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@ X

E2 FH2 M-1LTO|CL SEMA L= u/po0| B2 HEkKH M =X 1 A|ZHAHRIE T-10|0{0f SHCt,
SHIEA|= L2T7-10|Ct,

@X
E2NHH2 | T2M-10|Ct SHAAIL0ll= R 2kkt2lo] K| 4|3t Z0[x}2l2 0] OfL|2} 20|11 A|ZHKIRI =
T27t OfL|2t T-10|Ct, SHIEA|= 2T -10]|LC}.

®0
V=p/pollM [u]=ML=T~1 [p] =ML~30|22 [y] = L2T-10|C}. 2t (30| BELC},

@ X
ML™IT- 1= SEMA 47t ofL|2t MM A4 Ho| XHIO0|CH SEMA$= 67| Lz pS $HH O Lt
20|22 ZZFKFI0| AHE|O] 2717} EICL,
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Atk 208

Aoi|lM kS Halstel k = gge olCt,

[t k=12 X 550~ = gods = 0.01cm/sec
% k=1.0 x 10~%cm/secO|C}t.

MX|'E o &

@® X

HAIZE 0.8 x 102 A&t Z3tet Ct2ct, J20A o2 RMLE HESHH E47 £ 1.0 x 10-2cm/sec
7t Z|0fof $hCt.

@0

SULOIM Nf=3, Ny =55 240 Aof CHSHH k= 1.0 x 10~ ?cm/sec?t E| 22 RC}.

@ X

MAIZE 1.2 x 1072= DHAUAEL AL FMpLE S FLSHHE B2 ML O =AM S HE2H 0| Zfo|
LIQX|2F SHIE Z}2 1.0 x 10~ 2cm/secO|LCt.
@ X

MAIZL 1.4 x 1072 Alth Zotet ZX[SHA| gh=Ct RUT siMollM= age ME 2 Te| Zot & F=9|

M|0{Of 5tH, 2HIZ 2F2 1.0 x 10~2cm/secO|LCt.

QL IQIE
O] 22| A2 RUYM M| H== XtH|E M= 20| OfLI2t R =2t SFFLSS 72 =5 A[0{0F
$tCH= MO|CH E3HH = 20mE 2000cm 2 HHEX| kO™ CHR[ 7t 9EX| oo} QO] L2L},

CHA| LEH O] A| Tt

FUT AL ZH=E HN E SFAE 0, UHECE RE N2t SFFZ0H NgE T2 7[E22 4l 7,
Orx|2}oll g = kH “0fl £H9I S 3 cHYstH Eict

27| ZRIE

Hel ZH HERE2 9= kH,T,’—SOID:I, FHIUME M 2L #of 275 5 2= W0| AHO|Ct
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£ 4.<H7|>2} Zo| =2 E Eolf 20| tHH @ 2R E tHH Lo 2 S211 ULt THH 0| M =

D1 =5cm, §& V) = 4m/s, & p; = 0.1kge/cm?20|1, EHH OOj|ME X1 D, = 10cmo|H, TH
@HC} 1m =0] flofl fIxIsta Lot tHH O©olMe] &3 p,[kN/m?]E? (Tt &2 W= 1,000kg/m3,
SHIIAEE g = 10m/s?0| 1, o[ X| A2 2A|SICHD JPESCE.)

<H7|>

@®7.5

@10.0
®12.5
@15.0

=1 He|

Z0{Zl 2t: D1 = 5cm, Vy =4m/s, p; = 0.1kgflcm?, D, = 10cm, z; =21 + 1m

ToHoF e g BHH Lo 4™ po

Folgt = ofl x| 242 ¢l1, 22| p=1000kg/m?3, g =10m/s20|22 H|FZHL y = pg = 10kN/m3
O|C}. EESt 1kgf/cm? = 100kN/m20|2 2 0.1kgf/cm? = 10kN/m?20|LC},
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AEE 34
HELYA2 A1V =A;V,0|Ct
V2
H2w0l GHNE D+ + 21 =5 + 52 Vi > +2;0ICh
O] Al M= 0|R= 22| X1 F0| '”EW 1C-’r Of t5ta, tHH L O] THH 7 HEL} Im 202 AT
HE 5, X|FE A H|wsljof 57| mh20|LC},

p-l
r=
R
(1}

1 HSUHAOR B Lo| R48 TR V; = Vi (5h)? = 4(5;)? = 1m/so|ch,

2. Bt o g £ 52 HHRE p; = 10kN/m?, 2t 5} = 10 = Imo|Lt,

3. 20| Aol chstH P2 =1 + % — 1 - —1=1+0.8-0.05-1=0.75molc}.
4.2t p, =y x 0.75 =10 x 0.75 = 7.5kN/m?20|LC}.

x| mE

Of¢

ALt ZapEHH Lo 232 7.5kN/m20|E 2 FCt.

