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LS 0.385
56.87(7)
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274o] (km)

oF
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#® 32 F9¥EHE 4998 d FEAT
TR F8 om?) FEAS W
kA 0.361 0.80
iz 0.102 0.70 FEFYEY
= 0.025 0.75
RS, 0.012 0.55
A 0.503 0.77

@ F=2d4% : L=1.10km
@ A AL : $=0.209(m/m)
@ FEAF © C=0.77

_ 2AG 0361 x0.840.1020.7+0.025 X 0.75+0.012 < 0.55
T4 0.503

=0.77

A Adfdon A §E FARACE FIALES <A (10227 <A
o
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i (AN N

Rziha &4 :
T, = 0.833LS %0 =0.833<1.1X0.2097 %0 = 2.34min

13 0.385
) =7.82min

California Culvert Practice (1942) &2
= 56.87 X (ﬁ

T, = 56.87 L—;)
gl M FeEEATE RS fepAzke dor fYAbe sty
& FEE S 10202 St
4) BAGEE BH
FEe el AAE AR FH(2000), ©lLdgH1993), =
kel A

sl 2 ke A et

ZIRANEATZA LA (1999)]5

AANE GEFSFEA ol
Fraste 3T
T+ A@A71zE @ 1009
t= ZFASZNHEFESARD) - 107
2l (AL EE, 2000)
o] AFEEE a=98.1820, b=78.2095,

A HAA 100371 =

=0.1927, d=0.1525, n=-0.1758°] T}
A=A (o] 9, 1993)
- a+b ln% 98.1820+78.2095><1n% .
nTt) = = =146.05mm/hr
c+d In ﬁ+ Vit 0.1927+0.1525 % In \/110W+ V10
165.06, b=293.41, ¢=3.021, n=0.495°]t}.

BFEAHAA 1008 =] AFHE a=
a+blog,, T 165.06+293.41 < log,,100
I(7t) = = =122.31mm/hr
t"+c 10%4° +3.021
« FEATAEA (S0, 1999)
ZEAA] AFiEE a=291.1, b=121.0, ¢c=3.193, d=0.461°]t}
T 100
a+b 1nW 291.14+121.0 XIn e
I(Tt) = = = 124.72mm/hr
T V1
c+d In ‘tﬁ+ VvVt 3.19340.461 X1n 180 +4/10

« FGlA T Tk A ] 100d R =
k7S vastgnh f99 AAZSAEE 7P 2 749 146.05mm/hro] T
AAZTTFFE <4 (95)>9 4oz st
0.2778 CTA = 0.2778 < 0.77x0.503 X 146.05 = 15.72m"/sec
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¥ 33. Manning®] ZZA5 ngt

—

KT 2Esse

T2 A ZEAF nE
ZIYdE 934 0.012 = 0.015
A 0.011
BHFER 0.013
FEH 0.011 = 0.015
- FIYE w1y TAAY 0.012 ~ 0.014
238 E AR ®H 0.015 = 0.017
of~ZE ol 0.012 "~ 0.015
TEY 5HESD) 0.022 "~ 0.026
FEY FEJEAE UAHE) 0.018 ~ 0.022
Zet g e e ®9) 0.011 ~ 0.015
WA S 0.013 ~ 0.017
. ®HA Y 0.012 "~ 0.015
uhetof] 2-Z4kA) 0.015 ~ 0.017
D 0.018 ~ 0.022
A4 = WEY 0.015 ~ 0.017
s=oeE we, H%“T‘fi‘ = W& 0.017 0.020
2o ﬁ_—:— ZEZEE %7 0.020 ~ 0.025
o] A% mZEE u2g 0.016 ~ 0.020
& AR E 7] 0.020 ~ 0.030
= e, ZIYE =9 0.017 = 0.020
=2 o) 3 & ey 0.020 "~ 0.023
A7) 0.023 ~ 0.033
11 UAg w52 0.021 " 0.030
T ofATE F=E 0.013 ~ 0.017
= HE F2 0.012 ~ 0.018
o AHFURo=E s ) e 0.017 ~ 0.020
ZAYE Zoly 9 B3 0.022 = 0.027
TE(FAAH 0.013
Hoke] A8k, FHx Sl 0.025 = 0.033
Hokol Ashd, = HEGENKR) A= 0.030 " 0.040
& Boke] A3, FE WS, AT 4 0.040 ~ 0.055
_j AR, A, S 0.030 " 0.050
B A8, sRbE, E5HE 0.040 = 0.070
Zotd, HE, A, A (eiT)ol A 0.018 ~ 0.035
oA, A2 s 0.025 ~ 0.040
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¥ 33. Manning® ZEAF ngr(A%)
O A¥lE FERATE)
T8 T2 ZEASF nFk
AT 94, 2 AEH 43 0.016 ~ 0.018
2~
B 2ol oHEUom, A U435 0.018 " 0.020
dgro] HA4e -
A6 2R 53} A2 719 Eo] U+ 0.022 = 0.027
L3 Rl Aol A, FE Y5 0.022 "~ 0.025
2l o] gle 0.022 ~ 0.025
o) 9} ok7te] 4= 0.025 "~ 0.030
EAFRo -
Fr el S0 SANAY 44 Eo] WA 0.030 ~ 0.035
dAHGH Y&
Zdo] 7|ty viee Az 0.025 ~ 0.030
S o] MRt vige] 2= 0.030 " 0.040
21 o] Qe 0.028 ~ 0.033
=449 A
2ES ZEd 0.035 ~ 0.050
AAGEH (I E) @ 0.035
o} AA4E o, Svketa 7Y 0.035 0.040
ZAAEH g, BEE 0.040 ~ 0.045
TEol FAAL FARE A 0.080 " 0.120
AR A BO nlgto] 7| LLsla Zu Zu|y) 0.050 " 0.080
5 A FEo] BFEYOon, FAo] e A 0.070 "~ 0.110
TR FHI HEo] AR 0.100 ~ 0.140
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¥ 33. Manning®] ZEAS n@t(AS)

