North
Carolina
Department
Of
Transportation

Hydraulics Unit

Instruction Manual
For

keopak

Drainage

3/12/09




Instructions for Geopak Drainage

Open Project

1. Open the Microstation design file
Path

2. Activate the GEOPAK Drainage tools within the Microstation
file
Path: Applications > GEOPAK Drainage > Drainage

3. Openthe GEOPAK DRAINAGE FILE (GDF) from within
the Microstation file.
Path: Drainage > Project > Open >

Note: You must remember to open your drainage project every
time. If you don’t you will lose that infor mation.

Open the
Drainage Toolbar

Geopak Drainage Library
Leave Alone!

#
Preferences =
-\b ﬁ

i
Node Menu Bar S Area Menu Bar

*__...—-—I
""—---_..’L A, './b \
Draw a Reach |Profile) / B2 }f': \ Link Menu Bar

of your System Y’ .f‘_
P -
A
Mavigator--Must use TR Hetwork Menu Bar
Tool + e,

Set Preferences

When you start a new Geopak Drainage project, the first thing you
have to do is set your Preferences. Preferences can be found on the
main Drainage toolbox (upper left box) or under Drainage> Proj ect>
Preferences.

Once you have opened the Preferences, you need to:
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Instructions for Geopak Drainage

Select your units:

Fx

Options
|_

Froject Components
Rainfall Parameters
Land Jze Options
Frequency Options
Intensity Option
Junction Logzes
Inlet Optionz

Mode Options

Link Optionz
Frofile Options
Plat Syrmbology
Updates

Save Options

kK | Cancel I

=101 x|

™ Englizh

Dirainage Area = Acres

Length = Feet

Dimenzion = Feet

Depth = Feet

Dizcharge = Cubic Feet per Secand
Yelocity = Feet per Second
Intensity = Inches per Hour

0 Metric

[ramagedrea = Hectares

Lenath = Meters

[imenzion = Meters

[epth = Meters

[izcharge = Cubic Meters per Secand
Yelocity = kMeters per Secand
Intemsity = Millimeters pern Haur

Fill in your project components:

5

Opticrs |
Inits

Project Components
Rainfall Pararmeters
Land Uze Optionz
Frequency Options
Intenszity O ption
Junction Logses
Inlet Optiong

Mode Options

Link Optiong
Frofile Options
Flarn Symbology
pdates

Save Optiong

QK Cancel

=101 %]

Drainage Libramy File [DLE]: |c:\ncdu:nt_\-'B_wcnrkspace\hydraulics_ Q

GPE Job Mumber: I 1y 2 Road Preferences |

Dirainage Cell Libran: |E:\NEDDT_VE_WDHKSF'AEE\h_I,Idr aQ

Criteria Diirectony:

GEOPAK DDB:

“whater and Sewer Project;

Superelevation Shapes File: | w2702 _1dy_shp_lzhp.dan

[T GEOFAE Site Project:

— Original Ground

TIM File "’I |/ hWE test_areah 2702T estidtmbe

plopppp

— Design Surface

TINFile | |

Jo

The path to the Drainage Library fileis:
C:\NCDOT_V8 WORKSPACE\hydraulics STDS\English

\gepak\dib\englib.dib

The path to the correct cell library is:
C:\NCDOT_V8 WORKSPACE\hydraulics_ STDSSandards\cell

\Hydraulics.cel
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Instructions for Geopak Drainage

Make sure you pick the RDY gpk file.

Y ou can pick the shape file, but roadway tends to make multiple
shapefiles, one for each chain. Also, | haven’t had much luck with
shape files anyway.

Rainfall Parameters:

2 Preferences - Rainfal 1ol
File:
Optiohs |
Unite r Fational Method
Project Components Rainfall 5ource: |Mecklenburg =]
R ainfall Parannetars
Land Use Options ~SC% Method
Frequency Uptions Fiainfall Source: [Mone Available =l
Intenzity Optian
unction Loszes ® jntecedent Moisture Condition |
Inlet UDtiD_nS ) Antecedent Maoisture Condition ||
N,Dde Dpllons ) Antecedent Maisture Condition |11
Link Options
Profile Options Hydrograph Time Interval: I 0.000
Plat Syrmbalogy
dpdates

Save Options

ar. | Caticel |

Rational Method:
We created an IDF curve datafor each of county using data from the

NOAA website.
SCS Method:
Land Use Options:
S —
- — Ratiohal Method
Opt
Ur:t;om | ® Single Land Use Item: ISample Land Llze 3
Proiect Components ' Multiple Land Uz [tem;
R ainfall Parameters [Land/Jse [kem [evel | Calar |weiahl Sthle |

Laﬂ d Llse Options
Frequency Options
|ntensity Option
unction Loszes

Inlet Options |5 ample Land Use =l Symbalogy: =

Mode Options ~ SCS Method

Link Optiong ® Single Land Use Item: |Sample Land Llze =
Profile Options ' Multiple Land Use [tem:

Plan Symbology [Land/Jse [kem [evel | Calar |weiahl Sthle |
Updates

Save Dptions

aK. | Cancel | |5ample Land Uss =] Spmbology: =
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Instructions for Geopak Drainage

| have added aNCDOT landuse option. Mike has put landuse levels
on the toolbar with the other drainage areas. Y ou haveto draw your
main drainage ar ea, then if you choose use the landuse shapes to

create your composite C value.

