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HEC-RAS (Hydrologic Engineering Centers River Analysis System)
KESHBEX L BARARN L RERAZAKESHEAZ— > ZHEKX LD
£ B &% T 5 E(US Army Corps of Engineers, USACE)# T 2 /K X T #2
+ . (Hydrologic Engineering Center, HEC)FA#fH48 - A3t & £ & 5w
FBEMBEETEEN 102 F 6 AH7nEB oM Davis iz T HEC-RAS
K IEA K i 5 Hr (Advanced Steady Flow Analysis with HEC-RAS) | ##
E o A2 H £ B HEC-RAS B &MERBERERB B > I
PR TP o) R FRATRAT RGBT

AFREELERAIIRZT SHAAREZAELT > i HEC-RAS #
K4 0 KX 5#4 X, HEC-HMS (The Hydrologic Modeling System) 42 &
g iE R E IR L o sboh o HEC IRAHEE T3 £ /KA S48 B B
ok o a4 3 %48 &k o X (HEC-FDA, The Flood Damage
Reduction Analysis) ~ # 7K 18 % 3% 4% & X, (HEC-FIA, Flood Impact
Analysis) ~ 4 f&3F454% X, (HEC-EFM, The Ecosystem Functions Model)
%5 TERAREAFEERE T - Bk EHRBRKE 2 HEC #E
Z 4 FTEEREHEC TR R SMITH YRR WELAFN
KX~ KIBoMARMABIRES -

G427 P HEC ~ HEC-RAS ~ K8 4742
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£5%% B#®

2 B ME T 2B (US Army Corps of Engineers)# F Z KX T2 F
s (Hydrologic Engineering Center, HEC) X &5t R AR IR A #k SLH T
KK~ FIN K Sy AR sy B AR 458 B SR 48 30 A BB AR SR AT
KSLRFT R B AT ~ KB Z G0 M ~ R o4 ~ P sl e i
HebAa B O | st 5 0 A FRBE A B K AR A BT R 6 KA
T A2 BAL o HAFATES 2 0TI KI5 474 X HEC-RAS (River Analysis
System)% B aTB M & ~ B ~ &R L ibts A X —4KREHEKX - 2K
THERANELE SR TRRG BN BT 50 LR - ARERK
% 0 RALAGHE ~ BAGE ~ FIP] ~ iR F LM T ILT A58
JKEE o
FEMBEETEZBRMN 102 £ 6 A4 £ B mwi Davis S #
"HEC-RAS & & i k4% K i % 547 (Advanced Steady Flow Analysis
With HEC-RAS)# % > B E AR X B R RIFHK G - AAER
RHBNEIERFELEAR BAARFNENER M XER Uy
WA AREY EHALABEH T A 5KIE - B S8 AR EBR &
FIEEAXTRT CHFFLETBMIALERMA > REANE
FEARM AR AERE T -
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AAEB oM Davis 74w AR HEET LB RAM "R

HEC-RAS = &R AKFEH X o #(Advanced Steady Flow Analysis
With HEC-RAS)#H 8 > £ ZAR KBS M Bfif > b frEE T =
BTz A TP CERBTRMIR  sboh > ERPFLT £
ﬁmmF%mﬂﬂ@&%%%ﬁlmW%$%°§%m§&;?f
Fdok 1o
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6/3