8=/

AUREA RATIOHRL REILEAY

O AAT+=
TE T2 E=AS n@k
oFzte]l = Fw7)7F Ao S 0.030 " 0.035
FHol $AAL FAo] 2HRT E5 0.035 ~ 0.050
oF7te] & ZA Zw|7] A 0.035 = 0.050
P kTke] 5, BA EW7] ]
k7ol 5, A - 7] AA 0.050 ~ 0.070
F7re] &, Ao HEUFTE AlstA A 0.060 "~ 0.080
FEo] ASHA At FE7F HAHE AdE 0.100 "~ 0.200
kre] g EMZIZE AY gl 0.040 ~ 0.055
THo] $AXI FAlo] 2ERT & 0.045 ~ 0.070
T2 25 9o oE ool e - . -
N oF7tel &, A =W 7] AA 0.045 = 0.070
%%Z!S]—i ok7}o] =E H} o s} A
7 KX L = A -
SRoud sA OF7Fo]l & AW P Eu|7] AA 0.060 "~ 0.090
F7re] S5, Ao HEUFTE ASkA A 0.070 "~ 0.100
F&o] AsA At F27F HAE AdE 0.110 ~ 0.220
Z2o| AAH FERutg| A, 2eFaEd oft F Eo] e 0.040 " 0.050
A=z w44 s Faatge zokEs vle 2 5ol S 0.050 = 0.070
Au|glo] AR e Fol A 0.030 "~ 0.035
Al Zko] At sHA 717} & Eo| A 0.035 = 0.050
T2o| A% o] gl 0.030 = 0.040
7422 g 742 Eo] #dsHAl A=t U= 0.035 = 0.045
AARA G = 72 0.040 ~ 0.050
A& 0.050 " 0.060
T A= AN
SR 0.060 "~ 0.080
JHEA AH], F5o) e 0.070 = 0.110
1o -
% e 0.100 ~ 0.160
U5 IFH7E Aol Holx] ek& 0.040 ~ 0.050
A AstS EA7}
s A #ol Zoh A48 A 0.060 ~ 0.200
28 YFE7 25 U572 olglz Eo] 52 0.100 ~ 0.120
Aoy Aol =
2 7o) gle U ZHARA =9 e 0.120 ~ 0.160
FHz7t $AA T FEHoZ AHulH 1A 0.050 "~ 0.070
HEUF7E $AA- oy B4 o FHR EFo] gl 0.150 ~ 0.200
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Ashi e 2 5

o gt

@ AT Yol HFF45-S Manningd] 02 811, HAAHAE <E 34>2 A 83}

3l 0.3 " 3.0m/sec7}

=2 @,

% 34, Al 5ol H2AA

#o TR HAA
Z48E dH¥ 0.25%
Yo E25%S 3 A7 g SagH 0.20%
o] mjme]e ZetxEH 0.15%

@ EALS] fFEo] B2 AY EE
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@ Aeole BEAY FAAHE gol

=5 A
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AUREA RATIOHRL REILEAY

X 37, BH5R WE £ (K=04mm, v[ns], Q[m?/s])

