JOOST VAN ELJK
4222911

BUILDING TECHNOLOGY
08-04-2021

MENTORS:
PIETER STOUTJESDLK
HANS HOOGENBOOM

" DELEGATE BOARD OF EXAMINERS:




O/

SRV

INTRODUCTION RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

S\

INTRODUCTION TO THE PROBLEM

DUTCH WASTE WOOD MARKET

SCOPE OF THIS RESEARCH

USED DESIGN METHODOLOGY

FINAL DESIGN

EXTERIOR WALL ELEMENT TOOL
CONCLUSIONS AND RECOMMENDATIONS



INTRODUCTION RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

ClRALLENGES

TRANSITIE-AGENDA

CIRCULAIRE

RIJKSOVERHEID, 2018



INTRODUCTION RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

ClRALLENGES

Grote bouwcoalitie presenteert
actieplan voor 1 miljoen

woningen in tien jaar
NOS, 2021

Nog 845 duizend
nieuwbouwhuizen te gaan,

maar zelfs dat is niet genoeg
VOLKSKRANT, 2020



INTRODUCTION

WASTT

= PRO

Bil=

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL |

SV

In 2017, 1.610.000.000 kg waste wood.

TAUW, 2017

CONCLUSION & RECOMMENDATION



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

AAAAAAAAAAAAAAAAAAAAAAAAAAL
AAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAA

EEEEEEEEEEEEEEEEEEEEEEE




INTRODUCTION RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

OPPORTUNIITY

TRANSITIE-AGENDA I

y

CIRCULAIRE

Nog 845 duizend
nieuwbouwhuizen te gaan,
maar zelfs dat is niet genoes’




INTRODUCTION RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

FOCUS

— _— e

INTEREST



WASTE WOOD

STAKEROLL

8 =

DEMOLISH
DISMANTLE

D)

SRS

SORT &
COLLECT

PROCESSING

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

(©)

BI0 ENERGY

=

RECYCLING




WASTE WOOD

STATISTICS

260

23%

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

1.610.000.000 KG WASTE W0QD

1610 31% RECYCLED
69% BI0 ENERGY
20 490 ' BE & DE
0 (%) (28

RECYCLED Bl0 ENERGY RECYCLED BI0 ENERGY

10



WASTT

WASTE WOOD

= WOO

D) AT

EGORI

A

UNTREATED
NOT PAINTED

5S

EVERYTHING THAT IS
NOT A OR C WOOD

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

C

TREATED
CONTAMINATED

11



WASTE WOOD RESEARCH FRAMEWORK | DESIGN METHODOLOGY

BAWOOD

SOLID B WOOD

REUSABLE RECYCLABLE
RECYCLABLE BIOENERGY
BIOENERGY

e { = _.7.. %

FINAL DESIGN

EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

GLUED B WOOD

- ENGINEERED BOARDS

.-f"’r

BIOENERGY

12



WASTE WOOD RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 13

DOW/NGYLEINIE

RECYCLING = DOWN CYLCING

SOLID B WOOD SHREDDING ENGINEERED BOARDS INCINERATION



BEW@O©

D)

WASTE WOOD

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

1.260.000.000 KG
29% 1%
SOLID B-WOOD NON SOLID B-WOOD
PARTLY REUSABLE BIOENERGY
RECYCLABLE
BIOENERGY

370.000.000 KG HAS THE POTENTIAL TO BE REUSED

SOURCE: TAUW, 2017

14



EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

AAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAA

EEEEEEEEEEEEEEEEEEEEEEE




GUIRIR

WASTE WOOD

SN PRO

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN

Bl

Eil

CHANGING DIMENSIONS AND AVAILABILITY

EXTERIOR WALL ELEMENT TOOL

CONCLUSION & RECOMMENDATION

LINDNER

16



WASTE WOOD

GUIRIR

SN PRO

RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN

Bil=

BVl

EXPERIENCED CARPENTER IS REQUIRED

EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

JOBDESCRIPTIONSWIKI

17



WASTE WOOD RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 18

SOLUTTION

PARAMETRIC MODEL

REUSE AFTER END OF LIFE

s

CHANGING DIMENSIONS AND AVAILABILITY



WASTE WOOD RESEARCH FRAMEWORK | DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 19

DIGITAL FABRIGATION]

"
|

(Y

fif -; " R =~ T SRR L R |-- |"-J. [ Ilig
f"“'r”"’fr'”'n'mf.r-r'HH'f"!'r'ffI'"“l'.'.“”||f'””“” |

rm—— ’ L | v
| A~y B R4l & B r
I '.:! .&l.___‘ll"'l____.-'l. I_ | i -

-

."!_.I_-_. & - _-—-_.