Davis
FRMEETLLE
AKXLFE PO

INTRODUCTION

1.1 Lecture: WATER SURFACE PROFILE
CALCULATION

1.2 Lecture: ADVANCED DATA ENTRY AND EDITING

1.3 Lecture: ADVANCED OUTPUT FOR GENERATING
STUDY REPORTS

1.4 Lecture: SUPERCRITICAL AND MIXED FLOW
REGIME WATER SURFACE PROFILES

1.5 Workshop: MIXED FLOW REGIME WATER
SURFACE PROFILES

6/4

Davis
FEEETER
AL

Using GIS Data and Channel Modifications

2.1 Lecture: USING GIS TO DEVELOP GEOMETRIC
DATA FOR HECRAS

2.2 Lecture: IMPORTING GIS DATA INTO HEC-RAS
AND EXPORTINGRESULTS TO GIS FOR
FLOODPLAIN MAPPING

2.3 Lecture: IMPORTING HEC-RAS RESULTS AND
DEVELOPING FLOOD INUNDATION MAPS IN THE
GIS

2.4 Workshop: USING GIS DATA FOR WATER SURFACE
PROFILE CALCULATIONS

2.5 Lecture: PERFORMING CHANNEL MODIFICATIONS

2.6 Workshop: CHANNEL MODIFICATIONS

6/5

Davis
FREETLEE
AKXLEF S

Bridges and Culverts

3.1 Lecture: ADVANCED BRIDGE HYDRAULICS
3.2 Workshop: BRIDGE HYDRAULICS

3.3 Lecture: EVALUATING BRIDGE SCOUR

3.4 Lecture: ADVANCED CULVERT HYDRAULICS
3.5 Workshop: CULVERT HYDRAULICS

6/6

Davis

Modeling Gated Spillways, Drop Structures, and Split




FREETLEH
KL TR PO

Flow

4.1 Lecture: MODELING GATED SPILLWAYS AND

WEIRS

4.2 Workshop: GATED SPILLWAYS AND WEIRS

4.3 Lecture: MODELING DROP STRUCTURES

4.4 Workshop: DROP STRUCTURES

4.5 Lecture: MODELING SPLIT FLOW AND DIVIDED
FLOW

4.6 Workshop: SPLIT FLOW AND DIVIDED FLOW

HEC-DSS and Unsteady Flow Routing

Davis
o 5.1 Lecture: USING HEC-DSS WITH HEC-RAS
6/7 i;r‘;f‘j e #1152 Lecture: UNSTEADY FLOW ROUTING IN HEC-RAS

A 2% |COURSE CRITIQUE AND CLOSING REMARKS
1.Sacramento 1. %3 & & M KE RS IEZ ot H BUF KB RER
A H BUF KB (California Department of Water Resources) & £ fi 2

Y TR = A M E (Bay-Delta Office)

Ny /i 2.FolsomLake |2, 4325 Folsom K& 8 #73t %
(Folsom K &) |3 435 Berryessa 7K &

3.Lake Berryessa
(Berryessa 7K &)




= - REIBANNE

LRAREIEEZENEARBERI  REARELSTH 3§
7,000 24 ZXMABRREA > BBAER ERAG 2R TR
HA B EREM o TAMZEFRIEFAMZAERHS 0 EF
AERNBNIFSEEAKE - ik MEHE - KERBERLERE
BFEKFNBHMER RELEB > TEHETES A 9B
(Division) » H18 43 TR A IRF4a 5 & 45 184 &(District) » b
9h > 353% A K E R F AR (Institute for Water Resources, IWR) ~ T
2 7 3% B 2% B+ o (Engineer Research and Development Center) %
B4 o HEMAKEENE 1T 2 EBEMEWE 2 AT

ARFRZETEEMER " AXTEFSHEC) AlARE
RATR AL R RATZEL » BATSZ P OHA 50 AT f265
BATECA B 0 A& HF 35 Au W 70 Ao 48 F& (Sacramento) % Davis 1 o ¥
SHEEA PO EETEAsE 0 &KX KERMaE
(Hydrology and Hydraulics Technology Division) ~ /K% ¥ % %48

a

.
Gor

ok

(Water Management Systems Division) $ /K & /R % % 4 (Water
Resources Systems Dvision) °
AXIRPCZEFGIBEILRAREMBZIEPEEM
A MM AR T AKX ~ KESH - W20 BRER 54 £ 735
3 HAEKXRAEARZIRE - PO FHAE AR KL
HEC-1 (kX544 X)) ~ HEC-2 (7)1 K34 X)) ~ HEC-3 (K B #:
Ve K)#2 HEC-AGT N i E4T £ R348 ) A KA 2Rt ¥ 22
Ko FHETHAZINAE  HPTNREEXI2 B AT &AL
BB @A B 3% A2 HEC-RAS &K, » Eshrerki)l
KBEHEI > CHREERERWDZBEEE -
AXTRECHAEZER  RRE|ETEE R/ ERI > TR




