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CLIMATE ANALYSIS ANALYSIS ARCHITECTURAL ASPECTS

Costa Rica: Tropical Marine Climate Thermo insulated sandwich roof panels with skylight perforations:

Skylight for daylight in the bathroom, a good solution because otherwise you will not have daylight due to the
central location of the bathroom. In the Netherlands we have to insulate the roof, so we probably won't need the
cavity in the roof.
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T b vty bl Pl ool B sl eirarts "
w1 ikl e ey Wl iefs | Sols Tubs) e

— Air cushion:
This was chosen because this ensures that the building does not heat up immediately when sunlight comes up.

Very sunny
A lot of rain during the year

‘O @(b

S L pp— Gypsum paneled ceiling with integrated lightning and ceiling:
i — _ - The gypsum paneled ceiling serves as a finish for the interior. This could also be done in the Netherlands.
- Mosquito netting:
Qrypausm-pansisd Cailing wath - Not urgently needed in the Netherlands because there is much less burden experienced by musquitos in the
] atad lphteg med ceding 4 -
9 oo A e et - 2 Netherlands.
Average temperature: Average rainfall: - & Motorized folding door (external facade):
Between 23 and 27°C Rainy season: 240 mm Niosuite netting b, Since it is necessary to insulate in the Netherlands due to the different climate and requirements, it is difficult to
High temperature during the whole year Dry season: 17 mm —~ e realize a folding door. 2
Motarined faldeng Gaor (suternad facnde) e r Glass sliding door (internal facade): / F
- h "'.-'J, Used to organize separation between indoor and outdoor. This is not a hard separation because the walls are = ;
ey Qhbad sidieng it (Ibradl vt | 4 - made of glass. For example, in the Netherlands it is possible to realize glass sliding doors. - E
Average humidity of 77% e £ Lo
'EEREERER R, Curtain (privacy and glare control):
Quriin ipetvecy and ghars Sonirel) In the Netherlands we will have to insulate the facades. That is why we will only place curtains in the places
" where there are window frames N F H _8 1
.F'-'- _-_ﬁ
x i Counterweight folding door:
L s L R The chance that we can realize a folding facade in the Netherlands is small. [2 BEDROOMS / 1 BATHROOMS / 1 KITCHEN DINING / 1 TERRACE]
- L ' Steel structure (main frame):
oy e . Stes! nbructurs (main lrams) | This was the most durable construction material in the designated area in Costa Rica. This is because wood was
The Netherlands: Temperate Maritime Climate more difficult to import than steel in the project. For our design we have to look at what is the most sustainable ANALYSIS LAYDUT-
solution in the Netherlands. For our proposal, we want to transform variant NFH-81 so that it can be built in a Dutch climate. The

bathroom is centrally located, which is convenient because it makes organizing privacy easy. Around
this are the western and northern bedrooms. To the south is the kitchen / living area. It is now the
case that the washing facility is on the terrace. This can be disturbing. We therefore aim to combine
the washing facilities and the bathroom in terms of layout.

Variety of: Cloudy, windy and sunny Concrete foundations:

In order to build a foundation on footings in the Netherlands, we will have to find a place in the Netherlands
where it is possible to build foundations on steel, i.e. places with a sandy soil.
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\ / Rainy all year
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Average temperature:

DUTCH NATIONAL BUILDING DECREE « MEASUREMENTS EXISTING BUILDING

made by: Alex & Kiren made by: Alex

Room areas
(based on minimal requirements Dutch national building
decree)

Sou..m.dproofing.; . o Thermal insulation
(minimal requirement national building decree = 20 dB minimal requirements national building decree:
soundproofing in a living space)

Between 6,5 and 12°C

Average rainfall:
It's never cold, but never warm

The build cycle of the no footprint house

all the services, like machinery,
bathrooms, kitchen and laundry area, in
a volume in the center of the floor plan
to create a single link point.