SHUTTERSTOCK SFDSHOP



| WASTE WOOD RESEARCH FRAMEWORK DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

=SEARCIH QUIESTIOIN

How can a database, a parametric model, and scripting be used to
develop an exterior wall element from waste wood that minimizes
the material loss and takes full benefit of the waste wood dimensions?



| WASTE WOOD RESEARCH FRAMEWORK DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

=SEARCIH QUIESTIOIN

How can a database, a parametric model, and scripting be used to
develop an exterior wall element from waste wood that minimizes
the material loss and takes full benefit of the waste wood dimensions?

—

DESIGN OF AN EXTERIOR DATABASE THAT CAN EXTERIOR WALL ELEMENT TOOL
WALL ELEMENT COMMUNICATE WITH A
PARAMETRIC MODEL



WASTE WOOD RESEARCH FRAMEWORK DESIGN METHODOLOGY | FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 22

SCORPE OF THESIS

- STRUCTURAL INTEGRITY (CRACKS)
- ESTHETICAL PROPERTIES

DESIRED DIMENSIONS
ROBOTIC SORTING i
it v g . EXTERIOR WALL 30 FILES FOR DIGITAL
: | ), DATABASE > ELEMENTTOOL > FABRICATION
. > SOLID B WOOD |_) : »l«
: > REUSABLE —— > SCANNING | LIST REQUIRED WOOD
B - WOOD —— . . i
| 1 | Y
: : ! DIGITAL EXTERIOR
l 1 ! ARCHIVE > FABRICATION ASSEMBLY WALL ELEMENT
e~ T T JI -------- !
I - HARDWOOD OR SOFTWOOD !
- DIMENSIONS :
1 - STRENGTH CLASS 1
I - SUSTAINABILITY CLASS '
! WEIGHT (DENSITY) :

-



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 23

IESIGN METHODOLOGY

[—> 1
TECHNICAL FINDINGS

—
BOUNDRY CONDITIONS —] Py Scripting
LITERATURE —
PROJECT GOALS —

nnnnnnnn

mmmmmmm
nnnnnnn " oo

mmmmmmm *um

""""""""" Second iteration t

A. Design problems B. Criteria C. Alternatives D. Concepts E. Concept analyses F. Prototyping G. Sub-solutions H. Final design



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 24

IESIGN METHODOLOGY

[—> 1
TECHNICAL FINDINGS

—
BOUNDRY CONDITIONS —] Py Scripting
LITERATURE —
PROJECT GOALS —

nnnnnnnn

mmmmmmm
nnnnnnn " oo

mmmmmmm *um

""""""""" Second iteration t

A. Design problems B. Criteria C. Alternatives D. Concepts E. Concept analyses F. Prototyping G. Sub-solutions H. Final design



WASTE WOOD |

D) z@@&q PROBLEMS
DESIGN PROBLEMS SULUTIUNS
SOLUTION 1
: STRUCTURAL DESIGN —> | SOLUTION?
| | SOLUTION 3
SOLUTION 1
 STRUCTURAL POSITIONING i — sowumion:
SOLUTION 3
SOLUTION 1
: CLADDING TYPE —> | SOLUTION 2
SOLUTION 3
: ' SOLUTION 1
CLADDING POSITIONING LU

