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Storm and Sanitary Analysis
in Civil 3D
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First Step
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From Civil 3D to SSA

Edit in SSA exports from Civil 3D
Log File Review

Plan View Tab
View Settings

Background from Civil 3d
Catchments from Civil 3d
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Alternate Workflow - Begin in

§éte In SSA
Basins
Nodes
Links
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Second Step
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General | |D Labels | Element Pratotypes
Units & element specifications
Unit systerm: |US Lnits v|

Flow units: |CFS '|

() ° _
r t tl n Elewation type: |Elevat|c:n v|
OJ e C p O S V| Compute lengths and areas while digitizing

Hydrology runoff specifications

Hydrology method: |RatiDnaI v|
Tirne of concentration (TOC) method: |SCS TH-55 - |
bdinimum allowakle TOC: 10 min

Fational methad ascending limbk multiplier: 1

Fational method receding limb multiplier, 1

Hartan -
Clark -
ILniform -
Hydraulic routing specifications
Link routing method: |Kinematic:Wave v|
Force main equation: [HazenWilliams - |
Hydraulic routing specifications *
Link routing method: Hydrodynamic -

Hydrochynamic
Einematic Wawe
bAinimum conduit slope: Steady Flow

Force main equation:




Analysis Options

Setup the Storm duration analysis options

General | Storm Selectian
Storm Selection Time steps
R 1] 01:00:00
3yr for this example g e
1] Q0:05:00
DEIIES faataatis fu L .. )

Start analysis on: 0B/07 /2015
End analysis on: 0&/08/2015

BNElySIs curanon. T

Start reporting on: OE/07/2015
Start sweeping on:  07/01
End sweapingon:  12/31

Anteredent dre daws 0

- '

w [00:00:00

Anabysis computa:
Hydralogy run

Hydraulic flow
Wiater quality

Hydrodynamic an
Inertial terms:
Lengthening time

Junction surface

Supercritical flow
@ \Water surfac

Wiatar surfac

Froude numkb
V| Wariable tirme
Safety factor:




Hydrology Setup

» Computer » OS(C) » FDOT2015.C3D » Data » SSA » IDF Curve =] 4 | Search IDF Curve

I I {- 5 5 Organize ~ New folder

—
Subbasins B
Weighted Curve Numbers :
Rain Gauge s T
Rainfall Designer ST
Rational Method " A=
IDF Curves |
State Kit location of IDF Curves
C:\FDOT2015.C3D\Data\SSA\IDF Curve
drainage manual
IDF Curves
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Hydraulics

Nodes
Storage Nodes
Outfalls

Inlets

On Sag
On Grade

Junctions
Conveyance Links

Pipes

Channels

ullll- [}‘

General
Link ID

Description:

Shape

Physical properties

Length 66.47 ft

Inlet invert elevation 0 [~ ]t Exitbend losses: 05

Outletinvert elevation 0 < | ~|ft Additional losses 0

Manning's roughness 0.015 - Initial flow. 0 cfs

Flap gate Maximum flow: 0 cls

Analysis summary

Constructed slope: 0.0000 it Max velocity atained: N/A fiysec
Design flow capacity 0.00 cfs Max/design flow ratio:  N/A

Peak flow during analysis: N/A cfs Maxftotal depth ratio:  N/A

Additional flow capacity: N/A cfs Total time surcharged: N/A min
Connectivity

From (Inlet). Inlet-03 v || Swap | Invert elevation 0 ft

To (Outlet): Inlet-02 v Invert elevation: 0 ft

ID From |To Shape |Length |Height/ |Inlet |Outlet |Manning's |Entrance| Exit/Bend a
Node |Node Diamete |Elev. |Elev. |Roughnes Losses |Losses E

1 in| L inlet0 Inlet0 Circular 6647 18000 0 0 0.015 05 05
2 |Link-02  Jun-01 Jun-02 Circular 18261 18000 0 0 0.015 05 05
3 | Link-03 Jun-03 Jun-04 Circular 32915 18000 0 0 0.015 05 05
4  |Link-04  Jun-02 Jun-03 Circular 63828 18.000 0 0 0.015 05 05
5  |Link-05 Inlet1 Jun-05 Circular 2601 18000 0 0 0015 05 05
6  |Link-06 Inlet-1  Jun-05 Circular 1254 18000 0 0 0015 05 05 | |