Frequency Options:
=
Options |
Urits Drainage Library [DLE): ... \englizhgeopak dibenglib. dib

Project Components
Rainfall Parameters
Land Usze Optiong
Freguency Options
|ntenzity Option
Junction Lozzes
Inlet Dptions

Maode Options

Link Options
Profile Dptians
Flan Syrbolagy
Jpdates

Save Dptiong

(1]8 I Cancel I

Most times you will select the 10 year for the Computational

— Fational Frequency Options

Computation Funoff Coefficient
Frequency: FPeaking Factor:

10 ear "I I'I.DDDD

— SC5 Freguency Options

Cumulative Fiunoff Coefficient
Frequency: FPeaking Factor:
v I | 1.0000

=101

Frequency. You will design the network or system with the 10 year.
If you want to check for a different frequency storm, but don’t want to
change the pipe size, you can do that.

Intensity Options:

File

=101 ]

Dptionz |
Lriitg

Project Companents
Rainfall Parameters
Land Use Options
Frequency Options
Intensity Option
Junction Losses
Inlet Options

Maode Options

Link. Options

r Intensity O ptions

Drainage Library [DLE]: ...\englishgeopak dibsenglib. dib

Fdimimum Time of Concentration: | 10.0000

Accumulate Pipe Flow Time by: Full Flow Velocity "|

f®' Compute Intenzity from Library Rainfall Data Source

) Abzolute [ntersity: ID.EIEIEIEI

[ weight Time of Concentration

Profile Options
Flan Svrbalogy
Updates

Save Options

~ Inlet Computation Only

v Abzolute Intensity: |4.EIEIEIEI

ok I Cancel |

e Per our Guidelines, you will use a minimum time of
concentration of 10 minutes.
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Instructions for Geopak Drainage

e You should get your pipetimeby: Full Flow Veocity.
e Usethe ComputeIntensity from Library Rainfall Data
Sour ce for the Intensity Option.

® |nlet computation should be checked on and use 4 in/hr.

Junction Losses:

Use Method 2 for your Junction Loss computations. (Bend, Simple

& Complex)
Options | [™ Disable &llJunction Loss Computations
Urits .
Loss Welocity:  Actual ™

Froject Components Y _I
R ainfall Parameters Description Loss Cosfficient - £
Land Use Options .
Frequency Options Pressure Expanzion: | 0.3000
Inten't-"' pt":'n :_; Free Surface Expanzion: | 0.1000
Junchion Logses L
Inlet Options Pressure Contraction: |EI.50IZID
Mode Options
Link. Optians Free Surface Contraction: I 0.3000
Profile Opticrs :
Plan Symbology Bend Loss:  Method 2 vI
Updates Terminal InlstAlunction: [1.0000
Save Options

Simple Junction:  Method 2 "I

Ok | Cancel | ﬁ;': Comples Junction:  Method 2 "l

e Method 1is Modern Sewer Design
e Method 2isAASHTO
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Instructions for Geopak Drainage

Inlet Options

Optiohz
Units Inlet By Pazz Optiong: By Pazs ag Total Digcharge Vl

Project Components
Rainfall PFarameters
Land Uze Options Default Spread nalue: W

Frequency Ophiong

Intenzity Option [ Estend Superelevation Shapes to Inlet at Shape Slope
Junction Loszes

Link By Pazz Flow Options: Do Mat Allow Inlet By Pazs in Link Discharges "I

Inlet Options
Mode Options
Link. Optionz
Profile Options
Flan Symbology
Updates

Save Optionz

] | Cancel |

e Per our Guidelines, Inlet By Pass should be treated as the
“Total Discharge”.

e TheLink By Pass Flow should be set as “Do Not Allow Inlet
By Pass in Link Discharges”

Node Options:
i
Eile
Options |
Units Diefault Mode 1D Prefi: I
F'rqect Components [T ScaleMode Cel:  Scale Factan |1.EIEIDD
Rainfall Parameters
Land Uz Dptions Minimum Freeboard: [0.5000

Frequency Options
Intenzity Option
Junction Loszes
Inlet Options

Mode O p[il:l &
Link Options
Profile O ptions
Plan Symbology
Updates

Save Ophons

(0] 4 I Cancel |

Set you Minimum Freeboard to 0.5 per our Guidelines.
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Instructions for Geopak Drainage

Link Options:
P [T 3
O ptions Default Link [0 Prefis: I
nitz ~ Link Profile Qptions
Project Components Design Optimization:  Minimize Depth of Cover "l
Rainfall Parameters . . i
Land Lise Options Elgvation Ophiar: &t Hydraulic Center "l
Flequgncy El_pticnns — Link Deszign Dptions
Intenglt}l Dption ' Design fior Maximum Capacity
Junction Losses _ )
Inlet Options ® [Diesign for Full Capacity
Mode Options 2 Diesign Partial Capacity (d/D] Ratio: [ 1.0000
Li"'l::- ':'F"-i':"':i: 2 Design Partial Capacity (9/8) Ratio: [ 1.0000
Profile Options . .
Plan Symbology Link Slope Decimal; 3 ""I
Updates ~ Link Criteria File
Save Optionz Bl i I
— Hydraulic GradeLine Options
Ok I Cancel | Hydraulic Gradeline Baziz:  Equal Hopdraulic Gradeline "’l
e Wewant to design pipe by using the “Minimize Depth of
Cover” option
e Set the Elevation Option to “at Hydraulic Center”
e Choosethe Link Design Option of “Design for Full
Capacity”
e Thisoption agrees with the design criteriain our Guidelines
Profile Options:
)
5 =10
Options
Units [™ Default Profile |D Prefis: I

Project Components
Rainfall Parameters
Land Use Options
Frequency Options
|ntersity Dption
Junction Lozzes
Inlet Options

