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Table 3.1

Ranges of Expansion Ratios
g /=1 M /B=2 ngin =4

bB=010 S=1 fmile 1.4-36 1.3-3.0 12-2.1
5 fvmile 10-25 0.8-2.0 0.8-2.0

10 ffmile 1.0-22 0.8-20 0.8-20

o/B =025 1 f/mile 1.6-3.0 14-25 1.2-20
5 fymile 1.5-25 13-20 1.3-2.0

10 f/mile 1.5-2.0 13-20" 1.3-20

/B = 0.50 1 ft/mile 14-2.6 13-19 12-14
5 f/mile 13-2.1 12-16 1.0-14

10 ft/ mile 1.3-2.0 12-1.5 1.0- 1.4

b: Bridge opening, B: River width
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= m2to| £ m A AT /X B},
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Table 3.2
Ranges of Contraction Ratios (CR)

nyin=1 nyin=2 Nyl 8,= 4
S=1 ft/mile 1.0-23 08-1.7 0.7-13
5 ftfmile 10-19 08-15 0.7-1.2
1) f/mile 10-19 08-14 0.7-1.2

"I ST SEAM ANS 250 TE 2, 3 A0jo] F 4 HIRE KT FIt
«CHOi 23 02T D HAHAT, mt, D2e| B4

3. 58 E X|2d(effective flow area)Q| &9

w 5| X} E (station)2} BEIE HO
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Table 3.3
Subcritical Flow Contraction and Expansion Coefficients

Contraction Expansion
No transition loss computed 0.0 0.0
Gradual transitions 0.1 0.3
Typical Bridge sections 0.3 0.5
Abrupt transitions 0.6 0.8
Table 3.4
Contraction Coefhcient Values
Degree of Constriction Recommended Contraction
Coefficient
0.0 <bt/B <025 T 03-05
0.25 <b/B < 0.50 - 0.1-03
0.50<b/B<1.0 0.1
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(iv) FHWA(O| gt =232) WSPRO method.
oM F2Hof HA oA WHAE XSO}
1> 2 oA + oY oA
2 > 3 opEed:
3 -> 4: O}Ea4L

Table 3.5

T2 58 Z0|E AIZ(RE D, Ref. Man))

Typical drag coefficients for various pier shapes

Pier Shape

Circular pier
Elongated piers with semi-circular ends

Elliptical piers with 2:1 length to width

Elliptical piers with 4:1 length to width

" Elliptical piers with 8:1 length to width

Square nose piers

Triangular nose with 30 degree angle
Triangular nose with 60 degree angle
Triangular nose with 90 degree angle
Triangular nose with 120 degree angle

Table 3.6

Drag Coefficient C,,

1.20
1.33
0.60
0.32
0.29

2.00

'1.00
1.39
1.60
1.72

Yarnell’s pier coefficient, K, for various pier shapes

Pier Shape

Semi-circular nose and tail

Twin-cylinder piers with connecting diaphragm

Twin-cylinder piers without diaphragm
90 degree triangular nose and tail
Square nose and tail

Ten pile trestle bent

“Yarnell K Coefficient

(.90
095
1.05
1.05
1.25
2.50
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Figure 3.7 Example of s bridge under tluice gate éype of pressare flow
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Figure 3.10 Example bridge with pressure and weir flaw
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2. T5 M=

a il £Eo2 0l5t0f SE0| 2iEE= AEHoAM Lot
w LK Bt Dlive-bed THH =& A2

@& A (clear water) THH &= M=



mlive-bed £= FHT == M2Ze| oH 2|=
VeV, @ E8e M2

V>V @ Faolel MZ

Z st oA &=, Laursen{1963)

=1

Ve=10.95Y1° Dy

m Live-bed ©tH = AMZ
Laursen(1960)
Q 6/7 W
Ye= Yl( Q?) (Wi)

Di"
5

ki @ RlZtSE(fall velocity)e} OFE =T (shear velocity)2]

wzZh F29] 7I5
argk2ol=(horseshoe vortex) &4



Y= 2-0K1K2K3K4(},’0'65 Y?'BSFT?'%»

m K1 02t 3 @& A= (09 ~ 1.1)
K2 . &2 58 4z AT
K3 : ctat =2 A+ (1.1 ~ 13)
K4 : 3|4 armotization A4

m CtYs<24a (Fri < 0.8¢ m})
¥Ys < 30 a (Fry > 0.8 1})

