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CR3095-L Establishing control on the jobsite is essential for doing layout with a total station. Without control
points, the BIM data can't be referenced to the physical jobsite. Control can be established many different ways. The
object is to establish the most accurate control that you can to ensure efficient multi-trade model-based layout. This
hands-on lab highlights the new features of the Autodesk® Point Layout® plug-in for improving survey control
workflows within Autodesk® AutoCAD®, Autodesk® Revit®, and Autodesk® Navisworks® Manage software.

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

o Distinguish between State Plane and Project coordinate systems
e  Set up a project for aligning coordinate systems between multiple-trade BIM models
¢ Create and align to a shared coordinate system in AutoCAD and Revit-based software

e  Establish survey control for an improved model-based layout workflow
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Systems, Inc. He works with new product research and development, workflows, equipment design,
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multiple Autodesk products and 3rd party applications, Total Stations and 3D Scanning equipment.
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Establishing Control on the job site is essential for doing layout with a Total Station, without control points
we can'’t reference the BIM/CAD Model information to the physical job site. Control can be established on
a job site many different ways. The object is to establish the most accurate control that you can
depending on the field or job site conditions.

The basic principle of control is finding at least two matching points in Building Information Model (BIM)
that you can find in the field. Two points is the minimum the total station requires to function but having
three or more control points gives us more control because you can check angles and distance.

Control can be set on the jobsite before we get there by a surveyor and the coordinates given to us in
many different ways. We can receive the information on a PDF, CAD file, or a list of coordinates but they
are generally some sort of offset from the structure or the survey monument locations for the site. That
information needs to be placed in our BIM/CAD model so we can line up our points to layout with the
control out on the jobsite. If the site has no control we can make our own by laying out offset points from
structure and matching them to the CAD model. For example, 4’x4’ offsets from Column A1, H1, A10 and
H10 that we layout out in the field the old school way with string and tape then place the same offsets in
the CAD Model. Matching points in CAD that we can find in the Field.

Getting Control or Gaining Control on a jobsite is the act of checking all the control points necessary to
continue your work. Never trust that control points are accurate unless you checked them yourself.
Anybody can make a mistake and not checking control before you use it is a huge mistake. When we
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check control we are looking for a deviation or error from what the Cad file says and what the total station
is actually measuring. These errors can come from the CAD file, the equipment or the actual points in the
field not being placed properly. We need to verify all these possibilities before we blame anyone else or
question the accuracy of the control. If it says control point at A1 is 200’ from control point H10 then when
we measure it with the total station we should get the same reading. We will normally see a deviation or a
difference from the CAD dimension to the total station measurement. This deviation tells us how accurate
the control is. A deviation of zero is optimal but normal real world conditions leave us with about a 3/16”
deviation. Once we see up to a 1/4" and on to a 1/2" deviation or more, this is where we need to start
looking for why these are not more accurate. The larger the deviation the less accurate the layout will be.
Distance between two points is one check, we also need to check the angular accuracy between points. If
the CAD file says that between control points Al, A10 and H1 is a 90deg angle we need to make sure
that is the case in the field. Angles are more critical to accurate layout then just the distance
measurement.

Coordinate Systems

First we will review a few different types of land survey control. It is important to understand how this
concept works because most of the information regarding control on a new site will be from a surveyor.
There are really only a few ways land survey is done these days the first is by using the State Plane
Coordinate system another less used system would be the Universal Mercator coordinate system and
then finally sometimes the survey coordinates are started from something like Northing 5000’, Easting
5000’ to avoid any negative numbers. For the purposes of this class we will only focus on the more
widely used State Plane Coordinate System.

The State Plane Coordinate System (SPS or SPCS) is a set of 124 geographic zones or coordinate
systems designed for specific regions of the United States. Each state contains one or more state plane
zones, the boundaries of which usually follow county lines .There are 110 zones in the continental US,
with 10 more in Alaska, 5 in
Hawaii, and one for Puerto
Rico and US Virgin Islands.
The system is widely used for
geographic data by state and
local governments. Its
popularity is due to at least two
factors. First, it uses a simple
Cartesian coordinate system to
specify locations rather than a
more complex spherical
coordinate system (the
geographic coordinate system
of latitude and longitude). By
thus ignoring the curvature of
the Earth, "plane surveying"
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methods can be used, speeding up and simplifying calculations. Second, the system is highly accurate
within each zone (error less than 1:10,000). Outside specific state plane zone accuracy rapidly declines,
thus the system is not useful for regional or national mapping.