—

The slanted skin dereases the

o
o
Spring: 170 mm Rc Roof = 6,3 ®
Summer: 230 mm ‘ Livingroom/kitchen 28,95 m2 Complies least soundproof material in facade: ¢
. : Rc Facade = 4,7
Eall: 240 mm Bedroom (x2) 18,0 m2 Complies ¢ racade o ) 3.00m ) 3.00m ) 3.00m )
Winter: 215 mm Bathroom simz  Complies . Glass, thickness unknown 2 Foor = 27 ® 1 1 1 (
% Average humidity of 83% Patio 1095 m2 No avaliable requirement Soundproofing single layered glass: 29dB Complies erioer=s o
Sunfiaht Soundproofing double layered glas: 40 dB Complies Roof structure = ®
unlig . . =
(minimal requirement national building decree = 10% of  Fjreproofing steelconstruction Z?rermo—lnsulated sandwich pannel gggnr;nm [ ) | [ ‘
. . room area) Ty ; ; T - : o i
Partial Conclusion: (minimal requirement national building decree =30 min.) Wooden lowered ceiling 20mm Does not comply °
Both climates have a high average of humidity and a high average of sunlight area per room: = : FAcace Structurs=
. . ) , |n'lg P . Current fireproofing 0 min. Does not comply double layered glass / mosquito netting Does not comply ® |y 3 "'ﬂ" ‘ - F
rainfall. The big difference is the annual average temperature. It's on Livingroom/kitchen 33,0 m2 Complies i . A ° ' bedroom bedroom
. . . . oor strucutre = L itk = SN
average 18 degrees warmer in Costa Rica than in The Netherlands. The Bedroom (x2) 6,6 m2 Complies 18 m? 18 m?2
] ) . Bathroom ) No living space wood 50mm Does not comply () I
current design of the No Footprint House is very open, but to ensure 9gsp £ £
that it's comfortable inside the building if it's placed in The Netherlands, g 8 8
. — (o] ™
the design should be more enclosed. ® D I:
QQQQQQQQQQQQQQQQ...........................OOO...........................OQQQQQQQQQQQQOOQQQQQQ. H A “
. ) faa al N N
. i = &5 == X &%
made by:Stef MATERIAL ANALYSYS BUILD CYCLE OF THE EXISTING BUILDING | madebyTom o = 0 . . &= = o
The foundation consists of twenty cilinder The slats are fitted induding the mechansm it fl = -
shaped pole structures made outof concrete hatmakes them open automatically - — o
5 ad pole structures de outof conorete. that es them ope o I . Ibathrocm{:‘ I E E
Mote: Fixed points for the steslconstruction — =
ﬁ | are induded on top of each pole. . .:.—..-—'I5’1 m2 T S, 8 I"D-
Vol A— . I ‘ o) —
® j S E%
[ ) ol EE‘ L Q P %
‘ ° = tchen U} V i F°T
Facade panels can be opened or = > 4 - Imngroo?ﬂk'mhen
closed individually to control solar pan-els.are used to heat the water : L 28,95 m — <7 <
Views and exposure, increase or on_SIte N order to Save energy ::.itE=E"f;3":tE=:'-'E'tf';E-:F:":Er"E GiNs Finalky the last stepis add ",gt"E roof . ” b i g g
decrease airflows, create privacy thermally insulated sandwich roof ® i = =
and security panels with skylight perforations FrOvEIGnS Ter TAnge e Sa A T o ———
o = D
o,‘.._ ,L Th ‘am AN N e
. ® =1}
o
l °
Mext the center rocfframe
out of steel is mounted next .
o
o
[
o
o
o

direct impact of sunlight and
precipitation, which protects
the elevated floorplan from
overheating and splashing
water.

The roof beams together with a frame for

l stifiness are secured to the construction The fleoris pushed in it*s place from the (| B BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN AN BN )

Wooden floor panneks are Triangle shaped wooden oo nst rc tions
added are placed the 14 remaining cilinders Conclusion: It is clear from the sequence and the construction method that prefab
elements were used and assembled on site. The advantage of this is that all parts could

be delivered with just one truck.

In the Netherlands the elements can also be assembled on site, but partly due to the
different climate, the dimensions of the kit become larger this in turn adds more
S— — weight. This makes it almost impossible to deliver the package in one go.

