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Abstract

1 ~ Main Objectives of the Project

The geological structure of Lugu Township, Nantou County
Watershed majority belongs to sandstone and shale. It is quite high to
develop the density so may to be flowed invasion and attack of the
calamity by the debris flow if meet with the torrential rain.

The main objectives of this project is basis of examine the origin
cause of formation of calamity , make the scheme of improving plan, and
propose the project planning of the gold quality engeering.

2 ~ watershed situation

(1) Transportation
The administration area of the Lugu Township, Nantou County.
The main transportation is Nantou Highway NO.151 & Lugu
Township NO.131.

(2) Terrain
Most of the area in watershed has the slope gradient of 40%~55%
(slope gradient level-grade 5). In addition, the distribution of the
strike of slope is mainly oriented to the directions.

(3) Geology
The stratum is mainly composed of hard shale and sandstone
alternate. The outcrop frequently appears fragmental with broken

rock block.
3 ~ Field Condition of Watershed

(1) torrent and potential debris flow torrent situation
Such questions as the subject matter is depositted for the sediment
and the water section is insufficient.The river channel nearby

Nantou County DF135 Potential Debris Flow Creek was
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overflowed by flood and deposited by sediment due to typhoon
Morakot.

(2) Landslide situation
The landslide mainly distributed over the Sitou subwatershed(29

places) -

(3) Soil and water conservation on road
The administration area’s road can often find the concave bank
through after the flood erodes , because slope foot weaken, slope

carry load avalanche take to the flood away.

4 ~ Improvement Design

This plan expect to prevent integral disaster by treatments in
watershed.
(1) Torrent and potential debris flow torrent strategy
There are sedment and stone removing , ground sill, check
dam and revetment, etc., in order to safeguard the stream slope
stably mainly and the riverbed is steady for the function by 34
places.
(2) Landslide strategy
There are 17 places to treat by retaining walls ,slope
vegetation, the stone network, water diversion.
(3) Soil and water conservation on road strategy
There are 6 places to treat by L-type side ditch, armor unit
and revetment, etc to protect the traffic safety.
(4) Potential debris flow torrent strategy
There are sedment and stone removing , ground sill, check
dam and revetment, etc., in order to safeguard the stream slope
stably mainly and the riverbed is steady for the function by 11

places.
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(5) Historic Engineering Constructions strategy
There are revetment restoration, etc., in order to safeguard
the stream slope stably mainly and the riverbed is steady for the

function by 4 places.

5 ~ Construction Planning, Cost Estimate

(1) Yearly working plan
About the arrangement of the yearly renovate investigate and
working project in the total planned watershed will use five years
watershed renovate deadline to be the law. Differ to four periods
(four years) to plan.
(2) yearly (period) money evaluation

According to before planed projects ~ number can predict to

the total value, is convenient to consult when carry out this plan
in the future .
Making budget of renovate and yearly working plan. The

sequence of carrying out this plan is according to follow item :
A ~ directly influence live and money is the first .
B ~ influence houses ~ roads ~ bridges...public building are the

second

C ~ influence farmland and crops are the third.

This plan’s sequence of carrying out is four periods(4
year). Total budget is 482,260,000 dollars. Show in tablel.
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Tablel the Budget of Renovate Engineering
unit : 10° N.T. dollar

eriod(year)

ltem 1 2 3 4 budget
river renovate

engineering 95,200 28,990 36,020 16,000 176,210
landslide renovate

engineering - 232,270 5,660 21,560 259,490

soil and water
conservation of road 15,000 - 8,860 2,930 26,790
renovate engineering

Potential debris flow

torrent renovate - 3,350 7,290 6,500 17,140
engineering
Historic Engineering
Constructions - - 2,630 - 2,630
renovate engineering

total 82,094 264,610 60,460 46,990 482,260

7 ~ Prospective Benefit

(1) benefit analyse : evaluate benefit of year

The way to predict benefit is associated to Soil and Water

Conservation Bureau " investigate and planning work handbook
of total watershed | of 97 year,this plan has five stages ,the benefit

of yearly renovate engineering is direct benefit plus indirect
benefit .Total yearly benefit 1$619,242,300 dollars.

(2) analyse cost : evaluate of yearly cost

Yearly cost contain fixed cost and working maintenance
cost - total yearly cost is 482,260,000 dollars -

(3) economical assessing : benefit and cost ratio method
The yearly cost of this plan is 482,260,000 dollars - yearly
benefit contains direct and indirect benefit is 619,242,300

dollars » benefit and cost ratio is 1.28 -
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(4) the cost & benefits ratio
About renovate ratio computation of the Watershed of
Chan-chu-shi is according to Water and Soil Conservation Bureau

" Investigate and Planning Work Handbook of Total Watershed |
of 97 year, R.O.C. The core has river renovate ~ soil control and

hillside conservation. Compute the maximum flow renovate ratio
and soil production renovate ratio in this planned area to find the
composite of renovate ratio. Soil production renovate ratio is

32.97% > the maximum flow renovate ratio is 31% > environment

conservative renovate ratio is 32.83%,Combine those three

renovate ratio get the composite of renovate ratio is 32.26% -
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8 5t T & AR o L EF % S A R
3.5
25 |
w2 F L
; -
B o151
Lk
05 F
() Les
0 25 50 75 100

37 FoR A

B 3-153 A48 4 ¥ & 58 5 KA ] 1 [ - 4% 1] 25 15
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F 3-80 RAMME ZEIEAE-TEHES 15

R MEHSEE | MRS R IV AR MAEHEE | AEERE | TVI
49 i AR A R 0.88 1.58 2.46 ) 0.88 1.91 2.79
47 0.88 0.88 1.75 | 2L 0.44 0.59 1.03

EE 0.44 0.74 1.18 R 0.88 0.71 1.59
NTp: 1.75 0.76 251 | ZEERE 2.19 1.22 3.41
AR RE T 0.44 0.32 0.76 Y A% AR 13.60 27.26 40.86
R ¥ 0.44 0.17 0.60 & # 0.88 1.67 2.54