RESEARCH FRAMEWORK

SOLUTION 3

DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL

NEW DESIGN PROBLEMS

: VERTICAL JOINT POSITIONING

CORNER JOINT

VERTICAL JOINT

CENTER TO CENTER DISTANCE

CONNECTION CLADDING WITH SUBSTRUCTURE

CONNECTION SUBSTRUCTURE WITH STRUCTURAL DESIGN

CONCLUSION & RECOMMENDATION

25



WASTE WOOD | RESEARCH FRAMEWORK

D) z@@&q PROBLEMS

DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL

DESIGN PROBLEMS SULUTIONS
SOLUTION 1
STRUCTURAL DESIGN — 1 SOLUTION2
NEWDESIGNPROBLEMS
' VERTICAL JOINT POSITIONING
SOLTONT . CORNER JOINT
STRUCTURAL POSITIONING | — |  sownonz -
L___ff’{”f_"{"j___‘i\ & VERTICAL JOINT
/ ~ ! CENTER TO CENTER DISTANCE
SOLUTIONT
CLADDING TYPE — | SoWmoNZ ' CONNECTION CLADDING WITH SUBSTRUCTURE
SOLUTION 3 \
"""""""" CONNECTION SUBSTRUCTURE WITH STRUCTURAL DESIGN
SOLUTION 1
CLADDING POSITIONING — 1 cawnons

SOLUTION 3

CONCLUSION & RECOMMENDATION

AN
A\

O\

3

26



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 27

IESIGN METHODOLOGY

[—> 1
TECHNICAL FINDINGS

—
BOUNDRY CONDITIONS —] Py Scripting
LITERATURE —
PROJECT GOALS —

nnnnnnnn

mmmmmmm
nnnnnnn " oo

mmmmmmm *um

""""""""" Second iteration t

A. Design problems B. Criteria C. Alternatives D. Concepts E. Concept analyses F. Prototyping G. Sub-solutions H. Final design



| WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

CRI

SRIA

ALLOW FOR CONSTRUCTING WITH WASTE WOOD
MINIMIZE ADDITIONAL WASTE AND PREVENT UNNECESSARY CUTS

REUSABLE AS MUCH AS POSSIBLE AND HAVE AN ENVIRONMENTALLY POSITIVE IMPACT.

REALISTIC CONSTRUCTION PROCESS.

28



CRI

BRIl

WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN

A

/

MINIMIZING ADDITIONAL WASTE:

\

END OF LIFE & ENVIRONMENTAL FRIENDLY: |

REALISTIC DESIGN:

o = == —— -

EXTERIOR WALL ELEMENT TOOL

FULL LENGTH USAGE
FLEXIBILITY OF PIECES

CONCLUSION & RECOMMENDATION

WEIGHT

EXPECTED MATERIAL LOSS

TOTAL MATERIAL USE
DISASSEMBLY
LOADING EFFICIENCY

ASSEMBLY COMPLEXITY
ASSEMBLY TIME
MACHINE TIME

MACHINE COMPLEXITY

COMPLEXITY OF CONNECTION

29



PREVENT THIS

4

S 00D |

=SIGN PRINCIRPLL

N

\l

SN

\

RESEARCH FRAMEWORK

DESIGN METH

ODOLOGY FINAL DESIGN EXTERIOR WALL ELEMENT

MODIFICATIONS SHOULD BE ON THE OUTSIDE

U

A\

WASTE

TOOL | CONCLUSION & RECOMMENDATI

ON

WASTE

30



| WASTE WOOD | RESEARCH FRAMEWORK

=SIGN PRINCIRPLL

AVOID SYMMETRY

E

DESIGN METHODOLOGY

A

N\

FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

1%
SN

31



EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Q?L

ONE DIMENSION REQUIRED MULTIPLE DIMENSIONS



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 33

IESIGN METHODOLOGY

[—> 1
TECHNICAL FINDINGS

—
BOUNDRY CONDITIONS —] Py Scripting
LITERATURE —
PROJECT GOALS —

nnnnnnnn

mmmmmmm
nnnnnnn " oo

mmmmmmm *um

""""""""" Second iteration t

A. Design problems B. Criteria C. Alternatives D. Concepts E. Concept analyses F. Prototyping G. Sub-solutions H. Final design



AN

=RIN]

WASTE WOOD |

AR

STRUCTURAL DESIGN

STRUCTURAL POSITIONING

CLADDING TYPE

CLADDING POSITIONING

ES

RESEARCH FRAMEWORK

DESIGN METHODOLOGY

FINAL DESIGN

EXTERIOR WALL ELEMENT TOOL

CONCLUSION & RECOMMENDATION

34



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 35

ALTERNATIVES

STRUCTURAL DESIGN
STRUCTURAL POSITIONING —

/
CLADDING TYPE %
/
CLADDING POSITIONING .




