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Materials Pinus Maritimus Maritime Pine
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Objectives

-Revaluation of low performance wood

-Design, use and sectorial integration of construction
systems with low environmental impact

-Sustainable construction systems compatible with
high energy efficiency

-Reusable and recyclable construction systems



SOCIAL bala
e ©)

Eco efectividad Eco innovacién

BALANCE BALANCE
ECONOMICO ECOLOGICO

ECONOM




ELIMINACION DE RESIDUOS

REUTILIZACION

Circular Economy e

MATERIAS PRIMAS

)) ) ) SALIDAS

RESIDUOS

MANTENIMIENTO

ENERGIA EMISIONES

FABRICACION

TRANSPORTE

INSTALACION © 2
plataformabioce

CICLO DE VIDA

ALCACHOFA

cuLTivo

RECICLADO TRANSPORTE

TRITURADO

TRANSPORTE TRANSPORTE

FABRICACION BLOQUE

oplataformabioce



IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

IMIP Principle
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Developed

Products & Systems
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IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

IMIP products

Product
Slab

Cover Salb

Enclosure Wall

Structural Insulated Panels
SIP

type

B

IVE code

EEFM.4$

EEFM.5$

EEMM.8$

EFPM.4a

CLT
60

CLT
60

CLT

100

CLT-OSB

46

CLT

Cork

Composition
mm
Cork + ribs
200

Cork 100 + ribs
200

Cork

100

Cork

100

mm
45
60
100
120
140

60
80
100
120
140

CLT
60

osB
18

CLT-OSB

46

Number of layers

~NOoO 0w w

tot
320

278

200

192

Layer
Thickness
Mm

18+9+18
20
20
20
20

Width
mm

1200

1200

2400

1000

Length
mm

6000

6000

5500

2000

Pilot Action

Valencia,
Portugal

Valencia

Valencia,
Portugal
Espadilla

Portugal
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Pa nel types Type A (roof): CLT6O+ribs+black cork boards
Type A (Slab):

- CLT 60 mm
- 200mm ribs & granulated cork
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Panel TYpPeS Type B (roof): SIP SWP-OSB45mm-+black cork boards
Type B (Roof):

- Composite CLT 45 mm
-100mm Black cork board
- Composite CLT 45 mm

panel sandwich ancho 500 mm

500

40 ., 40

420

100

detalle

alistonado 18 mm
OSB 9 mm

alistonado 18 mm

7 madera maciza

aislante

alistonado 18 mm
OSB 9 mm

alistonado 18 mm
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Panel typeS Type C (Slabs) CLT60+ribs+granulated cork
Type C (Slab):
-CLT 60 mm

- 200mm ribs & granulated cork
- CLT 60 mm
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‘ IMIP Innovative Eco-Construction System Based on
IMIP Interlocking Modular Insulation Wood & Cork-Based

Panel TYPES Type D (facade): CLTI00+black cork boards

Type D (Wall):

- CLT100 mm
- 100 mm Black cork board

CLT coling board
clearanze \

acos bowd

cLY celng
board

pint-zaaing tape
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PR

Panel types
Portugal Pilot Action

IMIp panel types

Eco-Construction System Based on on Interlocking m
e onaiood ok Based Paels nnovative

-CLT100 mm
100 mm Black cork board
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IMIP Interlocking Modular Insulation Wood & Cork-Based
Panel types
Portugal Pilot Action INTERLOCKING PANEL ASSAMBLED SYSTEM
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Interlockmg Mpdular Insulatlon \n,lpod & Cork-Based A m
Pa nel types

Valencia Pilot Action
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IMIP panel types. .~

IMIP,P?-" Type A (Slab}

mm
%ﬁ‘,’n s s granulated cork

, =
1"mumwnwmmmh

Type D (Wall):

~CLT100 my
100 mm Black cork board

M panlpes

5 wmmmw =N i
TypeC [5‘35]
CLTWV"N
éligmm 1ibS & granulateq cor

Tioe CLany



IMIP Innovative Eco-Construction System Based on m
Interlocking Modular Insulation Wood & Cork-Based

Specific Resoult

-Innovation in low performance wood composite boards to achieve high
performance boards

-Constructive systems based on wood and natural cork compatible with
traditional systems

