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= The power of MathCAD
= Plots in Inches, mm, feet etc.
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Method

= Plot data in AutoCAD
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Method continued

Plot data in AutoCAD
Export X, Y, Z coordinates to Excel
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Method continued

= Plot data in AutoCAD
= Export X, Y, Z coordinates to Excel

= Copy data vectors to MathCAD

X -3.8”
JIE
X-3.9" X -3.4" —-2.6"%
X-3.4" ® -o
® -o 0.7* ©
17°Q
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e I e

® -0.1"
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Step 1

Take accurate elevations of the

foundation
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Step 1 continued

Take accurate elevations of the foundation

= See FPA paper SC012 for more information
on data points
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Step 1 continued

Take accurate elevations of the foundation

= See FPA paper SC012 for more information on
data points

Locate points on accurate field drawing
to £ 6” to 12" each way

— If there is an architectural floor plan
available, use this to record points

T@ 29




Step 2

= Make an accurate floor plan
in AutoCAD
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Step 2

= Make an accurate floor plan in
AutoCAD

= Set units to decimal
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Step 2

= Make an accurate floor plan in
AutoCAD

= Set units to decimal

= Set bottom left and corner
to 0,0
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Step 2
= Make an accurate floor plan in
AutoCAD
= Set units to decimal
= Set bottom left and corner to 0,0

= Add data points to AutoCAD
drawing

— Must use AutoCAD point
command

— Add Elevation labels as text

38



Step 3
= For each elevation point,

AuncCAD HE  THNLE HINDLUEY dheg H i m I. - ﬂ “ I‘:l -

Matenal BylLayer
& Paosition 4389.6571

Position ¥ 1995.8727
—=% | Position Z {0.1000

B
i
2
£
2

ENERAL HOTLE § STREL HOTES

iy~ OGRS @S WSS @A
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Step 3 continued
= For each elevation point,

= Click on a single point

AuncCAD HE  THNLE HINDLUEY dheg

|ByLayer '

Position X
Position ¥

A | Position £

:4359.55?1

1995.8727

10.1000

bnity " O DA @ S ST

Sl oA

Lrsatuii]

Tl Paletie - Al Paletiey
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Step 3 continued
= For each elevation point,

= Click on a single point
= Right click

AuncCAD HE  THNLE HINDLUEY dheg

|ByLayer '

| Position X
Position ¥

A | Position £

:4359.55?1

1995.8727

10.1000

bnity " O DA @ S ST

Sl oA
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Step 3 continued
= For each elevation point,

= Click on a single point
Right click
= Select properties, menu opens

!ByLayer .

@l | Position X |4389.6571
Position Y |1995.8727
" aiiinay - _Pusitimj i

3%



Step 3 continued
For each elevation point,

= Click on a single point
= Right click
= Select properties, menu opens

= Edit geometry and record
elevation value for “z"”

|ByLayer

|4389.6571
|1995.8727
0.1000
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Step 3 continued

= Completed plot with elevation
points and text for values.




Step 4

= Data Extraction
— GO TO: Tools> Data Extraction>

.....

Load ppbeation.

re—

T .

2 <

ABC

& L

59

Workspaces
Palettes

Toolbars
Command Line

Clean Screen

Spelling

Quick Select...

Draw Order

Isolate

Inquiry

Update Fields

Block Editor

Xref and Block In-place Editing
Data Extraction...

Data Links
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Step 5

= Select Create a new data extraction

-y Data Extraction - Begin (Page 1 of 8) = ':'“

The wizard extracts object data from drawings that can be exported to a table or to an external file.

\Select whether to create 2 new data extraction, use previously saved settings from a template, or edit an existing
extraction.