@X
10.0kN/m?= THH L 0| Im &2 IX|0f| JCts T S 45 HolE ZE S| BHFSHX| 23t gfo|ct, E21 2t

10.0kN/m? — SHIEA|= 7.5kN/m?0|C},

@ X
HE s+ 5EE140.8-0.05—1=0.75m20l, 12.5kN/m?= 0|2 1.25m B &2 &2 & Zto|Ct.
£ 2.5kN/m? — SHIZ2H|= 7.5kN/m?20|LCt,

@ X
15.0kN/m?2= STHEOM Q| 23S0t I A H 10 QX5 S7F 1mE NICHZ whX| 2ot ZHo|Ct E21 2}
15.0kN/m? — SHI2A|= 7.5kN/m?20|LC}

o HolE
2 20| 2647} =|H THHIN2 b7} 502 R4S 1/42 SOIECH: B 17| ATk E3t kgflcm?E bH2
KN/m2LE £ BERX] 2O HIZ4-0] Alo] 2t 3 £H9I7t Mo 2Efo] Ltect,

CHA| LI O] A| Tt

HE At 2H= BN 2EH 2 74|
2=

=
=
SIX|45 WSS 3| Hof 2% e B als
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AHBOME V « 1/D20ICE S0 LS 1kgficm? = 10m 5 = 100kN/m?2& HtZ Etatsl FH A ato|
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5. <E7|>= M el HolM ZF ot A W Xtz olct. 2} ol MaF{of et 2AIZ 7HE 22 W22 (H,
43 7| 282 FAIStCt.)

<E7|>

(7h) ®: &4 1.5m/sec, 2 1, 000m3/sec, R4 3m/sec, &2 13°C, R4 9om, 29| L=
1, 030kg/m3

(L) ®: £ 2.0m/sec, 2 2, 000m3/sec, R4 3m/sec, &2 12°C, R4t 60m, 22 L=
1, OOOkg/m3

(CH ®: 24 1.5m/sec, & 1, 500m?3/sec, 34 5m/sec, £+=2 12°C, FEAI 80m, 22 2T
1, 030kg/m3

7H p= 1030kg/m3 Q =1000m3/s,H=90m

(LH p=1000kg/m?3,Q =2000m3/s, H=60m

(CH) p=1030kg/m3,Q = 1500m3/s, H=80m

oot 2t 2t EHQI LT[ 37| 2

AN 7|A 222 FAISIERE 9= SEMSE 11 pQHTH H| WEHH EICE,

20| HO{X| B L= SIxoflLIXIofl HIBtTh 2ol A 0]0] RaEtxioh
2 YN HDE p, Q, HO| BO2 Ha|Eict.
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g

Okl

1. BE9 gi= 2463 PQHBH H| WLt
2.(7hH: 1030 x 1000 x 90 = 92,700,000
(LH: 1000 x 2000 x 60 =120,000,000
(CH: 1030 x 1500 x 80 =123,600,000
3. a2 (H<(h<(cholct,

MX|H s o

®X

(7hHel M2H|3|Z2+2 92,700,0000| 1 (LH= 120,000,0000| 22 (ZHE0| o =Ch E21 FHE "(7h)HY >
(Lhi"o| 2, HIE2A|1= "(ZHH < (L2 "o|LC}.

@ X
(ChHel M2id|2|2f 123,600,000 (LH)2] 120,000,000 CH ALt E21 ES2 "(7HH < (CHH < (L) "ol 1,
SHIEA= "(PH™ < (LHE < (CH="o|Ct,

©)

(Lhet (Ch= QHEHE™ = 0 120,00001X2, (Ch= =2 2&=7H1,03022 H 22 MH0| ZX| fiCh S
A2 "(7hH < (Lh" = (ChH&"ol 12, SHI2A|= "(7hH& < (L) ™ < (Ch) & olCt.

ALt Zat7hHetS| (FH<(LE)<(BHOI 22 Z2 MEX[o|Ct.

