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Wood in Relation to Environment

research - GIGAmap

Forests of
Central Bohemia

Other Broadieaves 0,4%, 340 563 m* J— vt bkt bk biskynd)

Wilow 0,4%, 387 859 m®
Poplar 0,6%, 542 315 m’

Aspen 0,4%, 331 618 m®

Lime 1,0%, 959 284 m*
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Alder 1,6%, 1521 987 m® e

Spruce 43,2%, 40 119 836 m*
Birch 2,0%, 1 869 535 m*

The main problem is generaly seen
that the area s suffering with spruce
monocultures that are not natural in
low lands. Spruce wood is mainly
preferred by the market for its fast
rowth thus fast income. No matter
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monocultures for the reason that they
are subject to natural succession and
they will disappear while they are not
artficially grown.

Ill. semihard

<<< shrinks

False Acacia 0,8%, 747 916 m®

The urgent problem are the monocul-
tures of false acacia. The false acacia
is coming from Asia and even though
its taking only 0,8% of existing forests
and it spreads fast by producing
chemicals that are kiling the existing
ecosystems.

Siver Fir 0,8%, 40 758 847 m"

s natural in highlands.
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Maple 0,9%, 871 975 m® N - < o,

Hombeam 1,5%, 1 418 096 m*
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Pine 21,8%, 20 243 162 m®

Red Osk 0,6%, 574 585 m*

Petr Pokomy in his  pollen analysis
proves high occurrence of pine forests
all over the history. (Pokomy, 2011)
Pine forests naturally grow in the lo-
cations with low level of nutrients
(Némec & Hib, 200

Oak 11,0%, 10 170 053 m* 1. very soft

Wood Shrinkage

Douglas Fir 0,4%, 347 847 m*

Larch 6,7%, 6 173 639 m* .

11 R Pl At et :
Wood —_— RH Design Process
= . Reston wood i argntl scion v
H in unexpected directions within the same
—_— . k ] humidity conditions. More than half of the
rol ; Sanoiy o . opasi et The
= i me occurance has been opserved in
i et s weod o o 1
- o H sompies. This behaviour lter disoppearcd. Sysem Rayz
S e i — o s |
Weathedng s the geri e dasrbing cuoce dogeadaton ' for the protecton from rain. It is
e - g s on et et e s
e et = - o e o f s . e
ot i R Four ypes of samples were abserved on more than the oiers. The sysiem
e . . et e sy v el gt
chasge.  beasion by 1 shape, parallelogram, thombus and rect- cm? area of the paneling.
: e Y L i re. pos oo
‘o er e e o oo wood s ) . H angle with natches.
Py H e wht o o i dlrence beben
i g
- ; o honiu. shpe was barn
; St hr o, T hamous bt
- o 2om atarene, e focangl 'om on
T T L - Soum e e Foling of the e Is oranged 5,
- ey crons e e
e ot sow o e
. - Pl Tho oo it note vt o
= - o] —y Soonng e g ot o e on
e . s w3 ok
Gopndanc on e ey
T ey :
ittty
| A o courd by e was cen, Enonmena Paslon Concet Bl n e
I e toad i 2o nas epprorimatly The paviion reacs to relative hu- developed 5o, taht s
! e 0 ot vt e : gyl
i moisure content than the wood wihout i midty by weing IS wigs in the o
L hory H This fosture can bo umed in relaton to appose drodton, Tharks o .|
i ] v v B o e
[ - . Fence wit algoe | - o o
. — v o g e proag i aghiioghl
S e drapped i o
omatve sy oo
P r— Pty modol
™ 1 were grown on ash, fake acacia and pine
! oot i, Wi A
1 i rowing qte well, Kiebsormidium died after
! o olwed by e s i o
— 1 1 S
. i gy e ermtve sde con-
niziny | copt 15 generating 1 cm? hoh
Apatococcus H per 7.2 om? area of 1
—— P i i
B e vt T wrkng
leden cervenec o pootpe




Wood in Relation to Environment

forests in Central Bohemia

Spruce 43,2%, 40 119 836 m®

The main problem is generally seen
that the area is suffering with spruce
monocultures that are not natural in
low lands. Spruce wood is mainly
preferred by the market for its fast
growth thus fast income. No matter
that conifers’ wood from low lands
have low quality in strength (Coulson,
2012). | don't see the biggest prob-
lem of Central Bohemia in spruce
monocultures for the reason that they
are subject to natural succession and
they will disappear while they are not
artificially grown.

Silver Fir 0,8%, 40 758 847 m?®

Is natural in highlands.

Pine 21,8%, 20 243 162 m®

Petr Pokorny in his pollen analysis
proves high occurrence of pine forests
all over the history. (Pokorny, 2011)
Pine forests naturally grow in the lo-
cations with low level of nutrients.
(Némec & Hrib, 2009).

