA FES E8 | sotgow Aszu Y Sof
Pew ofgn T= REII%}
22y
2= oA 22A g S0l AT 2R Sxol 3 salA
AzuAel 22 | M35 222 2 Waw | LIS ARMI LT 48
22 oliBE Ux7HAcls | A3cl 2T eIl Aof @
AL g A3+ 4% | LA AN Gk FRELE
oA 2T, W2 3R 43 +E 2018,
SERC LT PIESE )
2oz 27 | A3skRolds sTAsE | gRd uakl 2oz g
(Bazel 22 | UBLIAS slaA3E A3 | Hof o|Buezs HeolE
L 292 238k B, A HE Aol 5T,
- H=A0E= mHds
s wad | AeAoizg s | JTANNCE BATAL
Aozl 22 | H2FRRE ARAH S S e D el
: . AOIEE HEHoT HAHA
A2l A3 AclEE A g i e
AERSE HAD, 1
ADABLE ok,
WeE, ool | M30 AgRel 2AYS | SEY 2#I By
2] 7] fdalez

48.1 48.1

- 307 -



javascript:openimg('img/cigcdc510041034501.gif','i_')

(1} A=A ) a4

AMEH A E

(27 @l s ere] a3

F)NWIL - a=s
CWwWIL oo 3g A

48.1

1)

1/2

( ) (Hunting)

- 308 -


javascript:openimg('img/cigcdc510041034601.gif','i_')

2)

(by-pass)

4.8.2
) (Manual check)

20~30cm .
(Stop-log
check)

- 309 -



4.8.2

FEE +E4 A3 | AL M3 | 2 A3

ag smzas |FT AT 2L TEY
» - R

Aol aum ma | |2E¥8 NE | & ¥ 2,
e o= 27

13 Yuid o AR (ARSHAXO  |[HF 22 o

Aag | #9 A wA 4 sR s

28 7] 0] 321

- A9 242 | A8 2WO | Lo ooy
2HEE B32 | 0]R0iF, [y o2 e
= BHH & = = Te T
ekt b z3ha] HojER
3 AolE 27 L

. 23 YTS
Azt 2ELE
CERE ERCT
des 24 B,

- xEO] {1
AN 2T AR,

a7, CWLHI 29 | CWL= NWL | AZ2H3 5

M3 slel (10~ 3em) o zEal H3 | HARS AL
o 2t SNWL (834 4) +918 Cho]

. SEQAR £E HI et A

ol mwa} Y +918 9AL,
BOlmA | 0lE W o7 | ™R @E | ARdd APy

(By-pass)| Zl28e 2=
2] g | YtEA] By-pass

& gxd

290, | A3 FYRol | @BE g5 | A2 Aol

WEZ | BYOl, WaTE B0, waZe

o agy| 4AY A8,

STEF | B0l THEH |, BEAZE0 | A% A= |, 995D dug
MUStE 3R | = AE0IEE| o TS S |, AUV ARE
fEZFo| ks | WY o 2 97} ojz 2

i3

HECESE

24 o

#R ol
=

R AE R 4

i=}
_—

o
il:)
Rl

i
EHE)
1™ oo glo =
i = o

hoyd o

- 310 -


javascript:openimg('img/cigcdc510041034901.gif','i_')

[T ¢
| —— 1] - [ [ 1
_'"\. h_____I_"b-—-L_______‘l rin ._—_-_---_-CE __1_ _I_ L]
X rrl_: LR E ey iSRS E 111
4 ! P o
—_— B —
< um ———
Moda] 48
l’_______.ﬂ-—---""__ = I —
] il AavE T —=—=
T g Bonin 2,500
walw s A ER E R
48378 (A00~200) 743 a3
B I R— . f}T \an |i
; = b S LN
=Ta= Neor / PN e
iT — CeEle \\\( L_ e “;%
F) s AESaEA grks] pTEEe] WeE B wasAS
FAE ol E g g A
4.8.2
4.8.3
e
- AolEL 28 3 2 Hlol A~
Holtg Aolg, | PF7 AL T HlO|m A} o™
2FEAY | &2~ AOE, MEHL 2] HEo
E4 MCE & ==t
17, . A 3R] EAEH0] Hr} A tiE
712A0|E, o TAl2EH gl D WL = AolE Mo
g=% | 1RA0E o ZEAZO|H DA BT | HE2 HES
= 2T AHY
o AEA HM3IFL] WA Fot HIEHq HLt

- 311 -

4.8.3


javascript:openimg('img/cigcdc510041035001.gif','i_')
javascript:openimg('img/cigcdc510041035002.gif','i_')

|

Mel=
(4%
\ N —
ERS 7_|<]
tqj-ﬂ—-]} .—LA]-r]nl:
\(APVI POoahe 8
] X
A .-[\ﬁ.
(319 WRHE SHEHL TUOL Ao L0H AT,
4.8.3
(Automatic check)
SESETE "
-:-:lLl—f"]_),:_i_,__-- —---_}_
| S —
.
”"\ AT A o] L
I A T
¥ TR

484

- 312 -



javascript:openimg('img/cigcdc510041035101.gif','i_')
javascript:openimg('img/cigcdc510041035102.gif','i_')

SGATES o A3+ 5
T2 ok 4]y

Wl ol T Tl Pl ol T P Ty

4.8.5

shij e 72 4)

[ 2

4.8.6
(1) ( 4.8.5)
() (float)
(counter-weight)
, (hunting)
() 2
()
()
()

- 313 -


javascript:openimg('img/cigcdc510041035103.gif','i_')
javascript:openimg('img/cigcdc510041035201.gif','i_')

(2) ( 4.8.6)
( )
) (Combined type check)
) (Fixed check)
4.8.7, 4.8.8 ).
serean .:d/
=i _.__—_r-?"’
STESTT El )
- .:?E = [oad =l - —

4.8.7
fatm oo e
r— o
L
Yy M

- 314 -

oA


javascript:openimg('img/cigcdc510041035301.gif','i_')
javascript:openimg('img/cigcdc510041035302.gif','i_')

3)

1)

(@)

®3)

Dm0 Qp 0 m e (431
H7 M, Qg vho|ilas HHAEH i
Qr H4EFEs HAEF (mie)
a HF(BE o=01~02E TH

QELr Or 0 mmmmm e (48,2
o7, g volT A FHEY (m¥s)
G HHEYY] 242 (mY)
B 100 ol &y

QErEQm  mmmmmmmmmmmmmmmmmmmoomooo—o—oooo (48.3)
M7, Qp BholH A2 AHR (mls)
oo W d3x Adr g0 Mol 252 €5 5
H (m¥s)
r HF Q0 ol &)

- 315 -


javascript:openimg('img/cigcdc510041035401.gif','i_')
javascript:openimg('img/cigcdc510041035402.gif','i_')
javascript:openimg('img/cigcdc510041035403.gif','i_')

1)

)

3)

4)

20~30cm

I=

a
C,H:i.l’z
2l M, L ovholm] Az

HRYol m) @ BolmAas WHEY s
H: Bpo|mf 22 @

T (m CREAHS HEE 38 18

=

T

=
o

[

=B

B=— 2 (48.5)
o2 A, B Bt A2 E (m) Qp BRo|T 2o HHEZF (m¥s

V. AR08 {5 Gnis) H: vfo[m~e 2 ()

(Cushion)

- 316 -


javascript:openimg('img/cigcdc510041035501.gif','i_')
javascript:openimg('img/cigcdc510041035502.gif','i_')

5)

90cm

1:1~1:2

20%

2300mm

60cm

(under drain)

0.3, 0.4,

- 317 -

0.5

1.2m



48.4

4.8.4
i #5% 240l AolH3 Edol
EEEIE =Rl A HdT
f s A% 2bzh 2
=4z ac =4 =)
Tz zhet wa
Edols| gR= ag -

4.8.9

- 318 -



javascript:openimg('img/cigcdc510041035701.gif','i_')
javascript:openimg('img/cigcdc510041035801.gif','i_')

