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CHAPTER I: INTRODUCTION

1.1 Technical Support

Phone: (352) 383-4191
eMail: tim@hiteshew.com
Program updates:
Frequently asked questions:

Fax: (352) 383-4650
http://www.hiteshew.com
http://www.hiteshew.com/download.htm
http://www.hiteshew.com/faq.htm

1.2 Overview — General Facts about ASAD
1.2.1  Description of Typical ASAD Project
1.2.2  Program Features
1.2.3  Program Limitations and Assumptions

1.3 File Structure — Files Used by ASAD
1.3.1 Executable program file (ASAD3.EXE )
1.3.2  Project Database Files (*. MDB and SEEDv3.MDB)
1.3.3 CAD Cell Libraries (*.CEL)
1.3.4  Cross Section Top Drawing Files (*.TOP)
1.3.5 Report Generation Files (*.RPT)

1.3.6 CAD files

1.3.6.1 Drawing Files (*.DGN)
1.3.6.2 Level Name Libraries (*.DGNLIB)

14 ASAD Master Level List (table within the project database (MDB))

CAD> Levels> ASAD Master Level List

[ rommmeriomise x|
LEVELS
IName Adtive Description MNumber Color Weight Style d
DiitchPant {Y'es @No Ditch Pavement Including Quantity Shapes 220 3 il 0
DitchPant_pix O es @ Nao Ditch Paverment for Cross Sections 313 3 3 0
DitchProflLt_er ®ves O MNo Ditch Profile Left (Existing) 413 3 1 3
DitchProflLt_pr #®ves O No Ditch Profile Left 414 | 1 3
DitchProfhddn_er @ ves O Nao Ditch Profile Median (Existing) 415 10 1 3 J
DitchProfidn_pr @ves O Nao Ditch Profile Median 416 10 1 3
DitchProfRt_er @ ves O MNo Ditch Profile Right (Existing) 417 49 1 3
DitchProfRt_pr #®ves O Nao Ditch Profile Right 918 g 1 3
DrainDividesmw @ ez O Nao Drainaga Divide Arrow 419 0 1 1]
DrainDivides @ ez O No Drainaga Divide 420 10 4 z
Dirainkdisc @®ves OMNo Miscellaneous Drainage Hems 421 10 2z 0
Dirainkdisc_ex @ v'es (Mo All types of miscellaneous existing drainage eler | 356 10 1 3
DirainStruct_ex @ 'res O No All Drainage Structures and Elements for Cross £[314 10 1 3
DrainStruct_pr ®Yes ONo Drainage Structures (All Types) 422 10 2 0
DrainStruct_px ®ves O Nao Miscellaneous Drainage Structures and Element|315 10 ? Il
DripSystem {J¥es @ No Irrigation Drip Systam 853 1 2 0
Diriveswey {Ives @MNo Driveway (Drive, Lane, Turnouts) 221 7 2 0
Dirivesway_x O Yes @ No Driveway Lines on Cross Sections 316 7 2 0
Dirum Oives @ No Dirum 111 B 1 1]
DTh Yes @ Mo Digital Terrain Model, TIN Model Elements 222 1 2 0
DTM_ep Orves @®No Digital Terrain Model, TIN Model Elements (Exis|223 2 1 i} -
Tk Triznel A DU Thd Trimnel 4 1 n
Lewvels: 698 Make All Levels: Active Inactive | grﬁull;:ck:;ﬂ?v—;yiirglt;ziglfa[;tive. Tywpical Close
Figure 1
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User Flowchart

Yes

No New
Project?

A

\ 4
Open an existing project:

Create a new project:
File>New Proiect (MDB)

File>Open Proiect (MDB)

v

Verify path to secondary

files:

v

Setup Project Information:

Proiect

Need to compute
pipe lengths, inlet
elevations, and

Yes

A 4

No

>
)l

Enter Baseline data:

Edit>Baseline Geometry
or
FilesImport>Geometrv

A 4

Need to compute low
point station adjustments,
inlet elevations, and

Yes

y

Enter Profile data:

No Edit>Profile Geometry
or
FilesImport>Geometrv
v
Need to compute Yes
inlet elevations?
A 4
No Enter Cross Slope data:
< Edit>Roadwav Cross
A 4

<

Version 3.x.x
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Need to compute Yes
drainage areas? !
No Enter Cross Width data:
< Edit>sRoadwayv Cross
Y
Create a new drainage system:
Edit>Storm Sewer Svstem
v
Define the outfall and storm event:
Edit>SS Svstem Outfall and Header Details
A 4
Create multiple Yes
nodes and reaches?
A 4 A 4
Create and edit individual Create multiple nodes & reaches:
nodes: Edit>Node/Reach Automatic
v

Create and edit individual

reaches:

v

Compute low point station adjustment, north & east
coordinates, reach lengths, inlet elevation, and drainage
areas:

v
Compute pipes sizes:

Combute/Reports>Step 2 - Combute Pibe Sizes

v

Compute pipe flow line elevations:

Compute/Reports>Step 3 — Set Flow Lines

\ 4
Compute hydraulics and print storm tabulations report:

Combpute/Reports>Step 4 - Compute/Print FDOT Storm

Automated Storm Sewer Analysis and Design Version 3.x.x
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Draw plan view — Drainage system, drainage areas, and
cross section pattern lines:

CAD>Storm Sewer>Draw Plan View

A 4
Draw profile view — Drainage system:

CAD>Storm SewersDraw Profile

v

Draw drainage structures in cross section view:

CAD>Storm Sewer>Draw Drainaae Structures

A 4

Compute and draw Summary of Drainage Structures
sheets:

Automated Storm Sewer Analysis and Design Version 3.x.x
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CHAPTER II: STARTING A PROJECT

2.1 Creating/Opening a Project Database
2.2 Setting the Path/File Names Files
2.3 Projects Settings

Lab #1 New Project

File>New Project (MDB)

. Create New Project Database

Mew Database Mame

[C:\Pragram Filas\ASADVEFDOTDE MDE

Seed File Mame

C:\Prograrm Files\ASADVI SEEDWI MDB

Create
Close

Figure 2

File>Open Project (MDB)
File> Top Files/Report Files/Cell Libraries/Level Name Library

w._ File Locations

— Report Files Path {location of * rptfiles) *

IC:\PROGRAM FILESLASADYIY
example: C:hProgram Files\ASADWIY
Mate: This field contains only the path fwithout a file name)

Browse

—Top Files Fath (location of “top files) *

IC:\PROGRAM FILESLASADY Y,
example: ChProgram Files\ASADY3Y
Mate: This field contains only the path (without a file name)

Browse

Ll

— Cell Libraries iname & location of *.cel files) **

Flan view

IC:\Program Files\ASADvVI drplan.cel
example: C:\Program Files\WASADWI drplan.cel

Profile Yisw

Browse

IC.\PrUgram Files\ASADvIdrplan.cel
example: C\Frogram Files\ASADw3idrplan.cel

Dirainage Structures (Cross Section View)

Browse

|C:\Pr0gram FilesiASADYIdrplan.cel
example: C:\Program Files\ASADWI drplan.cel

Browse

—Lewel Names Librany **

IC'\Pngram FilesyASADV3Ifdot w8 _level_library. dgn

example: ChProgram Files\ASADWIdot w8 _level_librans.dgn

Browse

AR

* Reportand Top file paths are stored in ASAD NI

** Cell and Lewvel librany paths are stared in the ASAD project database.

Cancel

Done

Figure 3
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Version 3.x.x



ASAD Training Labs

Page 9

PROJECT

wm. PROJECT SETUP k

Project Units

<unused>

|Wr < prosECT SETUP

Project

Financial Froject ID IEUUH oo

(20 char)

State Road ISR 5

(20 char)

Desctiption IState Fioad &

(30 char)

County ILake|

(20 char)

® English Units

O Metric Units

O

Figure 4

24 Defining the Geometry
2.4.1 Baseline Geometry

2.4.1.1 Importing from GEOPAK
2.4.1.2 Importing from another ASAD Database
2.4.1.3 Manually Entered Data

2.4.2  Profile Geometry

2.4.2.1 Importing from GEOPAK
2.4.2.2 Importing from another ASAD Database
2.4.2.3 Manually Entered Data

2.4.3  Cross Slopes (typical section)
2.4.2  Cross Widths

Lab #2 Geometry

File>Import> Geometry from GEOPAK Input Text File

Figure 5

w. IMPORT

X

GEOPAK Chains

| GEOPAKProfiles

T Cross Widths

[ Geopak Input File

Browse Scan

Name |CAProgram Files\ASADw3\baseline.inp

Close

OK
_ ose |

[ SelectAl

De-SelectAll

Options

™ Owerarite existing

™ List detailed curve data

Figure 6

Automated Storm Sewer Analysis and Design
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File>Import> All Data from ASAD Created Text File

Re-Start ASAD

Import File

IC:\Program Files\ASADVE other_geometry it

Browse

Close |

[~ MNodes
[~ Setings

|_ Fipes

[~ Reaches

|_ Structures

Added Updated

I_ Cross Slopes

| | System Setup

|7 Baseline Headers 1
[v Baseline Details i
[™ Outtall Details

[ Level{Symb 1

v Profile Headers 2
[ Profile Details 101
[~ Cross Widths

[~ LewveliSymb 2

[~ LeveliSymbwa

Edit>Baseline Geometry

Figure 7

w. Edit Baseline Geometry
[ Header
Baseline Begjin Station
|1 70+64.72 A
CLSRE
Delete
Frint
[ Segment b
Morth () Coordinate East (x) Coordinate
1384859.23657402 <Swap-> || B42329 763670927 A
Get Coords by DP | Center in Window ‘ Insert |

1395360.299268 | 542207 326449

Arc Radius (R) Spiral Length (LS) Delete
|muu 0 Spiral Geom

Seq  |Maorth Coord East Coard Radius Spiral Len

1 1362591.658691  |B22729.252463 0.000000  [0.000000

2 1376048.113027  |534468.0958174 0.000000  |0.000000

3 1376523.1756582  |B34906.714225 0.000000  |0.000000

4 1378397.403284  |536578.978588 0.000000  {0.000000

5 1378927209545  |53703B6.952604 0.000000 |0.000000

0.000000

Close

Figure 8

Automated Storm Sewer Analysis and Design
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File>Import> Geometry from GEOPAK Input Text File

x|
GEOPAK Chains GEOPAK Profiles T Cross Widths
[ Geopak Input File
Browse Scan L
Mame IC'\Prngram Files\ASADVI newprofiles.inp %
[ Selection Options
SelectAll
[ Owenarite existing
FTRANLT De-Select All
FTRANRT Q
Figure 9
Edit>Profile Geometry
w_ Edit Profile Geometry 3 ll
"Header
Profile
Add
PPGLRT
Delete
[ Segment 2
Station Elevation Add |
[512+8407 p—
Inser
Y Length (Back) Y Length (&head)
|E|4.E?EEIE 94.27808 Delete
WP Station Elewation WG Back  |WCAhead d
1 504+26.51 331138 0 0 _‘
b2 512+84.07 37.95 9427808  |94.27808
3 522+10.00 32902 0 0
4 524+60.75 3215 0 0
5 546+00.00 36.32
[ 548+57.00 37.14 1196949 1195949 =
2 CCe o occn £23 Cannocos  canncos
Close
Figure 10
/’M /— £ cowsT. M\‘\
78 2
5l |11
4 5 13 15 24 iL LL 24 15 1 5 4
£ PGL PR EP
s 0.02 FTAT 0.02 FT/FT
0.03 FIAT $ 0,03 Frer
kT S
Figure 11
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Row /— £ ConsT.
‘ 70 ]
s 5l s
4+ -] 1] - - 24 - LL - 1L -
E/P PGL i
-1 g.02 FTA4T
ey 0.03 F1AT -
S
Figure 12
Edit>Roadway Cross Slopes
W= =T
DURMY DURRY
FGL/Baseline Tie (+/- |17 PGL/Baseline Tie (v |0 hAINLINE
Cross Slopes Cross Slopes
Dffset from I” to |35 Slope I'02 Offsetfrom | [ to |1UU Slope
Oftfsetfrom | 35 to |1DD Slope |HE Offsetfrom IWU ta IU Slope IU
Ofzet from IWU to IU Slope IU Add | Dffsetfrom ID 1o ID Slope ID Add
Zermo All Update Zern All Update
Delete Delete
Canstant |0 P Canstant |0
0se Close
Figure 13 Figure 14

