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HEC-RAS Is software that allows the
user to perform one dimensional

o Steady and unsteady flow river
hydraulics calculations

e Sediment Transport
o Water Quality
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Why do we need Models

e Direct Measurements are costly
e Sometimes It IS hard
e Prediction



Hec-Ras Capabilities

 Steady flow water surface profiles - single
reach, dendritic, mixed flow regime.

o Unsteady flow simulation- full network of
open channels, adapted from UNET

o Sediment transport/Movable boundary- long
term trends of scour and deposition (not ready,
only bridge scour)



Input Data

Flows

Geometry

— Cross Section

— Spacing

— Structures
Manning’s n
Calibration Data



Other Applications and Capabilities

Bridge Scour

Culverts

Drop Structures

Hydraulic Jumps

Split Flow

Lateral Weirs

In Channel Weirs

Gated Spillways and Weirs
Vertical Variation in Roughness

GIS import and export features (HEC-GeoRAS 4.0 with
ArcView)

Yasser Raslan



HEC-RAS - Documentation

O User’s Manual: provides an introduction and

overview of the modeling system, installation
Instructions, how to get started, a simple example,
detailed descriptions of each of the major modeling
components, and how to view graphical and tabular
output

® Hydraulic Reference Manual: describes the
theory and data requirements for hydraulic calculations

® Applications Guide: contains a series of
examples that demonstrate various aspects of HEC-
RAS.
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Cross Section Data

Cross Section Data - geometry185
Exit | Edit | Options Plot  Help

River |Nile - |z + on | Flot Options @ [~ KeepFrev 5 Flats  Clear Prev
Reach: |Reach 4 | River Sta:[1420 =] 34 Assuit-Delta Barrage  Plan- Plan 08 9/23/2009
Description | |
Del Fow | Iz Flow | 8] =am Feach Lengths cg 028 .
[ LOBE [ Chanrel | ROE - Legend
Station Elovation | «| /10395 [10395 10335 EGPF3
il i 54.45215 on s : WaFF3
—2|ns602 5356449 0B | Charrel | ROB i
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17| 7O.6704 4250204 H
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19| 76.0382 42.2804
20| 76,3479 42.28877
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22| 772772 42,2703
23| 77.6407 42.76133
24| |1.2667 42.2236
25| 81.8512 4223622 40
26| 82,4964 42.24973
27| 86,3461 42.71332
28| 87,3073 42.22672
23| 90,8274 42.13541
 30(92.0952 4217729
31|106.8934 | 42.07566
32(114.0251 42.24329
33| 115.4731 42.30873
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Steady Flow Data

Steady Flow Data - steadyflow185
File Options Help

Enter/E dit Mumber of Profiles [25000 max): |1 Feach Boundary Conditions ... | Apply D ata |

[ Flow Data Changes

River: |Nile Add Muliple. |
Reach: |Reach 4 = River Sta:[1420 | Add & Flow Change Location |

Reach PF3
1| Hile Reach 4 1420 2141.204
2| Nile Reach 4 1318 2146991
3| Nile Reach 4 1310 2152778
4| Hile Reach 4 1305 2158.565
5| Nile Reach 4 1300 2164.352
E| Mile Reach 4 1295 2170139
7| Hile Reach 4 1290 2175.926
8| Nile Reach 4 1285 2181.713
9| Nile Reach 4 1280 21875
10| Mile Reach 4 1278 2193.287
11| Mile Reach 4 1270 2199.074
12| Nile Reach 4 1140 2193.287
13[ Nile Reach 4 1135 2187.5
14/ Nil= Reach 4 1130 2181.713
15| Mile Reach 4 1125 2175.926
16| Mile Reach 4 1120 2170139
17[Mils Reach 4 1115 2164.352
18/ Mils Reach 4 1110 2158.565
Reach 4 2152.778
Reach 4 9027778

Observed Water Surfaces Entered

|Edi§§t_eady Flows data for the profiles [m34z]



Elevation (m)

Summary Figure

Assuit-Delta Barrage Plan: Plan 08 9/23/2009
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Summary Table