Other Broadleaves 0,4%, 340 563 m?

Willow 0,4%, 387 859 m®

Poplar 0,6%, 542 315 m®

Aspen 0,4%, 331 618 m?®

Lime 1,0%, 959 284 m?

Alder 1,6%, 1 521 987 m?®

Birch 2,0%, 1 869 535 m®
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False Acacia 0,8%, 747 916 m?

The urgent problem are the monocul-
tures of false acacia. The false acacia
is coming from Asia and even though
it's taking only 0,8% of existing forests
and it spreads fast by producing
chemicals that are kiling the existing
ecosystems.

Elm 0,1%, 83 242 m®

Ash 1,3%, 1 207 699 m®

Maple 0,9%, 871 975 m?

Hormbeam 1,5%, 1 418 096 m?®

Beech 4,5%, 4 131 535 m®

Red Oak 0,6%, 574 585 m*®

Oak 11,0%, 10 170 053 m?

Douglas Fir 0,4%, 347 847 m®

Larch 6,7%, 6 173 639 m?




—
Sy

&

£

rori

a1

nvi




Wood in Relation to Environment

annual variation of relative humidity
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Wood in Relation to Environment

variation of relative humidity

Graf 4.4 Dennl chod relativni vihkosti vzduchu na stanici Lysa hora, leden
(1995 -2000)

Graph 44 Daily vanation of relative air humidity at Lysa hora station, January
Ili‘ﬂ’:i 2000)
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Gral 4.5 Denni chod relativni vinkosti vzduchu na stanici Lysa hora, cervenec
(1995 2000)

Graph 4.5 Daily variation of relative air humidity at Lysa hora staton, July
[1995-2000)
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Graf 4.2 Denni chod relativni vihkosti vzduchu na stanici Doksany, leden
(1996~ 2000}
Graph 4.2 Daily variation of relative air humidity at Doksany station, January
[1996-2000)
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Graf 4.3 Dennl chod relativni vihkosti vzduchu na stanici Doksany, cervenec
(1996 - 2000)
Graph 4.3 Dailly variation of relative air humidity at Doksany station, July
(1996 2000]
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Wood in Relation to Environment

wood shrinkage
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Wood in Relation to Environment

research map
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False acacia
reaction wood

Reaction wood in tangential section warps
in unexpected directions within the same
humidity conditions. More than half of the
samples bends the opposite direction. The
same occurance has been opserved in
regullar pine wood in one from ten
samples. This behaviour latter disappeared.

- adeys o1 uoperes uy Buidiem poom

2.1z Wy %ol

Pine
regullar wood

Four types of samples were observed on
regullar green and dry wood: rectangular
shape, parallelogram, rhombus and rect-
angle with notches.

There was not so much difference between
green and dry wood.

The rhombus shape was bending the
most, continued with parallelogram and
after that rectangle. The rhombus bends
into 2cm difference, the rectangle 1cm on
30cm wide plate.

The rectangle with notches was at the
begining not warping at all and latter on
bended into a state where it stays not in
dependancy on relative humidity.

ox

Fence with algae
Nové Mésto nad Metuiji

oueasadde seBie o1 oEIR) ) a0 amSIOW

A fence covered by algae was observed.
The wood with algae has approximately
from two to four lower percentage of
moisture content than the wood without it.
This feature can be used in relation to
wood warping.

poom Jo sapads sy o Uoneial Ui GEBiE Jo LMD

Apatococcus
Klebsormidium

Samples of Apatococcus and Klebsormidium
were grown on ash, false acacia and pine
wood samples. While Apatococcus is
growing gite well, Klebsormidium died after
certain time. The best succes was on ash
wood followed by false acacia and than
pine wood.

Environmental Pavilion Concept

The pavilion reacts to relative hu-
midity by warping it's wings in the
opposite direction. Thanks to that,
the pavilion closes when it’s humid
and opens when dry weather. The
concept of the opposite fibre ori-
entation it tangential section was
further developped into different
performative systems proposals.

00_Movable Wall Concept

01_Movable Wall Concept

[

02_Performative Sunshading Concept

03_Performative Facade Concept

-

04_Performative Facade Concept

[

05_Performative Facade Concept

06_Performative Facade Concept

07_Performative Facade Concept

08_Concept Sponge

09_Concept Ray

Concept Sponge

The performative fasade con-
cept is generating 1 cm? holl
per 10 cm? area of the pan-
elling.

The panells are interdepen-
dent

Concept Ray

The performative fasade con-
cept is generating 1 cm? holl
per 7,2 cm? area of the
panelling.

The panells are not interde—
pendent.