36

| CONCLUSION & RECOMMENDATION

EXTERIOR WALL ELEMENT TOOL

FINAL DESIGN

DESIGN METHODOLOGY

RESEARCH FRAMEWORK

WASTE WOOD

STRUGTURAL DESIGIN]




| WASTE WOOD | RESEARCH FRAMEWORK

STRUGTURAL DESIGIN]

+ EASY ASSEMBLY

+ SIMPLE CONNECTION
- HIGH MACHINE TIME
- HIGH ASSEMBLY TIME

DESIGN METHODOLOGY

FINAL DESIGN |

EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

% ﬁé‘ >

)

+ EFFICIENT TRANSPORTATION + LOW MATERIAL USE

- LOT OF INDIVIDUAL PIECES
- DIFFICULT TO INTEGRATE INSULATION

+ DERIVED FROM EXISTING TFC

37

+ BROAD RANGE OF DIMENSIONS



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 38

STRUCTURAL DESIGIN]

STRUCTURAL INFILL =
ABCDTETFGH %
Expected materialloss | 3| 4|3 33|43 1] 3
Total materialuse | 1 |3 |4 | 1| 4| 4 4| 4] 3«
Assembly complexity | 4 | 4 | 3| 2| 3 4 2x
Assemblytime | 1 | 1|3 | 2 3 3 Tx
Machinetime | 1 | 1 4| 3| 4| 3| 4 Tx
Flexibility of pieces | 4 | 4 | 4| 4| 4| 4] 4 3x
Loading efficiency | 4 | 4| 1| 1|1 13| 1| 1
Complexity of connection | 4 | 4 | 3| 1| 2| 1] 4| 1 2
Fulllengthusage | 114 4|4 4 4|4 1 3

49 | 67 | 65 48|63 57| 68| 19




WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION | 39

STRUCTURAL DESIGIN]

STRUCTURAL INFILL =
ABCDTETFGH %
Expected materialloss | 3| 4|3 33|43 1] 3
Total materialuse | 1 |3 |4 | 1| 4| 4 4| 4] 3«
Assembly complexity | 4 | 4 | 3| 2| 3 4 2x
Assemblytime | 1 | 1|3 | 2 3 3 Tx
Machinetime | 1 | 1 4| 3| 4| 3| 4 Tx
Flexibility of pieces | 4 | 4 | 4| 4| 4| 4] 4 3x
Loading efficiency | 4 | 4| 1| 1|1 13| 1| 1
Complexity of connection | 4 | 4 | 3| 1| 2| 1] 4| 1 2
Fulllengthusage | 114 4|4 4 4|4 1 3

49 | 67 | 65 48|63 57| 68| 19




WASTE WOOD RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION |

TOTAL MZ&WEI&M&& USIE

Structural design

HIGH AMOUNT OF LOW AMOUNT OF

MATERIAL USE U JECTIVE SCALE MATERIAL USE




WASTE WOOD RESEARCH FRAMEWORK

TOTAL MZ&WEI&M&& US

E

DESIGN METHODOLOGY

FINAL DESIGN

EXTERIOR WALL ELEMENT TOOL

LOW AMOUNT OF
MATERIAL USE

HIGH AMOUNT OF
MATERIAL USE
o SUBJECTIVE SCALE ®
® OBJECTIVE SCALE ®
MogeTHaN som 80 70m 60m  Less TwaN 6om_

CONCLUSION & RECOMMENDATION

Structural design

41



WASTE WOOD | RESEARCH FRAMEWORK DESIGN METHODOLOGY FINAL DESIGN | EXTERIOR WALL ELEMENT TOOL | CONCLUSION & RECOMMENDATION

SCRIPTING

i b—
| 7S
—
V /]
ANER v,
WA [\
| 2N Y
|l >
( /|
ANER Y,
A [\
s Y
( /|
\( /
AN N/
A [\
a N
\{ /]
Y /]
[\ >,
[ [\
A Y
A /|
(| | [£ X
~
L~
] N L~ N
N Y ] g
~N N

