Exercise 8

Ditch Networks

This exercise shows the user how to setup a network and perform network
computations.

The Network computations serve as the final calculation process in the design or
analysis of a storm drainage system. A GEOPAK drainage network is defined as a
series of interconnected nodes, links and areas which drain to a single outlet. GEOPAK
drainage accommodates multiple networks in a single drainage project.

8.1 Ditch Network Design

a) Select the Add Drainage Network tool, select Network > Add from the main drainage

menu bar or click the Add Network button in the Network Configuration Dialog.

r“ MNetwork Configuration - [Mo Active Network]A El_‘&r
Network ID: 4 {WEST ~[» X OW o [ el
Details W

Description: COutlet Node: [EW-1 ] &
Walidation Computations | =" l l TEr— |
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b) In the Add a New Network dialog, enter the following information:

Network ID: WEST DIT
Outlet Node: DIT-4

-

M Add a New Net.. (55005 .S

Metwor [D: | WEST DIT
Description:

Outlet Node: [DIT-4 ~| i

NOTE: The Outlet Node may be selected via the dropdown or by clicking ID Outlet and
selecting the Node in the plan view.

c) Click OK in the Add a New Network dialog box.
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d) Click the Build Network button. Click OK.
e) Click the Highlight Network feature.
f) Verify that all network components are highlighted.

.
'

NOTE: The drainage area DIT-4 will not be highlighted since it is built for an outlet node
type which does not consider drainage areas. In the previous chapter, we linked that
area to node DIT-3 so that it is covered in this ditch drainage analysis.

g) Click the Apply button. Network “WEST DIT” has been added to the project.
h) Click the Design button, then click OK.

i) Review errors to determine steps needed to correct and close the text editor. (See
Appendix C for common errors and fixes)
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M Text Editor: ..\drainage\drgmsg.txt l = | (=] |&]
File Edit Criteria
hlldl ¥

hGL Blowout upstream of Link DIT-2 minimum freeboard not achieved

HGL Blowout upstream of Link DIT-3 minimum freeboard not achiewed
Min Depth Exceeded at Downstream of Link DIT-3

| o

| Line: 1 Col: 1

8.2 Ditch Link Review

Now that the ditch network has been built and designed, we can review the computation
results for the existing ditch links in the network.

a) Select the Edit Link tool, select Component> Link> Edit from the main drainage menu
bar or click the Edit Link button in the Network Configuration Dialog.

Set to link DIT-1 and select Computation.

M Link Configuration Computations l = | |ﬁ]
LinkiD: 4] [BIT=1 ] E Lo Eener A A 2
ighlig
Details
Options Discharge= 0226 -
Definition Average Channel Slope= 3043
Conditions Average Uniform Velocity=  1.270 =
Constraints Ngmber of Cross Sgdions =5
Computation Width of Cross Sections = 100.000
B # Distance WSEL EGL Velocity

Type 4 0.000 867.829 867830 0.219

S 3 18770 868309 B6B333 1242
1) Pipe

(@) Ditch

b) Scroll down through the computation results to the data following the Width of Cross
Sections.

This data represents conditions at each cross section drop along the link. Note that
these points start at the end of the link and come back up the link to the beginning.
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The first data group provides the cross section number (0-4 in this case with 5 cross
sections), distance from end, water surface elevation, energy grade line elevation and

velocity.
ﬁ Link Configuration Computations { = | |il7-l
Link ID: j [DIT-1 - ﬂ EL\:Z:IZ:?EHH ﬂ ﬂ ﬁ ﬁ
Details
Options Number of Cross Sections =5 T

Definition Width of Cross Sections = 100.000

Conditions # Distance WSEL EGL Velocity
Constraints 4 0.000 867.829 867.830 0.219 :‘
Computation 3 18.770 868.309 868.333 1.242 e
& 2 37.541 B68.927 868947 1.141
Type 1 56.311 B69.616 869.634 1.078
- 0 75.082 870.036 870.075 1.586 -
L) Pipe
(@) Ditch

c) Scroll down further to review the second data group.

The second data group provides the cross section number, number of slope break
points in cross section, critical depth elevation, and top of water surface width.

M Link Configuration Computations l = | |ﬁ‘
Window Cent
Link1D: 4| (DT ] %H.'"hf:t o AXH
ighlig
Detailz
Options 1 56311 869.616 869.634 1.078 -
Definition 0 75.082 870.036 870.075 1586
Conditions # Mo Point Crit Depth Top Wid
Constraints 4 29 B67.694 B.847
Computation 3 27 868.309 3.830 r
2 25868927 4755 =
Type 1 33 BEOG16 13.044 —
. 0 32 870,036 1.842 -
I Pipe
(@) Ditch
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d) Switch to our other ditch links, DIT-2 & DIT-3, and review the computed data.

LinkiD: 4| [DiT2

Details
Options
Definibon
Conditicns
Constraints
Computation
Type
Pipe
@) Ditch

ﬂ Link Configuration Computations

Highlight

# Distance WSEL EGL Velocity
9 0.000 865481 855485 0514
8 18335 865.865 865908 167
7 36669 366,197 866248 1824
6 55004 866275 866.321 1736
5 73339 866.431 866497 2057
4 91673 866.717 866.789 2161
3 110,008 866941 B67.018 2.217
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ﬂ Link Configuration Computations

LinkiD: 4| [oim=3

Details
Options
Definition
Conditicns
Constraints
Computation
Type
Pipe
@) Ditch

— -

v) M e A A 2 A e ]

# Distance WSEL EGL Velocity
9 0.000 851.178 851.301 2815
8 25824 855274 855426 3.128
7 51,649 357.554 857629 27199
6 77473 859.161 859234 2163
5 103.293 260.862 2360524 1982
4 129122 861.738 861838 2535
3 154,847 862518 362606 2375

Using this information, we can determine if the existing conditions are adequate to
convey the water along the fill line and critical points where more capacity may be
required.

If using this methodology to analyze long proposed roadway ditches, you can determine
locations where special ditches may be required as the depth\volume becomes too
great for the regular ditch to handle.

8.3 Select Active Network

With the possibility of multiple networks in a single drainage project it may be necessary
to choose an Active Network to utilize certain GEOPAK Drainage Features.

a) Select the Set Active Network tool, select Network > Active Network from the main
drainage menu bar or click the Add Network button in the Network Configuration Dialog.

M DRAINAGE - DrainageProject.gdf - [Mo Active Netwark]
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Network ID: 4 JWEST ¥ W
Details |Set Active Network
Description: | | Outlet Node: [EW-1 ~|

Validation Computations [

Lock Sizes | | Unlock Sizes |
e & cp PP [ Lock Elevations | [Unlock Elevations |

b) Select the network West and click OK.

]

WEST
WESTDIT
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