HIMBEREER  POTHHREMZMFRAEEEIEZREE
BRI ARZR CEABEKXHIIEABAER » &P O

BALABELEERL -

Corps of Engineers Organization

AT T &SUHEG) ! o
~Resources
(FOA) p
| | | | | | ] — 1 ]
_Gulf | |GreatLakes| |Mississippi North Pacific South South | | Southwestermn
Region and Valley Atlantic Ocean Atlantic Pacific Division
Division | | Ohio River Division Division Division Division Division
Division
Central -T Vi g | —l Baltimore l Alaska | Charleston I
Bag:dad _1 ik | —[ | -1 New England ] | J wille l
North —l
Mosul Chicago
—r New Orleans | '1 New York | Far East Moblle
‘1 Detrolt
South
B St Paul Norfolk Japan Savannah
o] [ ===
'] Rock Island ] ‘] Philadelpﬁ'
-Louisville
- St Louis Europe
Englnear Civil Works
itsburgh Humphreys Engineer Fesearsiyand District Offices
Center Support Activity Development
(FOA) Center -7 Labs
Military
Districts l | | | | | _
Afghanistan Marine Finance 248th TransAtlantic| Eﬂu?rtzzlr'il:
Engineer Design Center Prime Power Programs ang Suppog
District Center (FOA) (FOA) Battalion Center Center

AR

Hydraulic Engineering Center, US Army Corps of Engineers

B 1xBAEErfM a8 R#



North

Corps Division & District Boundaries ##ic >vsion
of Enginesres (European
Command)
Alaska i Great Lakes &
N Ohio River
_ Division b\l wew
poriand [ 1% S\Northwestern Division- L.y England
7 ourm
HEC b o : § i New Yori
/ ""L Philadelphia
H e Lol . Baltimore
sacramegto | ] a‘
San ; i
Frangiseo %% i e
outh Pagific Divisi o
" f e L ington
b Tuls: 2 N
Angeies & : O SouthwesisrnFeexO S e
H Albuguerque lsign \ | B\ uamai Charleston
# entra maty Wiek$oy } Savannah
Hono& & g 4 M?ﬁ.'-,’?/é‘v-, B !
b Dallas e | e Jacksonville
Pag?‘-,cis?::an ) i njVew Orleans
(Pacific @ 2 Engineer Commands ok 2 N South Atlantic
Command) 9 Divisions ok % eaiveston . MISSISSIPPI Division
é 45 Districts ¥ % ‘o | Valley Division (Southern
2 Centers w Command)
A ERDC - Overseas Districts:
. . Europe (Germany) Japan
1 Engiucer Batiation ! Far East (Korea) Afghanistan

Iraq (North, South, Central)

%k & R : Hydraulic Engineering Center, US Army Corps of Engineers

B 2AxBEEILHXISEREH
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r KEIKH:\

HEC-RAS KSR XSHHE | RENE

NEE

M EA
1.4 X BB N4

1.1 K33t 5

NB— BB GHE2BRHRMEFTEIE > &
FHRERZ AT @R oA - BT E R

Bk K & i@ 7k & 3 B (conveyance calculatlon) . =Jr
FRF - -ZTEOXEF ol BRKRHE
ﬁﬁﬁﬁ%vﬁﬁ%@z@&&l%#ﬂz&%

/\ +

~

B
k18

1.2 &M E AR
4 78 BT

NBEXTERZEERRE G EHIAT A
SEARENN - B AP EAHE %'Uﬁ#@i%'éﬂ%dﬁaiﬁr
% (summary table editor) ~ B AL BT @ 445 35 - Bl
57 )| 7 & B = (schematic)Z 3 4F ~ 8] B BT ®AG L ~
e R