QE FQE
S5, 74, =2XME Mol 2T S0{7HK| b= AUS H0IM B|wotH S2|7| &t & (L2t (BH= QHZt 2ot

ChA| LI O] %A Tt

22UH B D 2H|= HE P = pgOHE E91 5| REQI g9 DA ZAES X1, He p, Q, Rt 28 37|12
Bt

o7 ZOIE

a
LU U2 P« POHO|CL SR FOIK|E B4, 94, $260H LT, S, a7} sialo|ct,
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AlZE302, EAx 272 501, JHE

CtH
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17|24 5030 diEot= dRE == %45 cm/hro|Lf,

-
O
—

<H7|>9| IDF 2 M| M X|£AIZH30:=2, i

60:20|C}.

Ho

FRY2 2|49 Xto|2 AQ, = (C; — C1)iAO|CE

pS|
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f
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Klo

IRE 2T Mo HEORZ V=7 x T, X AQ,0|Ct,
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IF
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U
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HollM 2 B7t7E

=
=

X| £ gtotof st

12 50| HERYS HE
7|y

[m]
—

O Ct.

.
S =
MH L

= XH Hd

tH 5¢cm/hr = 0.05m/hrO|LCt,

15,000m3/hrolc},

(0.8 -0.5) x0.05x 1,000,000

2 AQ,
3. 29 RO Z HHH 15,000/3600

4.17m3/sO|C}.

60=20|2 £ 3,600%0|LCt,

V=12x3,600x4.17 = 7,500m30|C},

30+ 30

o
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=
[

5. XFX| 21|

MR8 o &

7,500 m?30|LCt.

=
[

Z3b= 7,500 m30| 22 SHEEH|

S M L= 2L0IL}.

= 7,500 m30|Ct. 1,500 m3=

2 M2 o StEE SHIEA|

Z40|C}.

A7 ZLO0ICE 50, 302 =22 2Rk %5 cm/hret REAI+ XH0.38 &

7,500 m30|C}.

HX 2 2f 7,500 m30| =ICt, [2tA @7 Sict,
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50 SMS 25E0]|L} 10
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CHA| LI O] | Tt

17X EH8l= HA IDF ZH0[M & A1, LS| (C; — C1)IAZ B7HEF

ozt
T o

2 73t 5, 0fx|tof
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2 T7.MF2e FME U2 SRE SE= SE2| Froude £E 27| EL| 10|AC}. o] SE0f| Clst
Lo = 71% 8% 2?
@ B M2 SER StASA Yot ST YOl 2Lt
@ drel 4 yo| 544 ynELH CHH AR S E0|Ct
SRSEQ £+H JMEH2 C2 3Mo|Ct
@ x| =4l yO| SF4 YL JCHH S E WSO 2 XS5 (drawdown curve)O| & EICE

Het 4
EH ZOIE
Ol 2R SROIM Fr= 191 YAIZAF AEHS TSI, i, Ve, SRH 24 yo| ATHEZ CH $BIBMS

LEst= =HlolLt.

)
N
>
rr
oln

F2 M Froude =7} 10| E[= ZAI0|E 2 SF4 1 &A=l 0] ZOX ¥n =Y It Lt

oH
ol
ol
|
GXl 20| ¥ > YcO|H OfUAIRO|IEE 4RSS EO|1L, ¥ < YO|HARO|EZ SIRE Z45E o4 Hot e
EH
=
ol
|

mjo

o

=
AZAM= Yy = yn@l HO| C1, Y = Yn2l SHA0] C2, ¥y < ¥n2l 0| C30] 3l etLt.
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MxE sl d
@O

LAB MM = SFHENQ Froude =7} 10|22 S/ Vazt A& Y 7F LXIBIL,

@0
Y>Yn=YO|H Fr <12 OIAIR7I =[] TtE o] &R 2 WEHE[= RS E0| =Lt

®0

UABAOM = SHA A Mot EF MO0 BRI, 0| St oHAMO| C22 2FEICE WEtA LA Z AL A 2|
SEMe 22 2= ™Ma|Jf gt

@ X

SURE2"YIyaHL HCHH SEWSO E X{5t5M0| YMEICH = HHO|CE

QUAIAAIM Y < Yn=YO|H AHRO| 22, O]t = S > So, Fr > 10|0M dy/dx = (Sq — Sp)/(1 — Fr?) > 07}
EIC} et SEWSHO = 40| ZAASH= X5H54M0| OfL|2t £=210] Z7}5t= 453 M, & C3 F40

Y et

SHIE B2 "¢ +40| SRELMUEL HOH SEUSO 2 453 4M(C3)0] HHEICHo|Ct.
QEHQIE

MASHEOHOH 2XA Kotx4M0[2tD 2 H @0l Z2[7| lch +HIM Wk y ot yao| H|u it 2
LK 410, AT o 2ol w2t 1 — Fr2o| R=7t i HHCH= 0| 4 e olct

CHA| LIQH O] 23 A| Ehet

SR0M Fr=10|2t= EES EH HX LA ZAO|2 2 yn = Y-S SH™SICE OCHS oiXf 40| 0| MELCt
2IeIX| of2iRIX|2 C1, C2, c3% LH=1, 3| ¥y < ynO|H AMREIM KStF MQIX| 4ESZMIX| 2 E CHA|
StolStC}

ot ZXOIE

SROIM Fr=10|H LHZAL ¥n =YcO|C} 2= C1, Z2H C2, Of2f= C30|Ct.