# 3-87 EAMME L EEAR-IEH L 1S

AR A MEHSEE | MRS R TV A MEHEE | AEENE | VI
kKR R 0.44 0.45 0.89 e 2% 0.44 0.07 0.51
EE 3.51 4.68 8.19 | #MEHMYE 0.44 0.26 0.70

B B 0.44 0.07 0.51 | FERWLAHE 0.88 0.09 0.97
AN 0.88 0.19 1.07 e 2.19 1.95 4.14

7 A ik 0.88 0.43 1.30 b ¥ 0.44 0.12 0.56
E & # 3.07 0.91 3.98 M3 0.88 0.38 1.25
KAEREE | 2456 24.77 49.33 KA 1.32 0.36 1.67
HE o 3 0.44 0.07 051 | #AIRE 0.88 0.31 1.19
iR 0.88 0.33 1.21 AT 1.32 0.45 1.77
NIE T E 7.02 3.17 10.19 BBt 5.26 3.64 8.91
B & 4 1.75 0.67 242 A& 7.46 12.28 19.74
¥ 2k 0.44 0.07 0.51 w3 1.75 1.30 3.06
Wa 3.51 1.86 537 | BHEMEE 2.63 2.07 4.70
KT H 0.44 0.17 0.60 A #k 0.44 0.26 0.69
& 0.44 0.07 0.51 HEER 1.32 0.77 2.09
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¥ BRFRR2REBERE RRA T
41 -k A ¥t
-~ R B2 E T

),L% fr—'/n __?;j_. “&-’Kl‘f 5—7 wh vé:,E]J ;e/ rg}\,f %‘7
o (2zk~ F (kAR A2 P %“irﬁ‘ QEw b s e k=~
tr2* > B g5 3FAc@l 41> HEa & L Fd4e i 4-10

Bl 4-1 & £xLi>% & # B
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2 4-1 Bk HasiTo b4 TR A

HEL LA DI Bt - g =5 gl\géig + T3 (M) w=8E> | st Edk
00H710| # #(2) |4 ki% ij;? (226238,2636009) 215 1940~2008 69
01H110| # 2 (2) | M -kKi% ij;i (214240,2615918) 231 1941~2008 68
00H540| #¢# 7}% g oRE ij;i (236093,2630868) 322 1956~2008 53
01H780| i % % (2)| % k% ijﬁi (234059,2620973) 485 1980~2008 29

MR E LA

g EAGORAIE Tk R TR R S W R R
WE Qb ~FAHHEE P FH Q¥ e r T FEL A Eosrod &

P EET It RETEYA&FE N 2166.3mm > H P & ¥ & L 2008
#2_3,1209mm > & 4&# 5 2003 & 2. 1,304.8mm(# 4-2) -
o 4-2 BokRmETIHOAEZSABNAEL 2 & Toa R4
H = : mm(1980~2008)
* 5 * %2 1 21(2) A A PEHQR) | EELE THRE
£ i (mm) (mm) (mm) (mm) (mm)
1980 1577.6 2075.2 1291.0 818.0 1338.9
1981 27311 2729.5 2132.7 1356.0 2107.3
1982 1925.9 2386.0 1847.4 921.0 1573.5
1983 2339.3 2590.9 25124 2238.0 2350.2
1984 2107.9 2240.2 1947.8 1649.0 1928.4
1985 3066.5 3283.6 2658.6 2165.3 2703.4
1986 2166.8 2554.0 2237.4 1754.2 2065.7
1987 2428.9 2821.8 2258.7 1599.0 2138.8
1988 2604.7 2606.4 2278.7 1656.2 2176.5
1989 2468.5 3051.9 2439.7 2024.0 2392.9
1990 2518.0 3071.0 2164.0 2051.0 2420.4
1991 1931.0 2328.0 1089.0 1129.0 1642.8
1992 2359.0 3107.0 2180.5 1972.0 2341.2
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T BB BT N TE R KR ARG

* 4 %02 1 57 (2) A A REHEQ) | EER TR
£ » (mm) (mm) (mm) (mm) (mm)
1993 1682.0 2046.0 1577.0 1159.0 1523.8
1994 2989.0 2702.0 2025.0 1661.0 2319.8
1995 1616.0 2119.0 1681.0 1506.0 1674.2
1996 2224.0 2113.0 1817.0 1883.0 2041.6
1997 2360.0 1653.0 2022.0 1743.0 1929.9
1998 2781.0 3707.0 2909.0 2471.0 2840.3
1999 2449.0 2851.0 1795.0 1582.0 2136.0
2000 1981.0 2205.0 1720.0 1618.0 1861.9
2001 2445.0 3688.0 2334.0 1965.0 2491.3
2002 1672.0 2583.0 1630.0 1296.0 1695.8
2003 1497.0 1852.0 1419.0 901.0 1304.8
2004 2493.0 2626.0 2260.0 1952.0 2275.8
2005 2851.0 3472.0 2720.0 2703.0 2913.8
2006 2440.0 3469.0 2764.0 2481.0 2680.9
2007 3070.0 3762.0 2440.0 2232.0 2831.6
2008 3093.0 4063.0 2951.0 2702.0 3120.9
= 2340.3 2750.2 2107.0 1765.1 2166.3

?%%% SRR FIE R TRk FAMR L R
AR 2 R RQ)(EE 0.2326) ~ fi () x-(FR £ 0.211) ~ w54 A=
(JE £ 0.017)% P ¥ 4 (Q( £ 0.466) (FALA 47 # 2 1 % {69 & ~97 &

£ 29 &)
2= REF LA

R E R FEQH AR E P THQEr AT
1980 #~2008 # 2 p ﬂl-;%_f,{g—?fi P RMP AR HFER A - P -