-El A F_I,Idraulics

L "i Storage Modes
Lnka T I |/ Storage Curves

----- . il Inlets

4 —>ﬂ Flow Diiversion

Q) Pipe

Culvert F ' Dutfa"ﬁ

Circular vl

Spshclongel S { Flow Diverzion Curves

i ----- {'-_ Outfall Tidal Curves

----- {‘& Esternal Inflaws

Emrance losses 05




Open more than one session of
SSA to compare Existing and
Proposed side by side
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# Autodesk® Storm and Sanitary Analysis 2015 - WestDrainage3 - Initial State - [Plan

o
Anal y SlS File Edit View [Input Design Analysis Output Window Help

JEdg EEF @ax @l #F© . B OHR-HW &
Plan View «

wa Froject Data L
..... |‘ZF] Froject Optianz

B
..... T, (o R

4] Hydrology General | Storm Seledtion
g Subbasins

Plan View

Storm Selection

@) Single storm anakysis
A7) Hydraulics

4-0J Modes Use return petiad: |2 - |years
@) Junctions
M essages 4 Storage N Descriptian: 2 yr storm
ﬁ Starag Multiple storm analysis
Inlats
Bypa SS Li n k ‘-ﬁ Flaw Dive SN | Return |nr=v::r:riniinn Onitnit Filename | Ri
L7 Flow 9 || L] [
leugfgustr il 2 Q e
. . b utfa N = A TIe
Connectivity Checks

BLutodesk® Storm and Sanitary Analysis 2015 - Version 9.1.157 (Build 1)

ERRCR 601 : Inlet Inlet-02 has invalid by-pass link.at line 111 of [DIV_INL PROPFS]

section:
Inlet-02 o )

10 0 NO
ERRCR 601 : Inlet Inlet-03 has invalid by-pass link.at line 112 of [DIV_INL PRCES] section:
Inlet-03 0 6 10 0 NO




Time Series Plot «
i) WwestDrainage8 2015-08-09 21:22:02

ot + ) Subbasing
4. Modes
A Total Inflow
A Lateral Inflovs
ﬂ Diepth
ﬂ Head

--gR Flooding
----- AV Volurne

-l Exfiltration
-{\_ Catchbasin Flow

Time Series Plot i coboin e

+ ) Links jineSerics Blal « Plan View Time Series Plot [£J
4475 System | a A Total Inflov A
N O d eS ..... Dl&_ Runaff | EQ Jun-01
..... OZ Losses -1 Jun02
----- O3 Rairfal E@ jun-gi
Systel I | ----- O¢k snowDepth | 0 0 7 DO Jun-DE 121
""" ¥4 Tempersture DO Jun-DE 11
""" O & Onweather Infl ~CI@ Jun E 0l
..... D G Irflow E Out-01
..... D 18 Il D Irlet-02 9]
""" [0 & DiectIrflow Nl 1rlet-03 B g
..... E Tatal Inflawe D Inlet-04 k=
..... O Flacding 1 Inlet-05 z 7
..... Dm Outflow D Irlet-06 E B ]
..... Ol Storage 1 Inlet-07 =
----- e 1riet-08 Z 59
..... . =
Systerr: [Total Inflow] g 1ret-03 4
WiestDrainaged 2015-06-09 21:3) ¢ @ 7 D Inlet-10 3]
----- ] 1nlet-11
----- [l 1nlet-12 i 2
e el 12 1]
Dutfall: Qut-01 [T atal Inflow) J
whestDrainaged 2015-06-10 06:37:54 0 . s .
Time [hrs] Total Inflows [cfs] = 0 1727
0.0028 71093 =
nnnrc anc7a
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Analysis