3.2 The Froehlich equation
Ys=0.32K(a")"PFA?Dy"* +a

4. nohiHoMel oF M=

. % > 25 : HIRE WXA| Al
1

< 25 : Froehlich Bt& Al AlE

L' : mcHel &2 Z0l

4.1 The HIRE equation
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4.2 The Froehlich equation

Ys=2.21K,K(L) " Ya" T FA ™ + Y,
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- D50=0.002m, D90=0.0024m
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» PF#19l A
m Hydraulic Design

Scour at Bridges River=suyoung Reach= ochan RS =9 BR
o Contraction Scour
Left Channel Right
Ys (m): 013
Ve (m/s): 0.80
Eguation: Live-bed
o Pier Scour
All Piers: Ys (m):2.03
Froude # 0.356
Equation: CSU equation

o Combined Scour Depths

Pier Scour + Contraction Scour (m):
Channel: 2.16

» PF#2021 A
m Hydraulic Design
Scour at Bridges River=suyoung Reach= ochan RS =9 BR

o Contraction Scour

Not computed

o Pier Scour

All Piers: Ys (m):2.57
Froude #: 0.24
Equation: CSU equation
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o Abutment Scour

Left Right - -
Abutment Ys (m): 21,76 21.76
Ve= 1.75 1.75
Froude #: 0.16 ' 0.16
Equation: Froehlich Froehlich

» PF#3¢2l 4%
m Hydraulic Design

Scour at Bridges River=suyoung Reach= ochan RS =9 BR

o Contraction Scour

Left Channel Right
Ys (m):  0.33 182 '0.33
Ve (mfs): 087 100 Y 087
Equation: '+ + Clear-bed - Live-bed -~ - Clear-Water
o Pier Scour
All Piers: ©Ys (my: ' 2.96
Froude #: 0.29
Equation: CSU eqguation
o Abutment Scour
Left Right
Abutment Ys (m): 34.72 ,_34.71
Ve= 2.70 , [,2.70
Froude #: 0.19 | 9.19
Equation: Froehlich Froehliclh‘



o Combined Scour Depths

Pier Scour + Contraction Scour (m):
Channel: 4.78

Left abut + contr (m): 35.05

Right abut + contr (m):35.04

SHZA EHILE st = 24
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Culvert Barrel Length

Headwater Energy (ft)

Figure 5.1 Full flowing culvert with energy and hydraulic grade lines
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? Outlet Control | Culvert Plus Roadway

Overtopping /
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— - Tnlet Control

o
Top of Culvert 7

s
e

Flow Rate (cfs)

Figure 5.2 Culvert performance curve with roadway overtopping



QUTLET SUBMERGED = T o
INLET UNSUBMERGED

INLET : SUBMERGED
- MEDIAN DRAIN:

e

—
T L et Sk s g ot
T p—

| - OUTLET SUBMERGED
Figure 5.3 Types of inlet control. () Outlet unsubméréed;z |

(b) outlet submerged, inlet unsubmerged; (¢) inlet sub-
merged; (d) outlet submerged.
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Figure 5.4 Types of outlet control.
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1.1 2o HEj
s HEC-RAS= C}22] 871X| EE|
Elliptical Low Profile Arch

Box (Rectangular)

Circular
Pipe Arch High Profile Arch
Figure 5.5 Commonly used culvert shapes

Semi-Circle

o

Expansion

0.0

0.3
0.5
08

o AT
Table 5.1
Subcritical Flow Contraction and Expansion Coefficients

Contraction

0.0

0.1
03
0.6

No transition loss computed
Gradual transitions
Typical Bridge sections
Abrupt fransitions
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a
=
I
s
=

Hgﬂ :c[ﬁﬂz +Y—0.55
047]M,

HW, = Headwater energy depth above the invert of the
culvert inlet, ft. o

D = Interior height of the culvert barrel, ft.

