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(Theory and Example of Flood Routing)

Summary:
Flood routing is one of the most important engi-
neering problems for the design of a spillway, and
the procedures for the routing should be thoroughly

understood by the engineers engaged in the planning

of a spillway.
There are many methods for the flood routing
such as Muskingum, Steinberg, Puls, Holton, Goo-
‘ drich, Rutter, Graves, Snyder, etc., which are being
used in many countries.
This article introduces the theory of the modified
Puls Method in detail which is exclusively being

used in the Bureau of Reclamation, Department of °

Interior, U.S.A. Also, this article includes a routing
example worked by the writter for the Ee-dong
Reservoir of the Ki-ho Irrigation Association. in
Kyong-gi Province.
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35 3,100, 15,750, 3,600, 3,400
% | 200 1500 340 320
37 2,80 14,450 3, zoog 3,000
38 | 275 14,0000 3,100 2900
39 \ 2,650 13,550 3, 000! 2,800
4 2,55 13,1000 2, 00 2,700
4 L 2,45 12,650, 2,80 2,600
42 | 2,400 12,250, 2,600 2,400

1 2m0 1zool 25w 2,30

4% 2, 11, 2,400 2, 200
45 2,250 11,650 2,300} 2,100
46 2,200 11,550 2, 300‘1 2,100
47 2,150 11,400 2, 200 2,000
48 21 1,300, 2,200 2,000
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HEe SEe R @i o oAt E
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(RS AREE FIBAKEEE 2o EaK
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#BOT. 197 ORE e} Lol BE T
T A=

M=0,5+5,(6)

ORX e BRI SHse THES Mz
AR} - 24 ERAERYE ¢ ¢ J& Aol
% 74 BREY EfE B - YHRE 3
REEMOE 182 Retd BRERY A
' —27 95 BFEEEHRY RS BR B
BmA ®RED AR AL —2DF 7
A BEEES HEEHRA %3¢ 279 3
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FOME RS PokEmE HABEE
piReste ETHRS 2o ol GHENAY XU
AR MBERM TR TR HASE i
ERTES D

BIR eI T TSI RE S
mm A & g+ (m b &| B0 o om m(BARE|XARA
e @) ]l ©fs) @/ o A=cf) | ®+©® |
w \ (2) (3) (4 (5) 6> <2 8 -
83,000 | 43,000 46,000 6,000
35,000 73,000 l 40,200 15,000 | 45,900 & 61.000 6, 000
3 l 31,000 66,000 | 37,800 12,90 | 34900 | 5380 [ 5000
4 32,000 63,000 | 35100 12,600 | 59,900 | 47500 4,000
G .
1. FMRmE =18 4. R E & =46, 000 day-cfs
2. E2W HAR 5. HEMY XMMAR

3. AN HE =43,000 cfs

BTRTES 2ol Foz HERIBR K
e ET7HY BFEERE F1 A4 B9 &
Zoc}h, HEY FERS 61,000cfs & FMEA
£ 6,000cfs 24 FEIES HREE o F
2 HY Bl 40,200cfs ol L EFIBE(SY)
o] 40,900day-cfs Y& % & Q=h FIBMEE M
Bz 5o olotT L HAS RESND & REY
EE BEHT 5 AHETE B,

8' “E_lﬁ”’ “JH'OJEﬁ” & “ALFOIE{”.}

o] F-e B “sl M4 "iL(Tennessee River)
o pkiAES Bsted “EJ. 2 8”7 (Rutter), “Q
B. 1.8 o] 2 2”(Graves) ¥ “F.F. st} 5 " (Sny-
der) =Kol ket EHRI Aolwt BRT F
EIE ET oHE o] HEY #E MBEML
e MAERS ®HE o o BHE FEE Y
mHES BHAAA —BY BRES fERIE
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SokmEme E@ S HAm

BKEE G Bolth  HREE FRT &S
HEMSiXE HERT HE BERL A-st2=
o| Fl A BIEE]E BHT

9, “NAUH"HE

o] e XE LMY “‘G.T. ¥Z3"Mc
Carthy) K7t “v 271 3 "Bk BETESE Muskin-
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T Aol ERYT FRHHERANA FBE
HR wEEMTHRSY #HHEC =2 Bl
E BFEEL FELE ARE(prismatic shape)
S oz BEYEL BEST U o BRES N8
HrEfE 7l =5t Kege] BUKEEiMEE &
BEd YdolAL L8 ERSE. 28 “H
ALATHEAA = KRG HFERLT 44 2

o KB ¥=AFE Wedge-shape) oz # -

R BRESAS o BRER AINEST B
3 RBY KA ¥ BEEE 0L ¥
F A& Aelsh, HAlA “TLATEE BHE A
WREM TR HHE A—LA3E LAY
2t TREHY EEd s 2R 51 BRE
FHELE 2R). 1z5=2= K EBdE
EMAREEC] Kih: ARFo= WMLY AQ
7kl #e-ols BEMel £7]7] &€ <+ Yt