Originally, the state plane coordinate systems were based on the North American Datum of 1927
(NAD27). Later, the more accurate North American Datum of 1983 (NAD83) became the standard (a
geodetic datum is the way a coordinate system is linked to the physical Earth). More recently there has
been an effort to increase the accuracy of the NAD83 datum using technology that was not available in
1983. These efforts are known as "High Accuracy Reference Network" (HARN) or "High Precision GPS
Network" (HPGN). In addition, the basic unit of distance used is sometimes feet and sometimes meters.
Thus a fully described coordinate system often looks something like: "Washington State Plane North,
NAD83 HARN, US Survey feet". This information is needed in order to accurately transform data from
one coordinate system to another.

Section 1: Project Setup and Coordinate System Management

1. The first thing we will do is identify the Coordinate System within the model, whether you are
working with an AutoCAD file, a Survey File (TXT/CSV), or a Revit file.

In AutoCAD
a. Enter “ID” in command line and hit Enter

[=[Top]|2D Wireframe]

IDROPSTYLEWIZARD

x
[, IDENTIFYRUN ppdata\local\temp\Joplin_CAD_1_1_5923.sv$ ...
=¥ Block: 111373_xbou-MOD1ge..

b. Select any location (Grid Intersection, etc.) in the project
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b. Identify the drawing coordinates (X=, Y=, Z=) of the project located in the bottom toolbar.

I IlTop][2D Wirefiame]

L,

A=30- |4, A [standard ~

lpecify point: X = 2785582.5339 Y = 316711.6139 Z = 0.0000

Command: *Cancel*
5 -

In your Survey File (TXT/CSV)
a. Observe the column headings to identify the coordinate format
(i.e. NEH / YXZ vs. ENH/XYZ — Point Order)

e O L= [ (=

POINT NUfY X Z EESCRIPTION
) 171467, . T167Cp

-1109.15 -529.791 962.92 CP
166.9079 -808.875  998.11 CP
1039.877 244.6252  993.17 CP
-515.916 1181.687 1008.38 CP
-230.412 -271.096 1007.54 CP
-308.057 -240.251 1007.94 CP
-225.494 236.3619 1022.9 CP
107.8808 -193.201 1008.53 CP

[y

w

~

O (®)
D00 NOWUV B WN

)

Note: NEH refers to (Northing, Easting, Height)
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In Revit

a. Click on the “Spot Coordinate” tool.
b. Hover your cursor over an element to get identify what coordinate system is in use.
(State Plane vs. Project - Coordinate System)

»
N */‘ r—<l é (S Radial - - Bl octail Line €3 Revision Cloud A Tent [@ l@ b 4
' 5 " . " . aae . <
todity Aligned Linear Angular ® Oisrne e FA] Oetail Growp :’ Check Spefling Tagby Tag {k
A Ac Lert® et bmponent * 13 Insulation “a Find/ Replace | Category Al 1§
a . e
elect Dimension ~ Detad Text ¥
‘odity | Place Dimensions V Leader V| Shoulder
operties 5]
Spot Coordinates
Horzontal

{ew Dimensions v/ £ Edit Type

N -5.374
E 47.675

opeqties help pply

oject] - Project Browser fa]
O Views (all) -
= Foor Plans

Level 1
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2. The next steps will go through managing the coordinate system.
a. Access the project units by entering “Units” in the command line.

b. Notice that the Drawing Units are in Inches, click the drop-down arrow and select Decimal
Feet.

Note: Drawing Units will need to match the actual survey file units. For the purposes of this
demonstration we will use Decimal Feet.