The selection of all elements and materials is
based on a thorough investigation regarding the
origin, processing, and environmental footprint. In addition, the soil composition in the Netherlands does not allow for the foundation

to be constructed in this way.

e = r=" ik

Steel construction PFC & RHS profiles Concrete fond_étions
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CONSTRUCTION STEEL / W0OD T o FIRST ALTERNATIVE SECOND ALTERNATIVE

@ VACATION HOME ROW HOUSE

made by: Alex

Option 1:  Wood Construction Option 2:  Steel Construction

® | i ® 5' : ® f
3 woonkamer/kedken | { ' 1= slaapkamer 2 : badkamer 2
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weight green roof; | ; |
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weight green roof: q = 3,65 kN/m (total weight) & a=>s @ @ @ @ |
q=36 kN/m l l v l l | @ @ @ @ @
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_ l l l own weight: 3 l own weight: :
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trucks and limiting the amount of freight and divide them
efficiently.

- laundry and bathroom joined together
- insulated facade
- open look kept by sliding doors and open terrace
- many windows for sunlight

MATERIAL cUMPARISUN Conclusion: For the construction we Compared the made by: Tom & Stef : made by: Tom Insulation materials {150 mm) Lambda value
materials wood and steel. It turned out that not one | PIR or polyisocyanurate rigid foam | (0,021 - 0,026) Conclusion:
M . ' RC=(7.1-5.8 . . . . . .
Structural material: is clearly better than the other. That's why we chose | : ) We will continue this project with our design for the row house.
t lv th both int . teel for th Comparison Steel | Wood | | EPS or expanded polystyrene {0,031 - 0,045) - NN or s . .
B o apply them both into our scenarios. steel for the —= I RC = (4.8 —3.3) This design isn't as similar to the original as the vacation home, acts on the housing
| : . roperties il : . . . .
holiday home and a wooden construction for the = I Glass wool (0,031 - 0,044) problem in The Netherlands and is visually more interesting.
row home. e : RC = (3.9—3.6) O 0000000000000 0000000000000 00000000 00000000000 0°0°0°°°°0°°0°0°0°0°0°9°5°0°0°°° O QPO 9P 2
Origin & Route
Hem 0,038 -0,042 made by: Tom
Lfespan | RC- (3.9-3.6) | ’ RITERIAS AFTER ANLAYSIS / RESEARCH maetvien @ WENTILLATION SYSTEM
_ =(3.9-3. o
Properties Strang, light, easy and versatile to Because it is a natural Energy requirement l Cotton (0,038 - 0,042) . ; " .
(Pros & Cons) work with and natural/ timeless product, there are always R labl l RC=(3.9-36 Construct|on . . Ventl |at|0n System54
character. imperfections such as knots/ ecyclable | =(3.9-3.6) Conclusion:
brushes, pith, resin, fungus, | | sheep wool (0,038 - 0,042) The building must be designed in such a way that it does not collapse and meet the European standards. @ In the Netherlands there are 4 . — . ' ,
rough spots and wood is prgartios = Cant | RC =(3.9=13.6) K L. id of 3 x3 bl tilati ¢ ¢ Natural air Mechanical air Natural air Mechanical
ly di ionall ble. = =
rarely dimensionally stable N » : eep existing grid of 3 x @ pPossible ventilation systems to supply and supply and supply and supply and
igh residual value, low igher costs i i . i ; :
Types Dak, mahogany, walnut, birch, Larch, spruce and pine environmental impact poor sound and heat l . use in a home. For our prOJeCt exhaust natural air mechanical air dISChEIFgE
[DeskNInE & beech; chenry, tesk ot Dismountable with bolt connection. insulation we briefly looked at all the T - .
Eoufurous free} 100% recyclable | Construction execution Materials: L e
Long lifespan | B The buildi t be di tled U f technological | possibilities and concluded
Good strength and stiff ' € pullding must pbe dismantied. se o1 techhnological cycle .
Origin & Route Most wood comes from carefully Other types of wood are Ng‘it;d{f:ﬁa:; e : % o . 9 . . . 9 y . - ® that we are going to look at the E
(Europe & beyond) | managed forests in Europe, also possible, but must then - S Prefabricated parts on the construction site. Materials must comply with the building code PY ibilities of D with
resulting in a shorter supply line. In | bear an FSC quality mark. l Gl | EI t . th d f t tt k . pOSSI ilities o Sy5tem wit
addition, these trees are specially Types of steel IPEL00 Profiles The cests of a IPE100 profile is l nss Woo eéctric method o ranspor » LFUCKS. Deslgn . the prOViSionaI Choice for
planted to be cut down later. i:);::; 1:: s::s:LEP:It;an be used for the around 24 euro’s per meter : Non-flammable Flammable Use of local prOdUCtS. Translate deSign into the dutch context ® system C
Lifaspan " The Hfespan of wood s determined | Very dursble (25+) Origin It depends, a large guantity of our steel is The ather part of the steel, that is | W m r d Aooustics ACOUETI?SL Dry building method Ensure th? prlvacy .Of the .bu | Idlng Lo