Profile Output Table - Standard Table 1

File Options Std. Tables Locations Help

HE _FReload Dala |
Feach | River Sta | Profile 0 Total [Min ChEI['w.5. Elev| Critw.S. | E.G. Elev] E G. Slope] Yel Chl [ Flow Area] Top Width| Froude # Chi
w3 |l | | ) | ) | (i) | ) | mw2) | (w)

Feachd [1420  |FF3 HEE T ESE S 4757 0.000018 047 454524 G26.66
Feach4 [1410__ |PF3 214120 4199 4765 4767 0.000043 060 355657 E19.60
Feach4 (1405 |FF3 214120 3983 4749 4753 0.000076 085 2527.37  G0E.28
Feachd [1400  |FF3 214120 3948 4718 4722 0.000083 083 257158 551.30
Feach4 [13%5  |FF3 2141200 4002 4680 4584 0.000064 079 2697.14 49568
Feach4 (1350 |FF3 214120 3390 4653 4656 0.000102 078 273469 62283
Feachd |1386__ |FF 3 141200 3RE2 4594 45,56 0.000117 095 226063 40167
Feachd [1380 _ |FF3 2141200 w13 4514 4620, 0.000155 1.05 203158  379.98
Feach4 [1375__ |PF3 2141200 3284 4474 4476 0.000073 0BG 322266 680.36
Feach4 (1370 |FF3 214120 23950 4433 4438 0.000060 093 215939  281.37
Feachd [1385  |FF3 2141200 3704 4402 4408 0.000700 107 199587 34145
Feach4 [1380  |FF3 2141200 3077 4337 4343 0.000113 110 1950.93  354.09
Feach4 [1355  |FF3 214120 3641 4264 4271 0.000149 116 184812 47602
Feachd |1350  |FF 3 241200 207 4237 47240 0.000025 073 295240 48199
Feachd [1346 |FF3 2141200 /A 4213 4218 0.000104 098 2178.02 65362
Feach4 [1340_ |PF3 214120 3440 4140 4148 0.000765 124 1727.25 52380
Feach4 (1335 |FF3 214120 3435 4087 40.52] 0.000088 096 223418 E19.37
Feachd [1330_ |FF3 2141200 3319 4045 4050 0.000078 1.08 198515 41851
Feach4 [1325_ |FF3 2141200 3264 3994 40.02] 0.000709 1.24 172963 35754
Feach4 [1320  |FF3 2141200 325 3952 3957 0.000082 103 2079.44 48093
Feachd |1316__ |FF 3 714699 3146 3899 3806 0.000704 115 180292 40R23
Feachd [1310_ |FF3 215278 3278 3865 3868 0.000081 080 269053 74534
Feach4 [1305__ |PF3 215857 3241 3828 3833 0.000094 095 226397 65699
Feach4 (1300 |FF3 216435 2887  37.64 3772 0.000088 126 171973 31481
Feachd [1295 _ |FF3 217074, 383 316 3722 0000102 102 213244 E01.83
Feach4 [1250  |FF3 217583 2858 3695 3657 0.000028 057 383074 97971
Feach4 [1285  |FF3 218171 2817 3668 3675 0.000086 118 1850.24) 36642
Feachd |1260 _ |FF 3 ZIG7E0 3009 3640 3643 0.000043 071 308310 659.42
Feachd [1276_ |FF3 219329 2887 3603 3610) 0.000117 117 187227 44390
Feach4 [1270 _ |PF3 219907 2300, 354 3647 0.000125 111 198487 54018
Figach 4 | 1260 FF3 2193.07 23.04 35.04 50.07  0.000031 073  3011.86 §30.32
Feachd [1260 _ |FF3 219907 2818 3Bl 3467 0000715 110 200407 55363
Feachd [1256  |FF3 219907, 2632 M4 3419 0.000076 091 242254 69417
Feach4 [1250 _ |PF3 219307 2542 3372 3379 0.000094 121 181567 39514
Feach4 (1245 |FF3 219307 2782 3335 3338 0.000063 073 2797.44) 93335
Feachd [1240_ |FF3 219307, 2575 3289 3294 0.000706 101 2168.78]  E78.67
Feach4 [1235  |FF3 219907 2442 3248 3252 0.000067 085 256444 72092
Feach4 [1230  |FF3 219307, 2477 3200 3206 0.000097 1.04 212147 53984
Feachd |1226 _ |FF 3 719307, 2500 3180 3157 0000121 122 180829 47318
Dommnl A 17N oc 2 MaanT el R ™ nc AN nnnnno7 nai 470 AR TR AN hd