Profile Plot

& Autodesk® Storm and Sanitary Analysis 2015 - WestDrainage8 - Initial State - [Profil

File Edit View [Input Design Analysis Output Time Series Plot
15 | Edlax &% Feo._ 6 H ON<HW| /
Plan View « Plan view Time Series Plot 53 Profile Plot [

. ﬁ Project Data = - o)
[ | Project Options ? 5 R
%, Analysis Options 5 5 LT
3 Hydralogy LT Z2HS
: Subbasing an s am!
i |DF Curves - B
75 Hychaulics 5& Bl E--
4 PMHodes 0 gl..= il SRS
@) Junctions )

4 gl Storage Nodes
{@ Storage Curves
Inlets
] Flow Diversion
- @ Flowe Diversion Curves
- E Outfalls
V& Outtall Tidal Curves
H E External Inflows
a7 Links
el f Convepance Links
-igg Custom Pipe Geametry

ength TB? 61-‘ -
- Dia 18:00 in-

Elevation (ft)

Profile Plot

Modes szelected for profile plot:

Jun-01
Dut-01

Starting node:
Ending node:
List of links in selected profile:
Link-02
Lirik-04
Link-21

Link-03
Link-22

- - ([ -
)

g v

Prafile Plats +

o
Main Street Storm S ety

'Invferlfg -0.27

Plan View

P Node! ID Jun-03

g’ Inegular Cross Sections

’ P ] :_

| Lk D) Linkga -oe PRI
N7, B3t

Length 32915 . __po ol Eini-
Dia 24.00 in lope] ﬁﬁff
siope n000g i AT S
Up%nverl‘{i 3?‘&Dn I 50 A

Time Series Plot E

Inlet-03. |
2 = Inlet- 13”_
w0 Link-1

.36 ft

Invert -0.63

I

Im,

Hode ID dun-t

D Jpvert -D B3 -2~

Pumps
{@ Pump Curves
i; Diifices oetoe | - -
i weis I —
= Outlets H : : H
|/, Olutlet Raling Curves 11+10 12+DU 13+DD 14+GD 15410 16+10  17+00
) Quality
[ B Polutants
| & Polutants Land Types MNode |0 Jun-01 Jun-02 Jun-06 Jun-03 Jun-THi-01
4.5 Others Rirm (ft): 5.14 4.90 5.48 4.72 5.36
a Iﬁ Contral Fiules Inert (f): -010 -0.37 -0.27 -0.24 -0.630.00
(%) Control Settings 1 Pipe Cover (fi): 3.74 367 4.26 3.09 3.44
-y Sanllary Time Pattems hao HGL (f): 4.25 3.42 477 433 1.540.00
(D) Time Series Link ID: [ Link0z | Link-04 [ Link-21 [ Link-03 Unk-dz
| ancith - [ qpogt R828 [ R 47 [ 20915 A7 54




Analysis

Profile Plot
Profile Animation
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T ; Link 1D Link-04 Link ID Link-21 Length 32915 ft 0i
g . i Length 638.23 i Length 356.47 ft Dig 2400 in o
s 3 Dia 18.00 i Dia 18.00 in ==~ Slops 000031, 11
& 25 Stope 00000 Rif Slope 0.0002 #/4 Up-lnvert -0.37-A1 55
W, Up Irvert .0.27 Up-Inwsrt -0.30 1063 #
15 Din Irvveet -0.30 f Do et -0, 37 ft
1 .
05
]
U? -
i#00 2400 340 4+00 5400 G6+00 7400 S8+00 9400 10+00 11400 12400 13400 14400 15+00 16+00 17+00
Station (f)