PR (% 4-3)0 & 1z Stk i 4 # (Log-Normal 1) ~ =
Bt ¥ AL~ # (Log-Normal HI) ~ 4 f 5= ) 4~ # (Pearsonlll) - $f#<

|
\\\?{r

A f $h= 3] A # (Log-Pearsonlll) 2 & =4 i — 4] A # (Extreme 1)% 7
s F e TG EAMMF LT 0 1% 5 2 B3 2 (Hazen Mathod)
v £ (SE)FA iﬁﬂ‘—@f'?ﬁﬁ N B ELSEAF 5 B SR B LB A
2t E - AT RE L - P ERAEIAFREELLE 2 £
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5#~10# ~25 &% ~50#%2 10022 2 2P E2Z 2 & > & B 2
79mm ~ 191mm ~ 297mm ~ 367mm ~ 455mm ~ 521mm ~ 586mm > #p

B %2¥ 4 44 4 450

24-3 Bk wRFEB - P E - p kA E- F4(1980~2008)

= 2 B+ & % £ (mm) s = &% & & F(mm)
- P =P - B =P

1980 313.7 381.2| 1995 107.4 170.9
1981 139.4 166.5] 1996 353.2 138.3
1982 125.1 169.9] 1997 108.9 156.2
1983 148.9 174.3] 1998 200.0 240.6
1984 94.3 128.0] 1999 122.2 174.1
1985 166.5 233.9| 2000 97.2 121.1
1986 171.1 278.3] 2001 400.6 461.5
1987 121.6 151.8/ 2002 134.8 153.5
1988 254.3 369.4| 2003 93.8 127.1
1989 395.0 487.2| 2004 273.0 459.2
1990 345.9 387.7| 2005 262.1 355.5
1991 111.0 152.3] 2006 315.0 452.4
1992 184.5 234.6| 2007 305.9 388.7
1993 86.9 119.3| 2008 363.9 517.0
1994 209.4 275.3

FA KR EATURAIE Tk K FHEE R S R EA
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24-4 Bok®H- P Eafpiadra%d Hixim

L ERYIE
(#) 11 | 2 5 | 10 | 25 | 50 | 100 | SE

g4
- pEigF | 103 | 185 | 276 | 339 | 423 | 488 | 555 | 29
= pEHEF | 86 | 198 | 200 | 343 | 406 | 449 | 490 | 27

Azl 85 | 198 | 290 | 344 | 406 | 449 | 489 | 27
s#d =l 99 | 181 | 279 | 352 | 454 | 536 | 623 | 30

WweE- 7 79 | 191 | 207 | 367 | 455 | 521 | 586 | 26
SEABEEAL T

FALE B 29 A~ 2400.6 0 ] E86.9 > T¥2E207.1 ) R % £103.4 5 K 8055 p R
Bt 30520 p AHEEEERL 05 p Rk L 5 $0.13 -

245 BkFo P EAFFAITALL Hi

2 F ILEIE
(#) 11 | 2 | 5 | 10 | 25 | 50 | 100 | SE

B
- Sucytick 5| 131 | 235 | 350 | 430 | 537 | 619 | 703 | 39
= SucHfucH | 110 | 250 | 367 | 436 | 516 | 572 | 626 | 38

Apza 110 | 250 | 367 | 437 | 517 | 572 | 625 | 37
wacA 3z 128 | 220 | 351 | 445 | 576 | 685 | 802 | 41

W4 a- 4l 101 | 243 | 377 | 465 | 577 | 660 | 743 | 36
OSExmEmLfE

T E S 290 B+ ©8517.0> &) ©119.3 5 T32E263.0 0 &M% i £130.9 > ik i 2 80.61 0 p X
¥ 3oE55 0 p ARKEAR R E 049 0 p AR ¥HdECH i % #0.24 -

o~ EERE A

BN RN FlRF R E s T B E 0 L ERY
BE S R AT MRS 2L B Y Sl EERPEER kA R A
o Fpr A FRE kR EN  EBHL B ARETHELCT
w2 gk Tiadp L apdlghe e 2 FF 2 L ERBEED kA B
(324 4-6 2 Bl 4-2) » 4 * it 2N 2 B = &5 H AR A

LPERWMEEERE T2 RS LT 0 MEP &3 AFK

TR

Ji

\\\ﬁr

=4 +r 2
']’f‘\;kg‘rv

BT R T
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FRENT LY ERE LR gfﬁféﬁ%%‘] N

% 4-6 Bk w448k q*—@z\
FETITS EPTEry P P . o ;
ylee| ey SRR XA (Y | o ij o (hf g Lz(km’f % £ H(m) (hf " “th
1 EE Rk ®R AT EER 222750| 2627057 0.15 0.5 0.083 11.70 1,340-280=1,060, 0.695 3,590
2 M EFGE ?f% EER 225303 2625145 0.15 0.5 0.083 7.93 1,340-490=850| 0.430 2,780
3 ﬂff";f*?f% EER 226636 2623356 0.15 0.5 0.083 5.25 1,340-640=700| 0.093 2,347
4 B ’:“/fﬁ EER 227082 2621235 0.15 0.5 0.083 2.81 1,340-810=530| 0.115 1,726
5 A EERRD LAY 222648 2627091 0.12 0.5 0.067 10.90 1,020-270=750| 0.762 1,955
6 212 f:"fﬁ LAY 221705| 2626685 0.12 0.5 0.067 9.50 1,020-290=730| 0.623 858
7 K “fﬂf% K 222149 2625870 0.12 0.5 0.067 8.34 1,020-320=700, 0.520 623
8 Sl 7}% AR K 224678| 2623859 0.10 05 0.056 1.77 950-590=360| 0.060 77
9 LB Rk RS i gEi S+ | 222195| 2624556 0.10 05 0.056 6.20 1,020-360=660, 0.336 1,713
EEIHT R b }\ > ]
10 r) B 222511 2625017 0.15 0.5 0.083 6.20 1,090-350=740| 0.317 1,518
11 ’F, fjgﬁ KRBT v | 26771 2631620 0.0 05 | 0056 | 11.70 850-240=610] 0.963 | 3,560
12 /%‘ K ‘Jf—#% ‘}%‘ KA 227406| 2629945 0.15 0.5 0.083 9.04 850-290=560| 0.675 3,220
13 |# ]%H% ‘)%"]( - 227526| 2629282 0.15 0.5 0.083 8.21 850-300=530{ 0.587 2,915
14 |FPREKEDNC R L 226462 2631793 0.10 0.4 0.069 6.10 450-240=210| 0.701 1,552
15  |F7¥5 f;&/fﬁ AN 225783 2631072 0.10 04 0.069 4.92 450-250=200 0.462 1,235
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Tm R BR B ARE P L R KR ISR