2.5 Defining Structures

2.5.1 Editing Structure Definitions File

2.5.2 Updating Structure Definitions from a Seed
2.6 Defining Pipes

Automated Storm Sewer Analysis and Design
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Lab #3 Structures & Pipes

Edit> Structure Definitions

w. Edit Structure Definitions 1 5‘
Add | Duplicate ‘ Delete | Close ‘ Top File { SDS Caolumns |
st [ Hyilraulics/Spread T Cluantity/Cost T Other
fLEG S Drawing Annotation Dimensions
BWe17d  a| Name ¥
B\W-218 e
o219 J liﬁ Draw in Plan View As: @ Cell O Lines
’ —Cell
then b Library CAProgram Files\ASADvIdrplan.cel
= MName |nltCurb1_35 Browse Cell Librany
Limit Listto Cell Adjustments: Scale |1 Angle |0 Mirrar
Show All - Plan
Fieference Location Point + | s located at Mode Morthing & Easting
j‘ Reaches Intersect |0 oy |4
= Apply L | ceNoign e |0 ay |0
—Structure Identifiers —————————————— ™ This cell is symetrical (does not need o be mimored)
Al Active
© Adive Nadle Auto Ratation Methad IPﬁl’ﬁHE‘ to Baseline =]
(" Inactive All Inactive
Agen
w
FOOT ~|  Add o
Structure Type
Curb Inlet b Add
Description (100 character max]
Curb Inlet Type 1 with J-Bottorn
'TvPE OF STRUCT' an Storm Tabs
-1 (6 character max)
Figure 15
[ Hydraulics/Spread T Quantity/Cost T Other |/ Hydraulics/Spread T Quantity{Cost T
Dranwing #Annotation: T Dimensions Drawing T Annotation T

Drainage Structure Paragragph

15T @2@sta (@e2@abs@oft @ofs)

2 ICONST INLET TYPE -1

3 [INDEx MO, 210

A4[MNLET EL @d2@iel

5 [FL @d1@fuca

8 [FL @d1@fluca

7[FL@d1@uca

8 [FL @d1@uca

— Structure Top/Bottom Relationship
" Structure is Drawn Entirely frarm a Cell or Endiwall Defintion. Mo Bottom ar Riser
Dirmensions are Needed.
" Structure Top & Bottom are the Same Width. Top is Drewn by Top Definition
Mo Riser. No Top Slak.
@ Structure Top & Bottorn hawve Different Widths. Top is Drawn by Top Definition
Riser Matches Top and has a Top Slab

—RiserfTop

Bottarn

Shape: @ Round  Square/Fect

35 Length |35
‘Wall Thickness |.5
Top Slab Thickness | B67

Shape: ( Round @& Square/Rect

‘Width | B Length |5

‘Wall Thickness | 567

Top & Bottom Slah Thickness I BE7

9
I —Riser Position Relative to the Bottom and Baselin

10|

Baseline Baseline Baseline
Defaults: ~ Curb Inlet tanhole | o] | ol ==
Riser Riser Riser
Copry pipe flow line text to four (4) empty “arighles
lines for ALL STRUCTURES only if the Q
first ermpty line is line 4. 5 ar 5 Bottom Bottom Bottom
FL @1 @fluca Copy =
Figure 16 Figure 17

Automated Storm Sewer Analysis and Design
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Drawing Annotation T Dimensions ( Drawing T Annotetion T Dimensions
Hydraulics{Spread T Cluantity/Cost T Other Hydraulics/Spread Quantity/Cost I Other

i Hydraulic Warning:

Hydraulic Intake Capacity | 41
HGL Clearance |1

Cost
’7 Depth Less than 10' [1.00

Depth 10° or Greater |1.00

-~ Quantities

DOT Index Mumbsr(s) 200, 201, 210

Copy Headers to Other Structures |

— Gutter Spread & Intercept

Column: Identifier |1

Is this structure used in HEC-12 calculations?

GutterWidth |15

@ Yes

Gutter Cross Slope | 08333

Order Number 1020110

SDS Header1 [CURBINLETS
O No

SDE Header 2 |1

SDS Header3 [JBOT

O NO THROAT opehing

® Verical THROAT OPENING

ThroatLength |13

@ MO GRATE apening

O Horizontal GRATE OPENING

SDE Headerd [<10

i Use second Column Identifier based on structure depth.

For structures deeper than |10 {feet)
2ncl Calumn: Identifier [-1(>10)

Orcer Number 1020115

SDS Header1 [CURBINLETS

SD&E Header2 |1

SDS Headerd [JBOT

SDE Headerd [>10

Figure 19

Grate Wiclth 0
ThroatHeight |5 Grate Length 0
Grate Type 7 ¥
Figure 18
( Draming T

Annotation T

Hydraulics/Spread

Dimensions

T Quantity/Cost T

Pipe Length Adjustment | 2.5
Offset Adjustment |-1.5
Minimum Caver | 2.79

i Inlet/Grate /Top Elewvation

Inlet Elevation Adjustment | 0
X Computing Hydraulics
B Plan View: Labeling
X Structure Depth in Summary of Drainage Structures

Profile View: [ Drawing & Lakeling

Drainage Structures: [ Drawing K Labeling

— Sump Bottomn

Does this structure have a sump hottom? @ Yes

Distance below the lowest invert elevation |4

O Mo

YWeep Hole Diameter |5

Figure 20

Automated Storm Sewer Analysis and Design
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File>Update Structures from Seed File

SeedFile

Browse Scan

MNarne |C'\ngram Files\ASADVIVEEEDWI MDB

Seed File:

Ch\Program  SADWASEEDWI MOB

Al hatch All Structures (with the same name) and Copy Them to the

Review List

Current File:

Copy Selected Structure to the Rewview List

Rewview List

Copy data from seed file structure 'CHE-A' to current file structure 'CHE-A'
Copy datafrom seed file structure 'CHG-B' to current file structure 'CH-6-B'
Copy data from seed file structure 'CH7-J' to current file structure 'CH7-J'

Edit>Pipe Definitions

Delete Selected from List | Delete All from List | Apphy
Figure 21
Definitions 1 x|
Al ‘ Delete | Print ‘ Close |
36" RCP 4 | Dimensions
42" PCP _
48" BCP Units |Feet hd
54" RCP
0" RCE Height |15
§6" RCP [i5 |
72"RCP i
12x18RCP 1.767146
14623RCP il
18x30RCP Thickness | 1875
24x38RCP
20x45RCP =
I4EIRCE Description
JGxBORCE 18" ChP
43x68RCP
47 BRCP Manning's ‘M’ I 024
LB RCP
12" RCP Group |35 7]
15" RCP
= Cost per Unit I“2
— Quantities
Column Identifier Column Order #
[ 18" ChiP | 535018
SDS Header 1 [STORM SEWER PIPE
SDS Headar2 [CMP
8DS Header3 [ROUND
SDS Headerd |18
Figure 22

Automated Storm Sewer Analysis and Design
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2.7 Defining Ultilities

Lab #4 Utilities

Edit> Underground Utilities
w. UNDERGROUND UTILITY EDIT K = IEIIEI
Lines T Paints
Print | Add ‘ Delete |
UTILITY HEADER
Marne Description Height ‘Width Thick Elew Point
.sample. Sample 0.1 0.1 0.001 Qutter Crown
sample? 0.1 0.1 0.001 Outter Crow
b 12" FM 1 1 0.045 Wi
Figure 23
w. UNDERGROUND UTILITY EDIT _ = Ellil
Lines T Paints
Print Add | Dele |
UTILITY HEADER
Name Description Height idth Thick Elew Faint
.sample. Sample 0.1 0.1 0.0m Outter Crown
.sample? 0.1 0.1 0.om Outter Crown
b [12"Fh 1 1 0.045 Outter Crown
Add Delete
UTILITY LOCATION
[Segment[Narth [East [Elevation [North [East [Elevation |
» 1 [1.185631.0000  |857.169.0000 [5.2500 [1.185.515.0000  [857.016.5000 51000 |

Figure 24

Automated Storm Sewer Analysis and Design
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CHAPTER III: HYDRAULIC SETUP

3.1 Creating/Deleting/Renaming a Storm Sewer System

3.2 Defining Storm Events
3.2.1 FDOT Intensity-Duration-Frequency (IDF) Curves
3.2.2.  User Defined Time-Intensity Tables

33 Defining the Storm Sewer System Header Information
3.3.1 Outfall
3.3.2. Tailwater Conditions
3.3.3  Selecting a Storm Event
3.3.4 Setting Report Heading Labels (designer/checker)

Lab #5 Storm Sewer Setup

Edit> Storm Sewer System Add/Delete/Rename

. Storm Sewer System Add/Delete 3 il
Add T Delete T Fenarne
Swystem MNew Systern
JewsTEM Add
Cloge
Figure 25

5 ASAD - C:\PROGRAM FILES\ASADV3\DFOTD6.MDE  <enus il (=] F3
Fle Project Edit CAD Compute/Reports Tools Window Help

2 5 ) o e -2 i i

BRSNS | G e E ._
| [BLBED ﬂ ’ ﬁ'

_/V Figure 26
Current Active System

Automated Storm Sewer Analysis and Design Version 3.x.x
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=
Edit>IDF Coefficients
_loix
Location Frequency A B c D -
2 25 128104 |-140033 043207  |0.05602
2 3 1089437 |-1.83103  |-0.19244  |0.03637
2 5 1085801 160267 027902 |0.0412]
2 50 1417093 |-15675 047317 |0.0BT68
3 10 1151866 |-1.25713 041757 00543
g 2 1167566 |-278202  |002345 0.02058
3 25 1130909 |-030052  |-070476 007704
3 3 1140436 |-201001 018 0.0355 il
3 5 1142451 |-165788  -0.2907 0.04438
Z 50 1216856 |-012834 082217  |0.08822
E 10 1254028 213886 -0.2044 0.03865
E 2 1275884 |-355763 021171 0.00578
E 25 1276532 |-145336  |-042813  |00566A
E 3 1236825 |-282718  |00082 002248
E 5 181456 |-218321 014397  |0.03283
E 50 1456743 |-219263  |-0.30685  |0.04897
5 10 136829 |-293192 000386 |0.0224]
5 2 1289666 |-355805 021227 0.0019
5 25 1269636 |-1.223 049561 |0.06173
5 3 1249905 |-290429 004609 001754
5 5 1226117  |-234803  |-0110939 002995
5 50 1336862 |-083912  -0.6688 0.07724
I 10 14 3R3BR -21014 -0 0100 N N2E2E B
Figure 27

Edit>Storm Time-Intensity Tables (user defined)

ME-INTENSITY EDIT X|
Add | Delete | Pt | Close |
TIME-INTENSITY El
Print Close I;‘D:;tlmn _I
-
Location Frequency
8 [
Fraguency
=] Time - | Table
Time (fninutes) Intensity {in/hr)
» 10.00 5.60
w. Create New Tim ensity Table — |EI ﬁl 11.00 540
12.00 5.25
1300 5.16
(20 char) 14.00 5.00
Location |M|AM| ;g gg :23
30.00 3.75
(20 char} 0 00 252
Frequercy |2 12000 150
*
Create
Cancel
Figure 28 Figure 29
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§-19%4

694+30 (-80.00}
WMANHIOLE

TOP EL: 11.20

5-199 (OUTFALL)
694+30 (-100)

MES
TAILYATER: 9.75

Low Point

B caz+30

5941-00 [52.5)

AREA ;1

1=IJ 1
AREA 2 = 0.18

692450 (52.5)
Ccl-518

AREA 1 =0.25
AREA 2 =0.20

S-28
691450 (110.00)
Dal-C

01
631450 mo 003
BHEH EL 12.30 0-3

i 631+10 (405.00)
AREA 3 = 0.35 i
DITCH EL. = 12.60
AREA 3 = 0.51

= 1220 47300 (305.00)
-2 EA 1 = 0.00 :
631400 (52.5) AREA 2 = 0.00 DI WIE_ ab
c-5-8 AREA T = 0.45 L IH B e
SREA 1 = 0.31 . ‘
MREA 2 =014, )
----------------- High Point
630+00
Figure 30