1.3 oA ML 2 ERE
B

8,48 1 E Windows 5TREE ~ 4 H B2 tep ~ B
TAREHEEE D EBREMEBBREEXEERREE
A E2ERFE -

1.4 AEER KT
&

7R A& (flow regime) st
’H‘ N lﬁﬁ\ﬁ-] Faﬁ FE
LK N1 %

SRR E AR KR SRR
x“‘—?" n {ﬁ N %%3/7?#%4%% s ol R

1.5 %4 i (mixed
flow) 7K & ] 4345
S Wia

2. K8 B M AR
A GIS Data

& A GIS #i%

HEC-RAS Ef & &

H

1 A GIS B #a A X AR e @ & L4108 M EH

EAGIS BHZE
HEC-RAS R & £
HEEERE GIS
IV

B GIS EAE & B - LAREBEHHE - PUTK
A AR R AL R ZE GIS X #4% £ (exchange
file)




B\ HEC-RAS #|[E A HEC-RAS st E w2 K@ |4 B REH -

BERRAEGIS (UAGIS 24 FRBREKEERER(E 4)

Gl B SN

FAF - A GIS |4 A HEC-GeoRAS (ArcView hg)#AER B o B4 B

AT K@Y |8 A GIS R#4% > 2B EANE HEC-RAS 3t E k&

%%%Jr%i B -HELEKBENZE GIS T LREY
1% 3% +H(Cannel aﬁ,ffsa«%wﬁw &3t R4of{E i HEC-RAS #4728

Modlﬁcaltons) R

BAE : BEns

3. AR R R KIE 5
#

8,41 #4542 (bridge on a skew)~Z A M & % B L%
R LT ZABAR KR oM

3.1 EMEASARAKE 5
#

3.2 FAF I HARAKIE
#

3.3 AEAR P R FRAE

& 45 7% B (contract scour) ~ A3 A (pier scour) & 3%
A 7P ] (abutment scour)Z #14 » R ko {748 F
HEC-RAS #4733t B (ko B 5)

3.4 EPEIE R (culvert)
K IR o HF

B @ K Sk b2k~ KIRTE ~ ok
JERTFTZHF A5 ERn H20%F AT EK -
"""""" “ A48 % (bend losses)&ﬁlﬂ" kB8 kK

3.5 KA
il

R K I

4. MIPIHESE3EE
(gated spillway) ~ %k
7K A 3% #(drop
structure) &

(split flow)

4.1 F‘Pﬁ Fa:fwcfiPJ/m//
RIEZ AL

645 7K F(sluice gate) ~ J0J K] F(radial gate) ~
Rl P2 38R ~ M PY & %% 2 Kk (fully submerged

10




gate flow) & 7% /7 3 (overflow weir) 5 2 B 4%

42 FAE R 345

HiERIEBXARS

ol NI B ~ KB BEZ Bk - i BARRR
ERPRZAESFELERE(W0E 6)

F1= &

4.3 BrAKAEIEMZ K

R

ko kg2 R ~ B &) B hofT 2L HEC-RAS
Bk KA AREIRAEGHER

4.4 T BAKEEY

Z KEE A

AR R B 7 sk AL R kKA e 2 K EE 3 b HAE 4
Y3

4.5 4K (split flow or
divided flow)-K 3E

s

‘\ﬁ -
g

¢, 41238 & B P(lateral weir and gate) g

(flow around island) % = oA 4 > R4EAL

o2 1IN
AR

R (o B 7)

(optimizing)

4.6 FAE: iR ER
#

B ARIIEZ A8 B B AT R R

5.HEC B 7 4 &
(Data Storage
System, HEC-DSS)
B F IRARE

-
5.1 HEC-DSS 1
HEC-RAS Z B4
1& A

B DSS [E A7k X & 4 B (hydrographs) ~ B #H
HEC-RAS ##: 4 £ £ DSS~ &£ HEC-RAS + 48 &
%% DSS ¥ ey F#t