-Optimization of parametric configuration systems - Real-time data analysis ar
option systems

18



Mechanical Resistance




IMIP Innovative Eco-Construction System Based on
IMIP Interlocking Modular Insulation Wood & Cork-Based

Panel TYPES Type D (facade): CLTI00+black cork boards

Cross (perpendicular)

Type D (Wall):

Height [m] P [kN]
Material Cleé Cc18
2.5 45.3  49.0 - CLT100 mm
3:0 252 2.2 - 100 mm Black cork board
3.5 17.1  20.8
4.0 8.8 | 10.7

-Material: C16/C18

—-Panel orientation in the
perpendicular direction of
the load

-Loads considered: Wind
1kN/m? and eccentricity of
2cm

-In graphs live load per
meter of width [kN/m]
-Vibrations not considered

Type D Cross

60 .
i
50 k oo ‘
= 40
Z
=,
o 3 —e—C16
c18
20
10
25 3 35 4

Height [m]




IMIP
Panel types

L/300

20.0
18.0
16.0
_ 140
E 12.0
Z 10,0
> 80
6.0
4.0
2.0
0.0

IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

Type B (roof): SIP SWP-OSB45mm+black cork boards
Type B (Roof):

Type B
Span [m] gv [kN/m2] .
Material  Cl6 | C18 - Composite CLT 45 mm

1 18.1 | 20.4 -100mm Black cork board

1.5 4.9 5.5 )
2 1.6 | 1.9 - Composite CLT 45 mm
2.5 0.5 0.6

-Material: C16/C18
-Deformation L/300

-Loads considered: PP

-In graphs live load per
meter of width [kN/m]
—Vibrations not considered

Type B L/300




Panel types Type A (roof): CLT60+ribs+black cork boards
Type A (Slab):

“"‘?/ B |
JuJ»n_L»qlh't
Span [m] qv [kN/m2]
Material Cle cis
2 24.2 25.8
3 15.3 16.4
4 9.0 10.4
5 3.9 4.6
6 1.5 2.0
7 0.3 0.6

-Material: Cl6/C18
-Deformation L/300
-Loads considered:

PP+1kN/m?

-In graphs live load per

meter of width [kN/m]

-Vibrations not considered

Type A L/300

Span [m]

""\' Qr‘;‘&(’:g‘“
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- CLT 60 mm
- 200mm ribs & granulated cork
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Pa ne| typeS Type C (Slabs): CLT60+ribs+granulated cork

qv [kN/m2]

Type C (Slab):

Span [m] qv [kN/m2]
Material Cle c18
5 11.5 | 12.3 -CLT 60 mm
j 22 jg - 200mm ribs & granulated cork
8 17 2.2 - CLT 60 mm
9 0.6 0.9
-Material: C16/C18

-Deformation L/300

-Loads considered:
PP+1kN/m?

-In graphs live load per
meter of width [kN/m]
-Vibrations not considered

Type C L/300
12.0

10.0

8.0

6.0

4.0

20

0.0

7
Span [m]
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Co2 emissions

IMIP.

Sudoe Interlocking Modular Insulation Panels




IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

Quantification of the carbon sink and
substitution effect

Carbon stock’s estimate of the prefabricated
interconnected modules, according to

the methodology described in the

UNE-EN standard. 16449:2014.

25



Co2 Emissions

8,00E+01
6,00E+01
4,00E+01
2,00E+01
0,00E+00
-2,00E+01

-4,00E+01

EIMIPA ETile roof

Chart 5: Comparison between IMIP A (roof) and Tile roof. WLC indicators

GWPf
(kg CO2 eq)



Co2 Emissions

Chart 1: Comparison between IMIP D (fagade) and Brick wall. WLC indicators

EIMIPD &= Brick wall

2,50E+02

2,00E+02

1,50E+02

1,00E+02

5,00E+01

0,00E+00

GWPf

-5,00E+01 faiE0Z:en)

-1,00E+02

-1,50E+02



Co2 Emissions

Chart 3: Comparison between IMIP C (floor) and Concrete floor. WLC indicators

EIMIP C = Concrete floor

1,00E+02
5,00E+01
0,00E+00
GWPf
(kg CO2 eq)
-5,00E+01

-1,00E+02



ANALYSIS OF ENERGY EFFICIENCY
IMPROVEMENT IN PILOT ACTIONS

Interreg IMIP.