He = Specific head at critical depth(d: + V: }29) ft.

Q = Discharge through the culvert, cfs. ;

A = Full cross sectional area of the culvert varre! ft=.

S = Culvert barrel slope, fifft. | ! ST

K.McY = Eqguation constants, whlch vary dependmg on

culvert shape and entrance conditions.

n FHWA 217f 714N ERb= ol7{ZIAL 0020 CHEIO] WS/ ACH.

=

= HEC-RASE RoI7 Mo 27 S8 AMAl] glolel ZAIE A8 4+ UCh

s FHWA XHE B39 A7Y Wa(E 5.2)7) T3,
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Table 5.2

FHWA Chart and Scale Numbers for Culverts

Chart
Number

Scale
Nunnher

Description

10

11

12

13

16-19

29

30

34

Ry o

1A
2B)

B B — W - —

) by —

w by — R

Concrete Pipe Culvert

Square edge entrance with headwall (Ses Figere 6,10}
Groove end entrance with headwall (See Figure 6.10)
Groove end entrance, pipe prajecting from fill {See Figure £.12)

Corrugated Metal Pipe Culvert
Headwall (See Figurs 6,10)
Mitered to conform to slope (See Figure 6,11)
Pipe prajecting from £l (See Figare § 12}

Concrete Pipe Culvert; Beveled Ring Entrance (See Fignre 6.13}
Small hevel: WD =0.042; /D) = {.063; /D = 0042, 4D =0 083
Large bevel; b/D = 0.083; /D =0.125; /D = 0.042; /D = 0.1 25
Box Culvert with Flared Wingwalls (Sze Figure 6.14)
Wingwalls flared 30 to 75 degrees
Wingwalls flared 90 or 15 deprecs
Wingwalls flared 0 degrees (gides extended strajght)
Box Culvert with Flared Wingwslls and Inlet Top Edge Bevel (See Figure 6.15)
Wingwall flared 45 degrees; iclet lop edgs bevel = 0.43D
Wingwall flared 18 10 33,7 degress; inlet top edge bevel = 0.053D
Box Culvers; 3)-degroe Headwall; Chamfered or Beveled Inlet Edgen (See Figure §,16)
inlet edges chamfered 3/4-inch
Inlet cdges beveled Ya-in/ft at 45 deprees (1:1)
Tnlet edgeabeveled 1-in/ft at 33,7 degrees (1:1.5)
Box Culvert; Skevwed Headwall; Chamfered or Beveled Inlet Edges (See Figure 6.17)
Headwall skewed 45 degress; inlet edges chamfiered 3/4-inch
Headwall akewed 30 degresy; inlet edges chamfered 3/4-mch
Headwal skevad 15 degrees; inle? edges chamiered 3/4-inch
Headwall slcewed 10 to 45 degrees; inlet edges beveled
Bax Culvert; Non-Ofdfset Flared Wingwails; 3/4-inch Chamfer at Top of Tnlet
(See Figure 6.18)
Wingwalls flared 45 degrees (1:1); inlet not skewed
Wingwalls flared 18.4 degress {3:1); inlet not skewed
Wingwalls fared 18.4 degrees (3:1); mier skewed 30 degrees
Box Calvert; Offset Flared Wingwalls; Baveled Edge at Top of Inlet (See Figure 6.1%)

‘Wingwalls flared 45 degrees (1:1); inlet top edge bevel = 0.042D
Wingwalls flared 33.7 degress (1.5:1); inlet top edge bevel = 0.083D
Wingwalls flared 18 .4 degrees {3:1); imlet Yop edge bevel =0.083D

Corrugated Metal Box Culvert
50 degree headwall
Thick wall Projectng
Thun wall prajectng

Horizontal Ellipse; Concrete
Square edge with headwall
Grooved end with headwall
Gmovedend projecting
Vertleal Ellipse; Cancreie
Square edge with headwall
Grooved end with headwall
Graoved end projecting
Pine Anh-zlﬂ" Corner Badine; Corrugated Metal

Table 5.