)
MR = A - B A &Y g ERRYY e (4.8.8)¢a)
T B4 Q= 000278 £ re A (mYe) 0 —mmmmmmmm—- 4881
w74, £ REAF A FHUA ha)
r EFEE A LT (mm/h)
()
() (Engel)
+10%
o=Sn-Vig- WLt 437
E, L=048-@Q"%°2 e (48,8
nE P9y 0 %u = 049~048 §& 0tF 2 o, %“ 0,57
o 7| A,
@ Yol €RY (m¥s) b ¥RFE25A
L. 2o 2ol (m w HFHE 0644 FE)

(et ia)

4.8.10 '
- 319 -


javascript:openimg('img/cigcdc510041035802.gif','i_')
javascript:openimg('img/cigcdc510041035901.gif','i_')
javascript:openimg('img/cigcdc510041035902.gif','i_')

() :

)
(1)
WL B) 2
(B) (H) (B/H) 1.5~2.0
( D)
(H ) (D)
33%
(2)
h h
He2
L Hel
4.8.10
Qu=C-L-HL? o
AI|A, Qu Bl ERY (m¥s)
C ERHF =1.838(1+0.0012/H (1 - %MO)

A7l H, @ BEo EFEH @)

G= %u\f Zg L2

L 2ol ol m

Hew BFEFTY{(Hat He/2} (m0)
Ha He 8902 o #57H €5FY @

- 320 -

hr BH0 €58 d54d
r EFHF (050~055)

(Fn)

(H /D)

Hem

——————— (48,100

(0.05L/B+0.4)

1.05


javascript:openimg('img/cigcdc510041035903.gif','i_')
javascript:openimg('img/cigcdc510041036001.gif','i_')

l.
EIRE R

—Th
Nl I
_-_-_‘-%“ -1- e E |y
¢
Hel
L1
Hi . b H= E:
T
4811

(Hp) (Hp) (4.8.11), (4.8.12)

2, 2

Hy = (ﬂTeaE”“)xL ————————————————— (4.811)

L —— (48,12

b b 2o 2+H

dA7lM, f,=0.5807@ ,—+0.0788@ , +0.0003+0.0171

# Manning ZTHF

VY,
Vo= 7
V.V, 4 SRT B BERE (/o
R -0

2
Q. HF B(Q,/q) @, HE5E FY ) @, #HEE FY (¥

He  Hp (4.8.13)

E,=E,+ Z+ H/+ H; (48,13
vi
2

v}
T ) Gy

H7|A, E; SR gy A(=HF + 3 )

By 8T wlolu (= At

- 321 -


javascript:openimg('img/cigcdc510041036101.gif','i_')
javascript:openimg('img/cigcdc510041036102.gif','i_')
javascript:openimg('img/cigcdc510041036201.gif','i_')

(4.8.13) (L) (He )
(4.8.10)~(4.8.13)
(He )
)
1) h
4.8.5
4.8.5 (m)
ERFY (o HE WA H ol HO0tEAR 2 =0
0.10 0.05
0.12 0.08
0.15 010
0.18 012
0,25 015
5~15cm
(Q=10 /s )
2
2)
2
. Mobirney 4.8.12
USBR Mobirney 1958 (deflector)
(jet)
A

(

4.8.12).

- 322 -



javascript:openimg('img/cigcdc510041036202.gif','i_')

b = Chomi A

EHR
AR ADLY 042
E Y5 IEE W O
AB ANM AolE TEE
51 B,

. 3, ZHYRA
AOlEE B ARES 9¥ oms om

vowy E AR Fad=3

4.8.12 Mobirney

(4.8.14) H, 0.7
4=-2 =C D VIH<R JOTGEH ) I (RJR) ———ooev (48,14
H7lA, ¢ FHEY €5 mieim) o HEY mie
B BAZFHTHEY E (m) Do 23 (m)
H: o8 HE2 AZ3 235Mate] B3 (m)
Cr SHHS (O 4814 FH)

R _ throat HH =2 S84 (m) H,. W?Y¢+5F (=1033m)
R ; throat 4FHe ZE9H o g EYrET (98m/sD

- 323 -


javascript:openimg('img/cigcdc510041036301.gif','i_')
javascript:openimg('img/cigcdc510041036302.gif','i_')

air vent

100

4.8.13

- Thueal

1 gl

0o
[NRYI i
._-—-—"'_-_.-._-
s T e
RLFD - 25— [P E——
N30 _./ﬁ |
. . — I
T -7 L
7 e LI ]
B
(.70 ] EE
/ AT —— GZwihe lrowlds 54405
it RE
,// el in-2a0 pagth.
(gl ST |
055
.50 ST A A e
[ AL =2t %
—[thrwatt | 1
1175 Lif 1.5 130 1.7% 14 2 230

4.8.14

A

324 -


javascript:openimg('img/cigcdc510041036401.gif','i_')
javascript:openimg('img/cigcdc510041036402.gif','i_')

1)

4~5km 1
2)
3)

4)

5)

6)

4.8.4

.4.8.15

- 325 -



4.8.15

1

2)

)
()

- 326 -


javascript:openimg('img/cigcdc510041036701.gif','i_')

®3)

() = + + ( ) q=
0002778 frA(  (4.8.6(b) )

() 2.5%, 5%

()

()

()

1)
1.2m/s

()
®3)

(4)
(5)

(1)
()

—~ ~
~— ~—

()

(4.7

- 327 -



4.7

(1)
(2
1/2~1/4
(3)
( )
( )
(
4.8.5
3
(
).

- 328 -



1)1

2)

1)

2)

3~5

- 329 -

~3m
)1



4.8.6 ,
1)
(curtain wall)
(cutoff wall)
(apron)
2) ( 4.8.16

(breast wall)

0.15m

- 330 -

0.3m



1

2)

3)

(

spindle)

4.8.16

- 331 -



javascript:openimg('img/cigcdc510041037401.gif','i_')

4)

5)

1.0~1.5m

4.9 , ( )
491

49.1

- 332 -



Ao ik
ik Ho IR
g g
roooao Mg
B AF A 7 @
EroId Ik Wl o™
FOE WS W
W= o & O
i
Ho ik 0
i+ Wy
Lz = p
b} Br iin
=) K RO
o
i+
10

49.1

1

4.9.2).

(

W'y

Y

'::-J-’ —

L
Al

- qul 1
i

—_—

W

ol LA

~

]

U

it

49.2

- 333 -


javascript:openimg('img/cigcdc510041037601.gif','i_')
javascript:openimg('img/cigcdc510041037701.gif','i_')

( 493,
4.9.4).

4.9.3

- 334 -


javascript:openimg('img/cigcdc510041037801.gif','i_')

2)

telemeter

42 Tn

T

o] =4 .=
114
‘, M0
|2.:=:L| :
: 000
4% 15
1o.0 30
e L0260 ‘ 1116050
k-3 ra
= (. =l
N t
TebRgze] EuTIE (A-A)

49.4

4.9.5).

49.1

- 335 -


javascript:openimg('img/cigcdc510041037802.gif','i_')

49.1

0y 2 oy
237 EeT e smd =
2wy |- A gALuoh A o wEA mery
3 % B | 20 9% sysss AL G paus gTE 9
7l #th
. = o [ERENTY NEET R NN
AFol7] HEH 258l 5529 + H SmeAWA maD
i}l = SE= u|—X ol
=30l e 3vE WA u o
B T o
MEEFE s ] oS m Al e L — ol Eaat
el I ] e el [ B B
a4 2Eol 4H SUE Herw £ o
=3
apeag | OT NE BEE A PO
=T
TEUT |- E3uE ek s Ay 7 =Tk

495

3)

distributor( )
( 4.9.6
4.9.7).

- 336 -


javascript:openimg('img/cigcdc510041037901.gif','i_')
javascript:openimg('img/cigcdc510041038001.gif','i_')

4.9.6 Distributor

o SR NS

NizrAluzar
EEL TN
v

i

St

i
o
T
.