Sudoe : Interlocking Modular Insulation Panels
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Energy efficiency

i CONR

edifici antic
113 kg de C0z/m2/any

6.5 t C0; per habitant/any QLD OBSOLET CONSTRUCTION SYSTEMS

- — ——

edifici segons codi técnic

80 kg de COz/m2/any
5,1t CO; pei‘ habitant/any CONSTRUCTION IN CTE

o e

edifici segons decret d'ecoeficiéncia de Catalunya
50,4 kg de C0z/m2/any

3.5t cor por habitantsany  ECOEFICIENT CATALONIA CONSTRUCTION

I 50 <

edifici de baix consum

35,3 kg de C0z/m?/any ENERGY EFFICIENT CONSTRUCTION

2,9 t CO; per habitant/any

I o e 85 kin/n:

edifici passiu
16,6 kg de C02/m2/any
2,2 t COz per habitant/any PASSIVE BUILDING

_ menor de 42 kWh/m2

1 habitatge = 119 m2 Gtils
1kg €02 = 1,95 kWh - mix espanyol

Sy

0,04 ha



IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

Certification software
Energy calculation engines:
- DOE2

- EnergyPlus

- ladyBug (grassHopper)
- Celeste (EEE)

Software officially recognized in Spain for energy
certification:

-HULC (Ministry of Industry)

-CERMA (vE)

Others: (Out of the study of IMIP project)

-SG SAVE (uses sketchUp as graphical environment)

-CypeTherm

-CE3 (developed by HULC team with the same engine but simplified (only for
existing buildings) promoted by the Ministry of Industry.)

-CE3X (initially only for existing buildings, now with extension for new ones)

promoted by the Ministry of Industry.

Possible extension to PT and FR certifier
programs

31
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We bl n a r Interlocking Modular Insulation Wood & Cork-Based

Pilot Actions RELATIVE IMPACT M2
RESULTS

Acidificacion (kgS02-2q.)
- Decision making based on the HO.008-1
results and final detail definition g

"~ Eutrofizacion (kgPO43-eq.)

Consumo de energia primarnia Calentamientoglobal (Kg

total (10 MU) C0O2-eq.)
. IMIP systems
Standard systems Agotamiento de recursos \ : ] Agotamiento de capade
abioticos (kgSb-2q.) ! e I ~ ozono (kgRll-eq.)

Formacion de oxidantes 32
fotoquimicos (kg C2H4-2q.)



IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

COMPATIBLE SYSTEMS

Interreg IMIP.

Sudoe : Interlocking Modular Insulation Panels




-~ ..v-asmp R LR S
SRy SN T Py e

Cork-Based
e AL D S

COM PATABLE SYSTEMS WITH IMIP

A. WALL FORMING SYSTEMS

A.1 FRAME WALL

A.2 SOLID TIMBER WALL

A.3 PANELS OR PLATED SYSTEMS
A.4 CLT for Walls

A.5 TIMBER BLOCK WALLS

34
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COMPATABLE SYSTEMS WITH IMIP

B HORIZONTAL STRUCTURE

B.1 PLATFORM FRAME (Rib systems)
B.2 CLT, Flooring & Slabs

» insulation (mineral woo)
* vertical sea (for wind-tightness)

* battens
« horizontal wal cladding

isolated facing panel
(tree-standing or on spring clips)

spring clip (sound insulation)

Structure:
+" gypsum cardboard or gypsum
fioroboard
+ battons (fastenod with spring clps),
battens).

LAy RRE e » by JEREr. W TP A
LS u.it«;ﬁ,;@ Interlocking Modular Insulat
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IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

COMPATABLE SYSTEMS WITH IMIP

C ROOF FORMING SYSTEMS

C.1 CLT CROSS LAMINATED TIMBER FOR ROOF
C.2 SIP PANELS FOR ROOF
C.3 SANDWICH PANELS

36



IMIP Innovative Eco-Construction System Based on
Interlockmg Modular Insulatlon Wood & Cork- Based

PRE

COMPATABLE MIXED SYSTEMS WITH IMIP

D STEEL STRUCTURE + IMIP

For structural systems that are made up of different resistant materials, it is important to
take into account that the expansions and contractions, as well as the movements of the
structures derived from the stresses of tensions and moments, are very different 37
depending on the material.
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COMPATABLE MIXED SYSTEMS WITH IMIP

E REINFORCE CONCRETE + IMIP

In a different way that in the steel case, the reinforce concrete is working in a very rigid

way and the join is able to be rigid. But even in this case, it is necessary a union between

the systems that allow possible differential movements between wood and concrete.