Analysis

Adjust pipe size

ReRun Analysis

Conveyance Links

General ‘ p |
Link ID: Link-04
- ‘ Delete |
Description: » —
‘ Show |
‘ Feport |
Shape Froperties ‘ Inverts... |
Open channel MNumber of barrels . 1
. Diameter: 18.000 in
Q) Pipe |
Culvert
Direct
Circular -
Fhysical properties Flow properties
Length: B38.28 ft Enfrance losses: 05 | |
Inlet invert elevation: -0.27 | < H ~ |ft Exittbend losses: I3 |_|
Outlet invert elevation -0.3 |T”T| ft Additional losses: 0
Manning's roughness 0.01% |_| Initial flow: 0 cfs
Flap gate Maximum flow: 0 cfs
Analysis summarny
Constructed slope: 0.0000 fft Max velocity attained:  1.78 ttisec
Design flow capacity: 0.00 cfs Maxfdesign flow ratio:  27.56
Peak flow during analysis: 314 cfs Mawftotal depth ratio: 1,00
Additional flow capacity:  Surcharged cts Total time surcharged: 13 min
Connectivity
Fram (Inlet) |Jun—02 v| |Swap | Invert elevation: -037 t
To (Outlet): |Jun—05 - | Irvert elevation: -0.27 it
D’ From |To Shape |Length |Height! |Inlet |Qutlet |Manning's |Entrance|Exit/Bend -
Node |Node Diamete |Elev. |Elev. |Roughnes|Losses |Losses E
1 Link-01 Inlet0 |Inlet-0  Circular B6.47 18.000 01 i 0.015 05 05
2 Link-02 Jun-01 Jun-02  Circular 182,61 18.000 | -0.22  -027 0015 05 IR
3 Link-03 Jun-03 Jun-04  Circular 32915 24000 | -0.37  -063 0015 05 05
4 Jun-02 | Jun-06 Circular 638.28 18000 | -027  -03 0.015 05 05
5 Link-05 Inlet1  Jun-05 Circular 26.01  18.000 |1 ng 0.015 05 05
6 Link-06 Inlet1  Jun-05 Circular 1254 18.000 1 n4 0.015 05 [IX - ‘ Help |




Export formats available

CAD

Nodes and Links with Labels (polylines and text)
Basins with Labels (polylines and text)

GIS
Use FDO to Import SHP Files exported from SSA
Rich in Tabular Data
Setup Tool Tips in Civil 3D

- = ‘.‘;‘, R s /Y
s il A
yrey o
£ -
; i
)
4 \
‘ . »l
| l :
v { v




Export to CAD

Basins are exported as polylines with 1D, area, and
weighted runoff coefficient labels

0y
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Polyline
Color M Bylayer
SSAS u
t Continuous
Global width 0.0000
Clo h{
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Export to CAD

EXported entities are MTEXT, Inlet-07 Inlet-08
E . . Invert Elev. O ft Invert Elev. O ft
circles and polylines 1n dwg Rim Elev. 6 f Rim Elev. 6 f

Nodes are exported with ID,
Invert elevations, and Rim
elevation

Links are exported with ID,
inlet and outlet elevations,
length, and pipe type (circular,
elliptical, etc)

- e P R T TNy .
o — “ P \ ). A "
e T T - w
3 G Rl | 4 g
. - 5 ) /
g % .
< -
LA . " 5. ’
S d = \
Z - " ? e
e N i . e
. : = ~
o ! P 7

Innovative Solutions for tomorrow’s transportation needs
xpo




Data Connections by Provider [2] Data Connect help

f< Add ArcSDE Connection |  SHP
X Ort tO %4 Add Enterprise Industry N sHp 1 (C:\Civil 3D Projects\11111111111\drainage\Export fir
Ed Add MySQL Connection
E
E

2 Add ODBC Connection | f\ddDatatoMap
< Add Oracle Connection Available sources in this connection. Select [tems to add -

U Se F D O tO I m pO rt S H P "4 Add PostgreSQL Connec @ Edit Coordinate Systems | &) Refresh

% Add Raster Image or Sur
1 %% Add SDF Connection Schema Coordinate System
Files exported from SSA % Add st Comection | [ Dofem
-E7 SHP_1 v @ Inlet FL83-EF
. ° f Add SQL Server Spatial C 3 Junc FLR3-EF
R I Ch I n Ta b u |a r Data 5% Add SQLite Connection