“w2 A7 HEAA HAR ¥ MHEA K

5le) WER HERES(flow factor)d] &5 EM
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olE WAY WEN WM Kk REdnE
Bl LMD U ol Kk EEHBRL
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=XG—i0+ 10— 0.~ 0)
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BERMGT RS P9 &

X=iAs ¥ Mol kel HoEs = mp
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11, 1, O ¥ O,=BF3 BRI w2} T it
AR 2 KHE
(MR ShelAd =2 Bk A e =t
AN, 1, O 2 TE BAK =22 K9
X9 E REHE 0, & HEE & o=z

K=HERIANECT RS S HY K

BLkiMiol FTRESHE

(DAL —EEMS K ¥ XfEE RES=H
EAd= KEE 97 Reteds HA 2 il
B FoEE 1d BEsS: BAKEE(Valley
storage) st thleets A FAR#RC) of BEE L. o
4 MES HEES X9 fEE BESL 2 &
EES BEFBOK(HEe Al B|BEIAOZA
(MDA 78 % 5F& HES 4872 X
REfE 3l BgystozA Rk = FHEEF

ol FogiEst BRFEES BRE B ksl

2 (DR BM@me) Y HES WiLrs
HEbl & 7l BMEEY 2 58 % 5F
o WEEE RmEEY=)

98 XEREMD #t FRAME & £
FRAMES HEY %o A+ WEAEA
T B ER A0 #e 2d5 aEs
d X AE HH 14 ER 479 £
B 7% TRE ERHAE M3 1 W
BRI XfEol=h ol ¥A 14 X RESH
KfEx ERY AR RER,

Kigsh X fE RESD gk HAdHS
H¥y (DR HMBEM =& HHEO)E
HEY ¢ dle=s BOKPAEE o) ol Fo A
=
ol FEE BEEke Aoz Amy
RE “P2"ke vo ERT BRE e
s Etfel MEEE —iQ BROKAGE
Y Bols BE“Y2"Ke WY W=
o] “sjaz A"KS wrh AMEIY EEMHK ¥
HEGE B4 Bed BRI ¥

I. BxkBAKRE
(Reservoir Flood Routing)

KK BEMNes:s HARY BR
FNS BokFRE= M—sts, BER HRA)H
A Bk B¢ MIEERY #Es R
s K3k RKBRIUKRE A ERRE
= B kg ATHRERY BES BNy
e Biol R B

PR BOKRBEY BNV Bk RS ¥
AH#R (inflow hydrograph)e] 5o}z & = #Ei#
o] A& ¥ H & (outflow hydrograph) & ®REY
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sz F—std vebdsh 2EY BEELTE
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L BEEA™SE

NI 4 BB ohs) el Akl A
& B R R(storage  indiation Curve) ¢
R B3R

it o O _c. O
5 TS =5t

& HESE BTz oSGUIROKES ES
). EARkEm A ERNE RERER

fge BAEHRE(=s BESREANDE
wHo = 51 2elHESE OLHERS B
BRES £& AHT E (S+;00E Fmes 3
o ol fiRel T 2B KER HRERC)
®iEs s Al Koinkare AREIET Rk
HHRE ¥ FARAERE Bt BK
£ Bahx] gt

BAomdl e FRERERER (PRI %
BOAREHESGRE LR B16 HE B4%
S A—she, f

2. Bk R & oY

B 27k KT KBRS ES X
o Afez RISy B MEE B X
A2 &R, FEAEAA FEEERERE FK
sio)d BEE R 3 HEL B8RS 2

EeRAA % 1,2 ¥ 4R EFRAANA 1
et BEEABOCl = 3 M 5W-e HAME
oleh, oj&e F4ME MEoz 3 E5ME
Bk 28 FRBETHEE 177 FIOE
ek el o] #REIRE HEAsY 1A K&

F8E mERLETHRE B ExRE

K BB B RER Bkt
(flt)) |(°ﬂ, 0(127)1-9’@ (2hour-¢fs) ﬁ'?Qﬁ(cfs)g?“‘ S“%O
: |

 6364.5 1,170,000, 7,078,500

( ® W | ®
6300 | 280,000 1,694,000 —| 1,694,000
6305 | 317,000 1,917,850 —| 1,917,850
6307 ' 334,000 2,020,700 0 2,020,700
6310 = 360,000 2,178,000 1,220 2, 178, 600
6315 = 400,000 2,474,450 3,900 2,476, 400