(®) Create a new data extraction

(] Use previous extraction as a template (.dxe or .blk)

() Edit an existing data extraction

Next > J Cancel
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Step 6

= Create a file name for the data
extraction: Projecthame_ELDATA

& Save Data Extraction As B

Savein: | || My Documents v @ B @ X E] Vews v Tods ~

@ Name - Date modified Type .
— . AutoCAD Sheet Sets 11/20/2012 1:48 AM  File folder
. Axialis Librarian 11/20/2012 1:48 AM  File folder
I . Cyberlink 11/20/2012 1:48 AM  File folder
';} . Downloaded Installations 11/20/2012 1:48 AM  File folder
. Downloads 12/21/201210:37 ...  File folder
~ . DriverPerformer 11/20/2012 1:49 AM  File folder
f_ ‘1 . DriveWorksXpress 11/20/2012 1:49 AM  File folder
. Dropbox 11/20/2012 1:48 AM  File folder
. DRPSu11-Final 11/20/2012 1:48 AM  File folder
J-\ . Fax 11/20/2012 2:09 AM  File folder
. HardwareHelper 11/20/2012 1:48 AM  File folder
. HPrintJobsStorage 11/20/2012 1:48 AM  File folder
. . Inventor Server SDK ACAD 2013 11/20/2012 10:33 ...  File folder
. My PaperPort Documents 11/20/2012 1:54 AM  File folder
. MyWebPages 11/28/2011 8:36 AM  File folder
. New Folder 11/20/2012 1:54 AM  File folder

. Outlook Files 4/25/2013 5:43PM  File folder -

- ' B P O P .
m | v| Save
Files of type: | “.dxe v Cancel
42



Step 7

= Select: Select object Iin
drawing

[ Data Extraction - Define Data Source (Page 2 of 8) - o lEl

Data source
() Drawings/Sheet set

L4

(@) Select objects in the current drawing

Drawing files and fold ée[ect objects in the current drawing

=) -1 Drawings,

2 R\e N121_HINDLEY\12IN121_HINDLEY.c

< > Settings...

< Back Next = Cancel
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Step 8

= "Select entire drawing” to select
points for contour plots

B TR ETar i ] AutoCAD 2013 12IN121_HINDLEY.dwg T clarkoi7

Edit™ View  Insert Tools  'Draw  Dimension  Modify  Parametnc  Window  Help  Express

Rrant

23D CNLTBEOCHERSSN

| No selection

oo moye

[ I T

\Plotstyle  [ByColor |
Plot st table Mone |
|Plottable attachedto [Model |

Tool Palettes - All Palettes

UCSieonon —ves
ST R —

EEEEEES e

i
©
?
e
-
11
h-
F
o
£
)
®
7t
i
»a
A
El
e
A
Al
P
C
=
A
&
(8
Z




Step 9 Select objects cont.

= Check point box and select next

-y Data Extraction - Select Objects (Page 3 of 8) - B “

Select the objects to extract data from:
Objects Preview
Object » Display Name Type
]| Line Line Non-block
(] MText MText Non-block
G ror on
[]| Polyline Polyline Non-block
Display options
Display all object types [] Display blocks with attributes only
© Display objects currently in-use only /
< Back Next > Cancel




Step 10

= Under Category Filter, uncheck
everything except geometry

vy Data Extraction - Select Properties (Page 4 of 8) - o IES

The following properties were found based on the objects you selected.

Select the properties you want to extract.
{Explore the right-click menu for additional options.)

» Display Name | — _
Position X —
: I\

Properties

------

| General
V| Geometry

Cancel
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Step 10

= Under Category Filter, uncheck
everything except geometry

= Under Properties Filter uncheck
X and Y position, leaving only Z
position checked

"y Data Extraction - Select Properties (Page 4 of 8) - o IEN

The following properties were found based on the objects you selected.

Select the properties you want to extract.
(Explore the right-click menu for additional options.)

Properties Category filter

| General
V| Geometry

1st |,

Cancel
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Step 10

= Under Category Filter, uncheck
everything except geometry

= Under Properties Filter uncheck X and Y
position, leaving only Z position checked

= Click next

N Data Extraction - Refine Data (Page 5 of 8) - o lEN
} ;: ‘t(I;is view you can reorder and sort columns, filter results, add formula columns, and create extemal data
|
‘ _ Count Name Position Z A
‘ Point -0.3000
| 1 Point 0.5000
1 Point 0.6000
‘ 1 Point -0.5000
} 1 Poirt 0.3000
‘ 1 Point -1.2000
| 1 Point 11000
| 1 Poirt -0.8000 L
(] Combine identical rows @ Link External Data...