The union between both systems is usually made by means of an intermediate piece such

as a metallic L-shaped profile, separating the clt enough so that the semi-joint does not 38
produce interference between the systems.



IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

COMPATABLE MIXED SYSTEMS WITH IMIP

F LOAD-BEARING WALLS + IMIP

RC ring bwam

N~

The structural systems of load-bearing walls are not rigid joint systems either, they tend to
be semi-articulated joints due to the differences in behavior between the joint mortars
and the resistant pieces.

The floors that are supported by these load-bearing walls generally need a more rigid base
on which to make the support or semi-articulated joint.

39



4 Pilot Actions

2 New Buildings
2 renovation project

Sudoe




Pilot Actions

4 PILOT ACTIONS

PA 1 -PREFABRICATION & PORTABLE

PA 2 -FULLBUILDING

PA 3 -BUILDING RENOVATION
PA 4 -COMPATIBLE CONSTRUCTIONS

41



IMIP Innovative Eco-Construction System Based on

Interlocking Modular Insulation Wood & Cork-Based
Pilot Actions
PREFABRICATION + PORTABLE

Lisbon, Portugal




SR ~Interlocking Modular Insulation Wood & Cork-Based

¥ i U e S SR

Pilot Actions

PREFABRICATION + PORTABLE
Lisbon, Portugal

LA e 2 -+ 3 ’: ; R y e ; ’ o .-.'.‘ . . : A
% - - _IMIP. Innovative Eco-Construction System Based on m




Pilot Actions

TEST SITE BUILDING
Valencia, Spain. UPV

IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

TEST SITE BUILDING

ALZADO SUR

ALZADO NORTE

44



Pilot Actions
TEST SITE BUILDING
Valencia, Spain. UPV

IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

TEST SITE BUILDING

ALZADO ESTE

ALZADO OESTE

45
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Pilot action

ROOF RESTORATION
Espadilla, Spain. UPV
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Pilot action

ROOF RESTORATION
Espadilla, Spain. UPV

IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

JECCION AA

MEMORIA VALORADA

REHABILITACION Y AMPLIACION DE TRES VIVIENDAS

stvacion Colle de Aniba "2 12230 Espadila (Castellén)

fecha

2021

arauitecto promofor

Ayuntamiento de Espadilla

TR 5 pore Gere0 25 12001 S et pors 78553014 ot ogwacioces
Bon Esfadore o o e
Seccion A-A' 1:50 17
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Renovation project
5 Spain. UPV

'ilMIP Innovatlve Eco Constructlon System Based on

Interlockmg Modular Insulatlon \I\lqod & Cork- Based

4
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Renovation project RECUBRIMIENTO EXTERIOR

PREFABRICATION
Spain. UPV

Capa 4 exterior

PANELES CLT + |
CORCHO ;
ESTRUCTURA Y
AISLAMIENTO

Capa 3 intermedia

MURO DE PIEDRA
PREEXISTENCIA |

Capa 2 interior

50
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Renovation project

Type A (Slab):

~cLTe0mm
- 200mm ribs:

sgranulated cork

PREFABRICATION
Spain. UPV

Type D (Wall:

-CLT100 mm
~100 mm Black cork board

TypeC (Slab:
~CLT60mm
~200mm rips

~CLT60 My &granulated cor

51



IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

+1 Renovation project
5 Spain. WPV
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IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

Vilamarxant
Town hall building

Renovation
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IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

Vilamarxant
Town hall building

Renovation

T M T_10
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Vilamarxant
Town hall bu

Renovation

IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

L1l

T

= Ll bbb bbbl o JEY

OCTHL 1 B[ _[HI ]

Sobrecargas.

