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Learning ODbjectives

LEARNING OBJECTIVE 1 LEARNING OBJECTIVE 2

Leverage the Civil 3D Corridor model to create 3D Use Dynamo to create complex 3D Drainage culvert
drainage culverts in Dynamo models from user-defined parameters

LEARNING OBJECTIVE 3 LEARNING OBJECTIVE 4

Explore Dynamo’s Python node to undertake culvert Create Civil 3D geometry from within the Dynamo

analysis and sizing workspace for documentation



Civil 3D and Dynamo




Culvert Analysis
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Culvert Design Guidelines

« Hydraulic Design of Highway Culverts, Third Edition
o US DOT, Federal Highway Administration
= HY-8

» Austroads Guide to Road Design Part 5B

o Drainage — Open Channels, Culverts and Floodways

U.S. Department of Transportation
Federal Highway Administration
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Collect Design Data

- Required flood immunity (ARI)

- Design discharge (Q) (also consider
extreme events).

- Stream velocity (V) and energy (F,).

- Tailwater height (TW).

- Shoulder height and freeboard
requirements.

- Maximum / allowable headwater (AHW).

- Proposed culvert slope (S,).

- Proposed culvert length (L).

- Inlet / outlet invert heights.

- Maximum allowable velocity (Vma:).

l

Select a Trial Culvert
Determine an initial trial culvert waterway
area using A=0/Vpax
- If Vimax 1s unknown, use Ve, = 20-25
m/'s.

Use area (A) to determine initial trial
culvert(s).

- Height of culvert (D) should be approx.
TW.

- Size and fit culvert to channel / road.

l

Design Discharge for Trials
For culverts, divide design discharge Q by
number of cells.

For box culverts, a ratio (Q/B) is also
required. Divide @ per cell by box width

(B).

Determine Inlet Control Headwater Depth
Use appropriate nomograph to determine
Ww/D

Now determine HW..

Check it HW;, = AHW?

culvert.
- If no go to step 5.

- If yes, return to step 2 and select a larger

l

Determine Qutlet Control Headwater
Depth
Select entrance loss coefficient k..

Use appropriate nomograph to determine

Use appropriate nomograph for pipes /
formula for boxes to determine d,. If d.
exceeds [ thend.=D

Determine 2 (d, + D).

Is TW = D at the outlet?

- lfyes, use hg= TW.

- If no, hyis the larger of TW and 'z (d. +
D).

Determine length by slope, LS,.
Determine HWs=H + hy— LS,

Check if HW, = AHW?

- If yes, return to step 2 and select a larger
culvert.

- If no go to step 6.

ﬁnnun

Determine Controlling Headwater

If yes - HW,, controls - go to step 7.
If no - HW; controls - go to step 8.

'

Qutlet Velocity — Outlet Control

Calculate outlet velocity using V,=0Q/A.

Where A is depth of flow based on D, d. or
TW as appropnate.

Qutlet Velocity — Inlet Control

Calculate outlet velocity using V,=Q/A.
Use appropriate nomograph to determine

part full area for pipes and for boxes, use
Manning's to determine normal depth.

:

Qutlet Flow Energy (Froude’s Number)

Determine F, for flow at outlet.

Compare to F, for channel — is there a
hydraulic jump?

l

Design Check

If Vo < Vinax then OK, if not, check that
outlet protection can be provided.

Several hydraulically acceptable options
are possible — review costs to determine
required option.

If an alternative culvert configuration is to
be elevated return to step 2.

waterway area of culvert

allowable headwater level at inlet (m)

width of culvert (m)

diameter (pipe) / height (box) of culvert (m)

critical depth of flow in culvert (m)

Froude’s Number

generated headwater depth at inlet by Inlet contral (m)
generated headwater depth at inlet by Outlet control (m)
adopted outlet depth (m)

entrance loss coefficient

length of culvert (m)

design discharge through culvert {me‘.’s}

slope of culvert

tailwater depth at outlet (m)

maximum average velocity in natural channel (m/s)
calculated outlet velocity (m/s)

Is HW; < HW,?  No.