w8
-

i

Pl

l 1g(—/‘nL

FRIE sz P Mt e B R RN S

S @ ff ] >01,000ha T 2ol Bk R R R > H o250

szg_i;XCXIXA (4.1)

»Qp h M RB(Cms) s C Rt Rl | A upEE

RPER L PE 2 T 3% A g & (mm/hr) s A G R e A (kmP) o i

PP SRR B AT

% #cC

ke 27 Y & % [ 2. 5 ! / 1
13——/;1 l’«t{ p- Ia-ynt ‘E‘ 5 K{é 3 ‘E—‘ ELL 1;'_’: ) Kﬁ-‘f" Z]} ~ P %ﬁ‘ N i

7

S AEEELE REFEEES ST A AL S
S

R A WX FlEcn B - RV LG

(il Z AR EHFEPN2Z %A g ant @ o

(2)%":&13:_/:1”;5{ %;F&F\v‘ @1L‘T’E"

\‘E‘_

=
B
pat]

Bl @ o

(&ﬁﬁﬁﬁﬁﬁﬁiﬂﬁéﬁwﬁxém\%ﬂ&ﬁﬁ ,

~&$i%%lﬁﬁ%#&?"*%*ﬁﬁﬁ&?

“
1;:-(”'— :!E__L_

Ja

s M E BB S A% 2 L AT T £ 2

47 8 vkt B 5 BT E S R LR 6 e

0.75 -

F4-T &l B
Bk Rk g Lk L R (B R R R AetRE [T PLR E o
% % 8 C(%) | 75~90 | 70~80 50~75 45~60 | 75~95

2.8 TR PE R L
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Tm R BR B ARE P L R KR ISR

E?/)‘IL‘LEEE‘& tC F]‘J-—/HLE] & ‘Lf\zﬁxj—ﬂ‘!’—. 2 Eidjv‘i!‘!:,:l'
Kr SRR - A R R AT R 2 e 1R
A ;\ Y F

{C =ty+t” (4.2)
t,=l/v

X oot BUERGN R R ORGSR A6
BokRER TP g R UE R T RER (R ORISR
Fd I Tz EE)h) L A £ ARKM) VSR
pn i (- AR 0.3~0.6m/sec)e iz ok 3 4F LR 4 (2003)
$ AR T TR BE AL BN 2 PR
g & P ETa ~ MR ~ fepkifdc s BN E 2 <o) 0 R E

-

BFONFE AR PETERET TR (Rziha) 5% 2 B Y o
t'=L/W ; W=72(H/L)%® (4.3)
¢ o tUE EonpER(hr) s W S 0T i B (km/hr) 5 H 5 R
BhFRIGEL B FAM) KM L EEkREL D
b B2 ok gedr(m)(km) o
3.7% & 5 & |
fel st AN R AR | et T k) REFR
e NEEE AR R R T T e T
Batstra g Fp A FRETOE R EHY K1 F 2
ARk B HE AT 5 2,166.3mm it 7 g F S

SR A - I AR I S
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T ARBAR BRE N DL PR OK RIS AL

W GiHIgT) A
12 (t+B)°
Y SN "
25.29 + 0.094P
_ P 2
B (—189.96+0.31P)

B=55 ) (4.4)
C= ()
—-381.71+1.45P
)
42.89 +1.33P
P

—-65.33+1.836P

= ( )’

AP T AERPEE(E) St SRR ERFF(Min) 0 | 5

EIRWIET & > At prt A482 a5 B (mmhr); |25 €I e

Ieo"

25 % > "R EPF 60 42 E R g AR (mmhr) ; ANB-C-G-H i i%
Boo W E S %R A0L 48
()2 & = &332

Tz AAE R REARGE AR LA R ARE2 I8 0 d T
Z A E R R F A B A ] P A H ] s g T
e A ] &%ﬁﬁwﬁﬁiéﬁﬁ&ﬁﬁébﬁ’uﬁ#%

e )ﬁﬁ{:‘*)—@?—Q o IR
Hr@Rzga 2o an g FRE = &7 202 £ 2]
+

pind E T 4 g\ -;H?- pES ;J'-}-'r 2 'f%“}‘i'» » M

~

Bov R ISsk o T E WK 2 R4F A (U.S.Soil Conservation Service)
R DT AES%S N A BlAcR 4-3 frr
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248 BkRAFZSan R T E R - T

s BonpEmm AF=EAREALTS - A I(mmihr)