(Class 1 to 5 (in years) cmth: iia:‘lssofwadura!:iliiyc!as; th:t I\Dﬂur:blettilszo ZShJI ot srigineling feomrecycledsteal So kot | notrecydad, canbe obtalned inthe | Wecompare Glass & sand melted No pesticides needed Construction not hidden in the building ()
counts L ta 5. We are talking sbou oderately dursble |10 w0 possible for us to determine where this Netherlands. different insulation under high 100% natural
wood without preservatives here. | 15) _ recycled steel comes from. : ] tmrf’r od O 0000000000000 00000000000 0600000 000000 00000000900 0° °9°9° 9°90°90°90° 909905959 °0°0°° OO QPO QP 0
Mot very durable (5 to 10) Lifecycle The lifespan of steel is relatively long, at least I materials and made 2 p'.E‘ atures:a ) .
Not durable {5) 40 years, After this, it can still be recycled. | a selection by spun into threads S U B s T U D I E s D E s I G N made by: Rafaél made by: Alex made by: Kiren
Anti-fungal and Anti-fungal and
Energy requirement | When building with wood, the easy Energy needs The energy reguired for steel production I |00king at the Rc i & ; i & ;
(processing) machinability and the high degree depends on the amount of recycled steel, | ant!ba cterial i aﬂtlleCtEfIEH i
of prefabrication save a lot on cu;renle”erg'l'kclo"summi:n is be“‘"‘:en 7 l Values. Moisture regulatlng Moisture regulatlng
transport movements, which leads and 21 M) per kilogram. The require . .
to less fuel consumption and embc;.di:d energ:; dec:fz‘ase: as thelsteel is : We then fu I’ther ngf'i heat storage ngh heat storage T : ‘ | i | -
emissions. ot il | investigated the Flexible, Flexible, S EEENL s En e r I I
[ ] | dimensionally stable dimensionally stable b=t Cerfas— =1 L L L =
Recyclable A-wood: Is unpracessed, untreated, | B-wood: This includes Recycling Steel is the most recycled material in the a steel bullding lasts a long time. But | glass wool and and robust and robust F e '__J: | 2 i - _"_\_I -+ I ///— I
(3 levels) unvarnished and unimpregnated hardboard, chipboard, warld. It is 100% recyclable. It can be easily when the periad of use is over, the l hemp insulation to - AN Q__ ' 1 | |
waste wood. Often the wood can be | fibreboard, compressed recovered and reused without loss of quality. | construction goes out just as easily | Cannot be processed Processable without > gl 1 T3 | [ HE I | |
reused immediately. wood, furniture, painted, T:E Dfﬂpzﬂiﬂbllﬂf ;hl‘-‘l:;nl‘-‘tﬂ' make lsteel Gﬂﬁhﬂf 35 ildnesbput T;EEKHE"-”TE" | eventua”y come to without irritations irritations . o 1 g_‘ l T | | [ T3
varnished and glued wood, the most durable building materials ever. This isassembly, after some processing, . o F - . — ¥ I — =TT t | —
C-wood: Is impregnated wood that | doors, frames and non- is reflected in the robustness and stability of | the eriginal parts are again suitable : the conclusion that Long lifespan Limited Lifetime i . |13 = T : : |
haz b d with certai i tod d. existing stesl structures and in the reusability | for reuse as a compaonent in a new Weight Weight i E e 1 1% O 1
sj;stj:zezr::iiieenc:‘;hecueses:l.ilife PREREREeS of the raw material. Demolished structures construction project. | we want to use = - lf;r:\"j‘j:fllit"l = | | | |
of fences, for example. can be directl-p_ re_used if the shape is adapted l hemp based on the . 7 l‘ | I ——— lf‘— I I - e
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made by: Noa ) (optimal building made by: Alex
MATERIAL USAGE FINAL DESIGN orientation to north)
Wall Construction ‘ ‘ [>| A ‘ ‘ ‘ I>| A ‘ ‘
. | : ;
5 . I 2 0 W W [
I = —_— - B - . - - — - —_—
vertical wooden facade . et i . 1
20x150 mm | woonkamer/Keliken ¢ | El rapplkamer > ; dkamerzz
= =™ e .
NVO 39.4 m? : -WC e = ﬂo il : [\Tm S \ =
wooden framework : _ g [ = \ .' y | S
. o 1
28x71T mm y ' * oo L =N o :| | | [ ——— el 0
L] | 1
(] ) N 1 D
water-resistant foil [ :j . k _2_ : - | - ( :: N : [ ) _ ) -
L) ) | ] = b
wooden column 7 m Eﬁiﬂ%%rgerrn} P! fq%%pgzén; I \ . ;50?06
75x225 mm i ; : ) i 7= — - — - - - - - - - -
= ] . - o N 5 I o —
=2 : S : S -
—— hemp insulation 225 mm E T 5‘! - y A N ¢ @ —
Rc = 5,6 W/mzK N [ - \ \ g N:
\ J — i — ™ ) [ 5 °
Plasterboard ':,“1,"7 . — \ - —— . - —— e :::::
12,5 mm ﬁi_a A RES
. [oc \ ENNE 1 | [] ] I
| i | N - I I [ ]
: o S i S +2850
: — y on v m I . . o ] . . First floor
. § X [ ] : !
Floor Construction ( : ) i - ( : ) . : — 1
—— [] L} o
[] [] )
[ 1 - ﬁ
i i : i [ 1_ I : I K
L 3000 . 13000 ) 3000 . | : Peil=0
plywood : 3000 | + 3000 | 3000 / Ground floor
18 mm * i = S S i B T ] — = —— 50
i A ' A ) . o A\ ‘ ‘ | | E SN Ground level
vapor permeable foil @ @ AN NN NZNN _ _
wooden beam
75x150 mm . .
Ground floor First floor Section A-A