49.7 Distributor

Distributor( )

- 337 -


javascript:openimg('img/cigcdc510041038002.gif','i_')
javascript:openimg('img/cigcdc510041038101.gif','i_')

1)

2)

— N~ ~— —

1

seal

4938 (@) (
), (b) ( )

(4.9.1)

49.8

- 338 -

20%


javascript:openimg('img/cigcdc510041038201.gif','i_')

I
- - .--'-'-_-_-_-_
) I ':E '_______..-—-" .f‘: .
s | AT Y REY A
o 7] R Y e % '_f_‘u'-'- L3 .-d',l '.___...--""'"
1 " & . T
._ . [}4 '_.—_‘- -b': W . _‘/; \,}' ‘I\._.:, i J/.-""'.r
03 / , /// //
[} ////."' /
/ !/ {/ //
i}
1] s i & B 14 14 14 1t
1441
4.9.9 Ca
49.1 Henry C. hyd, hy/d
4.9.9
Q=C, b-d m e e e e (4910
& 253 (m¥s)
Co SYHFE 1Y 4994 2af #3hch
b, d: HolE4 WEESI E, &0 m)
hi HolE 48 4 )
hy HO|E &5 F2 (o)
Ce _JI:E‘T &=
, (4.9.2)
) (4.9.2) (4.9.3)
(4.9.2) (4.9.3)

- 339 -


javascript:openimg('img/cigcdc510041038301.gif','i_')
javascript:openimg('img/cigcdc510041038302.gif','i_')

4.9.10

g=C,- b d g (hy—d

Q:Cz-b-dm

@ EFF (m'fs)

e (49 3)

e (457

Cry F¥HS, #HA A58 hyd = 259 F+E 2T (82~0680 ch
b, & HolEg WHEST 2, ez (m)
hy FFEEMHo|Ee 47 F4 @
hy BF2H0O ES #57) 4 )

_ __ Zg-h
=4 F 57 7 oD

m¥s)

e
4
My el ol

nx

=

ah o D
_lg/‘-\

EI ]S
nd s

H2: (& 492

-,
LA
e
[
i
rp
e
i}
e

rc
45 4y 4
rkl
Je
e

rkl

1o

Fu

=y
r\ﬂi
¥

g

U
NI~
[ Y
N P
L -
r
= fai}
g
rkd =
e =

5l

/=D
= 1,00

-
-

3

4
2

v o= oy oteom
He

do
Hin
rpe
=
o,
4
g:

4.9.2

THEURA (m)

Dl."ﬂ

(4.9.4)

2
o 1245w

R CEET™

- 340 -

e (4G A)


javascript:openimg('img/cigcdc510041038401.gif','i_')
javascript:openimg('img/cigcdc510041038402.gif','i_')
javascript:openimg('img/cigcdc510041038403.gif','i_')

e

ey e
e
(AR TN (hpArhe] =l A [e]4brka] e (B )
4.9.10
4.9.2 (fe)
220 2| RU) TS S84 ( £) g} =ELE
) FIE | =05 Fo ¥ | B2 24E 5%
== 7e-D 2] 110 ©15}
P . -
) AL =& oac viEed WA BdRS L FpE FEL ZERC
e F.o5 U (tmfs) - =
T (4 o 2= 154 015}
am O g pe | € EVER (00 g g oo
e AT
(%) iR HE 24 5ol 13 ofst
a:ﬂ e TR SEHIEEAL | FEO)A BREAHCR A
= {cot ) st 279 ol
) o= IR 27| = pperap
(CL;EEE_) =105 OIOREZE () |5 2w Sumo) 24
T =t m o ERBA GARO gz | 5penaiD
1s o} b. 242 0.05m Ol
d=—% 5 22 £ (m) 7 B D<m<l [
B Bal= 3o<B<BD

(5~6m )
( 15 )

- 341 -


javascript:openimg('img/cigcdc510041038501.gif','i_')
javascript:openimg('img/cigcdc510041038502.gif','i_')

(a)
d0(2.25~2.75) U sO(2.5~4H91) (

Al B AR N ) A B 2 ET M E)

»

49.11

- 342 -


javascript:openimg('img/cigcdc510041038601.gif','i_')

1)

(@)
()

(4.9.6)

()

e (49 5

Q,=C-A iz k)

Q FHEF HoERY 8% (m¥Yo
hy 3R get 2ASE 395 () 0050068 FE)
Ay 2FHRE (m)

C HEHA=F

USBR( ) C=0.65~0.70 , 0.65

g,=A, |2 h s (4960

H HolEXRe g% (m¥) T, 9 =4,
=

73 F49 aoln (m), BE 03m= YT

2=z F4

( )
(4.9.5)

C 0.65~0.75
0.65

- 343 -


javascript:openimg('img/cigcdc510041038701.gif','i_')
javascript:openimg('img/cigcdc510041038702.gif','i_')

3)

10

4.9.12

(4.9.7)~(4.9.13)

4.9.12

- 344 -



javascript:openimg('img/cigcdc510041038801.gif','i_')

=L w-

W= W— W, —¢
475 AR%a o L 2 10W X= 104
#RE ARRE Ho L, =2 10W, Ex 104,
L,=10 W, EX 104,
d H4RE AR FY
4. dy 25 FRR F4 m)
=ug 7 IL=rL,+L
HR22 o L.=L1+L§
N W-&
A2 S E & - =1
c!"rr—| EETE fl Ttanll” 00 =300 m
W, —B
==,
sma mice 2= Ztany 007 = 20
__ W By
£3= Ztan1o’ 00 = HW
W FEZE (m)
£ E5AY 4 @
£ 4RE FA5FE ()
£, BHRE FEFE ()
£ 8RS FEFE (m)
)
)
4)
(4.9.14)
Fy
w =
B dRE HAHIRIIE o
By BRE HAURZE 4
K 3F o RS euite] FErvh 152 W K = 063

- 345 -

o e e (4.9.7)

= (48,10)

(43911

= (49,12

= (49,13

(  4.9.13).

e e (43 14D


javascript:openimg('img/cigcdc510041038802.gif','i_')
javascript:openimg('img/cigcdc510041039001.gif','i_')

L[|

4.9.13

1:5

( (4.9.14)

) 5 10%

1)

(4.9.15) ( 4.9.14).

- 346 -


javascript:openimg('img/cigcdc510041039002.gif','i_')

W

VE
(Hl—Hﬁz—; 2Hy— Hy—Ho+ 5

b

e (49150

=
=

CAHEE e 4 (m)
V., ¥y AEE 24 /2 nd
H,; doj=0l (m)
Hy 455 22 DA ()

| C m

4.9.14
, 2
H, (4.9.15) (4.9.16)
2]l gf)
szg(Hz Hy+ o 2LH + o (49,18
(2)
Belanger
(4.9.17) (4.9.18)

- 347 -


javascript:openimg('img/cigcdc510041039101.gif','i_')
javascript:openimg('img/cigcdc510041039102.gif','i_')
javascript:openimg('img/cigcdc510041039103.gif','i_')

H_ 3 H-H + o (4917

H TH7d (m)

CEFHEE (mis)
o EYFET (98misD

(3)
4.9.14 ~C

Vi V2
El =H1+ z_g =Hc+ Hg+2_gc+Hj (4919)

Hs : (m)

Vc =‘1,'r2g(E1 _Hc _Hx_Hj:] e e (4 300

g=A- V.=H- H-:me e (49,210

B (4.9.22)

g
V2g FR(E, —H,—H) (4.9.32

- 348 -


javascript:openimg('img/cigcdc510041039201.gif','i_')
javascript:openimg('img/cigcdc510041039202.gif','i_')
javascript:openimg('img/cigcdc510041039203.gif','i_')
javascript:openimg('img/cigcdc510041039204.gif','i_')
javascript:openimg('img/cigcdc510041039205.gif','i_')

(4.9.23)

Bl=% B, B,—B—B, e (4,9,23)
Q. B 258 % ') E ()

B, By B25%9 Z (m)

G, @ EFEF £ ¥
hizan
Fi=15%

4.9.15
ho (4.9.24)