Edit> SS System Outfall and Header Details

x| =¥ 55 System OQutfall & Header Details X
Qutfall T Hyelro T Designer Qutfall I Hydro I Designer
—Maode Stucure——————————————— — Starm E!
MNumber |S-193 Structure Name IMESCH8 :l' @ |DF Coefficients (FDOT)
Type [Structure vl Top Status IPmpnsed - (" Time-Intensity Tables (user defined)
Baseline |CLSRG vl Bottom Status IPrUpUsed - Zone Freguency
E =l =
Station |B94+30 X Auto Rotate ™ Mirror
Ofteat l_mu— Rotate Angle [0 - Runoff Coefficient
Inlet/ Top EI IU Areal !-95 Area 2 I 43 Aread I 50
Tailwater/Weir £l [9.75
Narth Coorel ) 0.0000
East Coord () 0.0000 ExitLoss Coett. |0
Lo
Close Close
Figure 31 Figure 32
2% SS System Outfall & Header Details x|
Outfall T Hydro T Designer
Designed By ITim Hiteshew (20 chan
Checkad By |Tim Hitashew {20 char)
Update
Close ‘
Figure 33
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34 Defining Percolation Borings
Lab #6 Borings

Edit> Percolation Borings

x
A | Uptlate | Delete | Close ‘ ‘
—Locatian

® Baseling " MNorth/East

Baseline lm
Station |591+95
Offset I’E—
Norh [1185527 48015573 |
East lm

KO 0.00000000
KO 0.00000000
KO 0.00000000

Exist T Stage 1 T Stage 2 T Stage 3

Exist Ground Elevation |11.8 (ftmsl)
Ground Water Elevation | 9.8 (ftmsl)

Figure 34

x 5
Gallons per Minute W {gpm) (® Fraction " Decimal
Cubic Feet per Secand lm (cts) itz IP IT/IT
Feet Im
B | B | —

Figure 35 Figure 36
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Edit Borings

GPM to CFS Conversion il
Gallons per Minute |2-1| (gpm)

Cubic Feet per Second IU-UU“E?S? (cfs)

Accept |

Cancel

Add Update Delete Close
—Location
(8 Baseling " Morh/East 13
Baseline |CLSRS - / / / \ \ \
Station [691+35
11
Ofiset |5
Worth | 1165627 48015974
East |857097.420329603 =
El
K10 0.00075748
KO 0.00000000
Ko 0. 7
Exist Stage 1 I Stage 2 Stage 3
Boring Depthfrom 0t |10 i} :
Pump Discharge (P)  [0.002784 (cfs)  Gallons
Stahilized Water  |10.05 (ft msl)
Eoring Diameter (d) [0.583333 (i)
3
Du 0.25000000
D= 790000000
Ki0 0.00075748
1
Figure 37

w. Edit Borings B

Add Delete

—Location

(® Baseline " Morh/East

Baseline |CLERS -
Station [B31+95
Offset |5
MNarth | 1185627.480156879

East | 857057 420325605

K10 0.00075748
K15 0.00148931
KO 0.00000000

Exist T Stage 1 T StageZT Stage 3

Boring Depth from 10 to 15 (i)
Pump Discharge () 1004678 (ofs)  Gallans
Stabilized Water [102 (ftmsl)
Baring Diameter (d) |2 ] Inches

Du  0.40000000
Dz 5.00000000
K15 0.00148931

Figure 38

Figure 39

Automated Storm Sewer Analysis and Design
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=
w. Edit Borings L il
Al | Update ‘ Delete ‘ Close ‘
- Location———— T
® Bazeline " Morth/East
13
Baseline |CLSRS -
Station [631+85 i e
l—’s —
Offset g
Morth | 1185527 48015379
East | 857097 420329603 7
Ki0 D.00075748
K15 D.00148931 3
Ken 0.00122348
1
Exist T Stage 1 T Stage 2 T Stage 3
w. GPM to CFS Conversion il Boring Depth from 1510 | 20 i 1
el " e Purmp Discharge (PY) | 0025622 (cfs)  Gallons 3
el el : (pm) Stabilized Water | 102 {ftmal)
; - Boring Diameter @) |-3333 | Inches &
Cubic Feet per Second IU-002552¢ (cts)
Du  0.40000000 -7
D3 5.00000000 e
Ko 0.00122348 El
Accept | Cancel
Figure 40 Figure 41
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CHAPTER 1V: STORM SEWER LAYOUT

4.1 Creating Nodes & Reaches Automatically
4.2 Nodes
4.2.1 Drainage Structure Nodes
4.2.2 Ditch Nodes
4.2.3 Time of Concentration (Tc) Calculation
4.3 Reaches
4.3.1 Solid Pipes
4.3.2 Perforated Pipe with Exfiltration Trench (French Drain)
4.3.3 Ditches & Swales

Lab #7 Storm Sewer Layout

Lo
$-199 (OUTFALL) $-1994 |
694430 (-100) 694+30 (-80.00) o

MANHOLE o

MES
TAILNATER: 9.75 TOP ELZ 11.20

----------------- Low Point

—l 634+30

£94+00 (52.5)
CI-6-8

AREA 1 1
AREA 2 1

' D-1
4 691450 (190.00}

4=

692450 152.5) DITCH

Cl-58 0-3

AREA 1 =0.25 = i 691+10 (405.00)
AREA 3 =0.35 OTTCH HODE

AREA 2 =0.20
DITCH EL. = 12.60
AREA 3 = 0.51

= 0.41
=0.13

S-24
691450 (110.001)

DBATE &1 = 12.20 £-2 4
52 AREA 1 = 0.00 12001 305208
691400 (52.5) AREA 2 = 0.00 DlIcH NabE_
58 AREA 3 = 0.45 L. 4
ARER 1 = 0.3 AREA 3 = 0.67
MRER 2 =0.14 ]
----------------- High Point
690+00
Figure 42
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Edit> Node/Reach Automatic Creation

Node/Reach Automatic Creation ]
Quick Input Mode IAdd New Nodes and Reaches to System: SYSTEMI1
MNode Reach
Type |Stucture - X Add Reaches
Top Status  |Proposed - Type ISUIld Pipe LI
Bottom Status  |Proposed = Status  |Proposed =
—Geometry Fipe
Baseline |CLSRS % DefaultPipe |18" RGP -
Structure Name  |CH5-B he Pipe Mame Lock @
Profile Mame  |PPGLLT b (i i i @
Crogs Slope  [MAINLINE hd
Initial Te(miny |10.00
JunctLass Coeff |0
TLocks
Station @ Area 1 @
Inlet{Top Elew @ Arga 2 @
Junct Loss Coetf @ Arga d @
Mew Mode
Prefix Begin # Total
Is- [ le
Iew Feach
Prefix Begin # Total
> f B
| Add Nodes & Reaches! | Cancel |
Figure 43

Edit> Nodes
X|

Add | Update‘ DE‘|E!IE!| C|DSE!|

Mode Type
Structure -

StmmulET Areas T Spread TJeepWe\

Structure |C-5-B o Acllvel

Decimal places |2 %I

Location I Other PTs

Baseline

CLSR5 =~

Station

=]
Dftset Options
Locate . Locate Node - Options X|
— Station
Reach S
[t  ExactDP

Frofile Cross Slope

IPPGLLT | IMA\NLINE | @ MNearestUsing Increments of I5U Starting (@ station |530+UU

X Auto Rotate [ Mirror

Fotate Angle

Inlet/Top Elew
Min. HGL Elew

Junc Loss Coeff

Decimal places IE—%

Top Status IF’VUF'DSBCI | — Offset
Bottom Stalus IProsted - " ExactDF

® Nearestto (+/) |52.5 I I I I I

Scan offsets and load data fields with most commonky
occuring offsets.
Scan Active System Only

Scan Entire Project

Clear All Offset Fields

Corntnents (50 char)

Figure 44

Daone

Figure 45

Automated Storm Sewer Analysis and Design
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ADD A NEW NODE i x|

Erter new node narme.

S-199A

x|

Add | Update| Delete| Close |

MNode Type =X
|Slructure LI -7
53
Location I COther FTs 5ed
Baseline B
ICLSRE VI
Station
[raa+30 =
Offset Options
-80 |
Locate
1185424.63302054
857071.283449153 [ Reach Sync

Profile Cross Slope

|PPGLLT > |oummy =]

StructurET Areas T Spread TJeepWeI

Structure IMH—?-J vl Active
Top Status IProposed vl
Bottom Status IPerDSBd vl

[ Auto Rotate ™ Mirrar

Raotate Angle I 0

Inlet/Top Eley I11 20 @
Min. HGL Elew I

Junc Loss Coeff I @

Comments (50 char)

Figure 46

ADD A NEW NODE ] x|

Enter new nodle name.

Cancel

S-2A

Figure 47

%

Add | Update| De\ete| Close |

MNode Type 5_1—
|Stucture = |5-199a

Location I Other PTs

Baseline

ICLSRS vl

Station

[za1+50 &

Offset Options

110 |

Locate
1185424.53302054
857071.283449153 [ Reach Sync

Profile Cross Slope
[PPGLLT =l MaNUNE =]

SlructurET Areas T Spread T)eep el
Structure lm ml
Top Status  |Proposed -
Bottom Status W

[® Auto Rotate ™ Mirrar

Rotate Angle |0
Inlet/Top Elev 122 @
Min. HGL Eley |0
JuncLoss Cosff |0 @

Comments (50 char)

Figure 48

Figure 49
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Edit> Node/Reach Automatic Creation

Node/Reach Automatic Creation

Quick Input Made IAdd New Nodes and Reaches to System: SYSTEM1

Node Feach
Type ID\tch - X Add Reaches
Status IPerUsed - Type ID\tch/SwaIe LI
—Geometry Status IPerosed e
Baseline |CLSRS5 hd — Ditch/Swale
Profile Name  |FPGLLT ¥ % \Warn: Yelocity Exceeds 5 fi/s
Crogs Slope  |DUMKY = % ‘Warn: MNormal Depth Exceeds |2 ft
Initial Te (min) 1000 X ‘Warn: EGL Depth Exceeds 2.5 ft
| Locks
Ditch Bot Elew @ Click on picture to select ditch shape
Baseline —==— | Baseline —==3— | Baseline ==
a1 a2 sl 82
N w
Trapazoidal v Bottomn Box
Baseline—=== |Baseline —=5=- |Baseline —===
1 53 1 83qg
R 52 lH 52
W HI| \w 2
Mews Node:
Prefix Begin # Total Found 3 Slope 4 Slope
D- 1 3
Manning's '™ |0.2400 il
MNew Reach
Prafix Berjin # Total Slope (31) |4
D- 1 3
Width () [5
2]
Add Modes & Reaches ‘ Cancel | Slagei () !
Figure 50

Edit> Nodes
x|

Add ‘ Update‘ Delete| C\Dse|

Node Type
IDitch -

w. Time of Concentration Worksheet D-3 . Time of Concentration Worksheet D-3

Location I Other FTs T Shallow Concentrated \I Sheet Flow

Baseline

ICLSRS vl [ TR5S r

Station

BaTen) al SegmentiD |1 SegmentlD |2

Description (160 char meax) Diescription (160 char max)
Offset Options
130 P Sheet flow over parking lot. Shallow swale (grass)
Locate
1185424.53302054
857071.283449153
[" Reach Sync
i 'n' (00110 ?
— e siope Mannings 'n Flow Length (f) |135
[FPGLLT =] [oummy = Flow Length (fy |20 Slope (ft7f) |-00015
S"UC‘U'ET Arsas T Spread TJEEDWHI Tuwo vt 24-Hr Rain (i) |4 Suace ® Grass O Pavemnant
Status |F’mpnsed ~| Lend Slope (ft/f) | 0025 SvgVelociy dts) | 1943178 CManual
Ditch Battar EI. I12 3 8 Cornputed Tt (ming - [4.33 Computed Tt(min) [11.58
Min. HGL Elev IU

Figure 51 Figure 52 Figure 53
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Edit> Reaches

¥ Reach Edit )

x|

Add | Update | Delete | Close |
Beach Twpe Eeach Status
ISo\id Fipe LI IProposed LI
Fieach Name From To MNode
D1 51394 Ed B EREE |
0b-2
D-3 Pipe Name Length (ghy)
;-; [eRce =@ [o -
B3 # of Barrels Lenctth (yd)
P-4 i - o
Fib
Pt Fram To
Crown Line Crown Line
[15 [15
Flow Line Flow Line
fo [0 2
x| S Rt
™ Crown Line ¢ Crawn Line
Enter new reach name
Cancel | ID 2000 s |0 Accept
R-199A
Figure 54 Figure 55
Reach Edit 3 x|
Add | Update ‘ Delete | Close |
Eeach Tvpe Eeach Status
ISDIid Fipe LI IProposed LI
Reach Name Fram ToMNode
D! |s-24 E[s-2 =
-2
D-3 Fipe MName Length (ghy)
2’12 = = —
# of Barrels Length (hyd)
1 - [o
From To
Crown Line Crovwn Line
[15 [15
Flow Line Flow Line
[o & | k]
¢ Crawn Line  Crown Ling