1-IToplI2D Wireframe]

[architectural [pecimal Degrees

Precision: Precision:
[n'ru 1/16" [u.uu

[ Clockwise

Base Angle:  0.00

Square feet -

Precision:

Suffix: Cubic feet -

saft Precision:

Lighting Units Suffix:

International - CuFt

["]5ave As Default H Cancel ” Apply ][ Help ]

__ Autodesk DWG. This file is a Trustedo|
aQ Command :

Command: UNITS

i~

c. Change Drawing Units to Decimal Feet.
d. Select “OK”.

e. Once you have changed the drawing units, a dialog both will appear,
select “Don’t rescale any existing objects”

Note: **Caution - Precision can be lost by rescaling objects. This is not recommended.**
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plIZD Wireframe] R \‘ f J
2] x]
Bl [unts |scale | Layering | Display | HvaC

Drawing Units:

[#]scale Objects Inserted From Other Drawings
Length Angle
Type Type
o4 Drawing setup - specify Scaling X

You have changed the units for this drawing, which
will be used on all new items. What do you want to
do?

=3

A

2 Rescale modelspace and paperspace objects
Make all match the new units

o (F13 @17 §

< Rescale only modelspace objects

Make them match the new units
Light

[ I < Don't rescale any existing objects I

[ Save As Default ok | [ cancel |[ ey |[ e |

\utodesk DWG.
“ommand :
“ommand: UNITS

This file is a TrustedD|! pnsed application.

3. The next steps will take you through how to use the Autodesk Point Layout tools.

To access the Autodesk® Point Layout tools in AutoCAD/Civil 3D simply Right-click (Context
click) in model space

-,‘l Joplin_CAD* x \ ¥

[-ITopli2D Wireframe]

Repeat ZOOM
Recent Input

Point Layout
Isolate Objects

Basic Modify Tools
Clipboard

AEC Modify Tools
Select Component
Object Viewer...

Pan
4 Zoom
3D Orbit

SteeringWheels

a. There are a couple ways to import points with Autodesk® Point Layout
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Repeat UNITS
Recent Input

Paint Layout
Isolate Objects
Basic Modify Tools
Clipboard

AEC Modify Tools
Select Component
Object Viewer.

Pan

‘4 Zoom

4> 3D Orbit
SteeringWheels

Properties

- Select “Import Points” from the context menu
- Inthe dialog box, click the “Select File to Import” button
- Select the Survey File to import points from.

Ctrl+1

> Automated Location Pts
@ Manual Location Pt
/7~ Add Curve/Line Pts
Add Paint Pts
Add Selection Points

>
@ Bldg Control Pts

@, Mark Blocks

=> Export Points
Reports e
Tools
Dims

®: Compare Exported Pts
Manage Points

W E Settings

B About APL

Note: Make sure the point information is correct (order, units, coordinate system)

' Import Location Points from File:

= 23

Import from Bim 360 Field

Filter

Select ] match case

Select File to Import: €:\Users\crumalz\Desktop\Joplin1.csv

[] match whole word

Import Order:
@ (YXZ: NEH)

O KY.Z: ENH

| 1.315442 470.2785133 868. 1013 16.CPT
[¥] 2.316431.995.2784775.168.962.92.CPT
[V 3.317486 986,2735581.047,588.11,.CPT
[V]4.317203 976,2786925 069,993 17,CPT
[V] 5315480 583 2786322 6911008 38.CPT
[V 6.316792 340.2785617.339.1007.54.CPT

Import Units:

(@) Decimal Feet

() Decimal Meters

[V]7.316719.102.2785577.134.1007.94.CPT
[¥] 8.316404.295.2785944.385.1022.90.CPT
[¥]9.316947.789.2785927.734.1008.53.CPT

Existing Points Options

[7] When maving existing points. ignore
changes in elevation

Control Point

Point Role:

Contractor:
System

TextHeight: 50 -

Block Scale:

Layer Name:

Selectthe Location points above that you would like to import

Option 2: Import from BIM 360 Field

- Select “Import Points” from the context menu
- Inthe dialog box, click the “Import from BIM 360 Field” button
- Enter your username/password
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- Select Project and the appropriate Library, Task or Issue

' Import Location Points from File: = =

Select File to Import;

Eiltas:

Import Order.