T TC(hr) 11 I Is 10 I25 Is0 100
01 0.78 58.94 67.30| 80.10 89.79 102.60| 112.29| 121.98
02 0.51 65.45 74.73| 88.95 99.71 113.93| 124.69| 135.45
03 0.18 70.99 81.06/ 96.48| 108.15 123.58| 135.25| 146.92
04 0.20 76.30 87.11) 103.69| 116.24 132.82| 145.36| 157.90
05 0.83 57.89 66.10| 78.68| 88.20 100.78| 110.29| 119.81
06 0.69 60.92 69.55| 82.79] 92.80 106.04| 116.05| 126.07
07 0.59 63.46 72.46| 86.25| 96.68 110.47] 120.91| 131.34
08 0.12 80.04 91.39| 108.78| 121.94 139.33| 152.49| 165.64
09 0.38 69.14 78.94| 93.96| 105.33 120.35| 131.72| 143.08
10 0.40 68.81 78.57| 93.52| 104.83 119.79| 131.10| 142.41
11 1.02 54.32 62.02| 73.83] 82.75 94.56| 103.49| 112.42
12 0.76 59.37 67.79] 80.69] 90.45 103.35| 113.11| 122.87
13 0.67 61.39 70.09| 83.43] 93.52 106.86] 116.95| 127.04
14 0.77 60.64 69.24| 82.42| 92.39 105.57| 115.54| 125.51
15 0.53 65.03 74.25| 88.38] 99.07 113.20| 123.89| 134.58

i
D2\ | 0.6Tc___ |
I —
l — NECNE SEl
: = EPE RS
I
|
]
Qp !
I
]
|
|
v !
D
X 1p . Ir .
» Tb -
Fl4-3 B3z 425587 3 R
0.208* A*R,
Qp _T
T, =%+O.6*TC
T =167*T, (4.5)
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T R B % N TR F 58 KT BRI RE)

T,=T,+T,
Te = (0.87*L%/H)"*

Ao Q=R (Cms); A= & (KM 5 Re=42i% ' A
(mm) 5 Te=8 i pF F(hr); Tp=R 4ok -k 3 8 4% 5 4 g (hr) ; D=H
"% % 2 pF(hr) ~ SCS5 5% = 7% (D=0.133T,) s T=2 % i &8 4 3
Rk ehz R (hr); L= & 7ok BR(km) s H=/P /v B B3 45
FlEEFAELIM) e ZfREBIZEVECHFRAEIGETE - A
FoRE GARIGRE TR R R R E A R R - PE
Horner = ;% 4 47 ,(2003)¥ & & (2)® & =tHorners | 2> 58 & 1

=)

A irardzad o A v a3z 2F B 4-9%7 > & 3 H
R RED®RYET A R BEHRE o Horner 2 38 404,997 o

T, > 6hr — AD =1.0hr
3hr <T, <6hr - AD = 0.8hr

(4.6)
lhr <T. <3hr — AD = 0.4hr
T. =1hr — AD =0.15hr
% 4-9 Bk® A TR A 5T Gk
Horner & & = ;% %3 % #c(8 & (2). Extreme I)
A o & a b c
2 1429.568 19.328 0.6906
5 1238.261 17.841 0.6020
10 1207.968 16.132 0.5662
25 1251.293 16.658 0.5387
50 1274.881 15.282 0.5212
100 1340.391 15.923 0.5110
== (4.7)
" (t+b)° '
FP IR A RAR AR acb e AR A 2 Gk
it AR EEREZ LR ERG S R £ 4-10
3 %4-11 -

4-12



T B BT N BE L FR KR ARSI AR

B Y NSTR R STS €A SR SRR OS L EE B P
SR VRIS /2R TR S A ST R A VA S SR
R E T T AR

Qp=Qp(l+a) (4.7)

Pl ’Qp?“y’},ﬁf“ﬁﬁilfﬁf’?ii—ﬁ%?ﬁi C A=K RRGRE S
—dE R 2 5%~10% 5 R B o RdR L IR 4 R R A S
P AE 2R TR X 10%3 B 2 o F R R ROk 2R

FEIP T T NY

¥
Tt
H
o
<
3
\./
‘?u
N
i)
K3
gt
—~
|
\z
*7.‘
w
N
o
<
3
v
‘?n
N
3

al>e
Ja

R E R ERPEES0 £ 2 100 £ 2. ZRIRGIZEE LT AT

X% AR 4122 2 4135 Sk pAed o EapFEY p T

1
3&
L

2OTAH) & fifi s SBn g x 2352 o X FFE G 42 1,000

)

SCEREEILI AR o F G ff £ 30 1,000 2R TAH

N

#El e ;}'\‘ m'/nl—g‘ °

4-13



TR AR BTN T E R R R ORI TR

24-10 B kR AEHI8t 2 P EIRDPIEZ 2 N EA T2 % 2

H i~ cms
L kd A | Bonp | Ade £ R FE

e gL(kmzj gF:é“(hr) 3

1.1 2 5 10 25 50 100

078 |&-& | 47021 | 5369 | 639.02 | 71632 | 81852 | 859.82 | 973.13

Ob 1 3590 11 IAH | 437.25 | 48556 | 64058 | 74493 | 87378 | 97235 | 1068.08

051 |&-& | 404.34 | 46167 | 54951 | 61599 | 70383 | 77031 | 836.78

02 | 27180 027 IAH | 41363 | 46971 | 6007 | 69209 | 80116 | 88872 | 97014

0.8 |&-#& |37025| 42277 | 5032 | 56406 | 64454 | 7054 | 766.27

03 | 41 7o |AH | 30418 | 46477 | 58581 | 6721 | 77295 | 85629 | 93178

0.20 |&-# |292.65| 33412 | 397.71 | 44584 | 50944 | 557.54 | 605.63

04 | 1128 0 e |AH | 30023 | 357.875 | 444378 | 507.824 | 579.871 | 641751 | 695.8