Enter new reach name

x|
_ Cancel |

Cancel

R-2A

0.2000 =g ID Accept

Figure 56

Figure 57
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=
=¥ Reach Edit I X|
Add | Update | Delete | Close | Copy Datato Other Reaches ‘ ‘
Feach Type Feach Status
IDilch:’SwaIe LI IProposed LI
Click on picture to select ditch shape.
Feach Name From ToMNode Biaseli Bacii Bosal
01 ID_1 LI ID'2 LI aseline o aseline o aseline o
D-2
D-3 FlowLine Flow Line s1 s2 81 5%
R [iz3 2.4 \i/
R-1394 ! ! L
R-2 Length (hyd
S‘i 0 i Trapazoidal % Bottom Box
B-5 Hycraulic YWarnings Baseline Baseline——==— |Bassline —==—
Fes —
Bz M ‘elocity Excesds 5 fi/s S1 53 L gg 54
R
® Mormal Depth Exceeds |2 ft \j 52 lH . L le
X Energy Grade Line Depth Exceeds W W
25 it Round 3 Slope 4 Slope

Manning's Coefficient 'N' |24— ﬂ
Side Slopz, 1 (1) [4
BottornWidth () [5
SideSlope (52) 2

Figure 58

Automated Storm Sewer Analysis and Design

Version 3.x.x



ASAD Training Labs

Page 29

44

Lab #8 Import Nodes & Reaches

Importing Node & Reach Data from GEOPAK

Import Storm Sewer System - Page 0 5

[ Mame of File to be Imported

IF.\PROJECTS\_ASAD_TRA\NING_FILES\ﬂudebasm R

Browse Load

[ Preview of file FAPROJECTSY_ASAD_TRAINING_FILES\nodebasin bd

Startimpart at row |1 %I

=118 InttCurlal_40
5-109 InttCurlal_40
s-110 InttCurlal_40
117 InttCurlal_40
s-120 InttCurlal_40
107 PBottom35Dia
3-107C  PBottormd0Dia
31204 PBottornmd0Dia

122 IntCurla2_35

Curla Inlet Type 1- 40 Bottorn 999+58.00 65.5 CLSRE  PPGLRT 746185.07 1452112.74 ;I
Curla Inlet Type 1- 40 Bottorn - 990+56.64 65.5 CLSRE  PPGLRT 74672576 145139157

Curla Inlet Type 1- 40 Bottorn 994+63.36 -325 CLSRE  PPGLLT 746403.37 1451656.21

Curla Inlet Type 1- 40 Bottorn 999+58.00 -325 CLSRE  PPGLLT 74610666 1452053.95

Curla Inlet Type 1- 40 Bottorn 1002+72.00 68.75 CLSRE  PPGLRT 745999.31 14523¢
tanhale (Type P-7) 987+50.00 71 CLSRE  PPGLRT 74691412 1451149.53 0
tanhale (Type P-8) 990+56.64 23 CLSRE  PPGLRT 746691.77 1451366.07 0
Manhale (Type P-8) 1002+72.00 23 CLSRE  PPGLRT 7488627 1452338.47

Curl Inlet Type 2- 35 Bottorn 1006+03.00 73 CLSRE  PPGLRT 74580415 145262

Figure 59

Import Storm Sewer System - Page 1 P

This screen lets you see the delimiters your data contains. You can see
how your text is affected on the Next screen.

— Delimiters
@ Tab (009)
(" Space (032)

 Semicolan (059)

¢ Comma (044)

(" Other |U15

(" Character (@ ASCllvalue

Data preview

5116 MESCE4RCPZS
S-115 PBottorm40Dia
5114 PBottom40Dia
BE-1 JunctionBox
5112 IntCurbl _40
5-113A  PBottom40Dia
5113 IntCurbl _40
51138 InltCurb1_40
=-111 InltCairh1 40

MNode - 1D Node - Library ltem Name

MNode - Library tem Description Node - Station

COMES 54 RCP 1:2 1-pipe 1000+62.54 -743.94
Manhole (Type P-8) 999+7319-61767 CLSRE  PPGLLT
Manhole (Type P-8) 997+22.60 -2635 CLSRS  PPGLLT
Junction Box (Al Types) 997+22 B0 -180 CLSR5
Curb Inlet Type 1- 4.0 Bottor  997+22.60 -32.5 CLSRA
Manhole (Type P-8) 997+22.60 23 CLSRE  PPGLRT
Curb Inlet Type 1- 4.0 Bottorm  997+22.60 65.5 CLSRA
Curb Inlet Type 1- 40 Bottorn 998+2577 175 CLSR5
Corh Inlet Twne 1- 41 Bottom Q04+F3 3R RR R "I 5SRA

MNodle - Offset
CLSRS  PPGLLT 74547473 145171082
745629.36 145171608 ]
746063.05 1457727.04 1]

PPGLLT 746129.86 1451777.13

PPGLLT 74624787 1451865.61

746282.28 14578989 0 28.22
PPGLRT 746326.28 1451924.4 180
PPGLRT 74622539 1451978.15

PEGI BT 74R4R1 7R 1451717 TR0

MNode - Reference Cha

Figure 60

Import Storm Sewer System - Page 2 ]

(example: 1-23,25-68)

Fiow to exclude (fypically an outfall node) IT

Enter the 'Row' number(s). from the table below, of the Storm Sewer data to be impaonted. fimparting Inlet and
Manhole data, do notimport & row that contains the Outfall data. The Outfall data should be imported seperately

Fiows 1o import |2’35

| Select ALL rows exceptthe 'excluded' row 1

Fiow  |[MNode-10

5-115
5114
BE-1
5112
S-113A

DR

MNode - Library ltem Name |Nnde-L\hrary Itern ‘Nnde-Statinn MNode - Offset -
MESCE4RCPES COMES54RCP1:2 T-pipe  1000+62.54 -743.94
FBottorn40Dia Manhole (Type P-8) 999+73.19 -61767
PBottorm40Dia Manhole (Type P-8) 997+22.60 -2635

JunctionBox Junction Box (All Types) 997+22.60 -180

InitCurkl1_40 Curh Inlet Type 1- 4.0 Bottorn 997+22.60 -32.5
FBottorn40Dia Manhole (Type P-§) 997+22.60 23

Figure 61
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k Import Structures to ASAD

Impor Structure MName/Desc ASAD Structure Name
DEIDMNoPw DE-D
= InltCurbi_40 -1
e ]
The Column - Destination sstup cantrols where the imported data will be placed in the ASAD database. Using the pulldown list you can select e sl
an existing setup or'Add or ‘Delete’ setups. Nate: Yau must ‘Add' a setup record befare assigning the Destination Fields (belaw) MESCE4RCP2S MES2:1
FBottiom360ia MHJ-FT
Column - Destination Setup  |NODES ~|  Add Delete EERT s

Assign each 'Import Column' to & 'Destination Field' in the ASAD database. Select none> to notimport & figld. The 'Link' button will appear
beside destinations 'Mode Stucture’ and 'Reach Pipe'. Use the 'Link' button to select the Structure or Pipe thatis most like the 'Imported’
structure o pipe description

Import Columns Destination Field
Node-ID [Node: Name ~

Node-Library hern [Node: Stucturs =[G

Save setup in 'NODES"

Node - Library liem [¢none>
Node - Station |<none» -

Double click on a cell to select an ASAD structure ta link ta.

Done

hlnre - Mifest 'CHDHE)—'I
Figure 62 Figure 63

Import Storm Sewer System - Page 3

The Column - Destination setup contrals where the imponted data will be placed in the ASAD database. Using the pulldown list, wou can select
an exsting setup or 'Add' or 'Delete’ setups. Note: You must 'Add' & setup recard before assigning the Destination Fields (below).

= A Delete

Asgsign each 'lmport Column' to & 'Destination Field' inthe ASAD database. Select <none> to notimport a field. The 'Link' buthan will appear
beside destinations 'Node Stucture' and 'Reach Pipe'. Use the 'Link' button to selectthe Structure ar Pipe thatis most like the 'lmpored’
structure o pipe description

Calumn - Destination Setup  [NODES

Import Columns Destination Field

MNode -1D
Mode - Librany tem
MNode - Library tem

Node - Station
MNode - Offset
Mode - Reterence Chain

hode - Reference FGL

INode: MName

Save setup in NODES'

INDdE Structure

Link.

I(HDHE)

INUde. Station

INode: Offget

INUde. Baseline Mame

INode: Praofile Marme

Mode - Location INode: East() Coord.

L Led L Lef e f o] Led Le] Lo

MNode - Location INode: Morthi(v) Coord.

Node - Rotation INode: Structure Rotation ;I

Mode - Elevation INDde‘ Inlet Elevation LI

Node - Cumulative Area INode:AreaW ;I

Node - Cumulative C INDdE' Area 1 Cwvalue LI

Node - Cumulative

Cancel < Back Mext > Finish

Figure 64
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Import Storm Sewer System ge 4 i ;
| Destination System | —Default Structure & Pipe—————— —MNode Setftings
Selectthe system where the Select a default ASAD
nodes and/or reaches are to he e )
peto be used if Cross Slope |PFGLLT | [® Mo Change i
crested and/or updated. the Import Structure ar Impont i e %
Pipe description has not been
SvSTEME ' IinEed i Auto Fiotate @ On ( Of  MNoChange
i Struch
(- Objects to be Imported l% Inlet Elevation @ Locked © Unlacked
® Nodes: Inlets & Manhales " Mo Change
X Cherwrite existing nodes Fipe
(" Reaches I1 b e j' Initial Te |10 X Mo Change
% Chenirite existing reaches

Fesults

Cancel < Back MNext > Finish

Figure 65

Import Storm Sewer System - Page =5

Enter the 'Row' number(s). fram the table below, of the Storm Sewer data to be imported. [fimporting Inlet and

Manhole data. do notimport a row that contains the Outfall data. The Outfall data should be imported seperately.

(example: 1-23.25-6)

Fow to exclude typically an outfall nods)

Fiaws to impart |1-35 | Select ALL rows except the 'excluded row ||
Fow  |Link-1D Link. - Library lterm ‘Lmk-Upstream MNode Link - Inver Upstream Link - Downstrea) a
1 54 5115 16 5116
2 pipe-25 54 5114 10 5115
3 pipe-24 48 BE-1 10.3 5114
4 pipe-23 48 s112 10.8 BE-1
5 pipe-28 42 S113A 16 s-112
B pipe-27 42 S113 16.3 S-1134
7 pipe-23 18 S113B 16.3 S-1134
I} pipe-21 30 S-111 17 5-113
4 pipe-30 42 S-118 1221 5-113
10 nine-19 30 =109 17.3 S-111

Figure 66
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Import Storm Sewer System - P; 3 w. Link Import Structures to ASAD Structures J ﬁl

Irmpor Fipe Name/Desc ASAD Pipe Name

The Colurn - Destination setup controls where the imparted data will be placed inthe ASAD database. Usi 18 18" RCP

an existing setup or 'Add' or 'Delete’ setups. Mote: Yiou must ‘Add' a setup recard befare assighing the Dest |24 24" RCP

30 0" RCP

Column - Destination Setup  |REACHES LI Add | Delete | 36 5" ACP

o ) X 42 42" BOP

Agsign each 'Impor Colurn' to & 'Destination Field' in the ASAD detabase. Select <none> to notimport afie a Prr=re,
heside destinations 'Node Structure' and 'Reach Pipe'. Use the 'Link! button to select the Structure or Pipe | =

structure or pipe description 54 54" RGP

Import Columns Destination Field
Link - I IReach: Marme

Sawve setup in 'REACHES'

Link - Library ltem [Reach: Fipe

Link - Upstream Node |<n0ne)

Link - Inwert Upstream |<n0ne)

Lo Led Lo Lo el

Double click on a cell to selectan ASAD structure to link to. Dane
Link - Downstream Node |<n0ne)

Figure 67 Figure 68

Import Storm Sewer System - Pag

The Column - Destination setup controls where the imported data will be placed in the ASAD database. Using
an existing setup or ‘Add' or 'Delete’ setups. Note: You must 'Add' a setup record before assigning the Destin

Column - Destination Setup  |[REACHES LI Add | Delete

Assign each 'Import Column' to a 'Destination Field' in the ASAD database. Select <none> to notimpart a fiele
heside destinations 'Node Structure' and 'Fieach Pipe'. Use the 'Link! button to select the Structure or Pipe the
structure or pipe description.