@ rxz i NEH)

Select: All

Impart frarn Birm 360 Field

MNone

Select File: - —

Filter: \

AutoDesk Point Layouflautodesk_design_points.csv -
AutoDesk Point Layoufidesign_points.csv

AutoDesk Point Layoufistructural-gtp.csv

BIM Resources\Appearance_Profiler_-_Colors_by_Equi
BIM Resources\Appearance_Profiler_-_Colors_by_Equi =
Equipment/Hydronic Piping and Pumps/Horizontal End §
Equipment/Hydronic Piping and Pumps/Horizontal End §
Equipment/Hydronic Piping and Pumps/Horizontal End ¢
Equipment/Hydronic Piping and Pumps/Horizontal End ¢
GTP\AbbAbbA csv

GTP\AcadTestcsv

GTP\asdf.csv

GTP\AU_room__1_csv

GTP\AU_room__1_2.csv

GTP\AU_room__1_2 dxt

GTP\current_design_points.txt i

Cancel

I"H)

elers
| Options

loving existing points. ignore
[§ in elevation.

(Comrul Point

I
!

Selectthe Location points above that you would like to import.

Cancel

Note: Upon import, you will have the option to select different point import types as shown below.

[Duct/Pipe/Sleeve/Elec/Wall/Controlpoint]: ¢

RIS L= L L
ISelect what type of Location points these should be imported as. '

b. Once you’ve selected your point type, your import is complete!

op][2D Wireframe]

Import Completed !!!

Notes
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Section 2: Creating a shared coordinate system

This next section will explain how to create a shared coordinate system in AutoCAD and Revit, that all
team members can use to maintain alignment between the model and real world field coordinates.

AutoCAD

1. Right-click to access Autodesk® Point Layout
2. Select “Tools” > “Create New UCS”

= —
N RE D= e e AUtoCAD MEP 2014 - NOT FOR RESALE  Joplin_CAD.dwg Type a keyword or phrase AT b | BB

Home Insert Annotate Analyze View Manage Plug-ins Autodesk 360  SketchBook Designer  Featured Apps  Express Tools [MELYRE{Z1]

@
i ‘ Glue & Zoom To#

% Clash Pinpoint (D) Locate Duplicates
8 Select Location Points

BIM 360 B S Copy Points
I x \n ¥ Renumber Location Pts
@i Number Custom Block Points
E Import Control Points (Beta)
1 & Show/Hide Descriptions.
(® Edit AutoMap
Connect Pt Group

Mark Pt Group Center
Point Layout > Automated Location Pts Align Pointnumbers

Repeat 'ZOOM
Recent Input

Isolate Objects © Manual Location Pt Set Hanger Black Heights

Basic Modify Tools ¢~ Add Curve/Line Pts Convert Faces to Polys

Clipboard Add Point Pts Add Block Inserts to Dwg
Add Selection Points Alternate Settings

& Bldg Control Pts Description Find/Replace

Select Component @, Mark Blocks Create DXF

Object Viewer... => Export Points Mark Civil Control Pts

<= Import Points Tag Elevations

AEC Modify Tools

Pan
%™ Zoom Reports » Create Offset Points

3D Orbit Tools b Create New UCS

SteeringWheels Dims

Properties Ctrl+1 | & Compare Exported Pts

3 f# Manage Points
B Settings
f I About APL

’

4

A1m=30'7 | £, |#\ l|Standard ~

3. Select two (2) location points (Control point or grid offset). Prefer Building Control - Grid
Intersection or Offset from grid. When establishing site control establish building control!

4. Enter the XYZ value for those two point locations (New Coordinates - ex. 5000, 5000, 0, State
Plane)

5. Save off new UCS Coordinate System for future use.

Notes

11




Getting Control of the Project:
Improving model-based layout using survey control

Revit
1. Inthe toolbar select the Autodesk® Point Layout tab.

2. Inthe “Bonus Tools” section, select the “Create Coordinate System” icon. This will allow you to
create a Coordinate System to match from known control points.

MY E 7 & adoumae.- X @ -

Y Type a keyword or phrase

Autodesk Point Layout

@ X Room Points Ceilings D Export Pts FZ Manage Pts @ Zoom Pis B settings & n B Exrusion Points >
Control Pts Ay Conduit Points
B3 Walil Points P Face points & Import Pts % Compare Pts @ Locate Duplicates | (®) Edit AutoMap & Cleanup Family & o
Manual Pts N o vipe Points Locate AsymWalls Transform Object
X Floors/Slabs/Footings |\, ModelLine Points ~ Search/Replace Desc 1,2 Renumber Points (@ Add Pt Tags B About APL %, Setup Point Nesting | [ll &8
AL MEP Tools Wall Tools Family Tools Bonus Tools Beta Tools

3. Enter two (2) point locations matching the AutoCAD locations (the respective XYZ/NEH
coordinates)

Note: If your points don’t match (Difference in lengths), then there is a units discrepancy or
incorrect locations were matched.