6320 | 461,000 2,789,050 7,100 2,792,600
6325 | 520,000 3,146,000 11,100 3,151,550
6330 | 580,000 3,509,000  16,000] 3,517,000
6335 | 648,000 3,920,400 21,400 3,931,100
6340 : 721,000 4,362,050 27,400 4, 375, 750
6345 | 800,000 4,840,000 33,600 4,856,800
6350 E 881,000 5,330,050 39, 80015, 349, 950
6355 | 979,000 5,922,9 46, 200} 5,946, 050

6360 | 1,075, 000 6,503,750 52,700/ 6,530,100
58, 500! 7,107,750

* 53 ML 1 14 o] 71 =43, S60F TR

. oz O ol FHIR X 43, 560
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Peain | Eéﬁ 3 EHEH

AEdHHKES 2L ke B 2o1= %,

BRI FrkdbkazE 6,315k = BE
e}, ojef e FEIEHES FoEY ZoH 47
4 EERNe 2Rz Estg s}

Cmox KA RTRE R

W | BERA R B | FEER | HE
@& B fs | (D) (cf | i
@O @ @ | W ®
0-2| 3,900 6315.0 2,476,400 3,900
3,900 6315.0 2,476,400 3,900
6| 13,0000 6315.3 2,485,500 4,000
. 8| 36,260, 6315.5/ 2,517,760 4,100
10| 78,520, 6316.8] 2,592,180, 4,900
12 | 125,620 63187 2,712,900 6,200
14 | 164,780 6321.0) 2,871,480 - 7,800
16 | 186,5101 6323.5| 3,050,190, 9,800
18 | 195,000 6326.0| 3,235,480 12,000
20 | 180,520/ 6328, 2 3,404,000 14,200
22 | 158,080 6330.2| 3,547,880 16,200
22 | 158,080 6330.2| 3,547,880 16,220
24 | 130,040, 6331.6| 3,661,720, 17,700
126 | 100,510 6332, 6] 3,744,530, 18, 800)
28 | 79,910/ 6333.3 3,805,640 19,500
30| 62,930 6334,0| 3,849,070, 20,200
32| 52,4200 6334.2| 3,881,290, 20,500} -
44,080 6334.4] 3,904,870 20, 800,
37,130 6334.7 3,921,200 21,100
31,780, 6334.8 3,931,880 21,200
27,170 6334.9 3,937,850 21,300
23,500 6335.0! 3,940,050 21,400,
20,630, 6335.0| 3,939,280 21,400
18,190 6335.0) 3,936,070 21, 400
16,090 6334.9| 3,930,760, 21,300
13,820 6334.8 3,923,280 21,200
52 | 11,620 6334.6| 3,923,700 21,000
54| 10,080 6334.4| 3,902,780 20,800
56 | 8,950/ 6334.3 3,890,930 20,700
58 | 76200 6334.2| 3,877,850/ 20,500
60 | 6,440 6334.1] 3,863,790 ' 20, 300
62| 5760 6334.1) 3,849,250, - 20, 200)

?_H

EEHERBBEER

&) 2kefe] kel HY FERARS £
118 o8] 4 3,900 ¢fs ol ™ HAEHBANA ¢
< WAEE FHIR F2M AR Bk
S FpokahKAr 6, 3156 Hi MHEY BAE
#8 7~ B (storage-indication value) & 8o} 4 %
£ 3,900} 2,476 °40000) =}, =h-g KH§ 2 BERA

Ati 46 O o
5 tS— &

3,900+ 2, 476, 400—3, 900=2 476,400 o] T},
o] #EREC] B3I HHELS F10E1A 3,900
¢fsel™ olzdol T F2MxRA E3IHWY HH
2ot} .
mamamme Lt is 0
13, 000+2, 476, 400— 3, 900=2, 900 .
ol® o HREY HY WHEL F10HEA
4,000¢fs 7} AL ol o] T E3HKTS B4
19 HHE " | -
olg4 BKWMHES #BFsl Fons: ¢
+ F gon oy FE5HY MEMEE F1UME
A R 2o HHEEHKRE 98 5
:}. .