Mode Options

Link Optionz

Profile Optiohs
Plan Sornbology
|Jpdates

Save Options

(1] I Cancel |

[~ Create Cogo Chains and Prafiles

e Leave boxes unchecked

Hydraulics Unit North Carolina Department of Transportation
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Instructions for Geopak Drainage

Plan Symbology:

gPreferem:es - Plan Symbology ;IQIEI

File

Optiohs | Plan View Parameters

Unitz Component Linear Text Label

Project Components )

Rainfall Parameters P m _ r

Land Uze Options Fipesz: = v

Frequency Options . ;

Intensity Dphgn Ditches: - _ I_

Junction Lozzes Culverts: - _ r

Inlet Optionz Hod

Mode Options [ Hedes

Link Options [ Set Mode Call Symbology

Profile Options Inlets: - _ v

Plan Symbology . i

Updales wrctons [ T ¥
ok | Cacel| | oo [ NN

e Set the pipesto the default level, color 9, line style 0, and you
can choose the line weight.

Updates :

Optiohz |

Units ¥ Autornatic: Link Updates on Mode P elocations
Project Components

Rainfall Parameters v &utomnatic Update Area data on Network Design
Land Uze Optionz
Frequency Options

v &utomnatic Update Mode data on Network Design

Intens_it_l.J Option ¥ Automatic Update Link data on Metwork Design
Junction Loszes

Inlet Optiohs ¥ Automatic Update Profiles an Metwark, Design
Mode Ophions

Link. Optiots ¥ Automatic Update Metwork on Prafile E dit
Frofile Options

Plan Symbalogy

Save Options

OF. I Cancel |

e All the updates should be turned on
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Instructions for Geopak Drainage

Save Options:

Options |
Unitg v Automatically Save Drainage Updates

Project Components _
Fainfall Parameters ™ Automatic Backup

Ilg;aenqdulél:gyuﬂpgt?;:s [~ Automatic 5ave: MI
Intenszity Ophian

Junction Logzzes

Inlet Options

Mode Ophions

Link Optionz

Frofile Options

Plan Syrmbology

Ipdates

S ave Options

(1] 4 | Cancel I

Turn on the “Automatically Save Drainage Updates” option.
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Instructions for Geopak Drainage

NODES

Placing Nodes:

1. Open the Navigator tool (Drainage: Utilities > Navigator) ----
Y ou can also reach most tools from the Main Drainage Tool bar

=

Wiew  Toals

=101 %]

C )

Bx oS rae

I | Description ﬂ

1 Open End ]
. : Dl -11

3 JB 12

4 Dl--13 X

] Dl--100 i

B CB--14 ~

7 OPEM EMD 15 :l

[T Highlight ™ ‘window Certer [T Guemy

=

o
=
18

Fs ¥ = BE
N

N =

Click on the Node button from short-cut tools at the top of the

Navigator.

Hydraulics Unit North Carolina Department of Transportation

Click Add Item (right side of the list box)

Enter the Properties Information
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Instructions for Geopak Drainage

For a Catch
Basin.

Catch Basins on Grade

| For Description, just putin CB l

CB that are On Grade, are in the

Node Type: Grate

By Pass to Node can be filled out

& Node Configuration - Properties = i
¥ Windaw Center
NedelD 4 0+ " ;
! Y tHigigh W% wd b |
Descriphion: |CB
i = Hode Type:  Grate vl
S pread Crteria Frofle; On Grade b
Elevations Library ltem: |340.03G ¥
function Loss: By Pass o Node: [16 ~
D|stharg§ Options MaxBy Pass: W
Computations = :
I" ModeBottom; [Exisra (2B = :
[ OvemideLdvay Pagitem [ =) At

at any time.

WMax By Pass is just a note.

After you get several nodes placed you can start filling in the “By Pass
to Node” box. Select or input the box that this box (in this case Box

10) will bypassto.

If the CB happensto be the last onein line then

there will not be abox for it to bypassto. Thiswill give you awarning
message when you run your system. It isnot an error, it isjust a

message.
75 Node Configuration - Location B [ S
e . '
MadelD 4 [10 v X
4 ]ierm w @ % gty |
~ Dietails
Options [V Chain [L =] ¥ Pufie L =
Imertim - Coardinates / Staioning
ocation , @ Ao
SRR Align: TagﬁtmEIamenlvl el
Elevations Station: [35+75.00 ¥ 1983026421
function Loss I Offest 36000 ¥ e
Discharge Options . o
Computations I” Miror Node Dffsek from Gudter o Inlet: | 0.000

Hydraulics Unit North Carolina Department of Transportation

Toggle on Chain and Profile.
Select correct Chain and Profile.

Make sure you switch when you go
from L line to Y line.

For CB's, choose Align: Tangent
on Element. Choose this button
and select the back of curb.

Type in station or use this button
to slide the CB to correct
location along the element.
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Instructions for Geopak Drainage

Node Configuration - Spread Criteria for On Grade o =l B3| TTT—
& = = In most cases, Reference PGL is the
W ‘window Center . best choice. Make sure you have the
Mode D |1!] vl ¢ | _
_ o Y G higin P ABEA _tesh | right Profile
~ Detats

— hd

| Optiors | Lﬁﬁgi@:ﬁ = el 2 Spread Source: You can use the

Propetties S T v library | built to get started. T_hen go

Lacation back to User Supplied to modify the

Widh  %Slepe Fioughness | e i widths. You build from curb face to

Elevations 2000 6.000 0.015 Maximum ———— the Center line.

Junciion Loss 00 2000 005 Pond Depth: [0.500 -

Discharge Dptions ¥ | -

Computations [Bow  [200  [ooi5 Pond Widi: [Z5.000 Pond Depth and Pond width are
used as checks. They do not control
the design.