S99 100 125 150 200 250 300 400 500 600 700 800

71&7
1: 10 |2.60/0.020/3.01(0.037] 3.38|0.060| 4.07 [0.128/4.69/0.230
1: 15 |2.12/0.017/2.45(0.030]2.76 |0.049 3.32 (0.104{3.82|0.188| 4.29 10.303
1: 20 |1.83]0.01412.12(0.026|2.39 |0.042 2.87|0.090/3.31|0.162 3.71|0.262| 4.45 |0.559)
1: 25 |1.64)0.013)1.89(0.023(2.13 0.038| 2.56 |0.081|2.96|0.145| 3.320.234, 3.97 [0.499| 4.57|0.897
1: 30 |1.49)0.012/1.73(0.021| 1.94 10.034| 2.34 |0.074]2.70(0.132/ 3.03 |0.214) 3.63 [0.456| 4.17]0.818 4.67|1.319
1: 40 |1.29/0.010,1.49(0.018]1.68|0.030] 2.02 |0.064{2.33|0.114|2.62 |0.185| 3.14 [0.394| 3.61 |0.708| 4.04 |1.142 4.44 (1.710| 4.82 |2.424]

: 50 [1.15/0.009]1.33|0.016| 1.50]0.027| 1.81]0.057|2.08|0.102] 2.34 |0.165| 2.80 {0.352 3.22 (0.633| 3.61 (1.020| 3.97 |1.528 4.31 |2.167
60 |1.05/0.008 1.21(0.015[1.37(0.024 1.65 |0.052{1.90(0.093|2.13|0.151| 2.56 0.321| 2.94/0.577| 3.2910.931] 3.62 |1.394] 3.93 {1.977|
70 10.97{0.008 1.120.014|1.26 0.022] 1.520.048/1.76|0.086| 1.97|0.139 2.36 |0.297| 2.72|0.534| 3.05|0.861| 3.35|1.290| 3.64 |1.83

: 80 [0.91/0.007]1.05(0.013| 1.180.021{ 1.420.045|1.64(0.081| 1.84|0.130| 2.21 |0.278| 2.54 /0.499| 2.85]0.805| 3.13|1.206/ 3.40|1.711
90 10.95(0.007[0.99(0.0121.11]0.020| 1.3410.042/1.55/0.076| 1.74 |0.123] 2.08 |0.262| 2.40 (0.470| 2.68 [0.759 2.95|1.136] 3.21 |1.612]
:100 0.810.006{0.9410.012 1.05]0.019| 1.27]0.040/1.47|0.072| 1.65 |0.116| 1.97 |0.248 2.27 (0.446| 2.54 (0.720| 2.80 {1.078 3.04 |1.529

—_— e e e e

:110  {0.770.006{ 0.89(0.011| 1.00|0.018| 1.21]0.0381.40/0.069| 1.57|0.111| 1.88|0.236| 2.16 (0.425| 2.43 0.686| 2.67 |1.027] 2.90 |1.457
1120 {0.7410.006] 0.85(0.011{ 0.96 |0.017| 1.160.036|1.34/0.066| 1.50 [0.106| 1.80{0.226| 2.07 [0.407| 2.32 [0.656| 2.55|0.983| 2.77 |1.394
1130 {0.710.006] 0.8210.010 0.92]0.016| 1.11]0.035/1.28|0.063| 1.4410.102| 1.73]0.217| 1.99 (0.391| 2.23 [0.630| 2.45 |0.944| 2.66 |1.339
:140  10.680.005/0.7910.010] 0.89 |0.016| 1.07|0.034/1.24/0.061| 1.3910.098| 1.67|0.209| 1.9210.376| 2.15 |0.607| 2.36|0.909 2.57|1.29

1150 0.66(0.005/0.76 10.009] 0.86 |0.015| 1.03 10.0331.19/0.059| 1.340.095| 1.61 {0.202| 1.85 [0.363(2.07 [0.586| 2.28 |0.878| 2.48 |1.246]

—_ e e e

:160 |0.63(0.005/0.740.009] 0.83 |0.015| 1.00]0.031{1.15/0.057] 1.30 {0.092] 1.56 {0.196| 1.79 0.352( 2.01 [0.567| 2.21 |0.850| 2.40 |1.206|
:170  10.61(0.005/0.71{0.009] 0.80|0.014{ 0.9710.0301.12/0.055| 1.26 |0.089| 1.51 {0.190 1.74 [0.341| 1.95 0.550| 2.14 0.824} 2.33 |1.170)
:180 0.60(0.005/0.69(0.009| 0.78 |0.014{ 0.94 10.030/1.09/0.053| 1.22 /0.086| 1.47 {0.184) 1.69 (0.331| 1.89 (0.535| 2.08 |0.801| 2.26 |1.136|
1190 |0.580.005/0.67(0.008| 0.76 |0.013( 0.9210.029/1.06/0.052| 1.19 0.084| 1.43 {0.179| 1.64 0.322] 1.84 (0.520| 2.020.779| 2.20|1.106|
1:200 | 0.56/0.004 0.66 (0.008| 0.74 [0.013| 0.89 |0.028/1.03{0.051| 1.16 |0.082| 1.39 (0.175| 1.600.314 1.7910.507| 1.97 [0.759| 2.14 1.077|