FHWA Chart and Scale Numbers for Cualverts

Chart
Nuomber

Seale
Noumber

Description

Concrete Pipe Culvert

I -Bo




Table 5.2 (Continued)
FHWA Chart and Scale Numbers for Culverts

Chart Scale ' ’
Number Numbec Description

as i Pipe Arch; 18" Corner Radins; Corrugated Metal
1 Praojecting "
2 No tievela
3 33.7 degree bevels

36 Pips Arch; 31* Carner Radins; Corrugated Metal
1 Projecting
2 No bevels
3 33.7 degren bevels i

AL-43 ’ Areh; low-profile areh; high-profile nrl:h; -ml circley Currngaizll Metal

I 90 degree hoadwntl
2 Mitzred to slope
3 Thin wall projecting

55 . ' Clrculnr Culvert
1 Smaoth tapered inlet throat
2 Rouph tapered inlet throat

56 Elliptical Inist Facs
1 Tapered inlet; Beveled cdges
2 Taperedinlet; Squars edges
3 Tapered inlet; ‘Thin edge projacting .

57 . Ractangolar . -
L Tapered inlet throat o

53 ‘ . Ractangular Concrsia
1 Side tapered; Lem favorable edges

Side tapered; More favorable edgea

59 Rectamgular Conerete

i Skepe tapered; Less favorabie edges

2 Stepe tanered; More ﬁwrnbie edges

|

‘| [ PaQ\A‘
S a 4.
.y
“ly A % a qQ
Y LN = TN

DAMETER =D

4

Figuve 5.7
Culvert Inlet Pmlectmg from Fill Culvert Inlet with Beveled Ring Eptrance



Full Flow:
Upstream Energy
Compuied using FHWA
Fufl Flow Equations

Is

Tailwater Depth >
Cubvert Rixe

Yes, Outlet is submerged

-
-

No, Outlat is not submerged

No, Slope is_pasitive Slope is Zero

Taitwater depth
ritical depth

Yer

No, Taitwater = mf;

Tailwater N Normal depth |
depth > culvert = by direct step
ritical dep) ( method. Stari with
? I | taitwater depth
L
\ ¥ h J
81 Bachwater: M1 Backwater: ‘ ‘ Uniferm Flow
Start with taifwarter : |
depth to determine Compute r:r:!et : Inlet depth =
if flow reaches depth by direct i ‘ Outler depth
critical depth in culvert step method | I
Taii L
ailwater Nt
Yes " depth > culvert 2
critteal dcpt [
Y Y '1 \

! M2 Drawdown: ‘ M2 Dravadown: H2 Drawdown'

‘ Compute inlet depth * Compute inlet depth i Compute inlet depth

by direct step by direct step | by direct step
J method, starting with method, starting with method, starting with
" Y [ taitwater depth critical depth critical depth
|| Inler Control:
! ‘ Use Inle: control o 4
: *“”"“?‘  mefhod. Starfvith

: laibwater depth

B
- -

| Fdi Fiow ] 2
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3. Mk GifA Rl Kz

L

3-1. AAH =7 (Boundary Conditions)

River Reach Profiie Upstream Downstream -
SUYOQUNG ONCHEN PF#1 Normal Depth S = 0.00025
SUYOUNG ONCHEN PEF#2 Normal Depth S = 0.0002;

I SUYOUNG i ONCHEN PF#3 Neormal Depth S = 0.00025
L L : s

3-2. AlAt & g (Computational Flow Regime)

a. 27| €l
41. g gt

He| exls

02 2 02 52 o2 qe
N S
1o

Elzvahan [m)

FolA 2172m Eo{&l Ao f|x|stC).

Zo}= 10mo]C}.
72| Span=7m, Rise=4m2| E}2{F(Ellipse)o(ct.
Heol HAb= 0.00560|1, Z=A+= 0.040|C}.

Sot .