5]
™ ‘window Center . | .

NodelD 4 [i0 =l » I Highight W% w ) oo | Elevation Source: For CB's | use

Ditais - PGL + Spread Section. You can

— | use User Supplied.

| Options ] Reference Suface: TINFile ¥ l[ RADTMS0E24pT_ls_tr Q& A

Froperties : 1 n

Location Elevation Souce: POL»3 Section 7] 475508 Node Elevation Option: For CB's

Spread Criteria Nods Elevation Option: Constant Offset | [0170 show 0.17". This will accomdate
Elev Vertical Alignment. _Allow DiopMankole | 0000 the 2" drop in the curb.

Junction Loss

Discharge Opt an?mum Depth: |1.?Sﬂ
Computations Masimum Depth: [ 20.000 Vertical Alignment: Use Allow

I Add Sump Bepth ] Drop Manhole. Match soffits

(crown) can cause issues.

For Minimum Depth, see the Box Depth Chart from Maximum Depth: | usually put in 20 feet

10/21/2001. Minimum cover is listed for each box type to create a large envelope

Before going to Computation “page”, add your drainage area.

7 Node Configuration - Junction Loss ] 1

¥ Window Center

Node D |1D = o b Appl

odelD 4 X ¥ Highlight o &1 = @ s

— Detai Add your Drainage area

etails
:, ® Def : to your CB Node before
Dpt|on§ Defined Equations going to compuations.
Froperties ) Equations « Loss Reduction: | [oog
Location ) Abzoluts Loss: [0000
Spread Criteria
Elevations ) Supplisd K. - Dutlet Yelocity: | 0000

i ) Sypplied K - Change in Yelocity: | 1000 No input is typically

Discharge Options ) None required for the Juction

Computations Loss "page” or Discharge
Option "page”
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Instructions for Geopak Drainage

75’ Node Configuration - Computations

=101

Spread Right Intercept = 4.8767
Grate Length = 3.0000

Grate 'Width = 2.0000

Grate Capacity = 1.2709
ByPazs Flow = 0.2340
Efficiency = 0.8121

Jukction Loss
Dizcharge Options

Compitatic

¥ Window Center
NodelD 4 [T =1 b 2 M o w A _oee |
— Details
Optiohs Dizcharge = 1.5649
: Spread Width from Gutter = 4.8767
E'Dpf.”'es Total Panded Width = 46767
ooanen Ponded Depth = 01775
Spreat?l Criteria Spread Left Intercept = 0.0000
Elevations

Discharge is based on
4"(hr + Bypass

Catch Basins in a SAG

ENode Configuration - Propetrties

=10] |

IV Swindow Center
¥ Hgig | X 8w ) _tee |

CB Type E are found in the

Node D' 4 |39 - »
r Details
Diescriptiot: ICB
Mode Type:  Curb and Grate v|
Spread Criteria Prfle: Sa hd
Elevatiors Library kern: |340.03E -
Junction Loss

Dizcharge Options
Computations

[~ Mode Eattom: |E:-cisting B Boy vl

[~ Overide Library Payiten: |

Curb and Grate Node Type.

Make sure to change
Profile to SAG

Align |

£ Node Configuration - Location

=0l

¥ w/indow Center

0 | - -
Spread Citeria Aligre T angent on Elernent I
Station: |49+89.93 :

[~ Offset; 38.006
I Mimar Made

Elervations
[unction Loss
Discharge Options
Computations

+Angle: | 0.000

[Hffset fram Gutter ko lnlet: I L]

L B R I g e R
- Details

Optiorz W Chain: [C ~] ¥ Prfie: JU | Follow the previous
Propertie: Coordinates ¢ Stationing

steps to place the CB

1983820718
W 784093.997

Hydraulics Unit North Carolina Department of Transportation
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Instructions for Geopak Drainage

o o] 3
NodelD 4 55— =1 b |7 ‘windaw Center A )| o | Setthe % SIupe_Left and Right.

IV Highlight Generally we will use 0.3%
- Detailz
@ % Slope Left: |4.DDD Right: |D.SDD
Propetties % Digcharge Left: |90.UUU Right: |1U.UUU

Spread Crozs Section:

Location - Estimate the % Discharge Left
e Spread Source:_User Supplisd vI and Right

Elevations width %Slope  Roughness | Mauimuirn

Junction Lozs 2000 E.000 nos &1 | Pand Depth: | 0.500
Discharge Options 22000 2.000 0.015

Computations 14.000 5.000 0.015 3 | Pond'width: [Z5.000

(14000  [5000  [O.015

Remember to build your
spread from the Curb face out

Elevation page handled the same way before.
No input required for the Junction Loss and

Discharge Options pages.

i
v ‘window Center
Mode [D |39 I Appl |
el < IV Highlight W g% e A R
r Details
Optionz Digcharge = 1.5403 -
: Total Ponded Width = 96451
E'Dpf."'es Ponded 'width Left = 4.9440
eaen Ponded Width Right = 2.6099
Spread Criteria Panded Depth Left = 01789
Elewvations Ponded Depth Right = 0.1322
Junction Loss Inlet Length = 3.0000
Dizcharge Options Grate &rea = 31000

4rea Reduction = 0.5000
Grate Perimeter = 7.0000
Petireter Beduction = 0.5000 ;I

Computations

DI’s and 2GI’s

DI's and 2GI’s are handled just like CB’s. DI’s and 2GI’s that are
against curbs or island will have similar spread criteriaasa CB. The
DI’s and 2GI’s will also have bypass if on a grade.