L.
T

FORY MHEGEIBA HES:= Bk
KUBEREE M= ket e BBk E R (spil-
way rating curve)e} 4 K& Zoj® ol -
F8EY F1Msl F4Mo=y FEDR

3. B{7583%(Trial and Error Method)

o] ke “—ErMAY HARL WHHES
FrEER{Le e 2o e BOKREHELSE
A VT 28 FRel. olHEL B
A BoOKMAR ) Hebxol BEAL SRKkeko} 18
FE M ki E R234 BERE + =
+ BEgdd AR dte FHEelwh =E B
KA B HARS Bafeld MHEGE
BRE)S AR HAMENS RUHES KEERE
< £ RaBECel7 & Y BEE 2 K
MkfrEe HBRT &K EEH =2 WEE
B A5 st 28 22 Rk ARARa RS
B HGREMRGET S ERY A& TR
BiRE $ADE JHH 2 HHES WERY 8

WAL ERE FREST U ol FKMARE
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EERCl Wil ERY ®Bdt RHEX 68

gtk B (acre-ft/6hrs) 0 2 4 KR8} oF Hof,
E 6T FHRARE FKBBOKAR
<+ tAfRSES) Rl A elst—RE BB Ak ¥
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FEEH HMEY RAEEE R REMHE
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W BREE BHEE-MHEHAY MBS B
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B¢ ERE BEY 5

i) Bokmmiol oA o THML B
KEEE BEKE ¥ BAMHES REAS
o ek AKfre wlE RS KAEASRER
‘(elevation-capacity curve)ell 4 ¢35l o™ FHH
BL delst s REA Yepil Ml ofs= #
Bst=2d RTS Y

of RATHMBKS BEL2A BEHES £
Aok 2z KBWYS BHENAS AL
WE Hihol x| wt MLENAL 288 FESHD
Y=mz FRY BEI 2k Kt Bk
KEEE ERTel Foh
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PDibkoezy B SEAHMMAA #F=21 3

+ AEPUKEMAERS BRI A4
b} Zrol BB HEAE YL A", £

“gam, “arlalgari, “eagATE, Y
Y- ol L a—ifol "k, RAKEES ¥
& Fikol glont “aTEVsl HEL pse
=4 WEs WEHES TF A= BEIL”
B WATY % BHY Aolw EET 2H
NBEBER KB4 KBEHES 284 2

X WEEENE ] Rk BOKEE SRR

t BEYL RS FREE BET LY Y5
V. —EhAARES
e BB A 3ET EHEME =t 2@

ERANA DY Zolmz Bst REEM A o
ol7h, dlelFHR, & cfs 2 Helglel %

2 BBEAAE 19 #fo] EEY zlol=z

EE5) BYWLHREEE SEREOKLBKeE

B A HEHE BOKREHRRE AEEA A

# vaA P, AHEAAE I B
FAstg o= BtEel T EAEHE 1963FE
A FRA#EA A TEb HY EET #F
WE 2 FERD KT Aelet,

1 ZHEbRamRde '

1963 TEi#Eyr BERT AENERRE
o tkehE “ES BEANARS WR13 2
ox 2 ke fERT BEEIINERERS
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Mz 1. ZHEAERR AW

RER | B B | RER
m B S BTk
33,15 0 40.50 612.00
33.50 1. 91 41.00 709. 00
34. 00 6.82 41.50 811.00
34.50 26,70 42,00 919. 00
35. 00, 31.60]  42.50{ - 1,032.00
35,50 51.90j 43.00 . 1,152.00
36.00] . 7760 43.50,  1,282.00
36. 50 108. 00 44,000  1,422.00
37.00 144, 00 44500 - 1,570.00
37.50 186. 00 45,000 1,728.00
38. 00 237,00 = 45.50,  1,906.00
38, 501 295, 00 46,000 2,078.00
39.00 362. 00 46.50,  2,251.00
39,50 438,00 D 47,00 2,430.00

40. 00] 522, 00|} g ‘ '
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1.200° T
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0 40.50 o ®iketE
0. 50 41, 00 18. 90
1.00 41,50 55, 95
1. 50 42,00 105. 15
2.00 42,50 166. 67
2.50 43.00 238,38
3,00 43.50 316.68
3. 50| 44,00 402, 60
4,00 44, 50 495.85
4,50 45, 00 623,500 WEKAL -
5. 00 45, 50 730. 46
5.50 46. 00 841. 34
6, 00 46, 50 962, 00
6.50 47.00|  1.076.13
7.00 47. 50 1,131.57
7. 50 48, 00 1, 209. 82
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4150 81100 223430, 5595 2, 262.28
42,00 919.00] 253184 10515 2,584 42
42,50/ 1,032.00] 2.843.16]  166.67 2,926.50

4300 1,152,000 3,173.76 238,38 3.292.95
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" 45.5(| 1.906.00 5251.03  730.46 5,616.26
46.00| 2,078,000 572480 84134 6,145.56
6.5 2,251.0c| 620050 962,00 6,682.50
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