5.2 HEC-RAS & z
R

J& 7 B it HEC-RAS 4 At 2 ghik

11




Fie Taoa Help

LIRCRON-HEH AL N I Il

=[] Geometry
= [#] Imported GIS Data +Biidges
O Transitior Lines?
[ Levee
- [¥] River
Os4 ===
" ] Trarsitior Lines
[[]impsrec GIS Data
i= [7] Results
1= [7] Stezdy Flows
[¥]8ig Fleedplar ~ ———]
Hegteprs S
["]Sigger Floodplan
[lGigger Deptn= [
[ Terrsir el

Creating transticr fines... Dons 1.5 s2c) ~
Creating interpolation sufzce.. {Done .89 saz)

Uzng 2gtng transeion ines
Creating intempelation suface.. {Cone (.80 sec)
Processiog WS Frofie: Bgger

Ceptr Grid ara Eoundary ... {Done §.12a5)
Crealing eolor ramp - Eigger Depths D08 sec

Using eaisting transiion ines
Creating imerpalation aufsce.. {Done [.83 2sa)
Processicg WS Fofie: By

|

|
i
Depti Grid ad Boundary |

F R R ¢ HEC-RAS User’s Manual 4.1
Bl 4 sA HEC-RAS #& 8 3t K5 LB B E

Hydraulic Design - Bridge Scour

File Type View Help

Tite: |Hudraulic Desian Data HD File: [C:AHEC Data\HEC-RAS\Steadw Examoles\SCOUR. h01

River:  |Pine Creek v| Prefile: [P -] Defaults | Brply I

Fieach: [Fine Creck =] River Sta: [10.38 BA =1 8|t Compute |  Report.. |
Contraction | Pier| Abutmeni | 25 Bridge Scour RS = 10.28 %J

LOB  Chanrel  ROB Legend | |

¥1: [284 [a3g [3.64 WEPF1 ||
Vi o [4a3  [zmo 20} “Greund | |
¥0: [a68 [713 [ - 1
a2 [s319 " [2514681 | & 15l Bank sta | |
w2 [Zieoe  [®ees | £ \;ﬂ\‘ /

DS [2.01 [201 [201 : L\_ }

Equation: |Defau ~] |Defau v | [Defau +| w10 \

[ Live Bed Specific Data \'IJ/

an: |7s85:88  [14888.23 [7565.88 57

| W1 Joesc4  [4000  [omdes

Kk Ki.|foss  [os40  [usad o

0 500 1000 1500 2000 2500 3000

Approach XS River Sta.: 11048 - Sration (ft)

IRight overbank expenent based on made of bed material transport.

CFE R AR B - HEC-RAS User’s Manual 4.1

B S 2 HEC-RAS 3 B #5304 Rl
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Lateral Structure Editor - Beaver Cr. - Lateral

File WYiew Options Help
River: ]BeaverCreek _v_l

e
Reach: [Kentwood ~] Hwhs: [54 -] 4| 1]

Apply Data

+

Description Il

—PlanData=—————
HW Position: ]Hight overbank _:_” Optimization ... | Breach ...

~ Tailwater Connection

Type: ] Storage Area

£

SA: [Storage area: Storage Area

SetSA ... l

All Culverts: ]No Flap Gates

|

Structure Type: IWeir/Gates:‘Culverls!Diversiun Rating Curves _v_j
el Lateral Weir and Culverts  Plan: Unsteady with Lat  5/7/2003 '_I
Gate 2 Tegend
1l 20 Grond
_— .
W - Baksh
Culvert | = 2% ;
g D
210
i
Diversion <
RC x5
s - =
-100 0 100 200 30 w00 500
St =
| o it S

[Edit lateral structure description

& #} & 5B : HEC-RAS User’s Manual 4.1

B 6 HEC-RAS FFiA &R BHBMAN @

Geometric Data - Lateral Weir with Full Looped Network
File Edt Options View Tables Toals GIS Tools Help

wo!sl River |Storage| 5. | Pump |[ Rs B
Reach | frea | Conn. | Station B |Pesoition:
Editors’ s

=—| @ O | <29

B Plot WS extents:

Junet.
(]

Cross
Section

Brdgﬁ Culy

fnline
Structure

Upper River

Lateral Bryon Creek
Structure

[—

Stor
oy

Storage
fArea Conn.
—

Pump
Station

HTah
Param. |

View
Picture

Lowver River

Midclle River

-

{

]

&4 & & - HEC-RAS User’s Manual 4.1

¥ S 06914, 0.9333

B 7 HEC-RAS 4-7iti#
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 GIVE FREELY of your experience that
issue at hand.