- 349 -


javascript:openimg('img/cigcdc510041039301.gif','i_')
javascript:openimg('img/cigcdc510041039302.gif','i_')
javascript:openimg('img/cigcdc510041039303.gif','i_')

ho A (4.9.25)

how= 3 ( g T1-1 (49.29)

4.9.2

1

2)

4.9.16

Rz LT

- L 4 Das2
2 r{,g_." -
= _-_r e, e - S —————r Ol:‘_
Z o
mhi e . B e



javascript:openimg('img/cigcdc510041039401.gif','i_')
javascript:openimg('img/cigcdc510041039501.gif','i_')

4.9.16

By #2E CH3HZE 713) ()

I 3B+ By FE (m)
. _ = .Bz+ -B.‘.i . 1
I, I;=R-tan 5 7 tane (m)
L 358 Zol L=1+ 1, (m)
& o< &)
)
}zs=2_lg{ (g sin€) 24+( vy coso— v)?
=2—%g_(9zg+ 321_2 B vy cos e B IR £ K 153
Ay TR 2R EAFEF (m)
vy BASE 4RE 3 /)
vy AHFE K= (mfe)
2 IHAE zlHo] o2 AR ()
)
. I+ Iq I e (4937

2)

- 351 -


javascript:openimg('img/cigcdc510041039502.gif','i_')
javascript:openimg('img/cigcdc510041039503.gif','i_')
javascript:openimg('img/cigcdc510041039601.gif','i_')

4.9.17).

(

4.9.17

17°

- 352 -


javascript:openimg('img/cigcdc510041039602.gif','i_')

1)

D Nj
D Nj

(E

(ho

4.9.18

d=17A

- 353 -

(d=17A

H

(E



T

.

G OT weg T 32y #Fy A4E

Az

L]
Rt o A4z WIET T T
£ i + il A
= e = o epal % %
ks ll 1. e B = ]l
= B PRI R & T = S
o A — _ :
i | { e e R e I A (2
/.;' . L _f—
| —
RELE U % (187
: |

U1

0T A sy
C.T: m2f 2Ho}E

[y A 201)

I

- Ab=1dem \

~l

ap=
'\lt il

LI TN ey
A

4.9.18

- 354 -


javascript:openimg('img/cigcdc510041039801.gif','i_')

3)
) A

)A

4)

- I
__}?_m_ﬁ;g _
'lﬁ--'-\

ST e &

R T 3 o

4.9.19

H
D E
he=1/2 (
hg = 0.2(
H )

T

4.9.20
G
Manning
+ )x(AD
)
A
4.3.18

- 355 -

(ho

EH

Manning


javascript:openimg('img/cigcdc510041040001.gif','i_')
javascript:openimg('img/cigcdc510041040002.gif','i_')

)
l=(nVIR 23)?
he = 1/2( + )x(
hy = 0.2( - ) +h Nj
hNj : 0.005 m
Om
) AH

)

5)
seal

4.9.3

3)

— N~ ~— —

- 356 -



1)

4.9.3

- 357 -

4.9.3
=H T o 2 4 Fa3t HA>H
234 R [HICUY K, BEY A 83
427 | 2578 2 &4 [diswibutor
M KIS 0
AP LN K3 [RAR ALY K3, SRE AR 3
223 | H2 G2 @A, 2SI, AN )
7| A H2e=Y - 22absTH

R R L WEzlo|y, grlzelo~H, BUrEA, 542 E8
oy GRS

T dofal A (@34l Azel, Azl 2o, THHES

Y= EH, EXEA 44, 4HA F44

49.21

(4.9.28) (4.9.29)

g=FEKh ©(49.28)

w-nlf Z ¥ ag

© 4929


javascript:openimg('img/cigcdc510041040301.gif','i_')
javascript:openimg('img/cigcdc510041040302.gif','i_')

—

49.21

(m)

( 1s)
95~1.00
(m)
(9.8 m/s?

0.

Oc w0 o ~

4.9.22

- 358 -


javascript:openimg('img/cigcdc510041040401.gif','i_')

—~

]
=1
— = At -1}
I -t =t N

0030

V////{é\///ﬁ
|
‘W/{x{//////

4.9.22

(4.9.30)

go=n A _2.%;1& B T B R )

i ()
HEWY 29 BvF
Hug HHu|F

rkl

4

T o m B Dy
ikt
I}
)
ap
|.|-|
o
[e's]
2
(%3]
N2

- oy
o=

- 359 -


javascript:openimg('img/cigcdc510041040501.gif','i_')
javascript:openimg('img/cigcdc510041040502.gif','i_')

U 4.9.23

&2 T 1
R = (RO P P yd
0nTR .
L DT ra
W L
A g ]
N n "'8 .H"’
T LR ,.#"'r.
@ DES
54 =
{6 i
{140 e
0od _ - - _
ol 02 03 04 03 0§ uf
g= (%)
4.9.23
4.9.4
4.9.4
221 g PR
Az, Ha Wl
s, @, o, molZude] HEA B}
o OJEL 2 0|2F2 SWE | RANW it wEsn, Ho
sigstel g SLIL B0 | o Z=od: zFEsdot =
o,

Eazolz Rk
A48, O] BBUPOIH 252
A5 ad 22

)

- 360 -



javascript:openimg('img/cigcdc510041040601.gif','i_')
javascript:openimg('img/cigcdc510041040602.gif','i_')

3)

(1)
(2)

3)
(4)

(5)

(6)

(7)

49.24

fajsy e

I
i
I
|
I
|
|
|
i
-l

N [

ke

By
”r

£

4.9.24

- 361 -


javascript:openimg('img/cigcdc510041040701.gif','i_')

4.9.5

threat® (mm) £ (i)
TE2 3~ 143
1524 3~ 398
2288 Q- 307
048 11~ 1,841
457 2 13~ 2,308
603, 6 43~ 3374
9144 g2~ 3,138

1,219.2 132~ 8,912
1,524.0 163~ 8,726
1,325 8 265~ 10,531
2.133.6 306~ 12,376
2438 4 357~ 14221
495 4.9.6
4.9.6

(2R3 mm?

?62| 311 57| 17B| 28| EIOf 15| 305 &5 57| dDE| 306 914| BB
1524| dld| BLO| 305 387 GLO0[ 305| 457 76| 11d| d4DB| 305( 1625|902
teBf| 5BT| BE4| 3BL| 57h| ¥BE| 305| 457 VG| 114| dDE| 30| 1BEE| 10ED
J04B| 9514|1343 G610 GB4b| 514 B10| 514 7G| E223| GOB| 3B1| EBET| 1482
4572| OBA|1418| TBZ|1.02E| O1d4( BLO| B14( TEB| 228 GBOB| 3B1| ZE453| 1ETE
EO9E| 1,016(1,485( O14|1207| OS1d4f EBLO| 514 T7B| 228 GBOB| 3B1| 3.019| 1E5d
S144| L11B|1B45| 1215|1572 O1d4| BLO| 514 76| 228 GOB| 3B1| 3169| ZEi3
12182 1,219)1,79¢| 1,524 1,937 914 BL0| 51¢| 76| 22| G10[ d&7| 3318 &711
1hedD| 1,321)1,543| 1628 | £302| B1¢| 610| 51¢| 76| 2ZB| G10f 47| 3.467| 3,0ED
LBeBB| 1d422|cD82| 2134| C66T| Bl¢| G10| 51¢| 76| 2zB| G10f dbT| 3616 34d2
g1336| 1b2d|2242| 2438| 3,032| OB1¢| E10| 514| 7B 228 G10f 47| 3.76B| 361D
t43B4| LBEE|2301| 2743|3307 O1¢| B10| B1¢| 76| 22B| G10f dBT| 3815 4172

- 362 -


javascript:openimg('img/cigcdc510041040801.gif','i_')
javascript:openimg('img/cigcdc510041040802.gif','i_')