If the DI’s and 2GI’s are in a yard, | usually say that the box isin a
sag. This way | don’t have to worry about bypass. | build aditch here
with a steep front slope and aflat back slope. Thisisfor arough
estimate only. These ideas are up for discussion.

Remember to add your drainage areas.
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Instructions for Geopak Drainage

For DI’s and 2GDI’s in a ditch

If the ditch has afalse sump init, then choose the Profile: Sag option.
If you are going to use false sumps then you will want to enter the By

Pass to Node data
75 Node Configuration - ! rade o ] 5|
BT ] Used the Library ltem as the
NodelD 4 [200 =1 » findow Certer W oy m A Apob | spread source and chose the 5:1
I Highiight ditch option. If you need to modify

- Detals R = e the ditch dimensions, toggle it
| Srra— Lulg Udinal ource; E‘Eﬂm £
Opors | 5pread Cross Section back to User Supplied.
Propaities Spread Source: _Library [tem Vl [Dich 51 |
Location B
5 T ‘width %Slope  Roughness |
Elevations 2000 | 0000 (M5 i Notice how the ditch has both
Junction Loss 20.000 20000 | 0.045 a positive and negative
Dm"f Options slopes to create the ditch.
L-ompriabons [z8000 [2000  [0015 Pond Widih: | 25,000

7 Node Configuration - Elevations o ] A

[~ “Window Center i .
NodeID 4 |2DD - » N Wy w4 Aol | Elevation Source: Choose
I Highlight the User Supplied option for
- Dietails the top of box elevation.
Options Reference Surface:  TIN File vIl RADTMAWOE24p] ls_tr @
F‘rope_rties Elevation Source:  PGL + Spread Section ™| 490834
Location
Spread Criteria Mode Elevation Option:  Same as Source ¥ | 450834
|'3"""5"-'_ " Wertical Aignment: _Allow Drop Manhole 'l I [ Minimum cover is different
unctian Loss Mirium Depth: [1.920 for each type of ZG.I and
Discharge Options i for both types of DI's.
Computations M axirnurn D epth: | 20.000

I &dd Sump Depth: [O000
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Instructions for Geopak Drainage

SAGSINLETSin GEOPAK DRAINAGE

Geopak Drainage handles inlets in a sag alittle different than Flowmaster.

Flowmaster asks for a % clogged. We usually use 50%.

Geopak Drainage asks for an area reduction and a perimeter reduction. This
was tested against Flowmaster. The area and perimeter reductions were
adjusted to match the results found in Flowmaster.

Geopak Drainage Definitions

Ponded Width Left:
Ponded Width Right:
Pnded Depth Left:
Ponded Depth Right:

Total Ponded Width:

Junction Boxes
and Manholes

Spread calculated just before the inlet on the left side
Spread calculated just before theinlet on the right side
Depth calculated just before the inlet on the left side
Depth calculated just before the inlet on the right side

Spread Calculated at the inlet based on the depth. The
depth is determined by weir or orfice equation,

whichever is greater.

gNode Configuration - Properties . _|EI Xi
— I~ “window Center b
Made ID ! Aol |
ode 1D 4 =] P bk St My w4 _Aeel

- Details

:ir:::z:
Location
Spread Criteria

Change Node Type to Junction.

Description: |JB\:\.II\"II-I— i =
Mode Type:  Junction Bl

Frafile: (O Giade el
Library [kem: m\

Aligr |

™ Mode Battom: [Existing CB Box

™ Ovenide Library Payitern: I

Notice how the Profile becomes
greyed out.

You have many different
options under Library ltem
including Manholes and
Convert to JBwMH, etc.

Hydraulics Unit North Carolina Department of Transportation
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Instructions for Geopak Drainage

=11
™ window Certer
Node D 4 [50 ~1 »| il o @ w ) _teol |
- Details
= Longitudinal Slope Source:  Reference PGL | 5068
Distiiis Spread Cross Section Making sure you have the
EIDUC:I::S Spread Source: _User Supplied | Reference PGL selected and

BT width %Slope  Roughness | fil_ling out the Spread Criteria
T—— will help you find you top

Elevations 36000 2000 | 005 - Maimum —————— il he
Junction Loss Pord Depth: [0.500 plevation.
Dizcharge O ptions »

Eomputations [z5000  [zooo  [oos Pond width: [25 000

Flevations g ]
i Elevation source can be from the
Node ID 4 [50 -1 » - IR ey o w &) Aooly | PGL+Spread Section, User
_ iatt Supplied or the TIN file.
- Details If JB is behind the curb, use User
| Options Reference Suface:  TIMNFile ¥ ” RADTHAOE2dpT_Js_tr Q@ Supplied
Prope.rties Elevation Source:  PGL + Spread Section ™| 430,834
Location : i
Spread Criteria Mode Elevation Option:  Same as Source | 490834
PP Wertical Alignment: _Allow Drop M anhale VI |U.UDEI
unchion Logs e
Discharge Options Minimum Depth: [1.920 Minimum Cover varies based
Computations Masimum Depth: [20.000 on if JB has manhole and is
I™ Add Sump Deptty [0000 under pavement.

You can put in a drainage area for JB’s if you are tying into an existing
drainage system. It just won’t have computations.

Other Drainage Structure or Nodes

Most other drainage structures have been added to the drainage library
and follow a similar pattern.

OTCB are located under the Curb Node Type. | set it up for the
number of sides you could have open.