NUMBER OF STUDS WEBS PER STUD DISTANCE BETWEEN STUDS DISTANCE BETWEEN COLUMNS

def truss(height wall, width_wall, web_connection_per_meter, distance_between_trusses,
studs_per_truss, distance_between_studs):

number_trusses = width _wall / distance_between_trusses + 1

vertical _length = number_trusses * studs_per_truss * height _wall
height_single web = 1060 / web_connection_per_meter

length_single web = (height_single _web**2 + distance_between_studs**2)**8.5

total_length_webs

height_wall / height_single _web * length_single_web * studs_per_truss * number_trusses

total_length = total_length_webs + vertical_length
total_length = round(total_length / 10©0,2)
print(f'total length = {total_length} meter')

truss (3000, 4800, 3, 3000, 4, 200)

total length = 67.59 meter
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DISTANCE BETWEEN COLUMNS

def truss(height wall, width_wall, web_connection_per_meter, distance_between_trusses,

studs_per_truss, distance_between_studs):

number_trusses = width _wall / distance_between_trusses + 1
vertical _length = number_trusses * studs_per_truss * height_wall
height_single web = 1060 / web_connection_per_meter

length_single_web

total_length_webs

total_length = total_length_webs + vertical_lengtl

total_length = round(total_length / 10©0,2)
print(f'total length = {total_length} meter')

truss (3000, 4800, 3, 3000, 4, 200)

total length = 67.59 meter

(height_single _web**2 + distance_between_studs**2)**0.5

OBJECTIVE SCALE

height_wall / height_single _web * length_single_web * studs_per_truss * number_trusses
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DATABASIE

U0

DATABASE WITH WASTE WOOD PROPERTIES DOES NOT YET EXIST

ID NUMBER | § wastewood/posges@PostgresQLi2
LENGTH IN MM

DEPTH IN MM
W"]TH |N MM Data Output  Explain  Messages Notifications

Query Editor  Query History

1 SELECT * FROM waste_ wood

wnnqjd f wmd__length_mr}... wand_!depth_mg,... wmd_jﬂid*th_mr}... s‘lrength_cla? wmd_fﬂeight_k%.. wood_type | ,—f structuraLintegrig‘.. painted .. densnngm%‘... volumg_de f a_r{:hived_nrlg fsustainability_claig. gellerjd?
STRENGTH CLASS 4 [PKlintege numeric numeric numeric character vafyir numeric character varyiig  boolean boolean numeric (10, numeric (10,2 timestamp with integer integer
45 45 2627 117 70 C22 16.459 Cedar false false 765.00 21.52 2021-0212 ... 5 2
WEIGHT IN KG 46 46 1496 146 74 C20 8.178 Douglas Fir false true 505.98 16.16 2021-02-12 .. 2 2
47 47 763 176 29 C18 2.302 Qak false true 591.11 3.89 2021-0212 .. 2 1
TYPE OF WOOD 48 48 1081 111 72 D30 4976 Oak true false 575.97 8.64 2021-02-12. 5 2
49 49 2260 109 44 D18 5.875 Douglas Fir true false 542.03 10.84 2021-0212 .. 5 5
STRUCTURAI_ INTEGRITY 50 50 3137 171 53 C18 14.471 Douglas Fir true false 508.99 28.43 2021-0212 ... 3 2
51 51 273 198 73 D18 2.77 Cedar true false 701.99 3.95 2021-02-12 .. 4 5
PAINTED 52 52 1831 193 62 C22 15.446 Douglas Fir false false 704.98 21.91 2021-0212 ... 1 2
53 53 3493 61 84 D30 10.13 Poplar true true 565.98 17.90 2021-02-12 .. 1 4
DENSITY 54 54 2008 126 27 C20 5.199 Pine true true 761.07 6.83 2021-02-12 ... 2 4
VULUME 55 55 514 134 79 C22 3.912 Douglas Fir false false 718.96 544 2021-0212 ... 3 4
56 56 2290 108 53 D24 8.612 Cedar true false 657.01 13.11 2021-02-12 .. 2 4
ARCHIVED UN 57 57 2999 97 57 C20 9.667 Poplar true false 583.00 16.58 2021-02-12 .. 2 2
58 58 2004 168 27 C20 5.936 Poplar false false 653.01 9.09 2021-02-12 ... 3 2
SUSTAINABILITY CLASS 59 59 1671 174 21 D18 3.657 Pine false false 598.94 6.11 20210212 . 1 6
60 60 1365 199 44 C18 7.207 Spruce false true 603.00 11.95 2021-0212 .. 1 2
SELLER "] 61 61 1773 75 50 C18 4288 Douglas Fir false true 644.93 6.65 2021-02-12 .. 5 6
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moveLs
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8.826 HOUSES CAN BE CONSTRUCTED EVERY YEAR.
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