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| nst

ructions for Geopak Drainage

OpenPoj ect

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 donfflyou will losethat information.

Open the
Drainage Tool bar

Preferences Geopak Drainage Library

Leave Alone!

A
T EHH
B il

Area Menu Bar
Node Menu Bar

-'-—I-_* ,@rp './b \
Draw a Reach [Profile) / = 5 Link Menu Bar
of your System Y .4?‘
&)
Navigator--Must use

‘ Metwork 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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| nstructions for Geopak Drainage

Select your wunits

Hydraul i cs

Fx

Options
|Mﬂ---

Froject Components
Rainfall Parameters

Intensity Option
unction Loszes
Inlet Optionz
Mode Options
Link Optionz
Frofile Options
Plat Syrmbology
Updates

Save Options

ak. | Cancel
Fi | | I n your project component
Options | Drainage Libramy File [DLE]: |c:\ncdu:nt_\-'B_wcnrkspace\hydraulics_ Q
Llnls p GPE Job Mumber: IID'I 2 Road Preferences |
Project Components
Rainfall Pararmeters Dirainage Cell Libran: | CAMCDOT W8 WORKSPACE \hydr aQ
Land Uze Optionz . ;
Frequency Dptians Criteria Directony: | Q
Intensity Option GEDP4E DDE: | o
Junction Losses _ Q
Imlet Dptions “wiater and Sewer Project: |
Made Options Superelevation Shapes File: | w2702 _1dy_shp_lzhp.dan a,
Link Optiong
Profile Optians [T GEOFAK Site Projsct: | Q
Flarn Symbology — Original Ground
Updates TINFile ¥ [WiWE test_area\UZ702T esthdimi.
Save Optiong
— Design Surface
TINFile | | 2
ak. Cahcel

=101 x|

™ Englizh

Dirainage Area = Acres

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

0 Metric

[ramagedrea = Hectares

! Length = Feet Lenath = Meters
Land Use Dptlgn& Dimenzion = Feet [imenzion = Meters
Frequency Options Depth = Feat [epth = Meters

[izzharae = Cubic keters per 5
Yelocity = kMeters per Secand
Intemsity = Millimeters pern Haur

ecomd

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

3/12/2009

Uni t nNprotrh a€CamoolpPgesaf290Depart |




| nstructions 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, | havenlilhad 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
rrequgncy Options Fiainfall Source: [Mone Available =l
ntengity Ophion
unction Loszes ® jntecedent Moisture Condition |
InIetDptiqns ) 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
' Multiple Land Uz [tem;

Project Components
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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| nstructions 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 |

Units Drainage Library [DLE): ... \englizhgeopak dibenglib. dib
Project Components — Fational Frequency Options

Rainfall Parameters Computation Runaff Caefficient

Land Us= Dptions Frequency: Feaking Factar:

il e ot 0vesr  ¥| [1.0000

|ntenzity Option
Junction Lozzes

— SC5 Freguency Options

Inlet Dptions

Maode Options Cumulative Funaff Coefficignt
Link Optians Frequency: FPeaking Factor:
Profile Dptions vl IW
Flan Syrbolagy

Jpdates

Save Dptiong

(1]8 I Cancel I

Most times you will select the 10 year for the Computational
Frequency. You will design the network or system with the 10 year.
If you want to check for a different frequency storm, but donfwant to
change the pipe size, you can do that.

l ntensiity Options

%
File
Dptionz |
Uriits Drainage Library [DLE]: ...\englishgeopak dibsenglib. dib
F'rc!|ec:t Companents Fdimimum Time of Concentration: | 10.0000
Rainfall Parameters
Land Use Elptic_unx Accumulate Pipe Flow Time by: Full Flow Velocity "|
Frequency Dplions r Intensity O ptions
Intensity Option it
Junction Lozses f®) Compute Intensity fram Library B ainfall Data Source
Inlet Dptiqns ) Abzolute [ntersity: I 00000
N.cu:Ie DPIIDHS [ weight Time of Concentration
Link. Options
Profile Options .
Plan Symbalogy ~ Inlet Computation Only
Updates
Save Options v Abzolute Intensity: I 4.0000
ok I Cancel |

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

Y ou should get your pipetime by: Full Flow Velocity.
Use the Compute Intensity from Library Rainfall Data
Sour ce for the Intensity Option.

Inlet 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 Lozs Coefficient - K.
Land Use Options e .
Frequency Options —__ Pressure Expanzion: | 0.3000
Int D' :_; Free Surface Expanzion: | 0.1000
Inlet Options _7__:% Pressure Contraction: |EI.50IZID
Mode Options S
Link. Optians R Free Surface Contraction: I 0.3000
Profile Opticrs Pt :
Plan Symbology ~—_T Bend Loss:  Method 2 vI
Updates == Terminal InlstAlunction: [1.0000
Save Options

ITF Simple Junction:  Method 2 "I

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

Method 1 is Modern Sewer Design
Method 2isAASHTO
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| nstructions for Geopak Drainage

|l nl et Options

Optiohs |
Units Inlet By Pazz Optiong: By Pazs ag Total Digcharge Vl

Project Components

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

Land Use Options Default Spread n'alue: [0.0150
Frequency Ophiong
Intenzity Option [ Estend Superelevation Shapes to Inlet at Shape Slope

Junction Loszes

Mode Options
Link. Optionz
Profile Options
Flan Symbology
Updates

Save Optionz

] | Cancel |

Per our Guidelines, Inlet By Pass should be treated as the
[Total Dischargell.