Tatal flow in cross section.
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Sediment transport Module

W Sediment Data - sedimentl

Initial Conditions and Transport Parameters ] Boundary Cnnditinns}

River | (&l Rivers) | Transport Function:  |Ackers-ahite g
Reach ~|  Sorting Method

Exner& -

Fall%elacity Methad: | Ruby -

Dammitta

River Reach RS Invert | Max Dspth‘ Min Elev‘ Sta Lsft‘ Sta nghl| Bed Gradation -
1| Dammitta reachS 394 10.2599 3 0 333.1199 Samplel
2| Dammitta reachB 333 89553 3 0 255.0001 Interpolated
3| Dammitta reachd 332 £.9733 3 1} 174/ Interpolated
4| Darmmitta reachS 391 6.68 3 0 169.4939 Interpolated
5[ Dammitta reachB 330 8.0793 3 a 219 Interpolated
E| Dammitta reachd 389 9.0533 3 0 279.9993 Interpolated
7| Dammitta reachS 388 8.6801 3 0 3| Interpalated
B[ D ammitta reachb 387 61301 3 0 405.48 Interpolated
9| Dammitta reachS 386 291 3 0 294/ Interpalated
10| Dammitta reachs 385 7.8199 3 0 32401 Interpolated
17| Dammitta reachb 384 8.03 3 0 421.6839 Interpolated
7} 5. Bed Gradation
| View
_} Bed Giadation Template: Dl D] 28] % B
| Class| diam mm) # Finer _
B N I [P 0.004 100
| Z2[vem 0.008]
4 |_3[FM 0.016
T 0.037] 807
—4 |_5[CcM 0.0625
4 |_B[¥FS 0125 0
= 7[FS 0.25 21 5 B0
9 |_8[Ms 0.5 44.37 I
-4 [ 9[cs 1 30.56 =
—4 | 10[¥Cs 2| a0
9 | 11| vFG 4 94.45 40
-4 [12[FG 8 100
—{ [13[MG 16
— |14|ca 32 207
—1 [15|¥CG 64
16[5C 128
17[LC 256 0 T
18[5B 512 0.1 0.5 1 2
15| MB 1024 Grain Size (mm)
20[Le 2048
@ ¥ Finer " Grain Class Fractions/weight

RS 394

-reachs

Legend

Ground
-
Bank Sta
Patential Erosion

Sed Bed Sta

a1 1Ty ammmitt=
4

ltencks
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»
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¢ Sediment Data - sedimentl
lFiIe Q_p_tic!n:_'- 'u‘lew : Helllp.

Initial Conditions and Transport Parameters  Boundary Conditions I

Select Location fa diment Boundary Candition

Add Sediment B oundary Location(z) | Delete Current Bow |

sediment Baundary Condition Types

Rating Curve I Sediment Load Series E quilibrium Load
RivhSA Reach RS
1| D arnmitta reachf 334 Sediment Time Series
D ammitta reachS 9

Rating Curve

Lead Specification for Dammitta reach5 8

MNumber of flow-load points |2 etz vI

Flow [rn3/s)
Total Load [tonnes/day)
Clay

WFM

FM

b

CH

WES

FS

M5

CS

oo ||| o | e s ra [ =

Cancel

I~ Set downstream pass-through boundary.
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Limitations

Uncoupled

Flow Is constant with respect to time (unsteady
IS optional)

Flow Is gradually varied with distance
Dominant flows In X direction (1-D)

Channel slopes less than 1:10H