A dialog box will appear prompting you to select Workplane or Element

4. Select “Workplane”
This will snap your points to the current Workplane.

5. Save off New Coordinate System for future use during import/export

To make sure your new coordinate system is now in the project:

1. Click on the Manage tab
2. Inthe Project Location section, select Location.
3. Inthe dialog box, click the Site tab: This shows all coordinate systems in the project

Note: Internal is the Default Shared Coordinate System. Select the new coordinate system and
click the “Make Current” button to change it to the default coordinate system.

Main Model -

Project Location Design Options Manage Project Phasing | Selection | Inquiry | Macros

1 |
Lacation Weather and Site x

|
|
|

|| used for arientation and postion of the praject on the site and in relation
10 other bulldings. There may be many Shared Sttes defined in ane
project
sites defined in this project :

Internal

[

Delete

Make Current

Ange from Projeet North to True Horth

500 25'51 west =

Tmm

Notes
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. Import Location Points from File:

Select File to Import C:\Users\crumalz\DeskioplJoplin2.csv
Irpartfrom Bim 360 Field
Filter.

Select [CmetchCsse [ Mskch whol word

Import Order.
@) (rXZ : NEH)
Y7 ENH)

| POINT NUMBER, v.X,Z. DESCRIFTION
[]1,-1462.97684,461.4857385,1013.16,CP
(V] 2-1109.148127,-520.7914874,962.92,CP
(] 3,166.9079418 -608.8745696,996.11,CP
[]41039.87671,244.6252102,993.17.CP

[ 6-515.915606,1161.687161,1008.38,CP
[¥] 6-230.4118686.-271.0964938,1007 .54, CP
[ 7-308.067406,-240 2509909,1007.94,CF
[/ 8-225.4942074.238.3618831,1022 9.CF
[7]9.107.8307852.-193.2011594,1008.53.CP

Import Units:

(@) Decimal Fest

() Decimal Meters
Existing Points Opiions

changes in elevation

Point Role Control Point

Caontractar:

State Plane Coords
System

Selectthe Location points above thatyou would like to import

[] When moving existing points. ignore

Import ‘CAD’ control with New Coordinate System in Revit using Autodesk® Point Layout

Section 3: Creating Building Control Points

Now that you have your site control established, this section will explain how to create/add points to your

model.

AutoCAD

1. Right-click for Autodesk® Point Layout (APL)

3. Select the “Building Control Points” tool

4. Add points to existing grid Intersections or offsets

Note: Isolate all grids lines and explode if necessary (may be necessary if grid lines are in an xrefd file)

Notes
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Notes

Click the APL tab.

Select the “Control Points” Tool 2[9 HG-S-e- =-7

Architecture

@ Caontrol Pts
Manual Pts

Structure  Systems
X Room Paints
3 Wall Points

:( Floors/Slabs/Footings

Select all grids lines intersections or offsets you want to place points on.

H “ H H ”
Click “Finish
Collaborate  View Manage Add-Ins Autodesk Point Layout | Modify o
:’ Manage Pts ®‘ Zoom Pts. :ﬁ-: Settings ﬁ Extrusion Points = L 17
@ ﬁ Conduit Points 1 j =
; Compare Pts Locate Duplicates Edit AutoMa & Cleanup Famil: DxF
i Comp @ P B 2 Pipe Points Locate AsymWalls E i ) Transform Object
2 Renumber Paints 1@ Add Pt Tags B About APL %, Setup Point Nesting | [H &
MEP Tools Wall Tools Family Tools Bonus Tools Beta Tools
( 9 I @ -
|
53.28.6 ‘
2
— — — T il |
i T
=1 ‘ =]
1128 1153

Control Point-G-7

Control Point-J-7 ‘

1143
Control Point-G-8

|m

1168 |
Control Point-J-8 |
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Section 3: BIM 360 Field Integration

In this section you will learn, how BIM 360 Field integrates with Autodesk Point Layout, and how to import
and compare points taken from the Total Station in the field to your model.