Civil 3D | Project Setup

e Corridor Codes

e Surface

Hinge (EH)

Hinge (EH)

\X)ayght (IA)

]D/ayght (IA)




Dynamo | Culvert Setout Parameters

 Alignment String \
- Skew = 15°
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Dynamo | Culvert and Headwall Parameters

Culvert Height

Wingwall Iength\

Wingwall height ey

Wingwall angle(s) /

Pipe Size

Wingwall thickness

Number of Cells

Gap between cells



What Is Dynamo?

* Open-source software platform
» Application for creating visual scripts
« (Geometry creation

 Workflow automation




How to load Dynamo In Civil 3D

IEGHED IS« %k Civil 30 = Autodesk Civil 30 2020 AU2019 Culverts.dwg

Home nsert  Annotate  Modif Analyze  Viey Manage Qutput  Surve Rail ~ Transparent nfraWorks  Collaborate Help  Add-ins  Express Tools  Featured Apps  Raster Tools
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myy MNew Shortcuts Folder E-!Hana;:['lata hortcuts . P ray B -I g,’ i |mport %ﬂ ve Visual Basic Editor =g Layer Translator * 1 , ‘#

-
-ﬂ % Set Shortcuts Folder El Validate Data Shortcuts s Bs

Create Data Record
Shortcuts W Set Working Folder  [EL Synchronize References Interface Palettes M¥ Edit Aliases - Application Script B RunVBA Macro B Configure

Data Shortcuts - Action Recorder - Customization Applications - CAD Standards Styles

 Manage Tab
o Visual Programming
= Dynamo

= Run Script

E

. i Bxport B¢ Visual LISP Editor Bl Check ) ) : id
User Tool Load Run ' Import Purge Reference Define Property Sets | Dynamo  Run Script

Property Set Data  Visual Programming

Run Script

Select

Mode

Touch




Nodes | General

ByCartesianCoordinates
ByCoordinates

3 Node Types: ByCoordinates

" ByCylindricalCoordinates
o Create (Constructor) yCy

* BySphericalCoordinates

o Action (Method)
Origin
o Query (Property) e

» Scripting Integration » AsVector
o Design Script - Project
= Code Blocks "« PruneDuplicates

" Subtract

o Python




™ BlockByName
NOdeS | AUtOCAD B Detail
) PropertySetDefinitionByName

Blocks

Current

CurrentLayer

Document.Current

Document  LineTypes

Layers

AUTO &  ModelSpace

, PaperSpace
Document(Name = D:\Projects\AU 2019 Dynamo (

PropertySetDefinitions
Document.ModelSpace

document Block

AUTO

Block(Name = *Model Space)




Nodes | Civil 3D Selection

Get Corridor

Diocument document

LT

civilObject

String.Contains

=ir
searchFor

ignoreCase

document Alignment[]

civilObject

String.Contains
str
searchiFor

Enorel_sse

AlignmentByName

Alignments
CogoPointGroupByName
CogoPointGroups
CorridorByName
Corridors
SurfaceByName

Surfaces




Nodes | Civil 3D CivilODbjects

Codes
GetSolids
Rebuild
SurfaceByName
Baselines

Surfaces

List.Flatten

list |22 >

amt >

Baseline.CorridorFeatureLinesByCode

baseline > CorridorFeatureline[]

code
CorridorFeatureLine.PolyCurve

corridorFeatureline

Code Block

List
g List List
".-\--"'-'l'\-ﬂ:::_— ral Tnaif Bacal B = -
8 CorridorFeaturellne{Baseline = g Lict
CorrldorFeatureline{Baseline = B Polveurvei NumberofCurves = 238
ycurve(
1List 3 PolyCurve{NumberofCurves = 188
=T S
L=l ] Lo - =
I arEeaturel inaefBacaline = B r = . y
CorridorfeatureLine(Baseline = B Polycurve (Mumberofcurves = 23 CoordinateSystemByStation
W CorridorFeatureLine{Baseline = 1 lyCurve{NumbertfCurves = 171
LG S 803 @2 @l o L3EL2 @l A1