hemp insulation 150 mm
Rc = 3,75 W/m2K

plywood
18 mm

renders by: Alex & Kiren
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Exploded views

Roof Construction

Sedum Cassette

100 mm -‘ S

EPDM 0000000000000 0000000000000 0000000000 0009009009090 9009909001909 9 9902
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FINAL PROPOSAL & CASE SOLUTION s WEIGHT & TRANSPORT

[
We want to apply a terraced house in the Netherlands. Because its then possible to be produced in larger Elements Total Weight | Weight perunit | Total elements | Elements per unit

(kg (Kg)
quantities, a solution has been formed in the field of 'equity'. In our design, the construction will be realized
in wood. We have concluded that this is a more sustainable material in terms of origin & routing, energy ®
requirement and recycling than steel for use in the Netherlands. o
We've applied as much natural insulation as possible such as hemp insulation as well as many wooden o
parts such as the facade and floor finish. In this way, we kept a small footprint in terms of material use. P
We want to prefabricate the parts as much as possible, because it saves costs and time, which provides a ° 1ct flor J0ETS 11813 18 3
[
o
o

Plywood

Hemp Insulation 120 mm
18 mm

Rc =3,0 W/m2K

Wooden Beam
50x150 mm

Vapor Permeable Foil

Hemp Insulation 150 mm
Rc = 3,75 W/m2K

Foundation 2BB300 47716 152 32
Vapor Barrier

Water-resistant Foil

Ground floar 170100 28350 72 12

Gypsum board

12,5 mm
good solution on an economic level. By applying dry connections, our proposal can be realized

demountably. This makes it easier to reuse used materials. This is good for the environment in the long run. CLT ilosd-besring walls) 54370 3062 24 4

Structure Complete design

Facades (front & 67050 11175 42 7

CONSTRUCTION made by: Nos

rear)