0.83 |&-# | 25150 | 287.17 | 341.82 | 38318 | 437.83 | 479.15 | 52051

05 | 1955 7 |AH 20843 | 2512 | 33037 | 38429 | 44994 | 50107 | 549.82

069 |&-& | 11615 | 13261 | 157.85 | 176.94 | 20218 | 22127 | 240.37

06 1 838 7ol |AH | o724 | 117.41 | 15464 | 1797 | 21066 | 23434 | 257.35

059 |&-& | 87.86 | 10032 | 11941 | 13385 | 15294 | 167.39 | 181.83

07 | 823 "o es |AH | 7104 | 9863 | 1269 | 14646 | 16998 | 18867 | 206.22

012 |&-& | 1387 | 1584 | 1886 | 2114 | 2415 | 2643 | 2871

0 | O 17017 [AH | 1413 | 1780 | 2194 | 2502 | 2846 | 3150 | 3407

038 |&-# |263.19| 3005 | 357.67 | 400.96 | 45813 | 50141 | 544.66

09 | 13 s [AH | 27101 | 31081 | 3047 | 45377 | 52367 | 58047 | 632.72

040 |&-# |23212| 26504 | 31547 | 353.63 | 40409 | 44224 | 480.4

1001 I8 06l [AH | 24317 | 28298 | 358.65 | 41211 | 47515 | 526.62 | 573.76

102 |&-& | 42973 | 490.65 | 584.08 | 654.64 | 748.07 | 818.72 | 889.37

L 3900 7 o AH | 36396 | 42491 | 56637 | 660.94 | 77837 | 867.43 | 95451

076 |&-& | 424.83 | 48508 | 577.38 | 647.22 | 73953 | 809.36 | 879.2

12| 3220 7 05 |AH | 36814 | 43844 | 577.7 | 67145 | 787.23 | 87582 | 961.86

0.67 |&-& | 397.67 | 454.03 | 54044 | 6058 | 692.22 | 75758 | 822.94

B3] B 7096 [AH | 37431 | 44615 | 576 | 65558 | 7736 | 859.05 | 939.56

0.77 |&-& | 209.14 | 2388 | 28426 | 31864 | 3641 | 398.48 | 432.87

M| 1552 7008 |AH | 19384 | 23432 | 30299 | 35026 | 407.39 | 45245 | 49502

053 |&-# | 178.47 | 203.78 | 24255 | 271.89 | 31067 | 34001 | 369.35

I ] 1235 7008 [AH | 17259 | 20619 | 26397 | 3042 | 35231 | 390.84 | 426.75

ilatr e TE-a  dqxsBrotREaFEanmE > TA-H) £

Tz & A H AR S Horer 5 A 5 B 25
8 047
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TR AREAA BRE N TR F R R B AR

~5 EL
m- B

A4 5 4

¥ i+ : cms/km?

‘ km A | BapE | AT € Y E
#zﬂ%;%mm§f i%m) ol
11 2 5 10 25 50 100
078 |&-#& 13.10] 14.96| 17.80| 19.95| 22.80| 23.95 27.11
o1 3590 1.11 |A-H 12.18| 13.53| 17.84| 20.75| 24.34] 27.08] 29.75
051 |&-& 1454 16.61| 19.77) 22.16| 25.32| 27.71] 30.10
0 2180 0.77 |A-H 14.88] 16.90| 21.61] 2490 2882 31.97| 34.90
0.18 |&-#& 15.78| 18.01] 21.44| 24.03] 27.46] 30.06] 32.65
03 2341 052 |A-H 16.80] 19.80] 24.96] 28.64| 32.93| 36.48] 39.70
020 |&-#& 16.96| 19.36] 23.04] 25.83] 29.52| 32.30] 35.09
04 1726 0.28 |A-H 1792 20.73| 25.75| 29.42| 33.60] 37.18] 40.31
05 19.55 083 |&-#& 12.86] 14.69| 17.48) 19.60f 22.40] 24.51| 26.62
1.17 |A-H 10.66] 12.85| 16.90, 19.66| 23.01] 25.63| 28.12
069 |&-#& 13.54| 15.46| 18.40 20.62| 23.56| 25.79| 28.02
06 8.58 1.01 |A-H 11.33] 13.68| 18.02] 20.94| 24,554 27.31| 29.99
059 |&-#& 1410 16.10{ 19.17| 21.48] 24.55| 26.87| 29.19
o1 023 0.88 |A-H 11.55| 15.83| 20.37 2351 27.28/ 30.28] 33.10
012 |&-#& 17.78| 20.31] 24.18/ 27.10] 30.96] 33.88] 36.81
08 078 0.17 |A-H 18.12| 22.82| 28.12| 32.08 36.49| 40.38] 43.68
038 |&-#& 15.36| 17.54] 20.88] 23.41| 26.74] 29.27| 31.80
09 1713 0.64 |A-H 15.87| 18.14| 23.04] 26.49] 30.57| 33.89] 36.94
040 |&-#& 15.29| 17.46] 20.78] 23.30 26.62| 29.13] 31.65
10 1518 0.61 |A-H 16.02| 18.64| 23.63] 27.15| 31.30] 34.69| 37.80
1 35.60 1.02 |&-& 12.07| 13.78| 16.41) 18.39] 21.01] 23.00] 24.98
1.37 |A-H 10.22] 11.94| 15.91| 1857 21.86| 24.37| 26.81
076 |&-#& 13.19] 15.06| 17.93] 20.10f 22.97| 25.14| 27.30
12 32.20 1.05 |A-H 11.43| 13.62| 17.94| 20.85 24.45) 27.20f 29.87
067 |&-#& 13.64| 1558 18.54| 20.78] 23.75] 25.99| 28.23
13 2915 096 |A-H 12.84| 15.31| 19.76| 22.49| 26.54| 29.47| 32.23
077 |&-#& 13.48] 15.39| 18.32| 20.53| 23.46| 25.68| 27.89
14 1552 0.98 |A-H 12.49| 15.10{ 19.52| 2257 26.25] 29.15] 31.90
053 |&-#& 14.45] 16.50] 19.64| 22.02| 25.16] 27.53] 29.91
1 1235 0.78 |A-H 13.97| 16.70] 21.37| 24.63] 28.53| 31.65| 34.55
wriladrz? TE-g A smitaiprREagFRaEank > TAH, £
g E = & A H AR AR S Horner M g R N 2R KR AP E
AT
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FA4-12 3E % E Rl BE g Rk 2 B TR (QD0) A 7 = % £

