LD22481-L: A Tale of 2 Coordinate Systems:
Bridging AutoCAD Civil 3D and Revit Together

Will Ikerd, P.E. (TX)

Principal info@IKERD.com | 214-382-9811
@lkerd _com

People | Building | Clarity Certificate of Development in . .
m AUTODESK UNIVERSITY 2016 I KER D sy CD-BIM.... & e Intomation etotingJoin the conversation #AU2016 {\ AUTODESK.




Class summary

The lab will provide a hands-on approach of best practices for how to combine civil site
designs in AutoCAD Civil 3D software with foundation designs in Revit software to
ultimately collaborate with architects. The discussion will give guidelines for where
utility modeling for building should transition from Revit MEP software above grade to
AutoCAD Civil 3D software below grade, and how to use Navisworks software in this
review process. A key concept to review will be the difference between local coordinate
systems that building designers work in and the state plane coordinate system that civil
engineers typically use. The discussion will consider civil/structure interaction and the
new BIM Forum Level of Development (LOD) specification, and how it relates to setting
up projects in AutoCAD Civil 3D software and Revit software. This session features Revit
and AutoCAD Civil 3D. AIA Approved
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Key learning objectives

At the end of this class, you will be able to:

= Discover best practices for working with teams in AutoCAD Civil 3D and Revit,
and how Navisworks can be used to aid the coordination process

= Gain best practices for working with teams in AutoCAD Civil 3D and Revit, and
learn how Navisworks can be used to aid the coordination process

= Learn how to use the Action recorder to document transforms in AutoCAD Civil
3D

= Understand what the BIM Forum LOD Specification is and how it can be used
with AutoCAD Civil 3D and Revit for site modeling
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IKERD

People | Building | Clarity

=  Beganin 2003

= |KERD is an internationally recognized consulting group in
buildings, civil and industrial construction markets.

= Using our knowledge of engineering, team dynamics,
communication and technology, we have built an
extensive breadth of experience on a wide variety of
integrated construction project types with BIM.

* Engineering and construction grade modeling.

= 3D laser scanning.
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BIM

Board of Directors, served since 2008

ASCE SEI Co-Chair of the SEI — CASE Joint Committee on BIM
Chair Sub-Committee on Dev., Soft. & Train.

American Society of Civil Engineers
Served since 2007
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£ Washington University in St.Louis

Mid-90’s Graduate Work in Parametric
Structural Engineering of Buildings with
EDI
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CD-BIM

Certificate of Development in BIM

1)  One Line Training Content
2) Basics of BIM for Modelers
3) Simple Online 1.5 hr Exam.

www.cd-bim.com
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3 IM=-ORUM Level of Development 20:::.
Specification

» Scope cannot address all of BIM
* There is NO LOD of a whole model.
« LOD does not always match design phase.

« 2008 - American Institute of Architects (AlA) First Published :
definition for 100, 200, 300 & 400 in 2008 E202. f%

« 2009-10 LOD 350 was authored and first presented at
Autodesk University sessions by lkerd.

« 2011 - BIM Forum LOD Taskforce formed

« 2013 — BIM Forum published the first LOD
Spec ratifying LOD 350

* BIM forum LOD Specification is published
yearly: '13, ‘14, ‘15, & ‘16.
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In summary these 5 coordinate systems are:

1. Object / Equipment: relative system that defines items such as
assemblies and equipment.

2. Building, Local: relative building coordinate system normally defined so
that the entire building is in positive point coordinates.

relative coordinate system of the building’s site defined so
that the entire site is in positive point coordinates.

4. Civil (State Plane): Absolute coordinate system with Northing and
Easting used by surveyors and civil engineers. This is also used by
owners tying in their BIM to

5. Global Coordinates System: Accounts for the curvature of the earth.

CD B I M Certificate of Development in
(| AUTODESK UNIVERSITY 2016 : = «:COM | Building Information Modeling A AUTODESK.




SITE PLAN & CAMPUS COORDINATES
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LOCAL BUILDING COORDINATES
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LOCAL BUILDING COORDINATES
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BXP Project Coordinates
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BXP Project Zones

= Defining zones and levels of project
= Note: zones # structural steel sequ.