6 2 g & s & 100
Station [m}
5. 2171 M2 A8t N2 o2 W

5.1 HEC-RAS92| A|Xl&tof|lA| Geometric Data &S ¢iC).

1-92

Subcritical Flow



5.2 219 94X NH
m Geometric Data — Bricge/Culvert — Optionsoil A{
Add a Bridge and/or Culvert ... MEiGI0] 2t Station ¢!=d

53 ol Wos My o

m Bridge/Culvert — Culvert MEl

= Bridge/Culvert  —> Deck/Roadway ZlofA] =3t MR o=
— Bridge Modeling Approach ZoJA] AJA gts AN

(ol X{ofl A= Energy(Standard Step)eHy S AlE)

54 A4S 93t A D MF
= Cross Section — Options menu — ineffective Flow Alﬁeas
(station No. 9.42} No. 8.2)Z 7|gl

55 Hast HENE
= Geometric Data — File menu > Save Geometric DataS

Medslo] ool RE HHES X &siC),

5.6 HEC-RAS A|ZFEHO| A
m Edit — Steady Flow DataE AlEi5l0{ Profile =8 ZHEstd
Z+2k 712l — Reach Boundary Conditions —» Normal Depth

1 =

= MEeisio] $=0.000252 7|alsic).

5.7 HEC-RAS A|ZEFEH| A



m Simulate — Steady Flow Analysis — Options — Critical
Depth Output Options ... — Critical Always Calculated /"

E.- # A5t COMPUTE CHEE FEr}

5.8 dujH7|
= HEC-RAS A|ZtElO||A| Viewe} Options &2 0| xjalo| 71¢

- ¢t DataZ} O|EHA LIR=A EM st

1-94



= Simulate — Steady Flow Analysis — Options — Critical
Depth Output Options ... — Critical ' Always Calculated "/"

Z EAl5l2 COMPUTE CHES 2.

58 2n57| | |
» HEC-RAS Al=tztoj|A| Viewe] Options &2 gof XMo| 7|l

sl DataZ} OB LIE=X] EAsiCh
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B Profile. table

000 80D 1226 1047 1254 0000246 | 245 11868 A0S0
00w 8o 126B 1081 §297 000027 251 13983 4E7 D3

7000 73 333 SOz 1002 QOMEZE 17D 4115 2458

795 1221 1041 1243 DCOGE 245 1187E 4050

79 128t 1075 1233 000G 2510 13619, 4067

omEEE  ine
780 1216 1036 1244 QOO0 24

(24D ki o
251 1338 40 68
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!
973 a4 394 DO003A4 17 40 291 215
1211 1031 1239 Do0OPAEi 245, 118@1 4050
1255 1065 1284 0000224 280.  13IEE3 4068

1260 1070 1268 OO0GZES.

871 8s7 987 O0oooss 175 ®

1206, 103 1234 DOODAAS, 245 1187 A0SO,

1281 ger 1279 0000223 260 1%gsE| 409
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1212 363

R R L) 3 obfmia T 18 1659

971 848 976 0.000112] 105,
1214 ! 261,571
1259 - : z30e0l

7e5 970
785 1215 221 0000043, 120 24379
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sl
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1. HEC-RAS7| OlAISIX| 25l= HEC-29| 9|aix}t=

AC: Archive
C* M=z
FR : Free format

J4 : Storage outflow for HEC-1

HEC-2 aiximol ¢ XE7l ZEE0| YW OIES PASD UK XREUO]

2. HEC-22} HEC-RAS2| 7|4t gigio| X0

2.1

OB

S4s AN



7t

s
e

Aglol Z==A

3

)
—

PRl el S50 CI2A] A AT
T=0f

w HEC-2 | A7} 2

s HEC-RAS :

il
ajn
10
{Ho

IH
jijS

ol

:(1+%)2/3

K

Koo

2 B0 > K.>K,

A
T

e

B}ES2 y/B=(0 > K.=K,
w HEC-2 :Z =M Hid{(parabolic method);3| 22X} 0.025y

o
==

A 0.01ft

o
00

. &

Tl
70

b

2} secant

=

A4 H
<

i

EE

u HEC-RAS

wZkNormal bridge)stad
1-100

o EE

MR BEL FHAXZE Fo}

=

L

secant 2hg
3. WEFE| A A

HEC-RAS :C}2f



| | |
1| 2 | h n

‘ ! [ ] { - % 3: ] ’