OffsetElevationByStation

Code
EndStation
Points
PolyCurve
Side

StartStation




Nodes | Abstract Geometry
A

 Geometry

o Abstract
= Coordinate Systems
= Plane

= \ector




Dynamo Graph 1
Manual Culvert Design




Dynamo Graph 1 | Manual Culvert Design

Culvert
Parameters
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Graph Setup | Template

* Graph Information

et parameter values from Civil 30 objects

GRAPH INFO IMNSTRUCTIONS KMNOWM ISSUES AMD LIMITATIONS GUIDELIMES

O Ve rS I O n Copyright 2019 Autodesk, Inc. All rights reserved. <DESCRIPTIOMNS > <|SSUES = Add Motes and Comments to the graph.
Company: <company:
Dffice: <office= <|M5TRUCTIOMNS > <LIMITATIONS > Lse Mode Groups and the Standard Color Coding.
Versiom 1.0.0 Rename Modes: <OriginalMame: | <Description .

O AUthor Author <authors
andrew.milford Bautodesk.com Write Input and Output Motes for Python Scripts.
Keywords: [KEYWORDS) Prefer repeatable simple node structures,
Tested om

e [nstructions

Cynamo: 2.3.0
Civil 3D : 2020

OUTPUT

l Object creation in AutoCAD Civil 3D, Final output '

e Known Issues

« External Packages

Let parameter values of Civil 3D objeds

Useful Links | CTRL + Click the link below

// Dynamo Primer
"https://primer.dynamobim.org/index.html”;
“http://primer.dynamobim.org/13 Best-Practice/13-1 Introduction.html™;

WIP

I Motes not considered part of the final package




Graph Layout

Inputs Functions Outputs










Dynamo Warnings | Geometry Scaling

A Geometry Working Range — [ >

To ensure accurate geometry rendering and calculation, select the range
of geometry sizes that you will be working on:

Smal Mediumr Large Extra large

Default Setting:
Use this working range to model in values Apply Changes Cancel

that fall between 0.0001 to 10

Warning: Your inputs lie outside of the
allowable modeling range, consider choosing
the Extra Large setting with a modeling range
between 1 and 100,000,000 from the "Settings
=> Geometry Working Range" dialog

Alignment.CoordinateSystemByStationOffset

alignment > CoordinateSystem
station >
offset >

AUTO

lgnore this warning




Dynamo | Transform to Origin

From this To this

Don't forget to translate back to the world!



Dynamo Graph 2
Manual Culvert with DesignScript




m—d v |// Coordinate at each end of setout line pst-mm EEEC:HEPE; XAxis: z
— iz €s = Curve.CoordinatesystemAtParameter(crv, [@, 1]); > . - - !
| | | de wingwall_angle
- 7 @ Er wingwall_len  |// Headwall Half baselines
y[EET - P : - ; . pi=_base ptl = DesignScript.Line.BystartPointDirectionLength(pt_centre, vec_x, hw_len).Endl >
TEITHE = Coc_brdlnatesys‘tem.E_)rlglnfl:s), side pt2 = DesignScript.Line.ByStartPointDirectionLength(pt_centre, Vector.reverse(vec >
vec_x= Coor'd;.r_lat:ﬁys{t:m.mls_{cs),I - top hw_baseline = DesignScript.Line.ByStartPointEndPoint(pti, pt2); >
vec_z = Coordinatesystem.ZaAxis{cs); > o m_pts = List.Transpose([pt1, pt2]); -
_ § § wall_thk
rot = 188 - Vector.AngleAboutAxis(Vector.ZAxis(), wvec_z, Vector.Zaxis())}; = etveetihat // Vector Rotations
// Headwall Skew Rotation vec_wwWw = Vector.motate(vec_x, vector.zaxis(}, wingwall_angle}; >
TR = [[T5; 15 = L - £/ Wingwall Linework
// Rotate Coordinate Systems ww_lines = DesignScript.Line.ByStartPeointDirectionLength{hw_pts, vec_wu, wingwall >
cs1 = Coordinatesystem.Rotate(cs, pt_orig, vec_x, rot}; > =
cs2 = CoordinateSystem.Rotate(csl, pt_orig, Vector.ZAxis(), rot_hw); = o Ty B e ELl R EE