Import Columns Destination Field
Link-1D |Feach: Name

=
Link - Library e [Feach: Pipe =] ik

Link - Upstream Mode IRBBChZ From Mode LI

Sawe setup in 'REACHES!

Link - Invert Upstream IRea:h' From Inwert Elev. LI

Link - Downstream Node IREEIEh. ToMode LI

Link - Invert Downstream

Figure 69

Import Storm Sewer System - Page 4 s

[ Destination System —Default Structure & Pipe——— ~Reach Settings
Selectthe system where the Solact a default ASAD
nodes and/or reaches are to be Structure and Pips to ba used if Pipe Name @ Locked ( Unlacked
crested and/or updated the Impaort Structure or Import N &
o Change

Pipe description has not been
ISYSTEMZ -
linked Lengths ™ Locked ¢ Unlocked

—Ohjects ta be Imported ————— Structurs (" Mo Change

IEW21?-1 -
¢ Modes: Inlets & Manholes

* Cverwrite existing nodes Fipe
@ Reaches Iwu HEE :Iv

[ Qwerwite existing reaches

Results

Cancel < Back Mext > Finish

Figure 70
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4.5 Dividing & Combining Systems
4.6 Renumbering Nodes & Reaches

Lab #9 Storm Sewer Manipulation (not included)

Automated Storm Sewer Analysis and Design Version 3.x.x
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CHAPTER V: CALCULATIONS & REPORTS

5.1 Computing Storm Sewer Geometry
. Low Point Station Adjustment
. North & East Coordinates from Baseline/Station/Offset
. Reaches Lengths
. Inlet/Top/Grate Elevation
. Drainage Areas
5.2 Computing Pipe Sizes
5.3 Computing Flow Line (Invert) Elevations
54 Computing Hydraulics (Storm Tabs)
5.4.1 Setting Options
5.4.2  Verifying Data
5.4.3  Printing Reports
5.4.4 Changing the Node Printing Order on Storm Tabs
5.5 Computing Roadway Spread & Inlet Intercept/Bypass (HEC-22)

Lab #10 Hydraulics

Compute/Reports> Step 1 - S.S. Geometry & Drainage Areas
2% Compute Storm Sewer Geomet = o] x|
Opfions

[XLow Point Station Adjustment;

X = Coordinate from Baseline Station/ Oftset

[ Reach Lengths
[ Mode Inlet / Manhole Top Elewation

¥ Drainage Araas

[~ Werify Node and Reach Data Integrity

7Y

Compute Frint Close
i

Figure 71

Compute/Reports> Step 2 - Compute Pipe Sizes
[N Coateppesces _Eix)

tethod: l—_,
1 All Fipes Flowing Full s et Rl | =
@Al Pipes Flowing Full (fixed min. velocit): Constraints:

Min. Velocity (ft/s) |2.DDD O Max. Velocity (it/s) 10.000

@ Maximum HGL Slope 0.0
O Wariahle HGL Slope %

%l Compute | [~ Yerify Node & Reach Data Print | Close ‘

Figure 72

INVALID DATA ] |

@ The following pipes are in a loop. Correct these pipe connections and rerun this calculation.

Pipes: D-2D-3D-152535455565-1

Figure 73
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Compute/Reports> Step 3 - Set Flow Lines

=

Fipe Slope
®ivaries based on pipe size. Minimurm veloctiy = | |2.5 fifs

O Fixed slope for all pipes.

tdatch
@® Flow Lines O Crown Lines
™ Except for pipes with a diameter lass than IZU in
Round flow line elevations to IE— decimal places
Cornpute | Print | Close |
Figure 74

Compute/Reports> Step 4 - Compute\Print FDOT Storm Tabs

~% Compute Hydraulics )

=1olx|

[% in. “elocity for Computing Trawvel Time (downstream To's)  |2.00

Options T hMessages T Profile “erify Data. |
, Compute
| FDOT Setup: Mo minoriosses i Setup: Include Minor Losses |
—Reports
[Mode & Reach Status Brint Ordar
[X Existing X Future 1 X Future 3
® Froposed ™ Future 2 % Future 4 M
— Exdiltratian FOOT Tabs
™ Deepwell ™ Do MOT Allow Total Flow (3 to be Negative Ditches
[~ French Drain 117271 3
— Time of Cancentration ==
® Computed Time of Concentration (Tc)
O Fixed Time of Concentration (Tc) |1U (minutes) ® English
O Matric

—Minor Losses
™ Include Exit Loss (at Qutfall)

[ Include Junction Losses

—Pipe Lengths

rin. Physical Weloci
® Use centerto-center length for hydraulics ElC  Elncl

2.50

1 Use quantity lengths for bydraulics

— Backwater (HGL) Computation
® For Mon-Fartial Flow, Adjust HGL Up to Fipe Crown (FOOT required)
O HGL Elevation Totally Dependant on Downstream HGL

— Tolarences
Max. HGL Difference [ 25 | 1| 01| o1 | oot |
Mex. Number of terations |50 50 | 250 | 1k | sk | 32 |

Close

d

Figure 75
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Compute/Reports> Step 4 - Verify Node & Reach Data or Verify Data (button)

. Storm Tab Print Order

X

Sequence  [From Mode To Mode Station Offset Structure
» 10 D-3 D-2 641+10 405 DITCH
20 o-2 -1 681+00 305 DITCH
30 -1 S-24 631+50 180 DITCH
40 524 52 E41+50 110 DEBIC
50 =2 s £91+00.00 525 CI-5-8
1] = 53 £41+00.00 525 CI-5-8
70 =4 3 G92+50.00 525 C-5-8
80 23 =5 £92+50.00 525 CI-5-8
90 =6 =5 £44+30.00 525 CI-5-8
100 5 S-1994 £94+30.00 528 CI-5-8
110 5-1994 5-199 £44+30 -80 WH-7-J

Sort by ‘Sequence | FromNodel

Close

Figure 76

5.6 Computing French Drains & Deep Wells
5.6.1 Concepts & Assumptions
5.6.2 Data Setup in Nodes & Reaches

5.6.3 Treatment Volume (Dade County Methodology)
5.6.4 Reduction of Flow through French Drain
5.6.5 Fine Tuning a French Drain/Deep Well System

Lab #11 Computing French Drains & Deep Wells

=% SS System Outfall & Header Details

Qutfall T Hydro T Designer

— Structure

—Mode

Nurnber |5'199
Type IStrudure vl

Baseline ICLSRS VI

Station |594+3U
Offset I'25U

Structure Narme IMESCZ-24 vl
Top Status IPerosed vl
Bottom Status IPFDDDSBd vl

X Auto Rotate ™ Mirror

Ratate Angle |192.3194

Inlet/ Top EL. |0
MNaorth Coord (4 1185736.7995
East Coord (x) 8569544679

Tailwater/eirEl. | 9.75

ExitLoss Coeff. IU.UUUU

Update
Close

Figure 77
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=
. Get Reach Data from Borings X|
Boring Distance to Reach (ff Stagel K |Stag92 K |Stag93 K |
BE-1 00075748 00148331 00122348 |
—B-1
Ground EIl. 11.9 Ground EI.
Gnd. Water El. 9.8 Gnd. \Water EI.
to Depth 'K Walue to Depth 'K Walue
K10 10 0.000757
K15 15 0.001489
K20 20 0001223 <
—Awverage
Ground El. | Copy B-1 to Reach 1
Gnd. Water EI.
to Depth ' Walue
Cancel |
Figure 78
=¥ Reach Edit ) X|

Copy Data to Other Reaches: | ‘

Slope % = 0.0000

Add | Update | Delete | Close | |
Eeach Tyvpe Eeach Status
IPen‘orated Fipe w/Exfiltration TrencLI IProposed LI e |
RR1each MName Igr;m _I I—Sro1 ;J;;e _I Trench Length & End Slope
_ _| - - -
F-1994, ® Oty Length less |15 2o
=5 Fipe Marne Length (gt . [ene
= il .25 3
E_gA |24,, RCP LI@ |143.5 = C Fixed I End Slope I {n:1)
g Percent of O |D %
sl # of Banels Length (hyd) St
|1 LI |14?5
F-6 Ground EI. () [11.9
From Tao
ICrown Line ICrown Line Trench Tap Width (f) |1 il
10 10 A R
— Trench Top EL i IH
Flow Line Flow Line ehealog Bkl
[s f8 Design GWEL (f) [3.85
@ Flaw Line @ Flaw Line Boring G EI (fty |4.8
(" Crown Line " Crown Line
— Trench Bottom EL. (ft) |'9
1 i IB
I—D.ZDDD % I—?.?13 e | Trench Bottorn 'Width ()
Hydraulic Conductivity (k)

to Depth Elewation™ 'K Walue
K10 | 10 | 19 | 000757
K15 | 15 | -3.1 | 001489
K20 | 20 | 8.1 | 001223

*- Elevation computed from 'Ground EL' minus to Depth’

Figure 79
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w. Copy Reach Data il
Source Reach Destination Reach(s) Copy |

E Pl
I dd 1994 ﬂl
Fe2
oA,
R-3

—ltems to Copy

B Fipe Name Salect Al |

X Flow Line Elevation (To & Frorm)
! De-Select All |
[ FD Length Option
[ Trench End Slope
™ Ground Elevation

P Ground \Water Elevation (Boring & Design)
[X Trench Width (Top & Bottom)

[ Trench Elevations (Top & Bottom)

M Hydraulic Conductivity (K values)

=% Node Edit

Add | Update| Delete| CIDse|

x|

ode Tywpe

-1
- 52
Location I Other FTs S-oA,
Baseline g'i
cLsrs ] e
Statiah o5
694+30 &
Offset Options
-200 |
Locate
S ]
1185715 46337486 @
BEEBRE 770561582 W
Praofile Cross Slope
[PPGLLT | [Dummy |

StructurET Areas T Spread T)eepWeI

Top Status

Bottorm Status
X Auto Rotate

Rotate Angle

Structure IMH-?-J vl Al::tivel

IPruposed vl
IProposed vl

[ hdirrar

|1DE.3194

Inlet{Top Elew

Min. HGL Elew

12 a8

Junc Loss Coeff

Comments (50 char)

Figure 80 Figure 81
e _[zix
Systermn Oufall & Header Details (Datal b) Lewvel/Symbology (Dataz?) MNodes (Databl)
Froject Setup (Datal) T Fipe Definitions  (Data?) T Structure Definitions  (Datab)
[ Master Lewel List T <<unuseds> <<unused>>
[ Ly-Symhb (207) & (200) I Sum Dr Str Data (Data70] 1 SumDrStr Support Filas
Reaches (Datab2) T Calculation Results (60) & (B1) T Import Setup (Datal 77)
Sort by Model |
Reachs
|NAME NODET x1 Sl ELEYT [NODEZ xe 2 EL
P-1 51 7.62998 |5-3 717
» S-199A 6.45|5-199
F-2 S-2 8.17168 |51 8.014
Fr2A S-24 9.491699 |52 8.17
P-3 3 717999 |55
F-4 S-4 772169 |S-3 7.564
F-5 55 8|5-1994
P& o] 8|55
*
Figure 82
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=1o|x|

Level{Symbolaogy (Data2?) | Modes (Databl)

Fipe Definiions  (Data?) T Structure Definitions  (Datak)

<<unused»> T <<unused>>

n Dr Str Data (Datad0) T SumDrStr Support Files

1 Results (BO) & (B1) T Import Setup  (Datal 77)

Fieachs

O_FLCL| HYD_LENGTH| FRENCH_DRAIN| FR_LEN_OFTIONM| FR_LE
-1 180 0
-1 50 0 1
-1 108 0 1
&l 76.19875 1] 1
-1 180 0 1
-1 108 o} 1
-1 1475 -1 1
&l 108 -1 1

Figure 83

=¥ French Drain Calculation Wizard - Page 0 (Mode Selection)

Select the type of input you wish to have analyzed.

Individual Reach will analyze one reach at attime.

Group Reaches of Similar Characteristics will analyze the selected Group Reaches of Similar Characteristics

=1olx|

reaches together. Note: this option groups reaches together anly if
the Trench and Pipe dimensions, elevations, and 'K' values are
identical.