[
o
o
o
o
[
o
o
o
o
o
o
o
o
. Roof 70580 11830 54 El
Roof plan First Floor Plan Intersection ° Caption pattem
i . H i ' : ; ; Wooden construction 165360 27560 378 63
; i ' : ' wooden beam i wooden beam wooden column o b e :
: i 5 dl d | ; ! - i : 75x150 mm  ; ;. 225x225 mm P }
i : i wagoden column § i i 75x150 mm | ! : : i compacting with sand 2 Total in (kg): BB5035 147506 780 130
E i i | 75x225 mm : i i i : i i : vorvo
:' : : ! g 1 v L | T - ; ' ' ' . Canstruction lighting 3
,- i ; ; i i i ; ; ! ! ° MODELPROGRAMMA
: i i i . : : i : . . FL 4x2V 18 ton Luchivering (D) FL 42 R 818A
@ : \ | ; ) 1 .' H @ £ | ! . Access to the construction site 4
------ ek 0 * jo=eaasis S (e | T g £ ! ; - . .
i | ¢ | = L
i : : /] : . E : . supely roubs g e Sem—
wl| | ; gl 5 load-bearing o i L-/J . ]
g : : g : : CLT wall g 1 . talescopic crane and reach [ ﬂ:' = “:_
! i 3| ! N N - Y "
5 ; ; : 200 mm g °® , N O
i | | 1 & cabin and teilet unit 7 L owm [ w 1w |
©‘ '''' 7‘;/ s !- S = e -'i - L ferofimsmsess © E E g . C:;:n::\::ﬂlwn[mm 1800 3800 4100 4400 4700 S000 SI00 $400 $900 6200 6500 680D
H 1 .
i .\ ! i f | a g m washe containers 8 a ﬁm&ﬂﬁmw ;:gé %% % % ;E; ;x z?;; |%; |$ |;£ |;$ ng}g
i \ E | : @ o ™ . N Addaaronctom (Mas) T D MiS DS TS S S99 3508 3613 3010 300 3016
wooden beart || | T woodencolumn  gg|| | . ° sones s somnis | (EEERS 0 SESEBESEREEE
75X150 mm \g g i - . i 225X225 mm g g l : :." Ommrwl - h:a:;ul 4167 4614 505G 5506 S50 G G842 7286 7736 BITE BG3Z D0B4
i 1 . - 255154 ichten
] ! i 1 - . I 1 ] = = Vioras BA50 MM MIS M0 3OS MO0 MO0 305 1305 3300 3600 3405
\\ ! i : ! i i i ¢ made by: Tom . e
...... J ! — U Y SN W— eeeai®) " mm sem i woosencoumn ® CONSTRUCTION SCHEDULE
i | i ’ . I T i v
i i i i - 9000 . .
| : | i i : : h m ! ! 75x225 mm . € serial homesto be build in the Metherlands
g ; i gl i i : wooden column ; i ! i °
| ! 3|1 ' ! ! 225x225 mm ; : : ' ,
3 ! 2 ; ; i P zug-il 022 For the transport of the materials we need 70 trucks spread
! ; ! . ' i Aule | description b L & v g §]2 23|28 28|28 29| 30| ¥ 2 L3 7 3 2 3|2 1S ] 5 02 22| 23 | &8 27| 28| 25| 2O . .
| i 5 : : i ° ¢ ki e o ¢| o [wel ool ve |nea] o [ wel | oo wr[nes] o |wol ool vr |ns] o |we] ool vr [ wes e |wsl o o over 7 weeks. Based on the planning, the materials are
@- i 2 -+ f=smsess - e I ot JCRCI T '@ = = = = - = = delivered from the hub to the construction site
s ! 1 ! '.Q : . . — *
gl < T womm . sotmm L\ 0mm | Partial Conclusion: o o] [pemes
. 214 i ! f L . . . R S——— P : :
load-bearing 3|1 gl i ; oomm ; We have chosen to apply a wooden construction. We used a combination of ® g This is all calculated by means of the table with the weights
r T T 1 S| A i : ‘enging and supply eguipment .
CLT wall i 000mm _ :  3000mm i 3000mm | il i i ! CLT, as a party wall, and a timber frame construction for the rest of the ] s S and the numbers of the materials and prefab elements.
I i oot ! overhang roof i i i wooden column e R - xcavatonwork d praparaio
200 mm 5 ] ! ! | ; ; 75x225 mm building. In combination of the load-bearing CLT-walls, the wooden beams ) DU faddsd s
II u . | | i | ; . e [Erownd TID0r esaments . . . . . . . . .
i i ! ; i i . ' and columns have fixed connections to the floor and roof to create stability. ° house-separatag CLTwall the construction site drawing is an indication of the efficiency
@ @ @ @ @ @ @ @ bt we want to achieve with the project
. o
The beams and columns are calculated based on the weight of the roof and
o

the span length.