Code Block | Create Headwall & Wingwall Geometry Linework

totalWidth // Headwall Geometry

pts_top = Geometry.Translate(pts_base@@L2<1>, @, @, [side, top, top, side]); =

// create geometry trim points outside the culvert
vec = Geometry.vector.ByTwoPoints(crv.startPeint, crv.endPoint); =
vec_lst = [vector.Reverse(vec), vec];

lines = DesignScript.Line.BystartPointDirectionLength(pt_orig, vec_lst, 2.e);

// split the lists into pairs

sub_lsts = List.Sublists{pts_top@L2<1>, (8..1), 1); =
drep_lsts = List.DropItems(sub_lsts@l3<1», -1); >
1sts = List.RemoveItemAtIndex{drop_lsts@L3<l», 1); =

VoW

// outputs
pts_end = lines.EndPoint; =
plane_zx = cs2.ZXPlane; >

/4 Full Height Headwall

crv_offset = curve.offset{crv, wall_thk / 2.8); >
crv_headwall = PolyCurve.ByThickeningCurve({crv_offset, wall_thk, vector.Zaxis()}; =
sol_headwall = Curve.ExtrudeAsSolid(crv_headwall, [-culvert_hgt, culvert_hgt]);

W

width; =

£/ wWingwall angled Linework and Solids for cutting
ww_top lines = DesignScript.Geometry.Line.ByBestFitThroughPoints(lsts);
ww_top_cs = Curve.CoordinatesSystemAtParameter(ww_top_lines, 8.5);
ww_top_planme = CoordinateSystem.xXyPlane(ww_top cs);
Code Block ww_top_lens = Curve.Length(ww_top lines) * 2.8 + 1;
plane | // Upstream ww_top_recs = Rectangle.ByWidthLength{ww_top_plane, 1, ww_top_lens);
point |plane[e]; ww_s0l = Curve.ExtrudeAsSclid{ww_top_recs, 2};
point[e]; ww_sol_cut = Designscript.solid.Byunion(ww_sol@l2<13);
// Downstream
plane[1]; /f Cut the solids to extract the shaped headwall
point[1]; solids = DesignScript.solid.Difference(scl_headwall, ww_sol_cut); >

MOWON N WY

Code Block | Horizomtal Slice Planes

\ av |f/ Horizontal Slice plane through pipes
dist |[€5 = Curve.CoordinateSystemAtParameter(crv, @.5); |=

e = oty Nortom By fambeiin{ e Star ol e Emibeiot [
iecor Aeserse(vec), wel; :

plane_xy = cs.XyPlane; >
plane_off = plane_xy.offset({dist); >

/{ Get points above/below for trimming

pt = plane_off.origin; >
pt_above = pt.Add{vector.zZaxis{})}; >
pt_below = pt.Add{Vector.Reverse(Vector.Zaxis())); | =

Code Block | Trim Pipes
sol_pipe outer |// Trim upstream and downstream pipes
plane_us geom_us = List.Flatten({Gecmetry.Trim(scl_pipe cuter, plane_us, point us));

W

v

point_us solidl = DesignScript.Solid.ByUnion(geom_us);
plane_ds gecm_ds = Geometry.Trim{seclidl, plane_ds, poimt_ds}); =
point_ds

sol_pipes_inner |50lid2 = DesignScript.solid.Difference(geom_ds, sol_pipes_inner}; >
plans