\ Show count column

|
| [v] Show name column ‘
\ fCy Full Preview...

21 Sort Columns Options...

|
‘ < Back Next > Cancel
|

/7 48




Step 11

= On final screen, select:
— Output to external file
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Step 11

= On final screen, select:
— QOutput to external file

= Save as nhame and file type
desired (.xls)
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Step 11

= On final screen, select:
— QOutput to external file

= Save as name and file type desired
(.xls)

= Click here to browse

-y Data Extraction - Choose Output (Page 6 of 8) - ':'-

Output options
Select the output types for this extraction:

[] Insert data extraction table into drawing
P data to external file (xls .csv .mdb .txt) K
‘

shmiQocuments\12IN121_HINDLEY

< Back Next > Cancel
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Step 12

Data in Excel

Excel Sheet

436.11

353.7
206.11
330.44
290.89
436.11
315.11
206.11
552.69
552.89
584.89
709.69

679.5
477.25
355.11
330.89
206.11
206.11
206.11
110.11

18.11
110.11
110.11

248.5
315.11
436.11
552.69

529.89
529.89
529.89
406.11
268.89
189.29
130.11
130.11
130.1
381.89
529.89
578.1
748.89
748.89
748.89
648.89
648.89
406.11
293.11
268.89
162.08
130.11
18.11
18.11
18.11
18.11
18.1
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Step 13
Paste data into MathCad

= Create a variable for the first data
column (usually x values)
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Step 13
Paste data into MathCad

In the red solid box

(436117
353.7
206.11
33044
290.89
436.11
315.11

Rightclickon |
thered box and |5
select paste oo

6795
X =1 x=| 47725

EREN B
330.89
206.11
206.11
206.11
110.11
18.11
110.11
110.11
2483
E) R B
436.11

| 55260 )



Step 13
Paste data into MathCad

= Add correct units for the vector
— In this case inches

(43611 (43611
333.7 | 3537
206.11 206.11
33044 33044
200 89 200.89
436.11 136.11
31511 315.11
206.11 206.11
332.69 552.69
552.89 552.80

Vector

In ut ?‘0119.6_9 7'019.6_9 . |
velcj:tor ~>.. | =] & with units

330.89 330.89
206.11 206.11
206.11 206.11
206.11 206.11
110.11 110.11
18.11 18.11
110.11 110.11
11011 110.11
2485 24835
i 3151
436.11 436.11

\ 55268 ) | 552.69 ) 55




Step 13
Paste data into MathCad

» Add correct units for the vectors
— In this case inches

= Use any desired units

295
172

Output
K vector

46.1
46.1
48.7
59.1

Units Changed
- output to feet

56

E & 8 B ww = w550
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Step 13
Paste data into MathCad

= Repeat steps for Y and Z vector

36340 "44 16 =017
347 44.16 03
17.18 44.16 04

734 33.54 0.1
424 2241 -1
3634 15.77 -1
2626 10.84 -13

17.18 10.84 -16
4506 10.84 0
4507 3182 -02
4174 4416 09
5914 4817 01
3662 6241 0.1
x=| 97T |R  ye|6241[8 z-| 0 |i
29.59 §241 04
27.57 54.07 0
17.18 54.07 06
17.18 3334 0%
17.18 2443 -1
9.18 741 -21
151 1351 -37
9.18 10.84 -33
9.18 15 37
20.71 151 -29
2626 151 -2
3634 151 -12
4608, Ly L -1




Step 14

= Data will automatically generate a
contour plot, surface plot and
polynomial of any selected order (n)
data fit plot.