A] :AZ I i A P : [ L
B ;‘Pz |A3 Py 1A | ch ch lAs Fs :Aﬁ Fs a8 LA Ag
3 - - 4 : Pg

K =K +K +K +K K .
SRR R o " KK K
Kch

Figure 6.1 Alternative Conveyance Subdivision Method (HEC-2 style)
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Figure 6.2 HEC-RAS Default Conveyance Subdivision
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6. CIMl: HEC-2 =] A=9| Bis
6.1 MK

6.2 &EME

 6.19] 2JEXlZ2 HEC-20| 28t +HTMS AKSID HEC-RASS) H|mEA

=

1D 1....... 2.0 3 4.0 ... .. 5. 5] T 8 9 0
ED NO NO

T1 THE BASIC PLAN FCR NATURAL CHANNEL IN SU-YOUNG RIVER.

T2 [Workshop Session #8, condition @ present]

T3 100 YEAR FLOOD, STARTING W.S.: EL. 0.475 M (APP. H.H. W)

J1 =10 3 ] 0] 0 1 0 Q 0.475 0
J2 -1 Q -1 0 Q Q 0 0 0 0
I3 38 39 43 23 1 24 26 25 4 8
I3 17 33 4z

IS -10 -10

QT 2 1410 1620

NC 0.02Z3 0,023 C.023 0.1 0.3

X1 1 6 10 710 .0 .0 .0

X3 10 10 10

GR 3.76 .Q 3,76 10 -9.00 42 -5.00 678 3.76 710
GR 3.76 720 .

X1 2 25 50 446.5 400 400 400

i3 10 10 10

GR 3.76 L0 3.76 495 4. 56 49 5 4. 56 50.0 3 68 50.0
GR 3.68 53.7 -3.2b 6d.1 -4.1 93.0 -5.1 107.0 5.6 132.0
GR -5.9 170.0 -5.8 200.0 -6.1 221.0 -5.0 263.0 -b6.2 ZB0O. 0O
GR -6.1 295 .0 ~-6.5 332.0 -6.6 360.0 -£.8 380.0 -6.6 390.0
GR -6.74 429 3 4.72 4465 4 72 450.5 4 72 451. 0 4. 66 4545
NC 0.023 0.023 0.023 0.3 0.5

X1 3 23 50,0 354 .6 500 500 500

13 10 8 8

GR 2.95 .0 2.95 49 5 4, 60 46 5 4.60 50.0 1.43 50.0
GR 1.43 52.14 -1.26 b6, 24 -1.9 113.0 -2.7 132.0 -3.8 156.0
GR -2.8 182.0 -2.4 216.0 2.4 233.0 -2.7 246.0 -3 1 273.0
GR -3.0 304.0 -2.4 322.0 -1.90 344.7 46 354.6 4.6 358.6
GR 4.6 358.6 2.7 3B59.6 2.7 370.0

X1 4 35.0 3.0 35.0

X3 10 4.60 4 60

SB 0.90 1.56 1.5 281.1 9.0 1874.28 2.5 -2.9 -2.9
X1 5 20.0 20.0 20.0

X2 1 3.60 4 60

¥3 10.0 460 4. 60

BT 2 50 4. 60 3.60 354 .6 4 60 3.60

NC 0.023 0,023 0.023 0.1 0.3

X1 3] 10.0 10.0 10.0

X3 10 8 8

X1 7 22 50.0 329 .2 35 35 35

X3 10 8 8

GR 2.6 L0 2.6 49 5 3.6 49 5 3.6 50.0 2.45 50.0
GR 2. 45 B52.74 -1.5 58.7 -2.95 98,0 -2.6 114.0 =2.7 147.0
GR -2.8 166, 0 -2.9 196.0 -3.1 204.0 -2.6 269 .0 -2.5 292 0