. o m e aokon 7z FjoRon

g i Qso(cms) Qso(cms)
1 EER Rk ® O 972.35 1069.59
2 | 888.72 977.59
3 ‘fr"ﬁ)}% 856.29 941.92
4 - ﬁi#ﬁ 641.751 705.93
5 AAEERFART 501.07 551.18
6 |u¥ip 234.34 257.77
7 'k V‘L‘y’—ffﬁ 188.67 207.54
8 fet 4% 31.50 34.65
9 NED R N H N 580.47 638.52
10 ko E*#ﬁ}(ﬁ%ﬁ’é Fok® AT 526.62 579.28
11 ‘}ja*‘ % )f?}(/ﬁ‘l\ EEERE T ) 867.43 954.17
12 ‘})ai 'k ‘Ji?}?} 875.82 963.40
13 |5 Wi 859.05 944.96
14 TP KR AT A 452.45 497.70
15 FTI5 )%?}% 390.84 429.92

#4-13 FEF E ARz Rk 5 0 E (Quo) & 17 = % &

o e Tk TR K

ERIs sE e Qi00(CMS) Q100(CMS)
1 EEE Rk ®R A 1068.08 1174.89
2 *F /iﬁi 970.14 1067.15
3 ‘ff”rfl)]ﬁ; 931.78 1024.96
4 - giﬁi 695.8 765.38
5 AARERFART 549.82 604.80
6 b33 f’i'?}% 257.35 283.09
7 Kk “Qk—?}% 206.22 226.84
8 |{rTif 34.07 37.48
9 NED R 3 Nl N 632.72 695.99
10 %’E}#ﬁ(ﬁﬁﬁ’é Bk®Rdo) 573.76 631.14
11 ‘}Fi % 4%(/%‘]‘ EEREL®E N C R 954.51 1049.96
12 ‘}Fi 'k ?f—#% 961.86 1058.05
13 ™ %H% 939.56 1033.52
14 FRPLER® DT 495.02 544.52
15 FT5 }%?}?} 426.75 469.43
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R HAR C.ie
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PERREIE P 0.64~0.67

= %p} Z %P 0.68~0.75
Rl RRER | pRgEi() ()

2 27~30

A Y 1 30~35
% 35~38

£IA7 30~35

AR i 34~40
% 40~45

TR - 34~48
P - 26~35
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TR B BIRE N IE R KR ORISR

?’ me @%ﬁ‘/-}—/)l }\,:_/ﬁ'_;i%; %\’

" M : " 2 EARR |FmE| 2 ER 2B s

| o am %$; oy | oy ﬂifiiggﬁf%%ﬁz o | sne | me | wm
(ha) B C* | (cms) Qo(cms) | Up (m/s) (m)

4% DF135 | 2,431 89.00 2166.3 | 150.90 33 |0.30(0.06) | 0.70 27.98 48.97 3.76 2.25
4 24 DF136 672 20.00 21663 | 159.82 32 |0.30(0.11) | 0.66 6.66 12.21 2.16 0.91
44 DF137 | 2,729 228.00 2166.3 | 149.63 35 [0.30(0.06) | 0.70 71.07 124.37 5.45 3.81
424 DF138 | 1,544 61.00 2166.3 | 154.18 32 |0.30(0.08) | 0.66 19.49 35.92 3.32 1.81
4% DF139 | 2,596 198.00 2166.3 | 145.26 34 [0.300.08) | 0.68 59.92 107.23 5.13 3.48
424 DF140 | 1,864 61.00 2166.3 | 152.85 30 |0.30(0.10) | 0.70 19.42 33.99 3.24 1.75
42k DF141 | 2,430 181.000 2166.3 | 150.90 34 ]0.3000.07) | 0.69 56.90 100.67 5.00 3.35
s DF142 | 1,277 49.000 2166.3 | 155.37 32 |0.30(0.08) | 0.65 15.86 29.45 3.06 1.60
4% DF143 | 1,481 64.000 2166.3 | 156.06 32 |0.30(0.09) | 0.70 20.81 36.42 3.33 1.82
4 i DF144 | 2,382 121.000 2166.3 | 151.54 35 |0.30(0.06) | 0.65 38.20 70.94 4.35 2.72
4 E4 DF145 | 2,531 137.000 2166.3 | 148.55 34 |0.30(0.06) | 0.70 42.40 74.20 4.43 2.79
324 DF146 | 3,129 181.000 2166.3 | 151.38 33 [0.30(0.08) | 0.67 57.08 103.36 5.06 3.41
4r 2% DF147 | 3,606 282.00 2166.3 | 14599 32 [0.30(0.09) | 0.65 85.77 159.29 6.02 4.42
4 24 DF149 739 26.00 2166.3 | 156.24 35 |0.30(0.06) | 0.65 8.46 15.71 2.38 1.10

L4 % AR=2.65kg/m®; ok % AR =1.00kg/M® 5 2 TRl R R Com ki A8 HT 2 MR (RN S E 2 @) FH #3530 03

sprr 03 1411

ot o
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2 2

Y2+Zz+0{1v2 :Yl+Zl+0{1V1 +h

Y1 Y2=H%rm 12 k% (B4 ki)
Z1-Z2=%%% 1 284 (=% k&)
VI-V2=H%ro 12 Ta;r:¢ (i B-KER)
apo, = HEH 1~ 2 a4 fE ik
h,=7dc £ KEE4p 4

HEC-RASz_H3V# iy 2 £ 40T

(1).2* et v 7 7 - 4g 7n(steady flow)z+ & -
(2). 2 %8 % % 2 d Hydrologic Engineering Center =-7NexGen
(“Next Generation”)#74 & 112 -k~ 1 424048 -
(3).HEC-RASH - #Ac/i & 2 kA & > ©7 A% 1 0%
JRT 2 e ks R % o HEC-RASMEA) & * 4 6 H
(A SN L A E A L I LR N . - AE - EL N
W25 47 2 54 ik -
(4). 588 % 5o S
HEC-RAS 8 3+ f e 8 *S 8 7 45 B B K e p 2

PN
X
2
W
.

