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TYPES OF 3D SCANNERS

MOST COMMONLY USED IN CONSTRUCTION

« LASER PULSE (LIDAR)
 STRUCTURED LIGHT
* PHOTOGRAMMETRY

3D SCANNING GE L



TYPES OF 3D SCANNERS

- LASER PULSE (LIDAR)
CALCULATES DISTANCES BASED ON HOW
LONG IT TAKES LASER TO LEAVE AND
BOUNCE BACK TO THE SCANNER




TYPES OF 3D SCANNERS

- LASER PULSE (LIDAR)

 PROS
e RESOLUTION
e« ACCURACY 99.9+%
e DISTANCE BETWEEN SCANS
e CONS
e« CANNOT SCAN SHINY OR TRANSPARENT
SURFACES
e TIME DURATION OF EACH SCAN



TYPES OF 3D SCANNERS

« STRUCTURED LIGHT
PROJECTS LIGHT PATTERNS ONTO
OBJECTS AND EXAMINES THE EDGES THE
PATTERN TO CALCULATE DISTANCE
FROM SCANNER TO OBJECT




TYPES OF 3D SCANNERS

 STRUCTURED LIGHT

* PROS
* SPEED PER SCAN
* RESOLUTION

 CONS
e SENSITIVITY TO TOO MUCH LIGHT
EXPOSURE
e SHORT DISTANCE BETWEEN SCANS
« ACCURACY 99% (OVER 100FT, WILL
HAVE 1FT DISCREPANCY)



TYPES OF 3D SCANNERS

 PHOTOGRAMMETRY
ANALYZES SEVERAL PHOTOGRAPHS OF
STATIC OBJECTS TAKEN FROM
DIFFERENT VIEWPOINTS TO COMPUTE

4l




TYPES OF 3D SCANNERS

 PHOTOGRAMMETRY

* PROS

* PRECISION

e ACQUISITION SPEED
* CONS

: NEED POWERFUL COMPUTER TO RUN
ALGORITHMS

% DEPENDENT ON THE QUALITY OF
PHOTOGRAPHS



WHY 3D SCAN?

« SAVES TIME AND EFFORT

- DATA CAN BE SHARED AND
REVIEWED AT ANY TIME

* NOT DEPENDENT ON INCORRECT
(NON-EXISTING) AS-BUILTS



EXAMPLES OF 3D SCAN
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EXAMPLES OF 3D SCAN
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EXAMPLES OF 3D SCAN




EXAMPLES OF 3D SCAN




EXAMPLES OF 3D SCAN
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3D PRINTING

« THE ABILITY TO MANIFEST AN IDEA IN A “SHORT”
AMOUNT OF TIME
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https://massivit3d.com/solutions/3d-printers/



3D PRINTING

TYPES OF 3D PRINTING

- FUSED DEPOSITION MODELING (FDM OR FFF)

https://www.3dhubs.com/knowledge-base/introduction-fdm-3d-printing

S ilbane




3D PRINTING

TYPES OF 3D PRINTING

- STEREOLITHOGRAPHY (SLA)

https://www.3dhubs.com/knowledge-base/introduction-fdm-3d-printing

3D Ibane



3D PRINTING

TYPES OF 3D PRINTING

- SELECTIVE LASER SINTERING (SLS)

https://www.3dhubs.com/knowledge-base/introduction-fdm-3d-printing




3D PRINTING

TYPES OF 3D PRINTING

« MATERIAL JETTING (MJ)

https://www.3dhubs.com/knowledge-base/introduction-fdm-3d-printing




3D PRINTING

FUSED DEPOSITION MODELING (FDM OR FFF)

PROS:
EASIEST TO USE

WIDE RANGE OF MATERIALS
MOST COMMONLY AVAILABLE
ECONOMICAL

- BEST FOR PROTOTYPING

LAYER RESOLUTION .1MM TO .3MM



3D PRINTING

FUSED DEPOSITION MODELING (FDM OR FFF)

CONS:
« LOWER FINISH RESOLUTION THAN SLA

 ONLY SINGLE OR DUAL COLOR

« MAX. PRINTING SIZE IS LIMITED (AVERAGE IS

Choose 2:
SPEED <—>

8”X8”X8”)




A GROWING TREND

« SITE LOGISTIC PLANNING

- UNDERSTAND YOUR
BUILDING

- ENHANCE YOUR
PRESENTATION

- LEAVE BEHIND A
STATEMENT

BECOMING HOUSEHOLD
TECHNOLOGY



WHY USE 3D PRINTING?