Feaches - Group Reaches of Similar Characteristics

tanual allows wou ta manually enter datato be analyzed. This is Wanual
useful during the preliminary design phase far compatring various
what-if scenarios.
Cancel < Back Ahead > Finish
Figure 84
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=¥ French Drain Calculation Wizard - Page 1  (Storm Event) ) = |EI il

Enter the Storm Event Data. Use the Scan buttons (not available in Manual Mode) to accumulate the
associated data from the Reaches and Nodes. The output data is displayed at the bottom of this window.

Frequency (F) |5 WIS

Time of Concentration (Tc) lwi min
Araa [A) IW acres  Total Selected Modes | Total All Nodes
Weighted Runcf Coeff () [0.7344 | Toirl Selected Nodes | [ Total All Nodes

Time to Generate 1 inch of Bunoff (T1) IW min
Starm Duration (Tt W min
Intensity (i) lm infhr
Flow Riate (3) [9.4547926065  cfs
Treaiment volume (V) lm of

Cancel | < Back Ahead > Finish

Figure 85

=¥ French Drain Calculation Wizard - Page 2  (Hydraulic Conductivity) ) = |EI |£|

The existing soil conditions {(below) have been retrieved from the selected Reach(es) data.

Existing Ground Elewation (GND)

IH.Q
Ground YWater Elevation (Gi) |9 i ft sl
|1D

ft msl

Stage 1
Boring Depth 0to 10 (21) ft
Hydraulic Conductivity (K10) IUUU75? cfs/stHt of head
Stage 2
Bating Depth 1010 15 (Z) |15 t
Hydraulic Canductivity (K15) IUUMEQ cis/eHt of head
Stage 3

Boring Depth 15 to 20 (23) IED ft
Hydraulic Conductivity (K20) IUUTEB cfs/stHt of head

Cancel | < Back ?«head ) Finish

Figure 86

Automated Storm Sewer Analysis and Design

Version 3.x.x



Page 41

ASAD Training Labs
=
% French Drain Calculation Wizard - Page 3 (Trench Dimensions) i = |EI |i|
The French Drain trench and pipe dimensions (below) have been retrieved from the selected Reach(es)
data.
Trench
Top Width (W/1) |1U ft
Bottam Width (2) IB ft
Top Elevation (E1) I11 ft msl
Bottom Elevation (E2) |'9 ft msl
Total FD Length (L) |21 3.6000 ft
Pipe
Fipe Diameter (D I2 ft Pipe x5 Area I3 141533 s ft
Flow Line Elewvation (FL) IB ft msl
Design GW
Diezign Watar Surace Elevation (DGWE) |3.85 ftmsl
Cancel | < Back Finish
Figure 87
. Weir & Control Elevations ll
Elewation, MNode
Select Elevation from list and press
‘Accept' or press 'Cancel' to exit,
Accept
Cancel
Figure 88
=% French Drain Calculation Wizard - Page 4 (Hydraulic Head Elevation) e =] il
Enter hydraulic grade elevation information. Use the Scan button (not available in manual mode) to
retreive the system outfall tailwater elevation.
. Showe All Minimurm HGL &
‘Weir/Control Elevation (wWE) IW 0.5 ftrnsl OLEl B e
Additional Stage owver Weir/Control Elevation [(A) IU‘ ft
% Meximum Allowahle Total Exfiltration Rete (Ef  [0.15 cfs /L
Concel | <Bark Ahead > Finish
Figure 89
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=¥ French Drain Calculation Wizard - Page 5 (Results: Summary)

Enter the safety factor to finish the calculations. Continue ahead to page b to print the results.

— Exiltration

==l

Maximum Allowable Et = 0.150000

Exditiration Rate (E10) [0.00814343 s
Exfiltration Rate (E15) [0.0303550 s g1
Exfiltration Rate (E20) [0.03179800 s g1

Total Exfiltration Rate (Ef) [D-08897693  cfe/if

French Drain Storage () I“-”‘U8 cffLf

French Drain Capacity |27805.72 cf

Volume to be Petained (v) [17335.03 of

Safety Factor I1

Length olume “olume
(&i] (ch {ac)
Required (w/ safey) | 1391031 [ 1733803 | 0390
Provided | 213.5000 | 27805.72 | 06383
Over/Shortage | B0.3969 [ 104708 | oz
Cancel ‘ < Back iAhead > Finish
Figure 90

=% Compute Hydraulics ) _ ol x|

Options T

tessages

| Profile Verify Data

FDOT Setup: No minorlosses |

Compute
Setup: Include Minor Losses

i

—Reports

[Mode & Reach Status BTl

[® Existing ® Futura 1 ® Futura 3

X Proposed X Future 2 X Future 4 M
— Exfiltration FOOT Tabs

CiDeep wWell [ Do MOT Allow Total Flow (0 ta be Megative e

% French Drain 1127 3
— Time of Cancentration -

® Computed Time of Concentration (Tc)

O Fixed Time of Concentration (Tc) I1 0 {minutes) ® English

[ Min. “elocity for Computing Trawvel Time (downstream Te's)  |2.00 O Metric

—Minor Losses
™ Include Exit Loss (at Outfall)

[ Include Junction Losses

Close

d

—Pipe Lengths

O Use guantity lengths far hydraulics

® Use centerto-center length for hydraulics

Min. Physical Yelocity

|2.50

— Backwater (HGL) Computation

® For Mon-Fartial Flow, Adjust HGL Up to Fipe Crown (FOOT required)
) HiGL Elevation Totally Dependant on Downstream HGL

— Tolorences
Max. HGL Difference

Max. Number of [terations

[ 25 | 1 | o1 001 | ooot |
[50 §0 | 250 1k | sk | 32k |

Figure 91
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Add | Update| Delete| Close |

M

MNode Type ExI
[Structure 2N EREE
S5-2
Location I Other FTs Soop,
Baseline ?i_
|CL$R5 ~| o
Station [
£32+50 00 8
Difs et Optians
525 e
Locate
T [+
1185671.07901567 ﬁ @
BRY039 279210202 FEecchEye
Frofile Cross Slope
FPGLLT

> |manune |

StrudureT Areas T Spread Tleep We.

Elesation Discharge

] (cfz)

[125 [1.95
120 [1.45
115 [1.1

[11 |89
105 |.35
100 |15
95 (0.0000
9.0 |0.0000

Caormments (50 char
Figure 92
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5.7 Cost Analysis
5.8 Profile Elevation Inquiry
5.9 Utility Conflicts

Lab #12 Computing Other

Compute/Reports> Storm Sewer Cost Analysis

X MNodetReach Details | Compute | Close |

¥ Mode'Reach Sub-Tatals
Frint
X Grand Tatals

=10ox]

Unit

JB TOTA]

Figure 93

Compute/Reports> Profile Elevation Inquiry

=% PROFILE ELEVATION INQUIRY = Ellil
PPGLAT ElEVﬂlIDnST High{Low | iCompute: |

Beg Station Print
£31+00

Close
End Station 4
|?68+3D.95

Increment Decimals
100

T

Figure 94
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Compute/Reports> Utility Conflicts

=% UNDERGROUND CONFLICTS - SYSTEM1 1

Compute Frint | Clogse ‘ [~ Reachwvs Reach  [X Reachws Utilities
Systerm Reach Bageline  |Station Offset Pige Slope % |Sys/Utlity |Reach/S|Position Clear.
» |SYSTEMI |R-1 CLSRS 532+15.59 -525000 |24"RCP 03000 |12"FM 1 Above 1.9033
SYSTEM1 |BA CLSRES 642+50.00 20.9208 [18"RCP  |0.1456  |12"Fk 1 Above 2.2746
Select All
De-Select All
Figure 95
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5.10 Summary of Drainage Structures

5.10.1 Building SDS Data Table

5.10.2 Modifying SDS Data

5.10.2 Text Size/Line Spacing Worksheet

5.10.3 Row Layout

5.10.4 Grid Layout

5.10.5 Symbology & Font Size (Headings, Details and Totals)

5.10.6 Drawing SDS into CAD

5.10.7 Exporting SDS Data to Excel (Tab-Delimited Text)

Lab #13 Summary of Drainage Structures

Compute/Reports> Summary of Drainage Structures

% Summary of Drainage Structures =1 [=] il
Scan & Build Table Row Layout Gricl Layout Headings & Symbology T D Export
— Standard Caol
SAESIELumNS Diecimal Places |0 =
B Quantity [F/F) & Fipe Size [¥ Use Doukle Quates (') for Inches
X Structure Number X Pipe Length Fipe Length: @ Quantity O Hydraulic
X Station X Mo of Barrels [¥ Column Headlers fram Stucture & Fipe Definitions
Ploile =) Clear Colurmn Setup | SetAlLL Levels to FDOT Standards |
™ Inclex Number
Scan Datadase and Build Takle |
P Description
Scan, Sort by Column, Re-scan | Text Size & Line Spacing Worksheet |
Insert Column | Delete Calumn << Shift Column | Shift Column >> | [~ Shift Header Only (<10) - Check for Zero Calumn Totals
oo i)} 0z 03 04 05 06 07 08 0g 10
<P{F> <Structure #> <Station> <Offset> <Type> [<Fipe Size» <Pipe Length> <Barrels> 18RCF 24RCP F-5
= 10 15 20 30 35 40 510018  |510024 1020180
01 B31+50 RT 18" 79 1 79
D-2 £31+00 RT 18" 125 1 125
0-3 £31+10 RT 18" 100 1 100
5-1 B91+00 =T Inlet, Fipe |24" 147 1 147 1
O EED 634+30 LT Manhole, 124" 18 1 18
5-2 B91+00 RT Inlet, Fipe |18" 102 1 102 1
S-2A B91+50 RT DEl Fipe [18" 4 1 74
5-3 B92+50 1T Inlet, Fipe |24" 177 1 177 1
5-4 B92+50 RT Inlet, Fipe |18" 102 1 102 1
5-5 B94+30 L Inlet, Fipe |24" 24 1 24 1
S-B B94+30 RT Inlet, Fipe |18" 102 1 102 1
=-159 634+30 LT MES 29" 18 1
K y
Figure 96
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Text Size & Line Spacing Worksheet (button)
_loix]

i Input — Results
i 364
IMEHREE _ RowHaight  TextHeight  TextWidth
Header 1 7.6800 46080 34560
Head Row1 |2 %% ——
Header 2 7.6800 46080 34560
2 %
RERbE z Header 3 76800 46080 3.4560
Head Row3 |2 % Header 4 5 7600 34560 2 5920
Head Rowd |15 %
Detail 47451 28471 21353
Sub-Total Fow |15 %
B ol e |—1 5 o Sub-Total 5. 7600 34560 25520
Granch-Total 5. 7600 3.4560 25520
# ot kiain Body Rows |35 Bl
Default Colurmn Width 42 6462
TH % of RowHT |60 %

T % of TH

=
@
B3

Text Justification |7 7 = CenterCenter
Sheetbicth [616 SheetSpacing 500 Print

Columns X Automatically set column width for indentifer columns
rite

Cloge

T

Column Reserve

Figure 97

Compute/Reports> Summary of Drainage Structures — Row Layout (tab)
=lo]x]

Scan & Build Table Row Layout I Grid Layaut Heading & Symbology T Draw/Export
Fow Number |00 01 0z 03 04 05 - Fiefresh
00 S2A B91+50  |RT DBl Fipe [18" —I Renum Rows by 10's |
3o D-3 B31+10  |RT 18"
320 53 B92+50 LT Inlet, Fipe 24" A
330 54 B32+50  |RT Inlet. Pipe [18" MNodle Prefix Length |2 il
340 56 B34+30 LT Inlet Pipe 24"
360 56 B94+30  |RT Inlet Fipe [18" Node Colurmn Number |01 il
360 S-199 B94+30 LT MES 24"
370 S1994  [B94+30 LT Manhole. 1|24 _‘ by ods Numbsr |
*
-
Figure 98

Compute/Reports> Summary of Drainage Structures — Grid Layout (tab)

=¥ Summary of Drainage Structures

Scan & Build Tahle Flow Layout i Heading & Symbalogy
Symbology & Dimensions T Diagram ]
LINES DISTANCES

Line Lewvel Name Drame a Dist Name Distance  a
p |Outline SumBoxBorder_dp | MNo ®YES | [ ¥ [Head 7E8 |

Headl SurmBaxLineskdin_dp O No @YES b Head2 768 bz

Head? SumBaxLineskin_dp iMoo @ YES Head3 763

Head3 SumBaoxLinesMin_dp No @YES Headd 576

HeadSep SumBaxLines_dp O No @YES Detaill 47451 —

Detaill SumBaxLineskdin_dp Mo @YES Cupioil) ] "”f‘Al—‘

Clodzil® CenBlod i clim 1] ¥ =in) ¥ ‘l | 4

Figure 99
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Compute/Reports> Summary of Drainage Structures — Heading & Symbology (tab)