System Ray2

Concept Ray was developed further
for the protection from rain. It is
based on the fact that the plates
from the center of tree trunk warp
more than the others. The system
is generating 1 cm? holl per 7,8
cm? area of the panelling.

Folding of the plates is arranged so,
that they create three layers which
lead the rain water down from the
system.

Based on the discussion with the
producer a supportive system was
developed so, taht its parts are dif-
ficult to produce and nor easy to

The working prototype
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wood warping - pine
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wood warping - pine
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wood warping - pine




Wood in Relation to Environment

warping of shapes

rhombus 2 cm

/ trapezoid 1,5 cm
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Wood in Relation to Environment

system ray 2 - prototype
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Wood in Relation to Environment

environmental pavilion




: "!H.'_'J ‘,{_‘*;#w. r.ﬂ"@t‘. - ..
> 7. e T ey m"‘,,.ﬁr.'-g -
'ﬂjﬂr it PRE £ AR ‘Hé'!"

e

o == .y



Wood in Relation to Environment

copy file sharing

B Inbox (34...

‘3| Kalendar ...

f Facebook

- Environme...

03 GIGA_. X

in Inbox | Lin...

K Prekd

=]

dac ...

FA CYUT: Dokt... Vzkazy uFi...

[ vws -Hia...

Vakazy Udi..

(- B https:/jwww copy.com/browsea: 3ce5df4;z:copy;bimyfiles Environmental Pavilion 2/09_loop/03_GIGA_mapa c | |' Google I | ff E 4+ # | —
= ' MEMU [ = i
4 Environmental Pav.. ".° [ 09_loop =« W 03_GIGA_mapa [~ ¥ m 2 TS e
Sorted by Name ~ Sorted by Name -~ MNEME -~ Shered Size Modified
- 00_harmonogram 5 - 071_WS_prezentace 5 M 0limg e TR
2014-02-25 2014-03-22
- I:r]_l|t:ratura S - Uli_GH_model 5 B 02FY GIGA-map —~  ApC12th 2014 D
2014-02-14 2014-03-22
B 2 ety > k= b CHOA Tncpia b Im 03_DIGI_GIGA-map ~  Aprizth2014 >
2014-02-19 2014-03-22
- 03_foto 5 - 04_konstrukce_detaily 5 B 04_reference S e
20714-02-24 2014-03-22
Em Eld_sc;fm:re b E= Uli_panelllng b Im support file for final GIGAmap it AprGth,2014 B
20714-02-26 2014-03-22
05_skicyPavilonu 06_blo
W > m - >
201 4-03-04 T Public A% — 2014-03-22
06_workshop_grasshopper 07_design
W o TEnn > M L >
201 4-03-10 201 4-0i3-23
07_GIGA-ma 03_Mrsta
= = > iz = s >
201 4-03-07 T Public 2% — 2014-03-27
08_sponzoriLoga ’ 09_Vizosky
= % Public 2% — 20714-03-18 & = % Public 2% — 2074-03-30 £
09_loop 10_Kfivky
b
& 2014-03-22 ' = 2014-04-05 8
10_EnviroCity .
= 2014-05-08 &
e S [ O ST -] |2 P @ O
g b 3.10.2014




Wood in

first meeting




WB6d in

’ Ewircmoe...

03_GIG# Map...

in Inbox ILin...

Hla...

FA CVUT: Dokt...

Vzkazy ud...

facebook group.:

Gy | |'r Google

Naver

-1‘5 Sk T
B g
U] e S e e e e 22T

L T e e | W S PN S @ s e
B R e

B i e Wi L L i e s P Y e i e
£

E LR

! i! [ RNt ]

Lem mww e wn e w S o r——"
. e e, Ve e e S e am ne s s
=

L= e

- i o e

e
E  FPLE

T e Tl ] T T
———

e e e e ] o D ——" —
e,

R R

m Ca—

Ly e

E!. s W vy i,

| X lpdm S0 e a2

H'lu..-...-u.:qr
—FF=I"EIE TS

-

E T

R e e L e R T
e e
- =

Al ———s e ——
M, s =

=

B Vi o e e = i B P

O e L ]

ﬁ L T
e R il R i R
Tim m

Lim
i s i O il
et

I:! T T

—
1 ¥ g

Tl s =
o e wn fuidima

racian s W o b b S

Wi b B g aapiaadl
T g

S i e
s | e
=

R ]

:

_ W Y s, Monaa i
i o ks gt
[T e

Mo i v
T
“alarws lewlataew
1.
&
Sl MR PR
AT o i i
it ) W

y b
-
P

3

i i

Zaid

TEETT

i
il Calfin Chgy Frmgan
TR 3 by Raminin
-

TETT



73_A17A 7. . b1 Inbox |lin.. Ky Prekadas .. | [CJ vws-Hia.. | FA CVUT: Dokt.. Vzkazy Ui... Vkazy usi..