Zone L0O:
Zone LO1:
Zone L02:
Zone L03:
Zone L04:

Below [UPDATE PER PROJECT]

EL= [UPDATE PER PROJECT] to [UPDATE PER PROJECT]
EL= [UPDATE PER PROJECT] to [UPDATE PER PROJECT]
EL= [UPDATE PER PROJECT] to [UPDATE PER PROJECT]
EL= [UPDATE PER PROJECT] to [UPDATE PER PROJECT]
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EXPORTING FROM REVIT
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IMPORT AS BUILT POINTS

l APL

st ¢

(]|
],

Autodesk Paint Layout

| MEP Tg

18-

™
L/
I .1 0!_0"

®

Vil

Properties. £

gl‘d}“m Structural Plan *

Structural Plan; FOUNDATION PLA_l'tl_:| B Edit Type

Graphics =
e Vv e s—
Scale Value  1: 96 =
Display Madel Normal
Detail Level | Medium
‘PartsVisibility ~  Show Original
Detail Number £
Rotation on Sheet | Mone
Visibilitv/Graohics Ov—. [ | > ry—

| Properties help Apply

Project Browser - struclural-gipavi
= 10 Views (Type,/Discipline)}
@ Structural Plans
Structural
CEMNTRAL ELEVATOR WALL FRAMING PLAI
DIMENSIONAL CONTROL PLAN
ENLARGED FOUNDATION PLAN - NORTH
ENLARGED FOUNDATION PLAN - NORTH)
ENLARGED FOUNDATION PLAN - SOUTHE
ENLARGED FOUNDATION PLAN - WEST 51
= LEVELO1
FOUNDATION PLAN - AREA A
FOUNDATION PLAN - AREA B
FOUNDATION PLAN - AREA C
FOUNDATION PLAN - AREA D

] Yt =1~0" B8 ¢ wE S 9 &R
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. 7w

1]

« o0 WA a0 Model -

@8-

[ Editable Only % & & B . o

CD-BIM.com ‘

m AUTODESK UNIVERSITY 2016

Certificate of Development in
Building Information Modeling

{\ AUTODESK.



ﬂ-{
i

Point Layout o 5 e

e 1 0'_0"\

™
iy
-1 OI_OH

A

f

Certificate of Development in
AUTODESK UNIVERSITY 2016 CD- BI M .com ‘ Building Information Modeling A AUTODESK.



[~1[5W Isometric] 2D Wiretrame] ‘ =6 B

Civil 3D Site File
State Plane Coordinates

WCS

>- - Type @~ command

Certificate of Development in
AUTODESK UNIVERSITY 2016 CD-BIM..... nuna{r:g |nfor{mnon “ {\ AUTODESK.




STATE PLANE

[-1[Top][2D Wireframe]
C =7
7 P A S
WAR LA IR = ;ﬁﬁ |
i |

L«

AUTODESK UNIVERSITY 2016

'>. - Type a command -|

CD BI M ‘ Certificate of Development in
= «COM | Building Information Modeling

i

s o

< X =

e

T

CONGRETE CURES AND FAVEWENT
[VARAGLE WOTH RIGHT-0F -Wr)

STATE HIGHWAY LOCP NOD. 288

WES

{\ AUTODESK.



STATE PLANE COORDINATES

E (X) = 2397298.325642’
N (Y) = 7129916.613089’
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LOCAL SITE PLAN
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Revit 20 Mile Limit

For Revit 2011 and later versions the limit has been increased to 20 miles. You will still receive the following error if attempting to import
geometry over the 20 mile limit however you can choose to continue in 2011 products.

Revit =3
Geometry in dwg file
has extents greater than 20 miles (33km). This
may reduce reliability and result in undesirable
graphic behavior. Click OK to continue, Cancel to
exit import.

[ ok ][ Concel |
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Step 1: Site Model

* Determine the site
coordinate point.

* Move the Civil 3D file
site coordinate to
0,0,0

* Bring the Civil 3D file
into Revit “Origin to
Origin”.

* Lay out building
survey point on the
site.

" 5,¢| AUTODESK UNIVERSITY 2016

SITE_Y
—_—

CD-BIM ..o

Certificate of Development in
Building Information Modeling

{\ AUTODESK.