# NoteBase



J|ZOX HAT - ZRAU/MBA/TE - #2428 - 2020 - 108

2 8. HHXO0| 10km20|M HfEL Tt AMHO| EE4+FO0 2 LM El M$X|E 100Y St 2EsH A
10m3/sec, &0| 9.9m3/sec, Z22F0| 100mm, ZSLA2H0| 86.4mmSiLt. 100 SoOt9
+elHsto] chsto] 7|8t 22 I71E &2 A2? (Th, MpX|2| BHH2 20 w2} Ho}x]
71’gstLt.)

D X=X £2/= 5cm ZASICE.
@ M£=X| £2|= 5cm 78t}
@ XM4X| £2/= 10cm ZASHCE.

@ XM2=X| £2|= 10cm S7tstct.

o
L
IS
rE

£ ZQIE

O] 2XlE= Ma=X| 2+XMO = 100 Sete| MT T Hatet +-2[HotE F5H= EX|0|Lt.

OZl 2k EHA 10km?2 = 10,000,000m2, & 10m3/s, 8= 9.9m3/s, Z22F 100mm, S At2f

: 1002 S2tof X4=X| 4=¢{H=tO|Lt,

=
FO|Y T2 HHE I ALHO| ER4+F0|22 FREEA2 00|12, BHE 2 +2|of F25HA| LFYSILY.

AS = (Qin — Qout)t+ (P—E)A
—AS
Ah =52
0| ZAIZ M= 0|F: Mo MEZ Motz R - REO| [HE H|E Hotet 242 - SEL| [IHE HZ HHE
2ot 24017 WiZo|Ct.

1. R XH0|= 10 — 9.9 = 0.1m3/s0|C},

2.100¥L2 100 x 86,400 = 8,640,000s0|2 2 Q20| o|3t M&H2k S7t=

0.1 x 8,640,000 = 864,000m30|LC},

3. 40t ZYAO| £Z]0|= 100 — 86.4 = 13.6mm = 0.0136mO|2 2 0|0 [}2 X & Ft
0.

4. =

5.%

rr

136 x 10,000,000 = 136,000m30|C}.
= NZEEF HSH= 864,000 + 136,000 = 1,000,000m30|LC},
2|H3t= 1,000,000/10,000,000 = 0.1m = 10cmO|2 2 X2X| £2|= 10cm S7}8tCt,
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RS

@ X

S22l HH2 "5cm ZA"0|CH A& Z20tH= 10cm S710|2 2 SHIZ2 A= "10cm S7t8HCH0|Ct 10|
FELCH 30 ZAREO0| SUMBHCHHM 2|7 AT 4 it

@ X

E2I E82 "5cm 70|t 2HFZ2 A= "10cm S7tstC"0|C Q20| o st Z7HE 1 ZhR-S kAo o st
Z7tE g 2= ghef{of sict

@ X

S HEH2 "10cm ZA"0|CH 37| 10cme= XX|TH 257t HiHO|C SHEZ2 A= "10cm S 78T 0|},
@O0

Z XZ2F0| 1,000,000m3 7522 £2|= 10cm S7t3ICt Aot At A X|BHCt,

QL HOIE

K KO E 0 BULYALE Z 22k ZEHAEFS 10| OCHE Hstn wiH Q0| EICH F2FSH2 A2t Fof
HEHOZ U, AR - ZUMEI2 HXY I Zoff H[A O 2 HiE F OFX| 20| CHA| HY O Z LSO £2|H3 2
SHAFSHOF B,

CA| LI o= A| mhoh

MK =2H3 2l HAY (RY-9E) X A|Zto (ZR-BE) X HAE S 42 HHOZ ALt & g2

gfet Fl BHNOE Lt+0] 2/0| 2 HRE LY,

1)

| X

RE2F
S o

re

Rl
rE

Shot 40| 2| &S
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Edxof chizt &
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38 X: h, = 1.02 S2ICk 1A s hy = 060/} S EHS "h, = 1.0"0 1, SI2A|= "hy = 0.6
"olct,
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