RECOGNIZABLE
MEMENTOS




3D PRINTING

Cost: Internal vs. 3™ Party

Material Cost: $35/spool of Filament

Shipping Cost: $25-200, depends on speed & weight
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PRICE RANGE $150 UP TO $10,000

https://www.productchart.com/3d_printers/

3D Ibane




3D PRINTING
THE EXPLOSIVE GROWTH OF 3D PRINTING ...

HOW IT WORKS -

3D printers replace ink with everything from plastic to chocolate to concrete, and instead of spitting out a flat ink-on-paper product, they
stack thousands upon thousands of extremely thin printed layers on top of each other to create complex three-dimensional objects.

THEN o 3D PRINTING IS BIG BUSINESS -
AND W'5‘2402 y B 217350 [

Now A 10 Cost: $50,000
Weight: 300 pounds :
Speed: 0.014 mm/second

133,000
79,000

DA VINCI 10

Cost: $499
Weight: 52 pounds
Speed: 150 mm/second

BILLION

3D PRINTERS SHIPPED WORLDWID

2013 2014 2015°
https://www.rolanddga.com/es/blog/2016/06/02/22/56/cool-3d-printing-infographic

Ibane




HIGH
Complexity

LOW
Complexity

3D PRINTING

PRINTING TIME

-Interior walls
-Windows
-Multiple Floors

-Window Indents
-Skybridges
-Blocks

: HIGHER
i
Hours

Failure Rate

\ !
~8-72 -
“Hoeurs

_ Failure Rate
(Depends on size.)




3D PRINTING

COMMON TERMS

- FDM

« FILAMENT- PLASTIC MATERIAL

« CURA- COMPUTER SOFTWARE

- HOT-END




HOW DOES IT WORK?

SLICING SOFTWARE

Filament is led
to the extruder

end s pinch oyswm o tod RO
d a pinch system to feed ==
R INTER S el the Nemink \ A

precise amounts.

A heater block meits the
F I LAM E N T filament to a useable
s P o O L The heated filament is forced ' temperature.
out the heated nozzle at a - The extruded material is laid down

smaller diameter on the model where it is needed.

The print head and/or bed is moved
to the correct X/Y/Z position for placi
the matenial 9

HOT-END

3D Ibane



HOW DOES IT WORK?

HOT-END

BED PLATE-
.\ 454

RAPID
COOLDOWN

Filament is led
to the extruder

The extruder uses torque
and a pinch system to feed E:! !;-:5
and retract the filament {

precise amounts.

A heater block melts the
filament to a useable
temperature.

The heated filament is forced :
out the heated nozzle at a - The extruded material is laid down

smaller diameter on the model where it is needed.

The print head and/or bed is moved
to the correct X/Y/Z position for placing
the matenial




HOW DOES IT WORK?

FACTORS TO CONSIDER:

« OVERHANGS- CANTILEVERS, WALL
OPENINGS, “BRIDGING”

- VOIDS

« THICKNESS- WALLS, SPIRES,
COLUMNS




CASE STUDY




HOW DOES IT WORK?

DESIGN IDEA COMPUTER MODEL




HOW DOES IT WORK?

COMPUTER MODEL

c U rcl . Prepare

“SLICING SOFTWARE”

Swoug Robo 3D R1 #2

Monitor @

Material

Check compatibility

Print Setup ‘ Recommended

profile: ‘ GBCO Profile

Search...