Step 2: Building Model

* Model the building 10’-
0” North and East from
the origin point.

1o00°
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Step 3: Site Model
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Step 4: Site Model

* Move the building
model 540’-0”
the
Z direction
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Step 5: Site Model

* Move building model
to the building site B BLE)E%(;— BN
origin in the site NT00 o gir
model. @7BLDG Y
* Rotate the building e 7
model into place 23
from the site point | \ LSRR
70 degrees P {
- BLDG Xz -
N o0 o A L
®—RLDG v
s
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Step 6: Site Model .

Location  Weather Site

Used for onentation and positon of the praject on the site and in relation W
other bulldngs. There may be many Shared Stes defined in one praject.

* Publish coordinates CETTCTTE—— oo

* Select building model
° CIle ”O K” T-.Tﬁmcctwm?rumm: -

Enaf

S o (| e

- o e l — i e oo =
9 Location = N 700" - 0" z
e nuﬁm_ L. Coordinates = ; a E 1400 - 0" BIDG_Y

| I
Settings e Acguire Coordinates ode

n Cphions \.L_,_.-/
ﬂ Publish Coordinstes

EY) r A .
| L~ Specify Coordinates 2 Publish Coordinates

| Determunes the coordinat
 d

| Q Report Shared Coords| them for a linked project.
| A |

The host praject’s True M
thie inked project, based
instance. This position is
and the finked project.

Press F1 for more help
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Step 7: Site Model

e Save site model
* “Save the new position
back to the link”

m AUTODESK UNIVERSITY 2016

@ N

Location Position Changed

—
=

You have changed the "current” Position in

AU-2016_Revit_Structure_local.rvt. What do you want to do?

— Save

Saves the new position back to the link.

— Do not save

— Disable shared positioning

Click here to learn more

BE==
Medify | Materials Object Snaps  Project Project Shared Global Transfer Purge P
Styles Information Parameters Parameters Parameters Project Standards Unused

Select - Settings
Returns to the previously saved position when the link is reloaded or recpened.
Retains the current placement of the link and clears the Shared Position parameter,

Cancel
{\ AUTODESK.
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Step 8: Building Model

* Open the building model
* QObserve the base point
movement

N 712.8171276
E 1394.0232752

I
N 700.0000000|

E 1400.0000000
TN I
BLDG X — - — - — - — % — - —

S |
|
|
|
|
|
A
BLDG_Y
N
———
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Step 8: Building Model

Project Base Point

ﬂ. Shared Sie:

Nf5 700" 0"

EAN 1400" 0"

PAN U —
- Elev 540 0"
% ) B hale to True North  290.00°

Survey Point - Internal
Shared Site:
NS O 0"

@ EAW O 0"

~ " Elev 00"
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LIVE ONLINE TRAINING FOR LOD & LOA

CD-BIM.:.

Certificate of Development in
Building Information Modeling
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Solution: CD-BIM.com

o , CD-BIM
Certificate of Development in BIM ¢ !(

1) Free Training Content

2) Basics of BIM for Modelers with
BIM Forum LOD & USIBD LOA

3) Simple Online 1 hr Validation

4) Targeted at beginning and
experienced BIM team members wagf

P27 Autopesk uNIversiTY 2016 CD-BIM. ... B w . "' fmn < - I\ AUTODESK.



IE OF
Jx: CD-BIM
N A . .com
< m = . g . .
Z = Certificate of Development in
~ i S T _ =
/“% o>~ Building Information Modeling

Visit:

Workshops: CD-BIM Part 1 Certification

with LOD & LOA

CD-bim.com/workshops/

Sam-noon

PT

Dec. 16, 2016 has a discount
code “BIMZ20” for 20% off

!@ﬂ AUTODESK UNIVERSITY 2016
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Friday, January 20, 2017
Friday, February 17, 2017
Friday, March 17, 2017
Friday, April 21, 2017
Friday, May 19, 2017
Friday, June 16, 2017
Friday, July 21, 2017
Friday, August 11, 2017
Friday, September 15, 2017
Friday, October 20, 2017
Friday, November 17, 2017
Friday, December 15, 2017
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THANK YOU!

Will Ikerd, PE, CM-BIM
info@IKERD.com
IKERD.com

@IKERD _com
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