One of the most valuable features about APL is the ability to compare as-built point to points in the model
and add them to BIM 360 Field as issues for QA/QC.

The workflow in both AutoCAD and Revit are very similar:
1. Select the APL tool

2. Select “Import Points”

& Bldg Control Pts

@ Mark Blocks

=> Export Points

<= Import Points
Reports

= Export Pts
<= Import Pts i Ca
yints | Search/Replace Desc | 1.2 Re
APL

Revit AutoCAD
Note: Import / Export control point files (.csv) to BIM 360 Field as Tasks
3. Enter username/password when prompted.

4. Select Project and the appropriate Library, Task or Issue

' Import Location Points from File: ‘ = X ‘

SelectFile to Import: Import Order:
It frarn Birm 360 Fisld OIrXZ  NEH)

Eit
]

’ .
Select: All None | Select File: ——

Fiter. |

AutoDesk Point Layout|autodesk_design_pointscsv &

AutoDesk Point Layoufidesign_points.csv = eters
AutoDesk Point Layout\structural-gtp.csv
BIM Resources|Appearance_Profiler_-_Colors_by_Equi \E options

BIM Resources\Appearance_Profiler_-_Colors_by_Equi =

Equipment/Hydronic Piping and Pumps/Horizontal End §
{ydronic Piping and Pumps;+ nd ¢
fydronic Piping and Pumps;+ | Ends—
fydronic Piping and Pumps;t

GTPIAbbAbBA csv

GTP\AcadTestcsy

GTPlasdf.csv

GTP\AU_room__1_csv .

GTPWAU_room__1_2.csv Control Point -

GTPVAU_room__1_2.dxt -

GTP\current_design_points tt X 3

Cancel

| floving existing points. ignore
| in elevation

L

Selectthe Localion points above that you would like to import.

Notes
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Savings for GC’s & Subcontractors

As previously discussed, establishing control on the jobsite is essential for performing model-
based layout functions with a total station. Without accurate control points, the BIM/CAD data cannot be
referenced to the physical jobsite. It is in the General Contractors best interest to Control the job site
control. The entire point of using total stations for Layout is to improve accuracy and schedule by
increasing productivity. With today’s technology there is more risk and liability when you do not supply the
project with accurate control and all of the contractors are making up their own or using different control.

There should always be a project kick off meeting with all the subcontractors to discuss control and the
proper use of the control and operation of the total stations on the project. Getting Control in the field is
the act of checking all the control points necessary to perform your work accurately. The act of checking
control points oneself to verify accuracy, is a recommended practice. Mistakes can happen and not
checking control before you use it can cost the project a lot of money in schedule loss and rework. If
everyone is using the same control everyone will end up in the same place.

Survey/Building Control Best Practices and Hints:

» Tryto set up your total station on solid ground like concrete. When setting up in dirt or on
pavement, the ground will expand and contract with sun and temperature moving your total
station out of level throughout the day.

e Use atri-pod stabilizer and weigh down your tri-pod; it takes a lot less wind then you

would think to blow over a total station.
Check your set up and level of your total station every 40 shots or so.
Try to use the same control points each day this will minimize the propagation of error.

Try to measure your control points in the same order each day.

YV V¥V V VY

After completing a setup routine (Occupy Point or Ref Points), always try to stake out another
known point to verify your set up is correct.

» Shoot long on control and work close to your total station. If you have the choice to use two
control points that are 50’ apart and two control points that are 200’ apart use the longest set.
e Do not shoot past your control set up. If your control points used are only 200’ apart you
should not layout or store points past 200’ from the total station.

» When using the Reference Point routine to set up, try and use at least three points and 90 to 120
degrees of angle.

» Calibrate your total station per manufactures recommendations to avoid instrument error.
» Calibrate the level bubble on your survey poles to avoid error.

» Check your optical plummet on the Total Station once a day and calibrate if necessary.

Notes
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» Check the prism pole level for plumb once a day and calibrate if necessary.
» Make sure you are exporting to Navisworks from CAD/Revit as ‘Shared Coordinates’.