_upper /f split pipe solids
pt_lower gecm_upper = Geometry.Trim(solid2, plane, pt_upper); >
geom_lower = Geometry.Trim(solid2, plane, pt_lower);
geom_pipes = List.Flatten(List.Join{[gecom_upper, geom lower])); B —

v

e thick, 7
et - thic g 26,

o e [0, 207 q
| [-cutiert agr, cutvert e =

slanel 11,
et

pe pien 2 -

s




Node To Code

Code difficult to read

Begin in DesignScript

 Comment your work

Code Block

111

point1
coordinate
t7

t8

t12

t13

ptCen = pointl;

vector2 = CoordinateSystem.XAxis(coordinatel);
totalWidth = t7;

num?2 = Math.Cos(t8);

t9 = totalWidth / num2;

tle = t9 / 2;
t11 = @;
dist = tle;

extra = tll;

t2 = dist + extra;

linel = Line.ByStartPointDirectionlength(ptCen, vector2<ll>, t2<1L>);
point2 = Curve.EndPoint(linel);

vector3d = Vector.Reverse(vector2);

line? = Line.ByStartPointDirectionlength{ptCen, vector3<ll>, t2<1L>);
point3 = Curve.EndPoint(line2);

line3 = Line.ByStartPointEndPoint({point2, point3);

a = point2;

b = point3;

t4d = List.Transpose([a, b]);

wingwall angle = t12;

vectorl = Vector.ZAxis();

vectord = Vector.Rotate(vector2, vectorl, wingwall angle);

wingwall length = tl13;

lined4 = Line.ByStartPointDirectionlength(t4, vectord4, wingwall_ length);

RS2 T~ A T T " T U A A A L O L T N T T

Q, search

Lacing k
Hide all geometry preview

Align Selection k
Create Custom Node

Mode to Code

Create Group

Copy

Switch to Geometry View
Pan

Fit to Screen

- pts_base

side
top

crv
wall_thk

culvert_hgt

Code Block | Wingwall Geometry Solids

// Top of Wingwall geometry
pts top = Geometry.Translate(pts base@@L2<1>, 0, ©

// Split the lists into pairs

sub_1sts = List.Sublists(pts_top@L2<1>, (0..1), 1)
drop lsts = List.DropItems(sub lsts@L3<1>, -1);
lsts = List.RemoveltemAtIndex(drop lsts@L3<1>, 1);

// Full Height Headwall
crv_offset = Curve.Offset(crv, wall thk / 2.0);
crv_headwall

sol headwall

// Wingwall Angled Linework and Solids for cutting

ww_top lines = DesignScript.Geometry.lLine.ByBestFitThroughPoints(lsts);
ww_top cs = Curve.CoordinateSystemAtParameter(ww top lines, 0.5);

ww_top plane = CoordinateSystem.XYPlane(ww _top cs)
ww_top lens = Curve.Length(ww top lines) * 2.0 + 1

ww_sol = Curve.ExtrudeAsSolid(ww top recs, 2);

ww_sol cut = DesignScript.Solid.ByUnion(ww sol@L2<1>);

// Cut the solids to extract the shaped headwall

» [side, top, top, side]); >

-
E ]

PolyCurve.ByThickeningCurve(crv_offset, wall thk, Vector.ZAxis());
Curve.ExtrudeAsSolid(crv_headwall, [-culvert hgt, culvert hgt]);

.
i
.
i

ww_top recs = Rectangle.ByWidthLength(ww top plane, 1, ww top lens);

Vo

V OV VY VY WY

solids = DesignScript.Solid.Difference(sol headwall, ww sol cut); > Pr—
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Nodes vs Code Blocks



Dynamo Graph 3
Automated Culvert with Python




Python

* Legible Scripting Language
* Object-Oriented
 Open Source

* Monty Python




Microsoft®

NET

lIron Python

C# implementation of Python language
Microsoft .Net Framework

Common Language Runtime (CLR)