TRB R - MoK Y
(5). ,gwdﬁ/‘
HEC-RAS:E i# * 'ﬁﬁ@ﬁ%f% * fim (GUI) & * kg -
JRE A G KRR AE R Y F A g oS ok R
T oo I eERenid Mgkl Bl ﬁ&:}i%ﬁ‘;?ﬁ%ﬂ >
TR ﬂisa] >R R AU AT B B TR AR
B ~qFL 1 EE PRI o
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kA H A
- Bz Az

PR R B XY A AR o o kS i
g 4

Sron B o & REINA o 4t R £
o 1 2 3 L F L« HEC-RA

f-4)

SHOF b ip & % Sk L 1
s PR AT R LA o

i| Edit Simulate Yiew Options Help
B8] 5 ][ ] 2| BB ]os s cusonay psctmieciacane fiGi
Project: | |
Plan: | |
[Fearatry: | |
Fla: | I
Praject
Dr;sliﬁptil:un: I EI
leprd
V6
i
=t
% 4-16 pdlEokm A (A3t E o)
o it Bk | ke | ER | BRA L | T A = A | Ak .
5 " (Qs0) (Qu00) s | B || B | Bm % B
1 Eggpd o 280.89 281.09 276 --| 3.96 300 323 0.8 OK
2  F i 488.81 489.12 483 | 489.7 | 5.55 489.2 489.1 0.8 OK
3 fr"'&t)ﬁ% 641.11 641.33 | 6355 | 641.7| 6.28 639.6 639.8 1 i i P
DR B A A
4 Y 842.08 842.32 837 | 8435 | 5.37 843.1 843.6 1 OK
5 A KD 277.55 277.72 273 -1 3.28 295 300 0.8 OK
6 ut P 315.63 315.79 311 | 3215| 3.46 320 320.1 0.8 OK
7 KM 323.29 323.39 321 335 | 2.73 334.1 334.1 0.8 OK
8 o i 597.48 597.58 595 | 600.5| 2.87 600.2 600.2 1 OK
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S it Rk | ek | R BRA | L | R R | 2R | B v
5 " (Qs0) (Q100) s | s || B | BR 3
9 L die 353.43 353.63 348 --| 3.89 362 386 0.8 OK
10 bl 562.59 562.94 556 565 | 6.19 564.7 564.5 1 o iE 1
i e
11 ﬁa“% 7}% 256.98 258.19 251 | 256.5| 6.06 255.9 256.3 0.8 ¥Tm A &
R - P
12 'in 'k ‘Jii}% 288.64 288.90 284 295 | 4.95 294.3 294.4 0.8 OK
13 wlidkic 308.46 308.77 303 313 | 5.61 312.7 312.7 0.8 OK
Loy
14 | FMEdio 244.24 244,42 | 240.1 -- | 5.45 243.3 245.3 0.8 - }%—_.m A
Aok g A A
15 %‘rﬁﬂ%*ﬁ 260.31 260.55 256 262 | 4.93 261.7 261.6 0.8 OK
H = g (ems) ~ seiE (m/s) ~ H 4(m)
I SENCEE B AR AT AEE A BEE T
B H RS R o fr‘*@.ﬁ% g 4 afés S E @l 8 Ak
3O EEAGITE B H % ek 4-16 2 F] 4-4 AR i
BES R E2 MRE R P S A CRA RS 15 E A
FpHp A E o
3307 Legend 4927 Legend
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H#EPF R simulation 24hr 24hr 24hr 24hr 24hr 24nhr 24hr
& #n i@ nvalue 0.035 0.035 0.035 0.035 0.035 0.035 0.035
FoS B R Adjustment
(CONT.DAT) B 4%’4»:%%?(\'Max Froude 5 5 5 5 > 2 2
0.
“A k% % n i@ Shallow 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Flow : : . . . : .
LR SRl VAR Full Dynamic | Full Dynamic | Full Dynamic | Full Dynamic | Full Dynamic | Full Dynamic | Full Dynamic
Momentum Eq Wave Wave Wave Wave Wave Wave Wave
* m % ¥ %R Surface 0.1 0.1 01 01 0.1 0.1 01
Detention ' ' ] ] ' ' ]
F R T [ JRAKE L weighting
= 0.25 0.25 0.25 0.25 0.25 0.25 0.25
(TOLER.DAT) Factor
B | 48 2% B Min
- 1 1 1 1 1 1 1
Stability Co.
B~ §8 T % #ic Max
Stability Co. 100 100 100 100 100 100 100
- - Vg b A% B Mg g A Mg A% B UEAI IS & Mg B A5 E WE A% # Mg A% B
» %~ % Inflow El t " . o [ " . o
7% Inflow Elemen Floodpain Floodpain Floodpain Floodpain Floodpain Floodpain Floodpain
R 4 8 Discharge Bz AFAL | HFZ LA | B2 AL | R RRAUR | B AL | B AR | B2 AR
(INFLOW.DAT) "E J 2 2 # ? £ £ £
Rk [
#ik & Sediment 0.3-0.5 0.3-0.5 0.3-0.5 0.3-0.5 0.3-0.5 0.3-0.5 0.3-0.5

Concentration
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i=-FS DF135 DF136 DF137 DF138 DF139 DF140 DF141
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FANE Y Coefficient ' ) ' ' ) ) '
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Exponent
%
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Ry R Vield Coefficient
(SED.DAT) Stress ks 12.50 12.50 12.00 12.50 12.00 11.50 11.50
Exponent
RN L ;
- # v £ Sediment 2.6 2.1 2.1 2.1 2.1 2.1 2.1
Specific Graivty
b % i
A i fe 4 G g Laminar 300 300 200 200 300 400 400

Flow Resistance
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A K 937.7 61.2 40990.9 0.44
BB 856.5 53.7 32852.9 0.38
L+ | 1436.9 75.9 77900.5 0.54
Aok % | 1083.3 57.5 444927 0.41
3 1452 83.7 86808.9 0.60
At 9590 54.9 375631.6 0.39
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