Under the Other Node Type you have collars, open end pipes, etc.
The tops of these nodes should either at least the top of the pipe. You
can control theinvert in the links for these items.
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Instructions for Geopak Drainage

Outlets

AREAS

The way Geopak handles an outlet is awkward. Because the outlet isa
node, you haveto put in atop elevation. We would rather put in the

invert out elevation. So, you have to estimate the pipe size add at |east
acouple of inchesto it and runit. You can adjust thefinal elevation in

the Link Conditions.

o oniraien -Prepetes EE
™ window Center
Node ID 46 hd ) b A
< jerww w o w o |
Descriptior; | OUTLET
Mode Type:  Dutlet >
Frofiles | Orifarade ¥ @

Library ltem: 1DwetNode[Miw] YI

unction Loss @ Fix Tailwater at:

E’_‘_ﬁ?‘_fﬁ"{f“ms ) Taiwater Elevation: [7003

™ Mode Bottor: [Exstng

™ Ovenide Libram Pasitem: | = ~an

Right now we offer 4 outlet
nodes. 2 for Rip Rap, a
headwall, and a generic that
can be used when connecting to
an existing system.

| have been using the Fixed
Tailwater at: Critical Depth.
There are several other options
to choose from.

Brode Conguton-Gevatins RIET
Rl ca— G S TN
- Details
[ptionz Reference Surface:  TIN File V”Wﬁﬂm_ls_tr Q
E;D;Tirgss Elevation Source:  User Supplied 'l IW
Spread Criteria Mode Elevation Option;  Same ag Source 'l 342000

Elevatior

ans
Junction Loss

Wertical Alignment; _Allow Drop Manhole 'l IU.UUEI

Elevation has to be the top
of the pipe or higher.

Vertical Alignment: Allow
Drop Manhole

Minimum Depth: Setto 0

Bischarge:Options Mirimum Depth; I 0.000
Camputations Masimum Depth: |2U.UUU
I Ackd Sump Depthe [ D000
RI=F
™ ‘window Cenb
AeaD: 4 EII~] » - 0N 8 @ W) & Aol |

Desciption: | ToModeID: 200 By

Diai fies (2988 — firea Selection /£ Creation
Base CValue: [0.900 EE'“‘ | DT&TE"B
Time of Conc.: [12.711 2 i
i~ Hydro. Method — Compute TC | Fick Boundamy DP
Elements Create Shaps

' Rational
) 5CS

Hydraulics Unit North Carolina Department of Transportation

| Draw a Drainage Area |

Use Select Shape Option to

choose the drainage area

Pick your base C value. | usually
use 0.9

Time of C: | usually put in 5 min
for a CB. For off site "Compute
TC" works good.
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Instructions for Geopak Drainage

COMPUTE TC

Compute TC seemsto work pretty well. The better your tin files are
the better results you will get. Most of us will not have proposed
DTM so this option will not as well for CB as it will for DI’s picking
offsite drainage. Y ou can aso use thistool any time you need atime
of concentration as long as you have DTM coverage.

£ Time of Concentration B ] 54
Choose your TIN file
Drainage e e

| TIN File vll DALIDARMNRZ303E _ewistlin | G

- Defing Path Use ID - Segments. Left click to

Trace | fy 1D - Segments | ID the segment. Right click if

you don't want to use an option
¥ Sheet Flow like Concentrated flow.

Method:  FHA "’I Length: |1EE.24D
Y alue: |EI.15EI Slope: |2.4EIB

T Shallow Flow s bl s
Length: |125.2B1 Z
s to use. The coefficients can
Inter. k: | 0.150 Slope: |1-34? be found in the tables below.

T Concentrated Flow

Methad: Cantinity "I [Lergth: |EI.EIEIEI

yelocty: (0000 You wi_ll need tu_ solve for
your ditch velocity to solve

CONCe ntrate flow.

Accum, Diztance: 293521 J
b
Accum. Avg. Slope: 2220

Hit compute and Appl
Te= 12711 Compute | Apply | . e

Choose your TIN file.

| liketo use the | D-Segments option so that | can control things more,
but the TRACE option may work better for you. Use the tables below
for HEC-22 to get your “n values” and “intercept K”.

Right now use another program to determine your velocity for
concentrated flow.

Hit compute and apply.
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Instructions for Geopak Drainage

Table 3-2. Manning's Roughness Coefficient (n) for Overland Sheet Flow™.

— 1. Repor: Mo, EHWANHI-D1-021 2. Gowernmental Accession Mo, 3. Recipient’s Catalog No.
= HEC-22
= 4. Title and Subtitle §. Report Date
< July 2001
L& Urban Crainage Design Manual 6. Performing Crganization Code
_E Hydraulic Engineering Circular 22, Second Edition

Cast iron 0.015

Corrugated metal pipe 0.024

Cement rubble surface 0.024

Fallow (no residus) 0.05

Cultivated soilz N (AR

- s [ )
L i You got J options

OW 7

e aealD: 4 [200 < »  Higiigh % ocal A & Awol |

| Detais 1. Make your base C on the

| | Options ToMode|D: 200 éfg Definition page be your composite C
o f|nin3n Subarea  CWalus Desclmtlc!n | s :
— | [ - 16895 0,500 Residential Diiveston S .

| |Fomputation (@l | 2. Fill this subarea chart in by hand.
— S ¥ Display Orly

« | 1 Hydro. Method — ¥

(|| ® Rabond 3. Use the "Land Use™ levels found
| oo in the Plan Prep tool bar under
[0.000 [o.000 I Drainage Areas. Draw the shapes
and click "Automatic Delineation.”
Table ? You have to draw and choose the

o entire drainage area on the
L Definition page.
| F

Tl S

cropped; woodland (overland flow)