{ Stuff gets processed }

Python Script

{ Stuff comes out}

—

{ Stuff goes Iin }

IN[O] *+ - OUT

Python Node

Simplified Integrated Developer Environment (IDE)



Dynamo Python Node

.AddReference('AcMgd")
.AddReference( " AcCoreMgd’)
.AddReference( "AcDbMgd")
.AddReference(’'AecBaseMgd')
.AddReference( ' AecPropDataMgd’)
.AddReference( "AeccDbMgd ')

Autodesk.AutoCAD.Runtime *
Autodesk.AutoCAD.ApplicationServices
Autodesk.AutoCAD.EditorInput *

Autodesk. AutoCAD.DatabaseServices
Autodesk.AutoCAD.Geometry

Python Script
IN[O] + - OUT

Autodesk.Civil.ApplicationServices
Autodesk.Civil.DatabaseServices

dataEnteringNode = IN

adoc = Application.DocumentManager.MdiActiveDocument
editor = adoc.Editor

adoc.LockDocument():
adoc.Database db:

db.TransactionManager.StartTransaction()

Code Block

Python Script

Python Script From
5tring

Save Changes  Revert




A Python Script | Select Trial Culvert

Pipe Sizing with Python

* For loops B

pipe size

range(len(pipe sizes)):

e Whlle |OOpS . pipe.siiEE[i] > max_barrel_height:

pipe size = pipe_sizes[i - 1]

e |f Statements

cells = @

total area = @;
cells < 1@:
total area > A:

tntal area += math.pi * (pipe_size / 2.8) ** 2
cells += 1

Watch

Python Script | Select Trial Culvert

Code Block

Q // Inputs for trial culvert

IN[O]

=
velocity Q; > dINpT
shoulder_elev 'velocity; > List ells, Qcell, max barrel height
invert _elev shoulder_elev; > 4 IN[2] 0
ave depth | invert elev; > 1
e ave de th'J > —1= 21 0.5625 Save Changes  Revert
P _4epth; 3 0.677543473566016
IN[4]
@Lz @L1 4]
List
g 0.6
i 4
2 B.5625
30 0.677543473566016

aL2 @L1 {4}

=



Headwater Depth

* While loops

« Goal Seek

Flowchart Step 5 | Inputs Flowchart Step 5 | Outputs

// IN[@] = Q; // OUT[B] = Outlet Headwater Depth;
// IN[1] = Pipe Dia; // OUT[1] = dc critical depth;

// IN[2] = Ke; // OUT[2] = (dc + D)/2;

// IN[3] = Length of Pipe;

// IN[4] = So;

// IN[5] = n;

// IN[6] = TW;

// IN[7] = AHW;

Python Script | Outlet Control Headwater Depth

Code Block
Q per cell |// Inputs for Outlet Control HW Depth IN[O] e ouT
pipe dia |Q_per_cell[2]; > IN[1]
Ke pipe_dia[@]; >
L Ke; > 4 IN[2]
slope L; > 4 IN[3]
n slope; >
W n; > IN[4]
AHW ; >
IN[6]

IN[7]




Headwater Depth

temp = []

depth = radius
depth _half = depth

i< 15 diff < tolerance:
depth from centre = abs(radius - depth)
top surface width = 2 * math.sqrt(radius ** 2 - abs(radius - depth) ** 2)
depth > radius:
central angle = 2628 - math.acos(depth from centre / radius) * (128 /
math.pi) * 2.8
central_angle = math.acos(depth_from centre / radius) * (188 /
math.pi) * 2.8
wetted area = ((radius ** 2) / 2) * (({(math.pi / 188) * central _angle) -

\

math.sin{math.radians(central angle)))
wetted perimeter = 2.8 * math.pi * radius * (central angle / 368)
hydraulic radius = wetted area / wetted perimeter