|
|m£'|t%ﬂavilic-n.mmblr.mm;abnut [ 7= | | * Google

Environmental Summer Pavilion 2 Q

ABOUT PARTICIPANTS DESIGNS GIGA MAPS GRASSHOPPER REFERENCES SPONSORS

VWood as a primary medium to architectural performance is the topic for new Environmental Summer Pavilion. i will be a platform serving as a stage for cultural
events led by Marek Prokupek at the Institute of Planning and Development of Prague (IPR). The project is held in cooperation of Faculty of Art and Architecture of
Technical University of Liberec (FUA TUL) and Faculty of Forestry and Wood Sciences of University of Life Sciences Prague (FLD CZU} under leadership of
Marie Davidova, Martin Kloda and Simon Prokop.

ABOUT

ABSTRACT

The project iz led in cooperation of the Faculty of Art and Architecture of Technical University of Liberec (FUA TUL) and the University of Life Sciences Prague,
Faculty of Forestry and Wood Sciences (FLD CZU). = aim is to broaden the discussion on the wood's material properties in relation to environment and to gain the
student's experience in production of their own design proposals. Pivilion will be used as a platform for cultural events led by Institute of Planning and Development of
Prague , which doesnt communicate with public very well these days. Events are also connected with opening of the new information centre of IPR. It's actually
zome kind of unusual form of city furniture, which in =ignificant way changes the public space by being space for meeting of neighbours, performers and as space
for cultural living. it Ives up the neighbourly integrity of Prague 2.

Tento projekt je veden ve spolupréci Fakulty uméni a architektury Technické univerzity v Liberci (FUA TUL) 8 Lesnické a dievarské fekulty Ceské zemedélskeé
univerzity (FLD CZU). Jeho cilem je prohloubit diskuzi o materidglovych viastnostech dreva v zavislosti na prostredi 8 seznamit studenty s procesy zhotovovani
viastnich navrhd. Pavilon bude slouZit jako zédzemi pro kulturni akce vedené Institutem planovani & rozvoje hl. m. Prahy (IPR), které v soucasné dobé k verfejnosti
prilig nepromiouva. Akce jsou také spojeny = planovanym otevrenim noveho centra (PR, Je to v podstaté urcity nezvykly typ méstskeho mobiliare, ktery ale
zazadnim zpisobem méni vereiny prostor tim, Ze poskytuje sousedim a performerim moZnost k potkavani & slouZi také jako prostor ke kulturnimu vwZiti. Tim
ofivije sousedskou integrity Prahy 2.

GOALS OF THE PROJECT

* research of wood's material properties

= participationg of students in production and cooperation with the industry
* living up of the public space

= inzpiration for cities, new forms of city furniture

» yyzkum matenialovych viastnosti dfeva

tirast studsntl ns wirnhes & cnnlinrars & nrdimesls
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MINI-map Anna Hrasova
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MINI-map Barbora Slvickova and Petr Tt

FINNISH
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MINI-map Antonin Hila
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Wood Iin Relation to Environment
Loop - Antonin Hula
POPIS SKLADANI PAPIROVEHO MODELU - ELIPSOVA VARIANTA
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IIIIIIIIIIIIIII

1. design

2. GH model

3. GIGA - map

4. structure and joinery
5. panelling

6. blog

7. locations
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Anna Hrasova - digital design draft

L1131
GEOMETRIC ANALYSS
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Anna HrisSova and Jifi Pokorny - physical design draft _
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Jifi Pokorny - physical GIGA - map WIP redone
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HrisSova WIP - digital GIGA - map WIP redone
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Jifi Pokorny - physical GIGA - map - Final
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Hrisova - digital GIGA - Final
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Hula - MicroScribe _ ——
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oppening of EnviroCity - Lunchmeat
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oppening of EnviroCity - Lunchmeat
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Wc|>od in Relation to Environment
The GIGA-map is ricing new questions in the design
process and therefore generating it.
It’s time basis creates an overview and control about
the design stage and deadlines.
It is a great tool for the other professions to get over-
view of the project and involve themselves more, than
to be just asked questions.
It is a good tool to draft the design concept of the paper
based GIGA-map in the PC first.
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conclusion

Creating a MINI-maps for each individual student/group
was a good starting point that lead the students into
the study.

The use of my own research GIGA-map gave a good
study material for the students, who, thanks to the time
schedule, couldn’t go so deep into the wood research
themselves.

The time-line GIGA-map is a good tool for the process
but might not be working for the final representation.
The sticker method might work, but only in the very
first stage of the GIGA-mapping.
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conclusion

The coplex overview helped us to develop the concept
of performative wood!