Short grass pasture {overland flow) 0.213

Cultivated straight row (overland flow) 0274

Mearly bare and untilled {overiand flow); alluvial fans in western 0.305

mountain regions

Grassed waterway (shallow concentrated flow) 0.457

Unpaved (shallow concentrated flow) 0.451

Paved area (shallow concentrated flow); small upland gullies 0.815

1. Report Mo, EHW ANHI-D1-021 2. Govemmental Accession Mo 3. Recipients Catalog Mo.
HEC-22
4. Tithe and Subtile 5. Repaort Date
July 2001
Urban Crainage Design Manual f. Performing Organization Code

Hydraulic Engineering Circular 22, Second Edition
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Instructions for Geopak Drainage

Sorsnapetres st S Liold
N I~ ‘Window Center
dieald: 4 [200 L i R R ool |
~ Dietalls
Ogbars | ToNadsID: 200 %
Definitian Subwea  CYake  Description | o
16895 0500 Fesdental -
Computation o o i
5 Display Oriy
~Hydro. Method — ¥
® Rational
) 508

[0.000 {0.000 |

You got 3 options

1. Make your base C on the
Definition page be your composite C

2. Fill this subarea chart in by hand.

L

3. Use the "Land Use” levels found
in the Plan Prep tool bar under
Drainage Areas. Draw the shapes
and click "Automatic Delineation.”

You have to draw and choose the
entire drainage area on the
Definition page.

Finally, click on the Computation tab. Click onthe Compute
Dischar ge button and choose Apply.

gDrainage Area Computations i :_

=101 ]

%o A & Apply | Make sure to hit

Compute and Apply

Composite: 2948

[~ Wwindow Center
Area 1D: 200 b
realD: 4| =P i
- Detailz

Elptllolr?s Area Calue Campite
D efinition : Dizcharge
P Total Subareas:  1.530 0500

Caomputation Remainder:  1.258 0300

You can see your

- composite C value
oo — |

— Hydro. Method
@ Fational Computed Intensity:  5.312 g
© 55 Computed Discharge: 10,502 Discharge is based on
10 year intensity

Close the “Drainage Area Computations” box.

Now that the drainage area has been entered, return to the Node
dialogue box and click on Computations. Go to page ?in the Nodes

handouit.

Hydraulics Unit North Carolina Department of Transportation
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Instructions for Geopak Drainage

LINKS
Links are pipes and ditches. For now we will only design pipes.
Thisiswhere you will create your system, by connecting
nodes with links.
Y ou will not get any computations until you have created a Networ k
(next section), but you will create a path for program to follow.
Pipes are designed by slope capacity only. If discharge exceedsthe
maximum allowable inlet capacity, the pipe size must be changed
manually. At thistime the program doesnot check for inlet
control of a pipe based on our STORM DRAIN PIPE
MAXIMUM CAPACITY TABLE.
IDon’t hit Add or Update until you have completed all
options!
On your Navigator, click the LINK button. Then choose the Add
Link option. (Note that the program defaults to the next available link
number.)
# Link Configuration Definition =10 R
Lok D: 4 b | irdntats g g g o oo ||| [ — ]
- Details
: Desciptions [ Choose your From Node and To
FromMode: [3 =] % ToMede T =] Node. All boxes have pipe
Conditians Length: 54.4466 [~ UseMS Element (1) connection points on each side.
Canstraints Configuration
Camputation Shape: Ciicular ¥ | Material  Concrete ¥
- Tope IV DesignSize  Size:  15in FIC Pipe 59|90t---I
® Pipe [~ Desion Barels  Number of Barrels; ;I Roughness: I_D_DT E‘h?m“:e Iyour Shape and your
© Ditch ™ Dvenide Library Payitemn: l— = el
Make sure Design size is toggled ON
Turn off Design Barrels and set Number of Barrels to 1.
Enter your Manning's n for Roughness. You have to change
this for each type of pipe.
If the pipeisan existing pipe, check the “override library payitem” and
type in “existing”. When you run the Payitem Utility at the end of the
project, the application will move existing pipesto a scratch level that
will not plot and have a 0 line weight.
Hydraulics Unit North Carolina Department of Transportation Page 23 of 29
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Instructions for Geopak Drainage

E’Link Configuration Definition

=10] ]

Choose your From

‘and To Nodes

Type
) Pipe
) Ditch

v Overide Libran Payitem; | Existing

: . [~ “window Center .

Link ID: % soply |

I A L T ¥ | A
- Details

Diascription; |

Defirition From Node: [43 =l % ToMNode: [67 =l
Conditions Length: 20,4454 [T Use MS Element 11

Congtraints Configuration

Cormputation Shape: Cicular Y| Material  Concrete vI

[" DesignSize  Size: 18in RC Pipe Select. . |

[~ DesignBamelz  Number of Barels; 1 v| Roughhess: |EI.EI12

Choose your Shape
and Material type

Turn on Override
Library Payitem and
enter Existing into the

field

Make sure Design Size is toggle OFF.
Turn off Design Barrels and set Number of Barrels to 1.
Enter your Manning's n for Roughness. You have to

change this for each type of pipe.

Go to Conditions

Conditions

-Unless you want to hold an elevation, no changeis required here.

For this workshop, no entries are required.

-Note: If you need to hold an elevation at either end of the Link (pipe)
(for example tying to an existing system) check the Invert “from
Node” or “To Node” box you want hold and enter the invert elevation.