Flowchart Step 5 | Inputs Flowchart Step 5 | Outputs

// IN[e] = Q; // OUT[@] = Outlet Headwater Depth;
// IN[1] = Pipe Dia; // OUT[1] = dc critical depth;
// IN[2] = Ke; // OUT[2] = (dc + D)/2;
// IN[3] = Length of Pipe; wetted area
j:i m%:% f?; 11 = Q@ / (Afull * (D ** 8.5))
// IN[6] =Tﬁ; i2 = (Ap / Afull) * ((9.8 * (depth / D)) ** 8.5
// IN[7] = AHW;
diff = abs(sil1l - s5i2)

diff < tolerance:

Python Script | Outlet Control Headwater Depth

Code Block
Q per cell | // Inputs for Outlet Control HW Depth IN[O] T - ouT
pipe dia |Q_per_cell[2]; > i
Ke e . — depth_half = depth _half / 2
L Ke; > ¢ IN[2] 12 »= s1l1:
slope L; > —q IN[3] depth = depth - depth_half
n slope; > . -
T™wW n; > IN[4] -
AHW TW: - IN[5] depth = depth + depth _half
AHW; >
) i+=1
IN[7]

P Run Save Changes




n

Automatic or Manual ?

toggle = IN[2]
guto = IN[1]
manual = IN[2]

W KT

B e it

pipe_size = manual[2]
wall width = manual[1]
number_cells = manual[2]

toggle:
pipe_size = auto[@]
wall width = auto[1]
number_cells = auto[2]

ODUT = pipe size, wall width, number cells

Save Changes

Boolean | Use Calculated Values?

(JTrue @ False

Code Block | Calculated Pipe Parameters

pipe_size // Substitute values from calculation Code Block | Inputs Code Block | Outputs

pipe_wall pipe size[0]; - [/ IN[@] = Toggle True/False // IN[@®] = pipe dia

pipe_num_cells | pipe wall[3]; - // IN[1] Calculated Values // IN[1] pipe wall width
pipe_num_cells[1]; > // IN[2] = Manual Values // IN[2] = number of cells

W

auto = [pipe_size[@], pipe wall[3], pipe num cells[1]];

Python Script | Use Calculated Values?

IN[O] +] - ouT
IN[1]
IN[2] Code Block
pipe_dia pipe dial[@]; >
pipe_wall_width |pipe_wall width[1]; | =
Code Block List number_cells  |number cells[2]; >
dia manual = [dia, width, number]; = @l 1.05
width 17 0.128
number a4 2

@L2 gLl {3}




Export Values to Excel

Culvert_Python_Exportxlsx - Excel Andrew Milford Ea|
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List Create

Code Block
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Code Block

["g", "@ per cell”, "Allowable Headwater", "Tailwater Depth", >
“Inlet Control HW Depth™, "Outlet Comtrol HW Depth"™, "Critical Depth”,
"Controlling HW", "Velocity"];

List.AddlitemToFront
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Import Culvert Parameters from EXxcel
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a |chainage = a[8]; —
skew = a[1];
extend US = a[2];
extend DS = a[3];
adjust_elev 1 = a[4];
adjust_elev 2 = a[5];
List.Transpose([adjust_elev 1, adjust _elev 2]);
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pipe_size = a[&];
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gap = a[2];

num_cells = a[9];
headwall skew US = a[18];

headwall skew DS
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= List.Transpose(List.Transpose(lstl@l3<1>)};

a[28];
a[21];

culv_hgt = pipe size + a[22];

1st = [[ww_anglel, ww_angle2], [ww_angle3, ww_angled]];
e = List.Transpose(List.Transpose(lst@L3<1>));
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Additional Resources

 DynamoBIM.org
 DynamoPrimer.com

* GitHub/DynamoD$S

* Blogs, YouTube videos

* AU lessons and handouts

* Linkedln Learning / CadLearning / Pluralsight etc
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