GR
GR
X1
X3
GR
GR
GR
GR
GR

X3
GR
GR
GR
GR
NC
X1
X3
GR
GR
GR
GR
X1
X3
SB
X1
X2
X3
BT
NC
X1
X3
1
X3
GR
GR
GR
GR
GR

X3
GR
GR
GR
GR
GR
X1
X3
GR
GR
GR
GR
GR
EJ

ER

3.18

4.18

0.023

3.76

320.0
331.1
24

0.0
12.25
105.0
197.0
249.0

20

12.0
86,0
159.0
0.023
19

0.0
140.0
211.0
250.0

1.56

100
0.023

23

107.0
176.0
266.0
310.0

21

107.0
1910
253.0
350.0

106 &
i71.0
258.0
300.7

2.6l
3.18
10.0

2.47
-1.24
-4.1
-2.3
4.18
10.0

1.8
-1.15
-4.1
1.8
0. 023
100

3.76
-4.0Q
~-3.4
3.76

1.5

3.76
0.023

100

2.35
-2.6
-3.0
~2.5
3.26

100
2.38
-1.9
-3.0
-2.0

100

2.3%
-2.6
-2.4
-2.5
3.82

325.9
340.0
249

9.5
17.34
121.0
218.0
250. 0
159.0

9.5
19.07
114,
159,

250.

100.
160,
224.
250.

WoooO SWoo

2.61 3202
100 100
3.47 9.5
-2.0  37.0
-4.1 137.0
-1.96 238, 28
3.18  250.9
400 400
4,16 9.5
-2.9  41.0
-3.8  131.0
1.8 159.3
0.5
100 100
2.03 103,91
-4.7  172.0
~3.7 241.40
0.6 250.3
17.0 17.0
120 8.0
44.0 4.0
3.76
250  3.76
0.3
100 10.0
9 9
2.1 102.0
-2.7 1340
~2.8  200.0
-2.3  292.0
3.26 350.0
80 80
2.0 101.5.
2.2 133.0
-2.5  232.0
0.8 303.0
80 80
2.1 101.5
-2.8 122.0
-2.2  206.0
-2.9 2960
3.82  350.0

[ -105

4.18 © 329.2.
100
8
3.47 100
-2.30 61 0
-3,7  156.0
2.52 245.0
3.18 300
400
8
4,16 10,0
-3.9  55.0
-2.49 151,36
1.1 1%9.3
100
8
0.13 105,44
-4.1  183.0
0.7 248.0
0.6 300.0
17,0
3.76
848, 1 2.5
44.0
3,76
2.76
10.0
o 8
9
8
0.8 102.0
-2.9° 147.0
-2.9 222.0
-2.3  305.0
80
8
0.8 101.86
-2.3  152.0
-2.5 252.0
0.8 311.0
80
8
0.8 101,89
-3.2  138.0
-2.7 227.0
-2.3  300.0

4.18

= O -1 00

|
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6.4 HEC-2 =g A=

LR LEt e LR It PRSI TIPS T ST T E e

= HEC-2 WATER SURFACE PROFILES x
= Version 4 €2, May 1991 ®
£ o
# RUN IATE  10JANCO TIME 102228 =

AR ER T TN R YRR SRR AR AR AN

X X X X
X XX X
000000 X000 X
X X X
X XX X

107ANOO 10°22°2B

KEzzrozzzass
= U3 ARMY CORES CF ENGINEERS =
HYDROLOGIC ENGINEERING CENTER

nog R

= 509 SEOOND STREET, SUITE D
% DAVIS, CALIFCRNIA 956164687
= (816) 756-1104 =
ARSI REE T AN XX NS S ENLETANERTAREE
as i
X X X
X
oK xco
X
X X
0CC0NK
PAZE 1