£ Link Configuration Conditions o ] 5
; I Window Certer . : g
Link1D: 4 [48 ~] » it ¥ /¥ 7 Aoy | The first time through. Don't
| I™ Highight hold any elevations. After you
~Detalls : run the Network once, then you
Dptions | Profile Conditions can hold elevations.
Definto From Mode — - Slope - ToNode
A MinCover | 432710 11500 435176
Canstraints Soffit 270 0500 u 452802 [
C fi .
el e s T e To hold an invert, toggle on the
Max Depth| 474630 | 2548 475178 invert of your choice and then

_THB
® PFipe
' Ditch

Hydraulics Unit North Carolina Department of Transportation

enter the elevation.
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Instructions for Geopak Drainage

Constraints

- Note: For this program, “Rise” is the diameter of the pipe.

£ Link Configuration Constraints

=|0] =
2 Rise: Put your minimum and
P T rr-— = \p.f'indluw Center > maximum pipe siz_es, As
Link ID: 4 48 L4 ™ Highlight Y/ /7 aiid shown, | usually pick between
— Details = an 18" and 60",
[Options | Do Lo i :
E:;I;::Enm Rise: |1.25I] IE.DﬂD

Slope: [0500 [e0.000

Computation
Type
® Pipa
' Ditch

Velocit: [0.200 [25.000

Slope: Set your minimum and
slopes. R b
a 2:1 slope is a 50% slope.
You can increase your
maximum slope a pipe to
decrease the pipe size.

Velocity: Does not affect

HIT APPLY

COMPUTATIONS
-Will not show up until we have created and run a network.

Before the network is run.

gLink Configuration Computations

design. It will give you a
message when you run your
network if it outside the
constraints.

=101 ]

Lirk 1D: 4 [99

[ window Center

~ [~ Highlight

AR A4 Apply |

— Details

Options

Definition
Conditions
Conztraints

Computation

Type
™ Pipe
) Ditch

Link, iz hiot currently part of a network,

Computations Unavailable - Perform Metwark, Camputations

Hydraulics Unit North Carolina Department of Transportation
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Instructions for Geopak Drainage

NETWORKS

Hydraulics Unit North Carolina Department of Transportation

£ Link Configuration Computations

=10l

: [ window Center o
Lirk, 10 43 - % Anol
in 4 | =l » ™ Hichlight ¥ S L pply |
— Detailz
@ Flow iz supercritical -
D efirition Dischqrge = 1118
Conditions E?F‘amt}i' =5EIEI 8.047
P ize =1
IShaI . Roughness = 0012
Camputation Slope = 0.500
Friction Slope = 0,491
Critical Slope = 0416 =]

Type
® Fipe
0 Ditch

After the Network has been run.

A NETWORK isyour system. A GEOPAK Drainage Network is
defined as a series of interconnected Nodes and Links draining to a
single outlet. GEOPAK Drainage can maintain multiple Networksin a
single project. The Network computations serve asthe fina
calculation processin the design or analysis of a storm drain system.
Drainage Areas and Inlets may be computed individually and are not
dependent on any type of Network configuration. Pipes and Ditches,
however, are dependent on the connectivity and Network characteristic
and therefore, require a Network be defined and successfully built, in
order to complete the hydraulic computations on these features.

To create or modify a network
Go to the Microstation tool bar, click on “Drainage”, “Network”,
“Add”. (Note that Network Utilities are also available from the
“Drainage Tool Box™). This will open the NETWORK dialog box.

-Give your Network aname in Network 1D

| have always named by
Networks as System 1, 2,
efc,

I am open to discussion,
Description: | have always HNetwark 10 [] but would |'k'? to be
put the Outlet Node number. Deserption: somewhat uniform.
Thelstatmn may be b.etler. Dt Nodk: 175 -
Again, up for discussion. |
would like it to be standard. T Cancel |
Qutlet Node: Pick your node.
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-Pick your Outlet Node

Metwork 1D: 4 b O Y Apply |
— Details
Description; | Outlet Mode: [17 =l &

Y alidati C kati
BN ompLtations Lock Sizes I Unlock Sizes I
/ Lack Elevations I Urnlock Elevatinnsl
*, \\
L Build Mewweark \Design Meturork \
Highlight Metwork

Analyze Metwark

-Click Build Network in the Validation group box.

This process checks to make sure the network is correctly
assembled. It should tell that the network was successfully built.

-Click OK on the dialog box
-Click Apply to add the network “System 1” to the project.

-Click the Design Network in the Computation group box to design
the system.

-Click OK inthe dialog box.
There may (and probably will be) warningsin a dialog box.
Not all warnings are errors.
-Close the Network Configuration dialog box.
-We need to make the Network Active.
-Select the Active Network tool (Drainage menu: Network > Active)
-Highlight System 1

-Click OK
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GENERATING REPORTS-

We have a brand new application to create your Storm Drain comp
sheets. We have eliminated the “Hydraulics Gradeline Sheet” by
combining it with the “Storm Drain Sheet.”

The drn file has to be in the Drainage directory for this application to

work.
ALL
OFF by
)
DET| F
o
@ T o get Storm
Vi Drain Comps
ned for G_eup ak
My Drainge
Fe -
FiLes
i
ﬂ
GDF File:
— Repart Criteria — Project Information
) Al Metworks g::te I Caunty I
) Selected Metwork gz‘t\; I g;ggne'j I
j L0 M, I Rewd By I
fdurnber: af fades: B, e, I
furnber: af Links: Description I

Generate Repart |

Close |

After opening the report generator, you will path to the GDF.
Then fill out the Project Information.

Hydraulics Unit North Carolina Department of Transportation
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Instructions for Geopak Drainage

Choose to either run all projects. Thiswill put everything in one
document. Or choose the system you want to run.

Then select “Generate Report”. Follow the directions and when the
application is done, look for the spreadsheet in the
Hdyraulics\Documents folder.

See VBA document to run the Pay Item Utility to ad hoc pay
items and to get the pipes moved to the correct level
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