—_ =

1:220 | 0.54)0.004 0.62 (0.008| 0.70 0.012] 0.85 |0.027/0.98|0.048| 1.10|0.078| 1.32 0.166| 1.52]0.299 1.710.483| 1.88 [0.724] 2.04 |1.027|
1:240 |0.51)0.00410.60 (0.007/0.67 [0.012] 0.81 |0.026|0.94|0.046| 1.05 |0.075| 1.27 [0.159| 1.46|0.286| 163 |0.462| 1.80(0.692| 1.95 |0.982]
1:260 | 0.4910.004,0.57 (0.007| 0.65 |0.011] 0.78 |0.025/0.90(0.044 1.01 |0.072| 1.22 |0.153| 1.40]0.275| 1.57]0.444 1.73 |0.665| 1.88 |0.943
1:280 |0.47)0.004 0.55(0.007| 0.62 [0.011] 0.75 |0.024]0.87|0.043| 0.97 |0.069 1.17 [0.147| 1.35]0.265| 1.510.427| 1.66 |0.640| 1.81 |0.909|
1:300 | 0.46/0.0041 0.53 0.007| 0.60 [0.011] 0.72|0.023/0.84{0.041| 0.94 |0.067| 1.13 [0.142 1.30]0.256| 1.46|0.413| 1.61 [0.618| 1.75|0.878

1:350 |0.4210.003 0.49 0.006( 0.55|0.010] 0.67 [0.021{0.77|0.038| 0.87 |0.062| 1.04 [0.131| 1.20(0.236| 1.35]0.382/ 1.49(0.572| 1.61 |0.812]
1:400 |0.3910.003 0.46 0.006| 0.52 0.009| 0.62 |0.020{0.72{0.035| 0.81 |0.057) 0.98 [0.123| 1.12]0.221] 1.260.356/ 1.39(0.534) 1.51 |0.758
1:450 |0.37/0.003 0.43 (0.005/0.49 0.009| 0.59 |0.019]0.68|0.033| 0.76 |0.054] 0.92 [0.115| 1.06|0.208| 1.19]0.336 1.31 [0.503| 1.42 (0.714|
1:500 |0.35/0.003| 0.41 (0.005/0.46 |0.008| 0.56 |0.018/0.64{0.032/0.72|0.051| 0.87 {0.109| 1.00(0.197| 1.13]0.318 1.24 0.477| 1.35|0.677|

1:600 |0.32]0.003/0.37(0.005/0.42|0.007| 0.51 |0.016/0.59{0.029 0.66 (0.047| 0.79 {0.100] 0.910.179 1.030.290, 1.13 |0.435| 1.23 |0.617|
1:700 0.29/0.002/ 0.34 (0.004{0.39 0.007| 0.47 |0.015/0.54{0.027| 0.61 |0.043) 0.73 [0.092| 0.840.166 0.95|0.268 1.04 |0.402| 1.14|0.571
1:800 |0.27]0.002/ 0.32(0.004{ 0.36 |0.006| 0.44 |0.014]0.50{0.025| 0.57 |0.040 0.68 [0.086| 0.79]0.155| 0.89]0.250, 0.98 |0.375| 1.06 |0.533
1:900 |0.26/0.002/ 0.30 (0.004{ 0.34 |0.006] 0.41 |0.013/0.47|0.023| 0.53 |0.038) 0.64 [0.081| 0.74|0.146 0.830.236/ 0.92 [0.353| 1.00 (0.502]
1:1000 |0.24]0.002 0.28 |0.004| 0.3210.006| 0.39(0.012/0.45/0.022| 0.510.036) 0.61 [0.077] 0.70(0.138 0.79]0.223] 0.87 |0.335| 0.95 |0.476)

1:1200 |0.2210.002 0.26 (0.003| 0.29 [0.005| 0.350.011/0.41]0.020] 0.46 |0.033| 0.55 |0.070| 0.64 |0.126 0.72]0.203| 0.79 |0.305| 0.86 |0.433
1:1400 |0.200.002] 0.24{0.003| 0.27 |0.005| 0.33{0.010{0.38(0.019| 0.42|0.030 0.51 |0.064{ 0.59]0.116| 0.66 |0.188 0.73]0.282 0.80|0.400|

1:1600 0.220.003| 0.25 0.004{ 0.30]0.010,0.35/0.017| 0.40{0.028 0.48 |0.060{ 0.55|0.108| 0.62|0.175| 0.680.263 0.7410.374
1:1800 0.210.003] 0.23 (0.004{ 0.28]0.009/0.33]0.016| 0.37{0.026| 0.45 |0.057| 0.520.102] 0.58 |0.165| 0.640.248 0.70|0.352
1:2000 0.220.004{ 0.27]0.009/0.31|0.015| 0.35 0.025| 0.43 |0.054| 0.49 /0.097| 0.55|0.156| 0.61 |0.234 0.66|0.333
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