FOCUSES on the
Say what you THINK to the group (Pavate.
conversatons wh

are distracting.)

| APPRECIATE each persan's point of view.

Enjoy pariipating & leaming.

fle someone else is speaking |

Chen-Sheng Huang
Water Resources Agency,
Ministry of Economic

Taiwan

A 1 HEER RN

BA 2 HEHE—%
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Objectiyep:
Tound

Expansionand Contrac
Contraetionand Expansion i
Ineffectees Flow Areus

Bulanging the Pl Distribunon s u Brdge
(nque Bride Problers

Miultiste Dpenag Bodie Hiydrml

BA S AEREAHAED
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w ~ %43 Folsom K E

Folsom 7k & (Folsom Lake)fir i dbAmi » ket i B -7 Aa
45 JE (Sacramento) £ Jb 7 £ 40 /» 2R ° K BEALF & Bl 77T (American
River) L% @& b X AXBER » Wl 8 AT - KREFHRARL
BEE N HFH 3401t (104 2 R) ~ ik 1,400 ft (427 2 R) ~ &
% 1,120,000 acre-ft (13 4% 8,153 & m3) ~ &K m\m#& 1,875 sq mi
(4,860 km?) ~ % KALBE i34 @A 1,1930 acres (48.2 km®) » %A B
b ERAEETLEN 1948 £HBEZ > £ 1956 FREETMAZ
X b £ B 7% B (Bureau of Reclamation) % 3 & 32 o

Folsom KBz 4 | RBRLENF A - A218H
35 (earth wing dam) » Morman & 2I3F & 8 & 3% » & 3H34A K4 S5
HE BQE) - AKERSLERHFAAKE XRZEZRNETH
BAZEARAREAEREMBREABEREERK - £ A
KT ERKKANBEE -~ HE - KRG 4E -~ AR AR Z
BHERFAGHNERFE FosomFREE —FwR A 6 Z8ATTe

BEHKFEES  BERBRHEAHREET LR ZNRTK
& £ K & & K 7T 45 it 7K (probable maximum flood, PMF)# » & A &
sk BB EHBRA KRR 0 AR BRI ER AT 3 e 4
EHEENEERE - BUBHAHBRLEAEETLEN 2005 F
B 45 A AE AT B 21 8 A 31 £ (The Joint Federal Project) » 4T HE
¥ 9 1& £ 72 # B i (auxiliary spillway) B T42 » JL#RE
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Folsom Dam Improvements
Promoting Public Safety for the Sacramento Region

Felsom Dam arid Reservai sre & componant of the Cantrat Valley Projeci, owned and operated by the Bureau of Reclamation

WMid-Pacitic Region, Central Caltrm frss s
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Lake Berryessa
Napa County, CA

Drawn by Dewayne Hight

Fishing Nohs
= Winter . Stick to the sbeep points and sheer walls, Plastic worms and jigs produce consistent action in 20 to 40
fiaet of water. Crankbait and rip baits can alse be very effoctive.
= Spring  Time to go shallow! Throw topwater baits, spinnerbaits and brush hogs next to shallow cover in the
backs of coves. Head up Pope or Putah creeks for big smallies after a warm rain.
= summer - Fish early and late, Things get pretty crowded during the day. Toss buzzbaits and Zara Spooks along
the east shore at first light, Once the sun is up, go deep with 4 to 6 inch worms fished on a drop-shot rig.
« Fall . Fall is prime time for cranking! Tie on a Rat-L-Trap or shallow diving crankbait and target main body flats

in 3 ko 15 feet of water, Also trv a swimbait or Zara Spook if vou.re looking for a big bite.

B 9 Lake Berryessa 332 i E [§
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