_E Quality
Layer Height
Il shen

Wall Thickness

Top/Bottom Thickness

Top Thickness

Top Layers

Bottom Thickness

Bottom Layers
23 nfill

Infill Density

Infill Pattern

Infill Overlap Percentage

Infill Overiap
Skin Overlap Percentage
Skin Overlap
Infill Wipe Distance
Il material

Printing Temperature

Build Pilate Temperature

Diameter 175

Flow

100

Ready to Save to File
R3DR12 DSOB 4 09h 28min

180.6 x 188.6 x 55.4 mm 58.92m/~176g Save to File




HOW DOES IT WORK?

SLICING SOFTWARE 3D PRINTER

File Edit View Settings Extensions Plugins Preferences Help

cura. \1 Prepare \ Monitor @
_T_

swaTwo Robo 3D R1 #2

« Color scheme v X
\ Material

|
\ Extruder

l:, Show Travels n
[7] showticpers  m Print Setup | Recommended | custom

Profile: ‘ GBCO Profile
Show Infil

Top / Bottom Search...

Inner Wall n
= Quality

|| —— Layer Height
Il shenl
Wall Thickness
Top/Bottom Thickness
Top Thickness
Top Layers
Bottom Thickness

Bottom Layers
& infin
Infill Density

Infill Pattern
Infill Overlap Percentage
Infill Overlap

Skin Overlap Percentage
Skin Overlap
Infill Wipe Distance
Il material
Printing Temperature

Build Plate Temperature

Diameter

Flow

Ready to Save to File

R3DR12DSOB ¢ 134 02min

205.1x214.2x62.9 mm 81.74m /~244g
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HOW DOES IT WORK?

3D PRINTER ) PRESENTATION




HOW DOES IT WORK?

3D PRINTER ) PRESENTATION




HOW DOES IT WORK?

3D PRINTER ) PRESENTATION




HOW DOES IT WORK?

3D PRINTER ) PRESENTATION




CASE STUDY




SITE LOGISTIC PLANNING

« UNDERSTANDING YOUR
SITE

© TRAILER AND EQUIPMENT | e
PLACEMENT

+ UNFORESEEN CONFLICTS

+ CONSTRUCTION
SEQUENCING g
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SITE LOGISTIC PLANNING

curaqa. Prepare Monitor @ w700

Color scheme v

Line Type A

Top /Bottom

Inner Wall

>

R3DR1_Full Site #*
2147 x 212.5 x 44.6 mm




SITE LOGISTIC PLANNING

+ SIZE 12”X12” BROKEN
INTO 6”X6”

- LAYER HEIGHT=.3MM
« 8-10 HOUR PER PRINT
* 5 PRINTS TOTAL

- TOTAL TIME OF 45-50
HOURS OF PRINTING




SITE LOGISTIC PLANNING




SITE LOGISTIC PLANNING
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SITE LOGISTIC PLANNING




FUTURE OF 3D PRINTING?




FUTURE OF 3D PRINTING?

€ OctoPrint & Login ~

- REMOTE CONTROL g _ .
PRINTING e e e

State: Operational

File: R3DR12_DSOB.gcode
Timela Timed (10 sec)
Filament (Tool 0) 60.02m

- WEB MONITORING [JEiiitrean

Print Time: 10:386:15
Print Time Left: a few seconds «
Printed: 13.1MB [ 13.1MB

100%

- EMERGENCY

I Target T: off
h... —_—

R3DR12_DSOB.gcode - 27 min -22 min -17 min -12 min

Actual Target

# Homepage % Forum @FAQ & Do @ About




FUTURE OF 3D PRINTING?

- CONCRETE PRINTING

- SAME CONCEPT OF X,Y,Z PRINTING-
MUCH LARGER SCALE

- CONSISTENCY
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FUTURE OF 3D PRINTING?

- STEEL PRINTING

« CONSTRUCTION OF ORGANIC SHAPES

https://mx3d.com/projects/bridge-2/



COMMENTS OR QUESTIONS?