Glossary of Terms

What is control? Control is a set of Datum points on
the jobsite that everything is measured from. Control
is matching points in CAD that you can find on the
jobsite.

What is a coordinate? This is how the total station
and CAD software communicate dimensions or
locations. To understand this process and remove
some confusion we need to define the types of
coordinates. A coordinate is a set of two to three
numbers or letters that define a specific location.
There are different ways these are communicated. Latitude, Longitude and elevation are more common
with a GPS. For CAD and Total stations we use X,Y,Z and Northing, Easting and Elevations. This is
where we get a little confusion, CAD software use coordinates in an X,Y,Z format and survey equipment
refer to Northing, Easting and Elevation. These are the same just out of order from each other. Where
X=Easting, Y=Northing and Z=Elevation. You will see that the first two coordinates are opposite but the
elevation is in the same format for both. If we don’t understand this coordinate order we will end up with
information not matching. If you import points into a total station data collector in an X,Y,Z format and it is
expecting the coordinate format to be Northing, Easting and elevation, the points will look rotated 90 deg
and mirrored from what they looked like on the CAD file. We can set the total station data collector
software to use either an X,Y,Z format or N,E,E format we just need to makes sure it matches the file we
are trying to import into it.

Now that we have the coordinate system explained we need to review the different scaling between CAD
files and survey equipment. CAD files are using a scale of inches. Survey equipment uses a scale of feet.
So there is a 12x scale factor when moving information from CAD to a total station. This affects the
coordinates in the .CSV file and the DXF file.

“

What is a .CSV? A .CSV file is the export file from o - - e o o=
CAD that gives the total station all the coordinate SNy e | el | E0 | L e e
=N R | o [0 8| Som

and dimensional data required to layout. This file

Al - Je  POINT NUMBER

includes the Point Number, X coordinate, Y < . ; - - - - .
coordinate, Elevation coordinate and the description Bl ox z oo
of what this point is. A few things to remember: 1. 2 2 dunis sum, san o
You cannot have two of the same point numbers in ; R R RS B
230412 27109 100754 CP

a .CSVfile. 2. You have to make sure your
coordinate order (X,Y,Z) is the same order your
data collector software is expecting.

6

7 -308.057 -240.251 1007.94 CP
8 -225.494 236.3619 10229 cp
9 107.8808 -193.201 100853 CP
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VR R R (R KR 2
What is a DXF file? A DXF file is a graphical - »
representation of the CAD file for the data collector. This =~ ™7** #"Foneienses EEIiEsAREEES 58
would show items like the column grid, walls and other e
architectural background items that might assist with Al '
layout. A few things to remember about a DXF file. The DN EEEEE
file size has to be below 5mbs, remove everything from i NN
the DXF file like hatching, text, custom blocks, basically B e e e poey
anything but lines and circles and it must be scaled to PR !
decimal feet. 2 e B & & F ©

Total Station — A total station is an electronic theodolite (transit) integrated with an electronic distance
meter (EDM) to read distances from the instrument to a particular point. The distance, horizontal angle
and vertical angle information is received from and stored to an external data collector.

Point — Coordinate located with the total station that could represent the location of a hanger, sleeve,
wall, housekeeping pad or equipment.

Control Point — A point used for a datum derived from the original surveyors or the general contractor.
This is an extremely accurate point used to set the total station or a back sight over to establish
orientation on the job site and relate to the CAD file.

Back sight — A back sight is set up over a control point to be used as a reference to establish orientation
with the total station.

Data Collector — Handheld device used to transfer data
to and from the total station.

Survey Layout Software — The software that runs on the
data collector allowing it to communicate coordinate data
to and from the total station.

Prism — a transparent optical element with flat, polished
surfaces that refract light.

Prism 360° — A prism that can be viewed from 360°.
Prism Pole — An adjustable pole that the 360° prism unit attaches to.

Bipod — A 2-legged support used to hold and assist with leveling a prism pole.

Tripod — A 3-legged support used for the Total Station instrument or a back sight setup.
Prism -30/0 — A larger diameter directional prism that can be set at a -30mm or a Omm offset.

Prism Peanut -30/0 — A small diameter directional prism can be set at a -30mm or a 0Omm offset.
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