4.9.7

3 (wWih H3F =4
; _ 1. 58
1in g =0,048 H;
— 1. 58
2 g =0.086 H,
— 1. 58
3 g =10.141 H;
— 1,58
G g =.264 H.
— 1,58
3 g =0.466 H,
a.711
P g Ty P —
1~ &ft 115.66 W o-2% a
n=1.230 w00
Wl T g (l/s)
Al
H, cm) W (cm)
4.9.8
4.9.8
of 4 Bxb (m) FAHY () Y ey | BlD
g0z o2k of 0,45 0,04~ 120 0,0003~ 0, 0043
s Akzbelaf 0,60 0,077~ 0, 200) 0,00183~0,0250
=T 050 0,07~ 0,260 0,00183~ 00483
b 0.90%0.38 0,03~ 0, 270 0.0035~ 0.0917
B 1.2%0.45 0.03~0.312 00047~ 0,1500
0.6 0,030,150 00060~ 0.0667
0.9 0,05~ 0,225 0,0030~ 0, 1900
1.2 0,0~ 0,300 001207~ 0,4000
A=l 15 0,030,375 00150~ 0,7000
= 2.0 0,053~ 0, 500 0.0200~ 1,4330
3.0 0,030,750 0.0300~ 3.9300
5.0 0,0~ 0,800 00500~ 7.0830
8.0 0,05~ 0, 800 0,0800~11,1830

- 363 -



javascript:openimg('img/cigcdc510041040901.gif','i_')
javascript:openimg('img/cigcdc510041040902.gif','i_')

) ( )

g=c. K? O R R 3
) 7 2ot 0.001085
€= 291 tan S {0.5330 +0.0195tan 2 + cot < 0, 0050 + L-L01055 )
e (49320

B=g0°0] THalA,

C= 1.363(0.5529 +%)

(2)
¢ =1.350 + 2.8 +(0.14+ ol )(B 0.09) (49,3
h=10~30cm

1

. Eis
I~ T |

a

It !

1

: 2 :

h=10~30cm2] "y i
A st =l

4.9.25

- 364 -


javascript:openimg('img/cigcdc510041041001.gif','i_')
javascript:openimg('img/cigcdc510041041002.gif','i_')
javascript:openimg('img/cigcdc510041041003.gif','i_')

4.9.26

0.5mOBO1.2m, 0.10DO0. 75mhOB/.BY mMOhOO0. 26 m(
+1.4%
)

_ (. 00295 h R ]

©(4.9.38)

0.5mOBO6. 3m5m). D5 MGMO®DO3. 5m, 0. 06mObLD/.B], O.
+1.4%

B

L}

|
%

4.9.27

- 365 -


javascript:openimg('img/cigcdc510041041004.gif','i_')
javascript:openimg('img/cigcdc510041041101.gif','i_')
javascript:openimg('img/cigcdc510041041102.gif','i_')

(4)

_ 000265 h
c—1.?35+( . +o.23?D)(1+e) (49,35
G EEF (m¥)
& HFEAHSE
E A= m)
D FEutHen By 4o €3E732 =0 (m)
BEREE ()
BEREY (m)
e BT
, DO1mU=0
D>1m U=0. 8p (D
BOO.5m, 0.30DO02.5m, BODnOBY AQ. 8 m(
+1.8%
) 1. - L
|_._]._ L | L |+ L
T +
e 2
b= honona |
[ I T L
I T
4.9.28

)

(Long-throated flumes and Broad-crested weirs)

- 366 -


javascript:openimg('img/cigcdc510041041103.gif','i_')
javascript:openimg('img/cigcdc510041041201.gif','i_')

1900 ,

4~5%

g=1.7" Cd' Cu- bc , ;ﬁ.?z B I N R e o)
& R /D

Cf FEHF Cp=0.934+0.1H/L

b threat? 2| FEF (m)

I L EEESes

Oy FETFHS

Hy A4 =20l ()

L throat®2 0| {m)

. h H
0.1 < HJL<1.0
Q2 14
&= [] + A ) B T N ¢ K= W 1)

U ()

1o

A* threatB ¢ A4

- 367 -


javascript:openimg('img/cigcdc510041041202.gif','i_')
javascript:openimg('img/cigcdc510041041301.gif','i_')

L3

=11
[}

FEA]

[~ 1 Tmnnii
[~ 7Tmmnnnrrr
F— T HHHHHH

Thiaat 7, a]

3R T

AL
o

4.9.29

throat

4.9.30

- 368 -


javascript:openimg('img/cigcdc510041041302.gif','i_')
javascript:openimg('img/cigcdc510041041303.gif','i_')

1.0 /
|13 /
. 1,16
5
L.07 ot
_'_,,,,..--""
f
Gl 2 o o4 GhH DL Y 04
—— ads
':,.-.JI
4.9.31 Cv
4.10
4.10.1
1)
pH 1
2) ,
)
4.10.1

- 369 -


javascript:openimg('img/cigcdc510041041401.gif','i_')

s Fe

A st dE D= #HEF FE H|
oA B9 Ax = St}
o, ocHEHY gt @&

By b HIETO TS EE

ITJ ITJ rol

4.10.1

4.10.1

EZ HETD A
Zat 103 ~1408
H 105 ~147
| TPAA Al o0 Y B2E27F LjE 2 1115~
Em 0] 5} 108 ~140
2] 3-1__
HAd 5 ~10m 1n~112
AtRE — T
Caw o Sm ©]5 110~112
5 ~10m 112 ~115
o]F H ]
wmE A A A TE grwEs ge z e OEt 108110
10 ~15m Lo~112
o= E-o .
5 AEE | L%t Ih oloEEmob L 10m O3t 110~112
== TEE e R = 10 ~15m 1z~115
HEE 10t O3 108 ~112
] Sm ©]5 110~112
=0 I= E¥E EY H4E
= === 5 ~10m 1z~115

+ 1) B4 30 L2 BE 3AE 514 #E 278 2E1 B 24 i8S O™ LS

HENTE
i) SE= FEEY =TEL
3 A &' 0128 EEs BLE TN

- 370 -



javascript:openimg('img/cigcdc510041041501.gif','i_')
javascript:openimg('img/cigcdc510041041502.gif','i_')

3)

4.10.2
4.10.2
HE WE HED A o2
UTIt TE B (5WH, AL Y AYE|5m OBt | 115~1116
=Y A E~1bm | LLB~1:20 | Z1EAIEHE] ZX=0)
ULJE LEE B2 (SP) 10m Ot | 14 B~1izn | ==om =+ 3
— o] G= HEN 2
swol i3 E Wm OB TL3~118 | gy (o) gz
10~Em | ILE~120 | 2= gy 218
AFQLE, GO BEE, WL HE B OF5F | 145~1:1 | DS LIERALE
(ENZ0] LTI HAE, FE 5) 5~i0m | L E~1:20
TRIEE AEE 5 O3t | 14 B~1:20
2) AEDT B DO L HEEL] THAE LI}
1:1.5
1:1.5
( 4.10.2)
4.10.1, 4.10.2
4.10.3

- 371 -

1:1.8


javascript:openimg('img/cigcdc510041041601.gif','i_')

4.10.3

ok ol ol
=3 ) al
o _ &
IH i o K .w..m
— il Al = w
) o | ok WA T Ir
E = o 13 = =)
& 7 4 |k T L4 .
0 Mm U A = =3 o el W WE
o= oo i) - = —
uir 3 T | R0 o mEE i =2 . i £
il 4 *lal | g R @ i i = g Y
r =3 = 5 2
1 o |T | R r 5 =
0 I = o ot ™ 2 =
iHo e | o . T T ™ o
= B g ||t | T flo o H 4l 20
® W E o ar = 1 &0 = o)
m! o | [=0|E0 B . R ==y T wl Bl
= I || ST R W ST | R w frile A1 =] Ak i
wh 0| wRA| RO M|k W Ho m Wk =3 =1 ok =
i
Ho _,.__m [
o o u | ”;_h
o0 o0 i
Wo | Flo o o o f | b WD A B oD
Rlo |50 o0 T ey Mol wm —p Mo ml| & = Ho " - = o
oo #0 Mo Ro g w e o i wl | M B0 SV
T % Ho W W Ho =0 | Ho Ho | bl W oo Ho ..___.._._ B
s K 8F = [Me By o B L I L T ul |Ho ™0 Ho ol wn | e
RO ORT T ~(r | uH | 0| Ho| Ro & | W AT Gl Mu| AT mw ur |~ B0 B0 AT (wl M owl oop Ho|m | <k
R B e B e D i v E_:,_HE__%q_mvumomt%ﬂmq_mo.&%ﬂ%_ﬁ_.:___
=3 U 1 ]l b | e e e - T 1] = T | T SN A T e~ W e ol o o =1 A = 1
mE N B Ao
1 X E e e mE SR m W OB T kA w4
pan]

4)

1:1

- 372 -


javascript:openimg('img/cigcdc510041041701.gif','i_')

(  4.10.2).