The Link By Pass Flow should be set as [IDo Not Allow Inlet
By Passin Link Discharges(]

Node Options
101 x]

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

Made 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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| nstructions 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

Land Lise Options Elgvation Ophiar: &t Hydraulic Center "l

Frequency Options — Link Deszign Dptions
Intensity Option
Junction Lozzes

' Design fior Maximum Capacity
® [Diesign for Full Capacity

Inlet Options
Mode Options 2 Diesign Partial Capacity (d/D] Ratio: [ 1.0000
L""l::- Uptions 2 Design Partial Capacity (9/8) Ratio: [ 1.0000
Profile Options . _ -
Plan Symbology Link Slope Decimal; 3 I
Updates ~ Link Criteria File
Save Options File Mamne: | Q
— Hydraulic GradeLine Options
Ok I Cancel | Hydraulic Gradeline Baziz:  Equal Hopdraulic Gradeline "’l

We want to design pipe by using the IMinimize Depth of
Cover[option

Set the Elevation Option to [at Hydraulic Center [

Choose the Link Design Option of [Design for Full
Capacityll

This option agrees with the design criteriain our Guidelines

Profil e Options

= _ [0l xi
Options |
Units [~ Default Profile 1D Prefis: |
Project Components [~ Create Cogo Chains and Prafiles

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

Mode Options

Link Optionz

Profile Optiohs
Plan Sornbology
|Jpdates

Save Options

EIKI Eancell
L eave boxes unchecked
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| nstructions for Geopak Drainage

Pl an Symbol ogy

gPreferem:es - Plan Symbology - |I:I|5|

File

Optiohs | Plan View Parameters

Units Component Lirear 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

Set the pipes to the default level, color 9, line style O, and you
can choose the line weight.

Updait es

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 |

All the updates should be turned on
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| nstructions for Geopak Drainage

Save Options

= N [l 3
Options |

Units ¥ Automatically Save Drainage Updates
Project Components

Fainfall Parameters ™ Automatic Backup
Ilg;aenqdulél:gyuﬂpgt?;:s I Automatic Save: MI
Intenszity Ophian

Junction Loszes

Inlet Options

Mode Ophions

Link Optionz

Frofile Options

Plan Sermbology

Ipdates

S ave Options

(1] 4 | Cancel I

Turn on the CAutomatically Save Drainage Updateslloption.
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| nstructions for Geopak Drainage

NODES

Pl acing Nodes:

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

S ey
EBx oS rme

D | Description ﬂ
1 Open End ]
. : Dl -11
JB 12

Dl-13 bt

DI-100
CB-14
OPEN END 15 |

Highlight [ ‘window Center [T Cuemy

1

Tl v e

Draina...BH

F <« ¥ = =[E
BN = NS

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

3. Click Add Item (right side of the list box)

4. Enter the Properties Information

Hydraulics Unit nNpoth aCamoobPajema29Depart
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| nstructions for Geopak Drainage
For ad c@
Basi n.
Catch Basins on Grade
k]
¥ Window Center . For Description, just putin CB
i drg i L R b | ;
s CB that are On Grade, are in the
i Node Type: Grate
.13--'5-51 Node Type: Grate ‘l S Lk
e Profle: Dn Grade x
Elevations Library ltem: [340.03G - By Pass to Node can be filled out
Junction Loss By Pass o Node: [16 5. at any time.
Discharge Options i
Conpuiaiors Max By Pass: IEJE[IJ _
[" ModeBottom: [Evsn BB = : |
After you get several nodes placed you can start filling in the By Pass
to Nodelbox. Select or input the box that this box (in this case Box
10) will bypassto. If the CB happensto bethelast 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.
Node Configuration - Location: =0 x
e et < J—!J Toggle on Chain and Profile.
e = Window Cenfer " Select correct Chain and Profile.
sl Al ’ ™" Highiight weked ﬂl Make sure you switch when you go
- Details from L line to Y line.
Options [ Chain [T ~] ¥ Puile [C -]
” - Coordinates / Stationing For CB's, choose Align: Tangent
""""""' - Aligre Tangent on Element ¥ | @ o T on Element. Choose this button
pread Critenia &
Elvilions Station: W Y 1333006471 and select the back of curb.
ikl s T Ofist 36000 ' 73057 309
Discharge Optiong - b . : -
Computations I™ Minor Node Dffsat from Gutter to [nlet | 0.000 Type in station or use this button
to slide the CB to correct
location along the element.
Hydraulics Unit nNprotrha€CamooPaereaf290Depar t i
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| nstructions for Geopak Drainage