% Ssummary of Drainage Structures EEE
Scan & Build Table Fow Layout Grid Laymout Heading & Symbology T Drawe/Export

Headings T Details T Totals T Wfidth

Level TcHt Ted  Just Text Strin
HEADING line 1 WWMFW@
HEADING lne2 [Textotes =] 4608 [34%6 | 7 | ROUND
HEADING Ined [Tembows =] [4608 [34%6 | 7 | 18" |
e | HEADING lned [Textotes o« [34m [esse [ 7 [
Column IW Copy levelfsymbology seftings to ALL columns | ﬂﬂ

Insert Column | Delete Colurmn | << Shift Column | Shift Colutmn >> | [ Shift Header Only (<10} 52 Check far Zero Colurn Totals
[il1] m 0z 03 04 05 06 07 08 03 10
<PiF> <Structure #> <Station> <Offset> <Type> |<Pipe Size> <Fipe Length> <Barrels> 18RCP 24RCP =
5 10 15 20 30 35 40 50 51018 |510024  |1020180
51 631+00 [ETi Inlet, Pipe [24" 147 1 147 1
0-1 £91+50 RT 18" 79 1 I
D-2 631+00 RT 18" 125 1 125
52 691+00 RT Inlet, Pipe [18" 102 1 102 1
> S-2A 631+50 RT DEl, Pipe 18" 74 1 7
D-3 B31+10 RT 18" 100 1 100
3 G32+50 (B Inlet, Pipe 24" 177 1 177 1
54 692+50 RT Inlet, Pipe |18" 102 1 102 1
5 634+30 (&) Inlet, Pipe 24" 24 1 24 1
S-B 634+30 RT Inlet, Pipe [18" 102 1 102 1
5199 634+30 LT MES 24" 13 1
51934 694+30 [T hanhale, F24" 18 1 18

Figure 100

Compute/Reports> Summary of Drainage Structures — Draw (tab)

=% Summary of Drainage = |3 il
Scan Py Giridl Heading | Draw

—Include ToplLeft Data Point

» | B56196.379156029

y [ 1185560.9975118
e Tatals Text m
P Qutline Lines -

B Yertical Lines Diraw |

P Hotizontal Lines

P Header Text
e Detail Text

Export |

Insert Column | Delete Column | << Shift Column |

ili] 01 0z 03
<PiF> <Structure #> <Station> <01
5 10 15 20
S-1 B91+00 LT
o1 B31+E0 T
D-2 691+00 RT
Figure 101
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CHAPTER VI: DRAWING

6.1
6.2
6.3
6.4

6.5

CAD Window

Reference Files

Drawing Cells into a Grid

Levels

6.4.1 Levels Display

6.4.2 Level/Layer Manager

6.4.3 ASAD Master Level List

Drawing Plan View and Profile View Elements
6.5.1 Drawing Templates and Setting Defaults
6.5.2  General Level/Symbology

6.5.3 Drainage Elements in Plan View

6.5.4 Pattern Lines (Plan)

6.5.5 Drainage Areas (Plan)

6.5.6  Drainage Elements in Profile View

6.5.7 User Defined Text Labels

Lab #14 Draw Plan & Profile

CAD> Storm Sewer> Draw Plan View — Drainage (tab)

Draw Plan View

TR A
Status

[ Existng [ Futurel [~ Fulure 3
X FProposed [T Future2 [~ Future 4

Drainage T Areas T X5 Pattern

General Level/Syrmbology |

[ Elements T Tx DuiFl TxMode
Tx Reach Setlings

Reset Template to Defaults

Change ALL settings for the current
Ternplate to Standard FDOT Defaults

DrawECR c Drawing Scale 'I

FOOT Flan Yiew at 20' Scale

Reset

CIET L] ¥

Figure 102 Figure 103
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=
General Level/Symbology (button)
vel Symbology ) ol 2] il
—Filter Fill Colurnns
Close
Tompiat # - SIS T — jceEn|
Sort Order
Field Name IALL LI Idgﬁ"“It LI Data Levels
Status JALL ] Show Al Apply Apply
ELEMENT/TEXT IDENTIFIER LEVEL/SYMBOLOGY/TEXT -
Template Field Name Status Level Name e SR tiip Font Just Angle _I
P Height Width | Spacing 9
» 1 Modes-Structures Existing » StormSewer 28 28 1.866676 a8 7 1}
1 MNodes-Structures Proposed StarmSewer 28 28 1.866676 48
1 Modes-Structures Future 1 StormSewer 28 28 1866676 48 7 1}
1 Modes-Structures Future 2 StormSewer 2.8 2.8 1866676 a8 7 0
1 MNodes-Structures Future 3 StormSewer 28 28 1866676 48 7 1}
1 Modes-Structures Future 4 StormSewer 2.8 2.8 1866676 a8 7 0
1 MNodes-Ditches Existing
1 MNodes-Ditches Proposed
1 Modes-Ditches Future 1
1 MNodes-Ditches Future 2
1 Modes-Ditches Future 3
1 MNodes-Ditches Future 4
1 Pipes-5Solid Existing StormSewer 28 28 1.866676 43 it 1}
1 Pipes-Salid Proposed StarmSewer 28 28 1.866676 a8 7 o
1 Fipes-Salid Future 1 StarmSewer 28 28 1.866676 48 7 1}
il Pipes-Salid Future 2 StormSewer 28 2.8 1.866676 48 7 1}
1 Pipes-Salid Future 3 StarmSewer 28 28 1.866676 a8 7 1}
1 Fipes-Salid Future 4 StormSewer 28 28 1866676 48 7 1}
1 Pipes-Perorated Existing
1 Fipes-Perarated Proposed
1 Pipes-Perorated Future 1
1 Pipes-Perorated Future 2
1 Fipes-Perforated Future 3
< | » -
Figure 104
. Level Symbology I
i~ Filter Fill Calumns
Select a Level Template # |1 5 o Column |Level Name -
Pattern Lines « | |default -
Dbl-Click on level to accept R I —I I —I Data |PattemLines3_dp Lewvsls
Status [ALL =] showal | Apply |
ELEMENT/TEXT IDENTIFIER LEVEL/SYMBOLOGY [TEXT
Termplate Field Mame Status Lewel Mame H-\r;;}:t \;:E;th S;:c?ng Faont Just Ang
_I 4 1 Pattem Linss Exigting b | Patternlinesd_dp
1 Patterm Lines Proposed PatternLinesi_dp
1 Pattem Lines Future 1 PatternLines3_dp
FipeCulvenSD LI 1 Pattern Lines Future 2 PatternLines3_dp
1 Patterm Lines Future 3 PatternLines3_dp
Accept 1 Pattarn Lines Futurs 4 Pattarnlinesi_dp
Cancel

Figure 105

CAD> Storm Sewer> Draw Plan View — Drainage (tab)

Drainage I Areas ®3 Pattern
General Level/Symbology
Tx Reach Settings

£ ] TxouFl ] Txhode

Allon All Off

[ Nodes (Structures)
[~ Use Stucture Specific Level

™ Nodes (Ditches)
Cell Scale

IX Fipes (Solid)
™ Use Fipe Specific Level

™ Pipes (Perforated)
[~ Use Pipe Specific Level

™ F.D. Trench-Top

™ F.D. Trench - Bottom/Slopes
™ Ditches - Top

I™ Ditches - Batom

Tx Reach I Settings

Elements

X Node Name fw/ Oval)

Oval ‘Wiclth |17

™ Mode Marme (ho Oval)
[ HGL 1o Inlet EL Clear.
[~ User Defined

AllOn All Off Dist. from Node

I TxMNode [ ]

lngaL
Height lﬂ—
o
lu—lu—
F

Dbl click text field to add variables

Decirmal Places IZ_% | |

Figure 106

Elements Tox OutFl TxMNode

All On All Off

(® Reach Bearing

Orientation:

(" Sethy Symbology Offset

™ Pipe Name (Solid & Per)
™ Reach Length

™ Flow Line Elevations

™ Ditch Dimensions

P User Defined

CONST. @d0@glen' OF @pdesc

T

Dhl click text field o add variahles

Decimal Places IZ_%

Figure 107

Figure 108

Figure 109
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CAD> Storm Sewer> Draw Plan View
Pattern (tab)

Pattern Lines Bz
KIE » ] 7N Close
Status

[ Existing [ Future1 [ Future 3
X Proposed [~ Future2 [~ Future 4

Drainage T Areas T XS Pattern

General Level/Symbology

gelectal | DeSelecian |

Lines Points

Pattern Line Offsets (+/) 100
Figure 110

CAD> Storm Sewer> Draw Profile

CAD> Storm Sewer> Draw Plan View XS
Areas (tab)

Draw Plan View

Draw
Close
Status

™ Existing ™ Future1 [ Future 3
P Proposed [ Fulure2 [ Future 4

Drainage I Areas I XS Pattern

General Level{Symbology |

Elements
™ Boundary Lines
® Use Level/Symbalogy
" Mixed Colors
[T Alon | aiof
[iAreas Listed Seperately:
X Total Area
™ User Defined

Dkl click text field to add
wariables or press button Vatiables

Draw Storm Sewer Profile
FDOT Profile =t 20' Scale

Status

[ Existing [ Future1 [~ Future 3
[ Proposed [T Future2 [ Future 4

General Level{Symbology

|/ Textode TText—Real:h T Settings

Select T Elements T Grid

® Standard Profile (select nodes to draw)

691+50
6591+00
591+10
591+00.0
694+30

6594+30

591+00,
591+50
692+50.

3] 594+:;:|]
5-6 694+30.0 52.5

Data

Station Reference I £90+00
Elevation Reference |5—

DP Relaiive 857595.309047972x
1185243.15834368

Get Data fram Profile Cell |

Figure 112

Figure 111
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Dbl-click on User Defined Text field in Draw Plan View or Profile

Fields

w. User Defined Text Variables 1

@nnam - MNode Name
(Beys - System
@snam - Stucture Name

@hln  -Baseline Name

@sta - Station

@off - Offset

(&Ex  -X{Easting) Coordinate

@y -¥ (Naorthing) Coordinate
@angle - Structure Rotation Angle (plan
Ermirror - Structure Mirror (plan view)
@pron - Profile Name

Functions

(@topstat - Structure Top Status (Existing, Proposed, Future 1, etc)
(Bhotstat - Structure Bottom Status (Existing, Proposed, Future 1, etc)

wiew)

d| Add 1o Text Field

“A_i Node & Structure Data
_] Reach & Fipe Data

&dn  -'n'is the decimal places of the n

Text Field

end field

(@abs - Absolute value. The absolute value of the following field will be shown

(@SIDE  -Displays LT, 'RT' or 'CL' based on the value {<0,>0,=0) of the previous field.
@Side - Displays 'Lt. 'Rt or'Ct' based on the value (<0,20,=0) of the previous field

0 characters

Add to Text Field: <5p> ‘ <COMmMa,

Const Exist

of

Lf

<petiody

CONST | EXIST

OoF

(=

x|

Outtall & Storm Data.
Project Data

Addto Text Field

Y'rite Close

6.6 Drawing Drainage Structures (Cross Section View)

Figure 113

6.6.1 Single Structure (One at a Time)
6.6.2  Multiple Structures Using GEOPAK Cross Section Cells

6.6.3 Multiple Structures Drawn in Plan View

6.6.4 Multiple Structures Drawn into a Grid

6.7 Draw Baseline in Plan View

Lab #15 Draw Drainage Structures

CAD> Storm Sewer> Draw  Drainage Structures (

Single Structure mode)

Draw Drainage Structures

Select T Settings T LII;BS T Labels

Mode
lSmgIe Structure: DP Exact or Relative :_!

5-195A 634+30
3-2 691+00.
S-2A

£94+30.

3-5
5-B 694+30.

Previous | Current

Draw Start Point
DF Relative | x
DP Exact 5
Offset |0.00
Elevation [0.00

™ Use previous data when avaliable

Draw

Stucture | Paragraph Orval |

Station Tesdt :

Fipes Intersecting this XSection |

Close !