HHEE B 2T o

rH

st A g

4.10.2

4.10.3).

4.10.3

- 373 -


javascript:openimg('img/cigcdc510041041801.gif','i_')
javascript:openimg('img/cigcdc510041041901.gif','i_')

( 4.10.4).

4.10.4

( 4.10.5).

b

T ET - 15 e
01 UA - 13 m
A4 05 ~ 00

(a) WAlo| 28 gWo 5&A|1T AT (b)) T2E IHE Wz 437

4.10.5

- 374 -


javascript:openimg('img/cigcdc510041041902.gif','i_')
javascript:openimg('img/cigcdc510041042001.gif','i_')

(  4.10.6).

G SIS N R

N\

I_III_I I_I‘I_I I_ILI_I I_III_I
cooooooo
ooOdooooo

mnorirnmn

4.10.6

( 4.10.7).

4.10.7 ,

- 375 -


javascript:openimg('img/cigcdc510041042002.gif','i_')
javascript:openimg('img/cigcdc510041042101.gif','i_')

oo (19 ¢109)
sEuEn
2ol E (1Y 410.10)
GRS
+EAET 2H%E (1T 4101
HAEYEIRE 58
— Az

SHRE

4.10.8

4.10.9

- 376 -


javascript:openimg('img/cigcdc510041042102.gif','i_')
javascript:openimg('img/cigcdc510041042201.gif','i_')
javascript:openimg('img/cigcdc510041042202.gif','i_')

ihy HE

4.10.10

4.10.11

1) :
() : ,

- 377 -


javascript:openimg('img/cigcdc510041042203.gif','i_')
javascript:openimg('img/cigcdc510041042301.gif','i_')

()

@ 600mm ( 600x600mm) 10m
800x800mm)

() A

1~2%
() | 1:1.5 ,
( ). 60cm
() :
2

30cm

~ A~~~
~— ~— ~— —

@ 800mm (

1:3.0

g
ol
Jo

Ue (O™ 4.10.12)

Bl
L2
R

Ue (3" 4.1013)

A
4
Jo

1)

- 378 -


javascript:openimg('img/cigcdc510041042401.gif','i_')

4.10.12

4.10.13

)

- 379 -


javascript:openimg('img/cigcdc510041042501.gif','i_')
javascript:openimg('img/cigcdc510041042502.gif','i_')

1)
(2)
3)

(4) 0.10m
3)

4.10.2

1
2)
3)

4)
5)

1)

- 380 -



2)

4.11 (Pipeline)
4.11.1
( ) C ) ¢ )
(pipeline)
( )
( )

411.1

- 381 -


javascript:openimg('img/cigcdc510041042801.gif','i_')

411.2

(

1)
150~3,000mm
) .
) (allowable deflection)
(flexible pipe) 3%

)

) L}
KS
2)

100m

3)

- 382 -

(rigid pipe)
, 3%

100m


javascript:openimg('img/cigcdc510041042802.gif','i_')

4.11.2

1)

2)

@)

2 )
«C ) 100ha 4~5

- 383 -



3)

(4)

(1)

(2)

(1)

(@)

3)

3)

1)

(@)

3)

(4)

1)

1

16~18

8~6

- 384 -



4.11.3

A

o AMNE EAE

T

FIHDIETLALNH Wat
e
T

- 385 -

AlE 4

4.11.3

AMEE BRA

: | |=]|
: ,M | o
; o]
=3 v g “+ |
it T m
=g ! m__ﬂ :
7 Bl " M
—1 [ ] ” 1 U 1 ulo o
| @ AR
W 5 o M o7 || shmordzTulo
_n_ ~ " 1 HD
) Mm 0 mm .“_j]_“_ .“_j]_u W ||m = =0
4o . 1 =
I.M S B | ﬁ FIRTEIRT T8
" a_u,m m. u_.mu_.mqie m,_mﬂ T
_ FE | =
..m_l _.-__n ' ﬂ_.._ ..__m_u o7 = ok — ..__o ﬂ_| H._
=l TR I
Pl R
L L o g | L
: 5
i Y " H___. :
- P ] D "
M%ﬁﬂﬁ ” :
=y = = : m
g M'm_ : ;
s T 0y
mh m__u

(2)



javascript:openimg('img/cigcdc510041043301.gif','i_')

1)

type)

2)

(open type),

(LWL)

147kPa

- 386 -

(closed type),

100m

(semi closed



4.11.1

kil
T

. N ou TEE IR
= S0l ESE[ERE Wn dxel 25[EY wedEd SiE ¥
AEAT Yol RANEE MUHE ol W [R3FAS puEE 4
szel 220l AZelEe 5% 3¥ol Js[0E IFWN IvE T

£ o RrE ZTeR Rl el HalEwriE|s 2ol 3tk olxidt 2

2@ | 23 o wlnE R sl iz YEFom E
solsi e 24 R T TEe
¢ % 2tk I E R C TR

Rtol Erf

~C= ofg =
ezl nANE AAlzes wee 3wy TR TEAT BT
oA AURE Asposd Aumd 4| O TN LD
she 200l JsE B Aol Fhsshal Wyes (ST ST S ST
sz iAol U ApRY wen mmol 0T TTES

7 5 o] 57| heel 2ol [ERu B g T 2l

= s T R FYETE
Aol s U T 3
Hn g0] MY AF

T 2T
T= ez Fe0d @Y WedE B8 Gt 2 0ed o
Aol @ WEL BEE wae 4Pl anm: uso 3

rge [T AZZE 2 BAM 2T AMRel Aeel s 2Eaad B

T @HoR ¥ a7 sloon T JRHMEET AT e
n29 S8 B0l oIt A STk
s

_ 2 % 9t U= Eze[tm  WREES)
o W@l T = s
e D et sle ol Edol gl Eae @
iy =0 BRle wxats 20 20 Al
i e a4 S0l @2
: = 2ot €0 Bed
T a7t H
=t
We| 24 JNrEel A|EPel awo AT [Bwel £4¥0 A

o [P0 A 2T =4 o

7 o we ww

T e As puwE o
<|= Atk

- 387 -



javascript:openimg('img/cigcdc510041043501.gif','i_')

3)

4114

A A

TR B

100m
147kPa

- 388 -


javascript:openimg('img/cigcdc510041043601.gif','i_')

4)

o

T

abed b b
= |k B
o
o
*:
A

{52 4 vRak k4

fL ok st alk

4.11.5

- 389 -


javascript:openimg('img/cigcdc510041043701.gif','i_')

1

[}

() 7hetgh

4.11.6

- 390 -


javascript:openimg('img/cigcdc510041043901.gif','i_')

2)

4.11.2

4.11.2

Kpo|
ik M a a o ol a o @ alo
=
m—-l_
)
i
M_u PR I I o o o 0 [ 0 R L (o ] Q|ala|la|a
[
=
Mo
i | = | a Q| a Q|3 a ] ]
L]
k3 = o
5|5 Rk H
ol TlE|lw|T|w|® nl %
e[ <h| X T ol &
] e I g Il i N ) < a8
R A ql=|q|= =)
= e R I T R P B R I I e R I R R 3
0| W BB AR o | T | B M| T
[l <1 <l no (& = || o = = & =
S T R AT BT T R Ll R mn%wu
T =
o M| M | = A e
iy mo (4| me | A Nxl®|s
" n__nl n_.nl _I|_ ﬂu ._rL =
_ _ o o (el i
| Fee x| Fee |8 | o9 | TIE|TIE
o | Ll g T ¥ Ll o T o7 i R = ﬂ._ Rr
e e F LI
£ s T
= | i ik - i _m|rm wﬂ A_u %
s = d | B | du|rp| o
ap Mu._ Mr_;.m_ﬂ TE | e
~
L el it E |

o Fastw Wk

a3
-

F) 282l FAAo e 220 24 oldd o
<]

- 391 -


javascript:openimg('img/cigcdc510041044001.gif','i_')

3)

—~ N/~

4)

TM/TC,

- 392 -



1)

- 393 -

0.5m

(

4.11.7

).