J Links FL83-EF
2 Add WFS Connection 3 Node FL83-EF

Setup Tool Tips in Civil 3D RrodsCemeam | weowl s

J Pipe FL83-EF
J Subbasin FL83-EF

4 Ll 3

<7 Add to Map -~

Map Coordinate System
< unknown =
< unknown >
< unknown >

Disconnect from Feature Source

To reconfigure this connection,

- ) ‘ Disconnect |
disconnect, and then edit the L
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Data: Inlet IEI E, Al

—-£# Layers

Export to GIS

Rich in Tabular Data

- 2 Subbasin

==
Data: | Subbasin E |@lAuto-Zoom +f Auto-Scroll
= Featld D DESCRIPT AREA DMNAGE_ID WT_RUNCO  TOC
1 Sub-01 0.2261 Inlet-02 0.72 g
2 Sub-02 (0.1983 Inlet-04 0.72 i}
3 Sub-03 0.1697 Inlet-05 0.72 g
- Sub-04 0.2579 Inlet-06 0.72 i}
5 Sub-05 0.3591 Inlet-13 0.72 g
6 Sub-06 01677 Inlet-03 0.72 i}
7 Sub-07 0.3822 i 0.72 g
8 Sub-08 0.6528 Inlet-12 0.72 i}
—
Data: | Pipe E| EAuto—Zoom +[] Auto-Scroll Filter by:
Featld ID DESCRIPT UP_NODE DN_NODE LENGTH FLP_GAT INL_FLEV INL_OFF AVG_SLF QUT_ELEY OUT_O MAN_ROUG ENT_LOSS EX_LOSS ADD_LOS! INI_FLOW PIPE_SHP DIA_INCH DIA_FT
1 Link-01 Inlet-03 Inlet-02 6647 NO 0 0 0 0 0 0.015 0.5 053 0 0 CIRCULAR |18 15
2 Link-02 Jun-01 Jun-02 182.61 NO 0 0 0 0 0 0.015 0.5 05 0 0 CIRCULAR |18 15
3 Link-03 Jun-03 Jun-04 32015 NO 0 0 0 0 0 0.015 0.5 05 0 0 CIRCULAR |18 15
4 Link-04 Jun-02 Jun-06 638.28 NO 0 0 0 0 0 0.015 0.5 05 0 0 CIRCULAR |18 15
o 5 Link-05 Inlet-10 Jun-05 26.01 NO 0 0 0 0 0 0.015 0.5 05 0 0 CIRCULAR |18 15
E:_.E‘ b Link-06 Inlet-11 Jun-05 1254 NO 0 0 0 0 0 0.015 0.5 05 0 0 CIRCULAR |18 15
: 7 Link-07 Jun-05 Inlet-09 6848 NO 0 0 0 0 0 0.015 0.5 05 0 0 CIRCULAR |18 15
E a Link-N& Inlet-N9 lin-04 A2 N2 MO 0 0 0 0 0 nnis N5 NS5 0 0 CIRCLII AR 18 15
]
of 21 | 0 Search to Select Options -




Export to GIS

% Set Up Toolti -

Setup Tool Tips in Civil 3D

Select items to include in tooltips for this layer.

| HyperLink -
Display Text |_None hd |
’:i Override |:None 4 |
Web Address |.None \A |
: : Default : Inlet
L‘—(u, Override |None 4 |
' : Layer Inlet
| Feature Properties = .
7 Foald ID Inlet-06 L
Y| 1D DESCRIPT TYPE 210
7| DESCRIPT = INV_ELEV O L
INV_ELEV D RIN ‘I_ ELEV 6
RIM_ELEV S Inlet-03 - |
RIM_OFF = e
INLELEV 3 Inlet-04 0
INI_DEPT 4 Inlet-05 0
PON_AREA . 5 Inlet-06 TYPE 210 0
MAKIIEAT
- 6 Inlet-07 0
|Ca|culat|ons - | — - - -
|_ Create a Calculation... | 1
Row of 16 | 0 Selected Search to Select Optio

| OK | | Cancel | | Help |

Innovative Solutions for tomorrow’s transportation needs
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