= Node Configuration - Spread Criteria for On Grade o =l B3| — TT—
s e In most cases, Reference PGL is the
W ‘window Center . best choice. Make sure you have the
Mode D |1!] vl " | _
i P Guigin ¥ A Ed ||| i
~ Detats
e | -
| Opfions | Lﬁﬁgi@:ﬁ?&”m LobbEe o Spread Source: You can use the
Prom.r[ieg Sl Souce: lsa Sueghedd 'l library | built to get_staned. T_hen go
Lacation back to User Supplied to modify the
Widh  %Slepe Fioughness | a : widths. You build from curb face to
Elevations 2000 6.000 0.015 Maximum ———— the Center line.
unction Loss 3000 2000 0015 Pond Degth: [0.500 —
Discharge Options ¥ | — - "
Computations [Bow  [200  [ooi5 Pond Widi: [Z5.000 Pond Depth and Pond width are
used as checks. They do not control
. the design.
=
™ Window Center N ' -
Node D 4 110 EIf ™ Highlight W% w4 ﬂ] Elevation Source: For CB's | use
Details - PGL + Spread Section. You can
—_— | use User Supplied.
| Options Reference Suface: TINFile  * I[ AADTMW0E24pT_ls_tr Q4
Froperties : 1 3 v
Location Elevation Souce: POL»3 Section 7] 475508 Node Elevation Option: For CB's

Spread Ciiteria Nods Elevation Option: Constant Offsst | [-0170 show 0.17". This will accomdate
y LVl ' Vertical Alignment. _Allow Diop Manhole | [T000 the 2" drop in the curb.
unchion Loss o . i g
Discharge Options binirmum Depth: |1.??31]
Computations Mawiturn Depth: [ 20.000

I Add Surnp Bepth: [

Vertical Alignment: Use Allow
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 [pagel,Jadd your drainage area.

7 Node Configuration - Junction Loss ] 1

¥ Window Center

Node D |1D = o b Appl

RSN 0 [¥ Highlight o &1 L @ 2R

— 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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| nstructions for Geopak Drainage

LIl
¥ Window Center
Mode 1D 4 |1D vi » e G Apply . .
Iv' Highlight W 8% s —I Discharge is based on
- Detailz 4"(hr + Bypass
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
Elewvations Spread Right Intercept = 48767
Junction Lozz Grate Length = 3.0000
Dizcharge Options Grate Width = 2.0000

Grate Capacity = 1.2709
ByPazs Flow = 0.2340
Efficiency = 0.8121

Computations

Catch Basins in a SAG

Lo
IV Swindow Center
NodelD 4 [33 -l » ¥ Highicht Wom T w4 Aeob | .
T CB Type E are found in the
- Detailz

Curb and Grate Node Type.

Diescriptiot: ICB

e Mode Type:  Curb and Grate v|
Spread Criteria Profile: ﬁg—'l
Elevatiors Library [kern: |84U.03E v[

Junction Loss

! ) Make sure to change
Dizcharge Options

Profile to SAG

Computations —

[~ Mode Eattom: |E:-c|st|ng B Boy vl

o . Align |
[~ Overide Library Payiten: |
i
¥ w/indow Center
NodelD 4 [33 | e ¥
eI = » V¥ Highlight - ﬂ& ﬂ@
- Details

Optiorz W Chain: [C ~] ¥ Prfie: JU | Follow the previous
Propertias Coordinates / Statioring steps to place the CB
Location . - i
Spread Citeria Aligre T angent on Elernent I +Angle: |D.DDD
Elervations Station: |49+89.93 ® 1983820718
E‘_‘"CP:'D” '-°Dsst_ [~ Offeet 38008 i Y. 784099997
Closripj[gzons s I Mimar Made [ffzet fram Gutter ba lhlet: I () ]u]a]
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o o] 3
| ¥ window Center N Set the % Slope Left and Right.

v B ’ v Highlight W s e 4 ﬂl Generally we will use 0.3%
- Details

@ % Slope Left: |4.DDD Right: |D.SDD

I_:‘Toperties - % Discharge I_.eftl: [a0.000 Right: [10.000

: pread Cross Section: . per

Location : - = Estimate the % Discharge Left
e Spread Source:_User Supplisd I . and Right

Elervations width %Slope  Roughness | Mauimuirn

Junction Lozs 2000 E.000 nos &1 | Pand Depth: |D.EDD ‘

Discharge Options 22000 2000 OIS

Computations 14.000 5.000 0.ms ¥ | Pond width: [25.000 Remember to build your

[T2000  [Eo00  [oms spread from the Curb face out
’ ’
DI s and 2GI ' s

DISand 2GI[S are handled just like CBIS. DI[Sand 2Gl[Sthat are
against curbs or island will have similar spread criteriaasa CB. The
DISand 2GISwill also have bypassif on a grade.

If the DI[Sand 2GI[Sareinayard, | usually say that the box isin a
sag. Thisway | donlilhave to worry about bypass. | build aditch here
with a steep front slope and aflat back slope. Thisisfor arough
estimate only. Theseideas are up for discussion.

Remember t o iamdag e oairre ag .a
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