ERar k| Fodlat aE g

yrAAlE

(vl 2f B8] LG (AR A L A A (02 B bl D)

R O PP

i foabale] T el

(W1 E A A5 (A Ak S g e Y 4T

4.11.7

- 394 -


javascript:openimg('img/cigcdc510041044401.gif','i_')

2~3

2)

4.11.8(b)

fab= 7% AL

A=

4.11.8

- 395 -

4.11.8(a)

(h)rala] oy


javascript:openimg('img/cigcdc510041044601.gif','i_')

3)
)

ON/OFF

4)

4.11.3

1

2)

(1) Case-1

(2) Case-2

4.11.9

- 396 -

4.11.3

50%

TM/TC



- 397 -

4.11.9

: N :
: o i
. i 7, :
Har ar :
e g - |
16| | e o .
NN - m
Nl [ pr I R :
NE| || 2EEE o 2 '
7B U I "
Nk 2l g B m
o ! i 8l :
; o )l :
m Ew :
)] 5 (3 () :
: m m
. m & m
0 e :
— B — S . Y
o < LR 0
=l =4 3 -
o2 i for Elir e .
G’ o ol = Ho m
W%+W o 1 M %%
Tl e o [ = rHH ST %0
e =ity i =
n = cl —
- “: M = | e FLHHHET =
! | S
Sl =
L m

HEEERA



javascript:openimg('img/cigcdc510041044801.gif','i_')

(3) Case-3

1)

(@)

3)

3)

4.11.3

Casa o -o53F =

1 | AEHURY |2

g 3
£ PR, AU %*E, ?I?Iw-l J+°cr :"*E (““Hzﬂ
A7l e, MulHeold AEE E3H
2 | HthEs ([E=FAHe HE, A4 A 2 oA FAE
EeHH 7|5, MHylHod AES 1
3 ([Ha £ EFF ML FE, F7F7Y A HE MEAHA 2=
=

Case-2
20%

4.11.10

- 398 -



javascript:openimg('img/cigcdc510041044901.gif','i_')

e
T 1157

R PP

2) BE S+u40 AATHH, HIRS S, AVY U HD LY 5o H
ES AEE0 U= rENAVALADLAINE YR+ TW, & FIT 2,

4.11.10

4)

411.4

4.11.4

A (mm) dAFE (m/s)
75 o~ 150 0F o~ 10
200 -~ 400 0a ~ 1B
450 ~ 800 12 ~ 18
00 -~ 1,500 13 ~ 20
1Goo0 ~ 3,000 14 ~ ZF

7 @AWY T WIUYNAN BT HEY 4 YL AW YLANHT Zhmfs 051 DA
= o] FL0L
@ EARES AT OAN Mo
@ 23 2000mm 0]4E] AT
£ ST


javascript:openimg('img/cigcdc510041045001.gif','i_')
javascript:openimg('img/cigcdc510041045101.gif','i_')

4.11.5

0.3m/s

4.11.5

E
4r
o
HEFHHE
=
T
]
3
| A
|
Rf | M
U T
o |w?
Ho B % H ”___ﬁ
|y a4 ar
Ik
m |0 |
R R
M| 7 | HF | "o | e

5)

Fi &

4.11.11 ).

(

411.11

- 400 -


javascript:openimg('img/cigcdc510041045102.gif','i_')
javascript:openimg('img/cigcdc510041045201.gif','i_')

6)

1)

(DWL)

4.11.6

411.12

- 401 -

| (FWL)



javascript:openimg('img/cigcdc510041045301.gif','i_')

(1)

LWL

7 541 w -
; ! _L”.‘L"» L "_n:_."l__:' __________
- (] ™ ¥ LWL .
™ g ST
| |
Lo S ]
4.11.13
4.11.6
ZEAA W =

@ |+UUH WY BT oZw)F ALNG

® |¥ 28 AFe] gUHAD FeP S0 JUAE Y IFHNE SoEmH
W AAY ANz ¥ SU™(sHHY NEsTE 2P

® (@@ Y YR NS 2Pl stHel AT RY Sol AF ARA
3 puE DHMA B B2A A4S siD B QoA (20 ~304
W AR TWRY(E THAY)S FULC of B2 2@ 2 ez
i

@ |47 @eld 2 W Beaws BEAM Sof ok NFUe ¥ B8
Us P8

® |N12de ¥ Buadol gl AgaLoll EARRE olaA Hel &
¥s 2oL,

o] o] WA B AL HaV(:A~H2R)BH0] 25 Bl A
298 ZANY,
FWLi 4] h9] (Ho] 09| Y me] 3]
DWL: Ab8] (fEA220] 08 Tl 23]
( )

HWL

- 402 -

HWL


javascript:openimg('img/cigcdc510041045401.gif','i_')
javascript:openimg('img/cigcdc510041045402.gif','i_')

4.11.14

z JIWL 3l 4 5
T Aamaa '
wl—x | LWL
................... Ay
41115 )
(2) ( )
(
) HWL HWL , LWL
2)
(
)
)
10% 2.0m(
)

- 403 -


javascript:openimg('img/cigcdc510041045501.gif','i_')
javascript:openimg('img/cigcdc510041045502.gif','i_')

1)
30#

)

(1)

4.11.17

o
v A T2
LR I PR E AR ..
o 1 s
e oa
i IS . k r_:
4.11.16
4.11.17
294kPa
98kPa 5.0m o
3 5% (

- 404 -



javascript:openimg('img/cigcdc510041045601.gif','i_')
javascript:openimg('img/cigcdc510041045602.gif','i_')

3)
. (2

( 41118 ).

A H
-
2afy o
b
OO
e
Il
150
= ok g,
6L ) L L L 1 !
1.0 ! ERECR 1,00 A 400
~ ol imd

4.11.18

3)

( ) 10%
( 4.11.19 ).

- 405 -

2.0m


javascript:openimg('img/cigcdc510041045701.gif','i_')

1)

2)

4.11.19

4.11.20

- 406 -


javascript:openimg('img/cigcdc510041045801.gif','i_')

4.11.21
Qo

Fx

Mo

i
Ti

>

NGO

Aldl e =

#alq 0K

=k
i

4.11.20

(H~Q

- 407 -


javascript:openimg('img/cigcdc510041045901.gif','i_')

Tk gl ol gt I YE - el o

o

|

Sl ekl s HE A Y

»

R O

— ETH H~() T4

4.11.21 H~Q

1)
4.11.22

03 1.2

- 408 -


javascript:openimg('img/cigcdc510041046001.gif','i_')

(Hardy-Cross)

2)

B Hr Hr o
=
= || = g o
= of

-k
= o w0
H o ol =3

WO o & E -
F e A mﬂ .
a7 TR
ol Tl ol 2l .
0 oo™
i+ 4+ =l 4 WoH g KD
el K ah = | i

Ty vl = = 1

&
i

o
)

- 409 -

4.11.22

) [ = IFHE A


javascript:openimg('img/cigcdc510041046201.gif','i_')

1)
(@) C )
(3 H-W (4.11.1)

}Ef= o QI.SS

(411,1)
¥ = 10666 . 718 . D48 p
o7 A, b OFEEE T ()
O B (me)
C REHF & 41129 F3)
o0 #HE (m
L 220l (m)
Q
PQ Fair (4.11.2)
_ =3
ad = l.85%‘k
(4,11,2)
_ k
2k = )
o 7| o, 4 BAEYF (Y
Ep o Hhd 245252 o (m)
P oy "Bt 2 22 woe 3
BT HZU 2 o 2HFFE (m)
o T HER 2 e 5% b
Q PQ
0
( ) ( )
)
« )

- 410 -


javascript:openimg('img/cigcdc510041046301.gif','i_')
javascript:openimg('img/cigcdc510041046302.gif','i_')

H-W

(4.11.5)

(4.11.5)

(4.11.3)

bo— k.