THIS RN EXECUTED 10JANOC 1022 28
RSN EREE EER AR X R AR R NN
HEC-2 WATER SURFACE PROFILES
Version 4,52, May 1991
L] IR EEEYRY
i THE BASIC' PLAN FOR MATURAL CHAMNEL IN SU-YOUNG RIVER,
T2 [Workshop Sessicn #8, oondition  preSent]
T3 100 YEAR FLOOD, STARTING W.S, EL. 0,475 M (AFP H.H.W)
I IHEK M NINV IDIR STRT METRIC  HVINS Q WSEL o}
-10 3 o] 0 a 1 0 0 Q475 o}
J2 NEROF IPLOT PREVS ASECV XSBCH 3] ALDC IBH CHNIM ITRACE
-1 0 -1 0 o] Q 0 a] 0
J3 VARIAHLE OCES FCH SUMMARY PRINTCUT
3B 39 43 - 1 24 26 prea] 4 8
17 3 42
5 LPRNI  HUMEEC axcexxeRIURSTED SECTTON NUMBERSsaxxrzaz
-10 -10
1
10JANCO 10:22:28 PAGE 2
THIS RN EXECUTED 10JANCC 10 22°28
HEC-2 WATER SURFACE PROFILES
Version 4.6.2, May 1961
J—— o
NOTE- ASTERISK (%) AT LEFT OF CROSS-SECTION NUMBER TNDICATES MESSAGE IN SWMMARY CF ERRORS LIST
10C YEAR FLOOD, STARTIN
SUM@RY PRINTCUT
SEQD XCH Q XLREL CWSEL RREL VCH AREA TORHID DEPTH KaiNCH K0S FIMIN
1000 00 1620,00 37 47 3% 26 G251 24 68352 948 23.00 00 500
* 2000 40000 162000 455 .46 172 B8 LA F|LED 726 23,00 55 6
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3000
4 000
5 000
6,000
7 000
8 000
CRere
10,000
11 000
12 000
13 000
14 00D
15 000
15 000

10TANDO

SUMMARY OF FRRORS AND SPECTAL NOTES

WARNING SECNO=

WARNING SECHO=

500 Q0 1620 00
B0 162000
2000 1620 Q0
1000 1520 QO
300 1620 00
10000 1830,C0
400 00 1620 CO
10000 1820 0O
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6.5 HEC-RAS(Q| <lgt pist

 HEC-29} HEC-RAS |4 Xj0|& : E45, 8<%

{Table 6.5.1)
B HEC-RAS HEC-2 Hl T
SEYEY sub, supcritical, TP H| A
(Flow regime} mexed flowSs A3 = T= | RAS :=49%
bridge/culvert openings 242 =@l S
SEREH LR A
eSS Class A,B,C Class B,

Mg (7Y

(A= Yarnell)

SE SR o{2{x|5, loop 3x|5
" Energy or momentum

sl A A

stRAE AHA method Energy method

HRE5E I_x'“‘?:*-cll g bank sta.
BT 500 100
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8 3AHA plot (View — X-Y-Z plots)
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6.6 HEC-22} HEC-RAS &dm9| H|m

(Table 6.6.1) HEC-22} HEC-RAS ZiTje| bim

=& |He) 2| (EL.m) 7 & (m/sec) SLEHHE (m"2)
HEC-2 :i%' X | HEG-2 ’“F'&g' % | HEC-2 :i%' 51
(noy | (m)
@ @ @-O D @ @-O ® @ D-D
1| o| o047| o48| o001 o026]| 026 ol 62512 | 62520 | 08
2|40 ocas| o048 .| o0e68| oss ol 23708 | 23683 | -25
3|s50| 041 041 .| 189| 189 o| sss0| 8s51| o0
4|35| 043| 043 .| 18| 188| -001| 8s75| se07| 32
5|20| o044| o044 .| 188| 188 o| se27| se34| 08
6 10| 044 | 045| 001| 188| 1.87| -001| 8640 | 8649 | 09
7 35| 043| 044| 001| 206| 206 o| 7860 | 7865| 08
8 10| 047| 047 217 | 217 o| 7475 7464| -1
o 40| o058| 058 203 | 293 o| ss22| ss22| -0
10}10] o075 o075 264 | 264 o| s138! 6143 05
11|17 | o7e| o078 .| 263| 263 0| 6154 6160 06
12| 44| 080 o081 001| 261| 260| -001| 6217 6232 16
13| 10| o081 os2| o0o01| 280| 260 0| e22al| 6241 | 16
14 o| o093| o094| o001 218| 217 -001| 7444 | 7464| 20
15|80 | 093| 094| 001, 244| 243, -001| 6643 | 6665| 2.2
168 | 102| 108| o001| 228 227| -001| 7108| 7125| 19
® @ | 063 | 064 | 0005 | 206 | 2.06 |-0.004 | 11712 | 11720 | 0.816
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