=% MSvB(2D) - C:\Program Files\ASADv3\DRST

+60.
OMST. INLET
INDEX NO. 211
INLET EL.11.43
FL !
FL
FL

4
|Rdxsrd_shg v|i] g|@|@l\€i||‘

Al

=[= mlm

Figure 114

Figure 115
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CAD> Storm Sewer> Draw Drainage Structures — Settings and Lines (tabs)

Draw Drainage Structures

Draw Drainage Structures d

Select T‘Sggi_n_ s_;T Lines T Lakels

Select T Settings T KLinesk I Labkels

Draw

[X ‘Writeup Paragraph [X ith Oval
[¥ Fipe Description Text
% Tao/From Pipe Owals w/Text

[® Sheet Right Oval w/Text

Opening Direction

@® Offset Dependent O Left O Right

Wertical Exaggeration IZ

Fipe Cut Length Diagram
Anead [45

4
Sides (Left & Right) I?
Back |4

[~ Draw Pipe Thickness

Feset Template to Defaults

Change ALL settings for the current
Template to Standard FOOT Defaults

Drawing Scale Im he
Reset

Close |

SetAll Levels an This Tak | D\agraml

[Top Level{Symbolagy

Lewvel Mame

Existing DrainStruct_px -
Proposed |OrainStruct_px -
Furture 1 DrainStruct_px -

Future 2 DrainStruct_px -
Future 3 DrainStruct_px -
Future 4 DrainStruct_px -

Bottom Lewvel/Symbology

Lewvel Name

Existing DrainStruct_px -
Froposed DrainStruct_px -
Furture 1 DirainStruct_px -

Future 2 DirainStruct_px -
Future 3 DrainStruct_px -
Future 4 DrainStruct_px -

Close

Figure 116

CAD> Storm Sewer> Draw  Drainage Structures — Labels (tab), DS Paragraph (sub-tab)

Figure 117

Draw Drainage Structures ]

Select T Settings

TR |

D.S. Paragraph T

Ol T Fipe Description

Use EDIT>STRUCTURE DEFINITIONS

ANNOTATION tab to edit writeup paragraphs.

window,

Diagram

Position ffor Drop Structures)
“ertical Distance |31—
P Round Elevation in bMultiples of lm—
Fost-Rounding Adjustment (+/=) W
Horizontal Distance IW_
B¢ Round Offset in Multiples of IW—
PostRounding Adjustment (+/-) lr

Fosition ffor Enchwall Structures)
“ertical Distance |31—
P Round Elevation in bMultiples of lm—
Post-Rounding Adjustment (+/-) W
Horizontal Distance IW_
B Round Offset in Multiples of Im—
PostRounding Adjustment (+/-) lr

Paragraph Text Lewvel{Symbology

Height ‘Width Spacing Faont

|1 4 14 9333 |4E TextMNotes vl

SetAll Levels on this Tab, Owvals Tab & Pipe Description Tab |

Lewel Mame

Cloge |

Figure 118
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CAD> Storm Sewer> Draw  Drainage Structures — Labels (tab), Ovals (sub-tab)

Draw Drainage Structures -

Select T Setlings T Lines T Labels

0.5, Paragraph T Ovals! T Pipe Description

Level Symbology

Height “Width  Font Lewvel Name

Owvals [5 10 ITE)dNDtes -

Oval Text [1.75 1.7% |48 ITE:)dNUtes -

Cutter Text  |1.4 14 |4E ITe)dNotes -

Owval above D.S. Paragraph T Ovwal at Fipe End (To/From)

Diagrarm |

“ertical Distance from Top-Left corner of Writeup |1
Horizantal Distance from Top-Left carner of YWriteup ID

Close

Figure 119
Orval above D.5. Paragraph T Oval at Pipe End (To/From):
Diagrarm | Ahead Back Ledt Fight
Vertical Distance |5-5 -6.5 IEI IEI
Horizantal Distance IU |3 8.5 IB ]

Oriemag?gg(rs;rﬁ) ILeft LI ILeﬂ LI IAbove LI IAbove LI

Offset | [6.5 3 Ja5 [45

The outter text will indicate direction of flow using "To' or 'From’ notation.
O Display 'To' & 'Fram' labels in upper and lower case

® Display 'TO' & 'FROM' labels in ALL upper case.

Close

Figure 120
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CAD> Storm Sewer> Draw  Drainage Structures — Labels (tab), Pipe Description (sub-tab)

Draw Drainage Structures

@ Mo Terminator

Fainter Leader |1 5 O Draw Terminatar as Lines

Pre Text Offset IU 25 O Use Cell
Post Text Offset ID 25 Mame

Select T Settings T Lines T Labels
0.3, Paragraph T Crals T
Dimensians Line Terminator
Diagrarm

Leader Extender IEI 25 Arrowhead Length |1

Scale IW

Description Label

Cannected Pipes:
0On Same Cross Section: ICONST @length OF @desc

Cut Pipes:
Incoming (From) Pipes ICONST @dasc Fipe Length
i |2
Cutgaing [To) Pipes ICONST @length OF @desc Decimal Places

Lesvel{Symbology
Height ‘Wiclth  Font Lewvel Mame

Text (14 I‘I 4 |48 TexiMotes -

LeaderLine |TexiNotes -

Line Terminator |TextNotes -

Close |

Figure 121
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CAD> Storm Sewer> Draw  Drainage Structures (Multple Structures: GEOPAK XS mode)

Select T Settings T Lines T Labels
Mode 50
Multiple Structures: GECPAK XS Cells _v_j
“Stepl:List— | [Step&:Select™ | [Step 3 Syncronize | [Stepd:Draw |
List nodes in table below, Select Nodes to be Drawn. ScanX-Sections & Match Nodes Draw Selected
12 nodes Click to Select (<will appear Station Tolorance (+ ar-) !5__ # Structures in
in 15t col). Cross Sections
Current All TBran @7 S Limit !50
Systern | Systems All l MNane I ‘ Watch I Listxs Diraww I
< |System  |Node |Type |Stﬁmn ‘Oﬁset |szlatiDn ‘xsEIev |stDDrd ] |stDDrd )
a3 miﬂm 5-199 SSout  B34+30 -100 0 0.0000 0.0000
SYSTEMID-1 Ditch ~ 631+50 150 0 0.0000 0.0000
SYSTEMID-2 Ditch ~ 691+00 309 0 0.0000 0.0000
SYSTEMID-3 Ditch ~ B31+10 405 0 0.0000 0.0000
SYETEMI S SSnode 631+00.00 -52.5 0 0.0000 0.0000
< SYSTEMIS-1994  SSnode 634+30 -50 634+30.00 7 1200.0000 2500.0000
SYSTEMI 52 SSnode 691+00.00 525 0 0.0000 0.0000
SYSTEMI 524 SSnode B31+50 110 0 0.0000 0.0000
SYETEMI -3 SSnode 632+60.00 -52.5 0 0.0000 0.0000
SYSTERMI S SSnode B32+60.00 b5 0 0.0000 0.0000
< SYSTEMISSH SSnode 694+30.00 -52.5 £94+30.00 7 1200.0000 2500.0000
% SYSTEMISH SSnode £34+30.00 52.5 594+30.00 7 1200.0000 2500.0000
Close | Print |

Figure 122

E]

OMLET T : 3

10, 211 INDEX NO.
INLET EL.
Bl (LTY

4 »
] = A | % =1209.8689 h = 86.92
‘Rdxsrdjhg — |ﬂ| e |@|@l|€il | *’|Q‘+ <::'|'::> y = 2562.7534 w=16457

Figure 123
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CAD> Storm Sewer> Draw  Drainage Structures (Multiple Structures: Plan Drawing mode)

Draw Drainage Structures
Select T Settings T Lines T Labels

Mode
IMu\tipIe Structures: Plan Drawing L'

691+50
631+00
691+10

Select All None

—Location

Draw the drainage structure(s) adjacent to
structure in plan wiew.

Offset distance from MNode
[plan view) to Drainage
Structure

Distance up-station frarm

l—
MNode (plan view) to Drainage I

Structure

D

Close I

Figure 124

=% - C:\PROGRAM FILES\ASADV3\DRAINSS.DGN CELLS -

|W|ﬂj DY ES ==

| o | o || B 52| ot

|y =11855686.2412

|h=67.35
|w=11251

Figure 125
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CAD> Storm Sewer> Draw  Drainage Structures (Multiple Structures: Grid Layout mode)
Select T Seflings T Lines T Labels PROGRAM FILES\ASADV3\DRAINSS.DGN CELLS \ ;_L_Jii
Mode ; ] =
]Mult\ple Structures: Grid Layout ﬂ S

Select: All MNaone

[ Grid Top/Left Corner
x  B58043.270049308

DPF Grid
| v 1186159.65846456 |

— Grid Dimensions —

Width  [300 Columns ]4

Height ]200 B 13
Next Grid Distance |100
Grid Level I‘m

X Draw Grid Draw
Close

Detout S| T =l = E s R =l =

Figure 126

x = B57979.4012 |h=7411
= 1185895.8297 w=103.80

Figure 127

PROGRAM FILES\ASADV3\DRAINSS.DGN CELLS

BB 1BAD0 Lol
DLE TFE T L-ETTON
Bl

[
|| [Defeut Jolemelald3BEE A

= 7| |x-8578914403  [h-23561
= B B y-1166008.0550 | w-329.99

Figure 128
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CHAPTER VII: MISCELLANEOUS

7.1 Exporting Data
7.2 Rebuilding (Compressing) Project Database
7.3 Tools
7.3.1 Options
7.3.2 PCS Dialog Windows
7.4 Editing TOP Files
Lab #16 Miscellaneous

File>Export to Text File

~% Export Data

Dutput Filename

IC:\PrUgram Files\ASADWI\asad_data_outbd

Browse |

pe Modes 58 All On
X Peaches 1

X Settings 1 M
X Structure Definitions 115

X Pipe Definitions 34

X Cross Slopes i

X System Setup 5

X Baseline Headers 1

X Baseline Details 10

P Outfall Details B

X Level/Symbology 1 32

X Profile Headers .

X Profile Details 136

X Cross Widths 7

B¢ Lewel{Symbology 2 3
B Lewel/Symbalogy Y3

Figure 129

File>Rebuild Proiect Database

He Froject Edt CAD Compufe/Reports Tools Window Help

5 2

New Project (MDB)

Open Project (MDB)

1 C:\PROGRAM FILES\ASADV3\2285835.MDB

2 C:\PROGRAM FILES\ASADV3\DFOTD6.MDB

3 F:\PROJECTS\HNTB\TAMPA\20070131\BBD_BASIN_ALL 2 .MDB
4 C:\PROGRAM FILES\ASADV3\DFOTD6.MDB
Rebuild Project Database

Open Drawing
1 F:\PROJECTS\_ASAD_TRAINING_FILES\DRSTRDO1.DGN

2 F:\PROJECTS\_ASAD_TRAINING_FILES\DRAINSS.DGN
Database MName

. Rebuild Database |

=lox]

3 C:\PROGRAM FILES\ASADV3\DRSTRDO1.DGN
4 C:\PROGRAM FILES\ASADV3\DRAINSS.DGN
Close Drawing

Top Fles/Report Fles/Cel Libraries/LevelManme Library

Impart -
Export to Text FHe

Update Strictires from Seed FHe

Exit

IC:\Pngram FilestASADy DFOTDEMDE

Febuild
Close

Figure 130

Figure 131
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File>Rebuild Project Database

w. OPTIONS )

—Mumber of tMonitars

Setthe number of monitars wou are using to one ar I2 -
two. Thig value determines where some ASAD

windows will be displayed.

—Auto Update of Level Master List

When turned ON (checked), this option will update the \ASAD Master
Lewvel List' with all levels found in the 'Lewvel Names Library' design file
(D), evendime the database is opened.

When turned OFF (unchecked). the 'ASAD Master Lewvel List' will not be
updated from 'Level Names Librany' design file (DGM). but may still be
up-to-date if no changes hawe occurred since the last update.

¢ Auto Update ON

Figure 132

Use notepad to edit Drainage Structure ‘TOP’ files

_lolx]

Fle Edit Format View Help

Tac 1

DRAW -.125 -.4167
DREW -.875 0

DR&W 0 -1.2917
DREW .875 0O

DR&W 0 1.2917
DREW_TAG 1

DR&W 1.7162 -.5148
DEAW -.0718 -.2394
DR&W -1.7162 .5148
JUMP_TAG 1

JUMP 3.5 -1.7083
DR&wW 0 2.0822
DREW -2 D

DR&W -.0625 -.3333
DR2W .7083 -.25
DR&W .8542 0

DE&W 0 -1.5

DR&W .5 O

JUMP -2.25 0

HOOK

Figure 133
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