10.54
g5 = 0.27853  C. D 28 (Tl)

i

o2, CHEHE (E 41129 H2)
Dy #3F i~ 2 ()
Ly P74 i~52 FEA0 ()
B ide 554 ()
a4 (m

Zl%"'@g = () (i=INF)

(4,11,3)

(4.11.4)

4114

H7|AH, g BE ;B UEEE BRY PIHY (mYe)

O BH A e §EFY Yo

INR: W72 ] 2 (B 7 AT B olale FHA 3

=k
=

2y = kylh— i)

kﬁ = (.278E% . O Dﬁz.ﬁa C Ly —i.51 | |ki_&j| —0.4§

- 411 -

(4.11.3)

(4113

qij


javascript:openimg('img/cigcdc510041046401.gif','i_')
javascript:openimg('img/cigcdc510041046402.gif','i_')
javascript:openimg('img/cigcdc510041046403.gif','i_')

(4.11.5) (4.11.4) (4.11.6)

q, = - 21 hylhy—h),i * (4.11.6)
(4.11.6) (4.11.7) Kij
(N-M)
I T N 21%) Bt b k=@ e (411
f=
(4.11.7)  hi (4.11.5) (4.11.7)
hi (4.11.7)
(4.11.8) ( )
| &t g e e (4118
B O] T aeHale] AT B2 HSHA 2ol 1)
2 Ac2 FHEalA PR
dy el e R mt 1A e HabE
et 225
(4.11.3)
( )
1)
4.11.23 ic )

- 412 -

hi

Kij

(4.11.9)

hi


javascript:openimg('img/cigcdc510041046501.gif','i_')
javascript:openimg('img/cigcdc510041046502.gif','i_')
javascript:openimg('img/cigcdc510041046503.gif','i_')

4.11.23

-~ = Gt i3t 40

o714, O e WEMmY, T ol Fe ok oolTh
Qe BE 2o WEY = SUFE UEhiT

— 414

g Aole §UF )

ge FEEEREH §

ga P e EREH2
i FHeTREHS
HZH, g, =—g, 2 & 4

S@ = g1t 2t Eiat g

(4.11.10) i m=4
n

Q O

o

% (ms)
‘ITEELEDF (ITIS/S)
HEY (mY)

(4119=

- 413 -

(4119

(411,100

(411,113


javascript:openimg('img/cigcdc510041046601.gif','i_')
javascript:openimg('img/cigcdc510041046602.gif','i_')
javascript:openimg('img/cigcdc510041046603.gif','i_')

(4.11.11)

Q= -Ya (@ =)
’ (411,12
A7l @ 2 WEY (s
gi i~j IHe £ (m¥s)
(4.11.12) i~j qij Hazen-Williams
Jro— g0 0.8
45 = 0.21853 - C. D2 (Tl) e (41118)
L)
o7, © FHE
By 7?2 i 23 )
he e B34 o)
- EE e
£y 7% i~gel Dol aw
(4.11.13)
a5 = kylh—hy s (411,14)
A7\ M, hy = 0.27863 - O DPP L 70 g— gy 70
(4.11.14) (4.11.12) (4.11.15) (4.11.16)
Q= - Zlka(fi;—ﬁﬂ
- —(glkﬁ) Bt 2 kg 9RLa# e (41119
Bk +h gk +( ﬁ‘lk,ﬁ) bk hy = (411.18)
&

- 414 -


javascript:openimg('img/cigcdc510041046604.gif','i_')
javascript:openimg('img/cigcdc510041046701.gif','i_')
javascript:openimg('img/cigcdc510041046702.gif','i_')
javascript:openimg('img/cigcdc510041046703.gif','i_')

(4.11.16)
N h Kij

(_ glkij) CREPCR T R Al = @
'&21}31*'(_ g\lkaﬁ)kz*'kzaka*' """ thyh, = Gy
k31}s1+k32}s2+(— é‘lkg) hat oty = G
kol thghy+hghy+ o +(_ 3 kdk# = Q.

hi 7 2He 554
v wZEREE FFEe §UF Y
2 WEH (m¥s)

=1

Qi Qi Qr

4.11.24

(4.11.17) (4.11.24)
Kij
Y K
Y X

- 415 -

(4.11.15)

e (41117

Q=-Q/

(4.11.14)


javascript:openimg('img/cigcdc510041046704.gif','i_')
javascript:openimg('img/cigcdc510041046801.gif','i_')

< < <
& & &

, (4.11.18)

- 416 -

aphy Rl F 0k 0k + 0k + 00k = @, (@)
harhy + agdiy + gty + kaghy + 0k +0kg = 0 (@)
ol + baghiy + Gk + Oy + 0k + 0k = Qg (@) e (41118)
Okiy+ kgghty + Qg+ aghy + kyshig + kgghs = 0 (@F)
Okiy+ 0k +0kia+ kgghy +aghs +0ks = Qg (EFH)
Ok +0k + Qlig + bgby + 0B+ gty = Q5 (BF)
|71A, o = —ky ay = _(kdz_'%kdﬁ"'kdﬁ)
@y = —Uky +hgthyy) a; = — kg
a4 = —ky ag = —hy -
(4.11.18) (4.11.19)
[Alfa = {F} (411,19
o7,
@ ky 0 0 0 O By 4
kyy &y kyy kyy 00 iy 0
R RS SR ARCRI - BERY
0 0 0 ky a 0 A &5
0 0 0 hy 0 a Q
(4.11.19) (Gauss-Seidel)
Matrix [A]
. Matrix
, (4.11.19) Matrix [A]
(4.11.20)


javascript:openimg('img/cigcdc510041046802.gif','i_')
javascript:openimg('img/cigcdc510041046901.gif','i_')

| h o] e,

}3-””1—}3-”
IRV

2
"
LR

*

AZlH, g e M mE e HaRD
P - P Y
ey HE2AEYESE 10 %m olEp)

e, HE2EYACE 10 m ofdh

(4.11.20)
m 1

h, ™) (4.11.19)

}ii_fwﬁl) — ha'l:m_l)'l' {Z( ki_(#ﬁl)_ ké(ﬂ—l))

o 7],

(4.11.19)

(@)

()
4.11.24
(4.11.19)
()
4.11.24

hi (4.11.18)

(4.11.19) (4.11.22)

(Al = {Fy

@y kg kg 0 0 #3)
by a3 0 0 0 A
A7, [Al= kg 0 @y ki k).
O 0 hs oa 0 ks
0 0 kﬁd i} 25 B,

- 417 -

3
[ku]= }34 a

S e (41120

[Al hi ™

(411,21

@ FFEES(e=1% I A BE 15 HE)
D el w13 Ale] dakd

(411,22

- l'%2,1"!‘31
&3
[Fl= 0

&y

(4.11.18),


javascript:openimg('img/cigcdc510041046902.gif','i_')
javascript:openimg('img/cigcdc510041047001.gif','i_')
javascript:openimg('img/cigcdc510041047002.gif','i_')

(4.11.22) (4.11.19) . {Fo} (4.11.18)

hy
()
4.11.24 - Q Nj(
Q =Q Nj) 4.11.25(a) H~Q Q Nj
H 4.11.25(b)
4.11.25 H~Q
 Qp: ( /s)
Hp: (m)
U b, 9o

- 418 -


javascript:openimg('img/cigcdc510041047101.gif','i_')