— Typical order for

\\ 144

touseis 1, 2, or 3

Contour PIot

[
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Step 14 continued

= You will probably have to adjust X
and Y scale

T T T T T T T T T T T T T T Ty T

ANARAARRA ARl

3-D Plot Format ==

] General_r_ Axes KiAppearanca | Lighting I Title | Backplanes lSpeaaI I Advanced l QuickPlot Datal
| X-Axis | Y-Axis | Z-Axis |

Grids -
| Draw Lines || Label Front to Back

[¥] Draw Ticks Axis Format Axis Limits
"] Auto Grid [¥] Show Numbers ] Auto Scale

— I Axis Color . O
13 |51 Number Axis Weight inimum Value K
1 - Line Weight 1 & 65

Maximum Value

IOK][CancélleHﬂvl

AEAAA AL LA AL AL AR AL AR AL AL AR A L AA L AR AL AR A LA AL AR AT AL AT A AR AR LA AR LA L LA R L AA L AR AR A AR AR S A A LA A A A AR AR S A S|

ATALRALIAA AL AL R AR AN AR
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Raw Data Plot

Surface plot

These views can be rotated



Polynomial Plot

These views can be rotated
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Step 15

= Adjust scales as required for each plot
For surface plots the Z scale will also
have to be adjusted

eg: If min elev= -4 34 in and max elev=
0.9 in, select say -5 to 1.0 and so on

|
3-D Plot Format

General ‘ Axes |Appearance | Lighting | Title | Backplanes | Spedal | Advanced | QuickPlot Data|
[ X-ods | Y-Axis | Z-Axis

@ Grids

[|oraw Lines (V] Label Elevation (in)
N D : (" Draw Ticks Axis Format Axis Limits

Baa—ane] [ auto Grid [¥] Show Numbers ["] Auto Scale
— I Axis Color ' i
12 |5 Number Axis Weight 5 Minimum Value

~ Line Weight 1 = 1 Maximum Value

el Ce it ettt dee it it it tiittieditdideitetiatiitiatideidtteitii ittt Mettittittittteetettittitttettttttetitdttettttttttietietiettietietieteettettieeieeiietietieteiseield
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Step 15 continued

= Select number of spaces for
convenient vertical scale

— In this case 6" or 12"

3-D Plot Format

General | Axes 7 iAppea(ance I Lighting | Title I Backplanes | Special | Advanced ] QuickPlot Datal

S|

X-Axis | Y-Axis | Z-Axis

Elevation (in)

Grids
[ Draw Lines [¥]Label
] Draw Ticks Axis Format Axis Limits
Bl Auto ard [¥] Show Numbers ] Auto Scale
— Il Axis Color S
12 |5 Number Axis Weight -5 inimum Value
| Line Weight - v 1 Maximum Value
ok [ cancel ][ apy |[ hep
-

63



Step 16

= Jterate on the polynomial order, usuall
2nd or 3 order is ok. Do not use
higher than 4th order.

Polynomial Surface

Data Fit
=3
n=2 b f 3000
3
PN 3
~ “1 M= 4 Y
¥ 3 M = augmern =
M= augment, —,— | - | ft ft .
tI\ﬂ ﬂj 3 pt / 0.00004
3 o
—0.00209
. | ~0.00099 ror N
{ 3 By = M, —.n} By =| 013787
Ry = regress| M, —,n | R, = | -0.00062 = regress M. on) 1
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Step 17

= Once the contour plot is set,

— Copy and Paste floor plan into excel

= Zoom in on the floor plan and select all
desired members

— Copy and paste contour plot into excel
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Step 18

= Send the contour plot to the back
and the floor plan to the front
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Step 19

= Align the plots so that the contour
plot is aligned with the floor plan
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Step 20

= Areas of the contour that are outside
the floor plan can be filled by
pasting white filled areas using excel
drawing tools, or group pictures and
edit in “"Paint” what ever is easiest
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Step 21

= Select all areas of the final plot and
group them
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Step 22

= Copy and paste the finished plot to
your report document as required
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MathCAD Sheet
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