‘Sabrecarga do uso en ol gennasio sume

Sabrecarga de mantenimiento n cubierta o0s0KkNm2 sem)

Sabrecarga do pancles soaos an lucemarios 035 KNIM2

CARACTERISTICAS MADERA C27 |
Tipo do madera: car TomuLooimn _FPJT T I
Gaidact Ve
Resistencia a flexion 270Nmm2
Resistoncia aracoion 160Nmm2 ToRMLLO DB
Resistonci a compresion paraea alas fias: 20Nmm2
Resistenci a compresion perpendcula a s fbras 25Nimm2 ABLERO DE MADERA CONTRALAMINADA ESTRUCTURAL GLT
Resistencia a ortante ongiudina  las fxas: 40Nmm2
Resistenci a corante ansversal a as fixas: 12Nimm2
Méculo oo lasiciiad paraclo: 12000 Nimm2
REVESTIMIENTO DE CHAPA PLEGADA DE ZNG

Moo de clasicidad arogonl: 00Nmm2 EN COLOR NATURAL (072 Smm)
Maculo da lasicidad tangencia ogoNimm2

I
1l Bl -l

I -1l

1 1T 117 N T
TR T T THT AT
SF Ml T T

I -l

[ T T

1 1T 1Y N TR
THT T AT

i

]

AHL o IHL IHL

4 PERNOS @8 mm POR GADA UNION
MEDICION ESTRUGTURA DE CUBIERTA
24,30 c madera aserada C27 DE ESCUADAIA Q150,15 m

2 CAPAS DE LISTONES DE MADERA DE 30130 m A 45° (VER DETALLE)

a0 0 sipEm conmAS s G -

T

TORMLLO BB

UCTURAL CLT Ex10em

][

e . PO o 143
ey T N I 3
SITUACION: 1, VILAMARXANT., ESCALA E 150 28122
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IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based

Salinas Alicante
Public Pavillion

Nerw Building
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Salinas Alicante
Public Pavillion

Nerw Building

IMIP Innovative Eco-Construction System Based on
Interlocking Modular Insulation Wood & Cork-Based
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de lana de modera aglomerada
con magnesio tipo HERADESIGN A2

‘TABIGUERIA ASeDs
_Hoj de medera CLT,
=150,

_Puerta corredera
oculta y hoja o

e chopa y
perflles galvanzodos,

Tobique  de panst
contralaninado de_ nadera
(LT de superficle nedn.

EUERTA PRINCIPAL

~Carpiterfa e modera, de
s hojas. Hadera de pin

CERRAERIA
Cerrajeria retalca,
galvanizado y locado
Dos hojas abatibles.

ALMACEN £ INSTALACIONES
ENTD

adera de roble maciza
ecol6gica tipo Junckers

s
Placas de madera CLT
cemizem

saLa usis
PAVIMENTD

Madera de roble maciza
Ecolgica | tpo  Junckers
=ecn  apoyoda en
<t de " modern
REVESTIMIENTT

adril 0TS 24X11X6cm,

alslante de concha notural.
s

~ForJado visto fornado por

CERRAJERIA
~Cerrajerfa  mettlica,
ealvanizado y lacado
e hoja. abatbies,

MENTO EXTERIR

“Juntas de Mortero de cal
Fornigon  de  pendiemte de  arcllas
expanddas

Gnina de_polletileno, Inperneablizante,
desoldarizante y dfusora de vapor d
aguo

Carpinteria_exterior de madera de pino,
rornllos de  acers galvenizado d  cabeza
clindrica, de 6 nn de dlonetro.
~Cinta_alitoachesiva, Inperneable al vopor de
agua, de 70 m de anchura.

— soportes ' de . moder
laninada,  Ustones  de
™ TECHD
Sola . de ledrilo 0TS —Estructura_ de madera.
2ddixéen Formads por  soportes _de

“hislante de corcho natural

Hola de ladrllo 0TS
Bauiixen

laminada | Toxisen,

rah
listanes de madera.

FACHADA EXTERIOR (CELOSIAY
_Cerrariento de ladrlio DTS, 20X40X7,5cm.
Conformado por dos hiladas con aparelo
Soge. ¥ Slgulente hitada el ladrilo Se parte
por la. ritad, poriendelo de perfil Formanda
55 con'la fachada.

“duntes de nortero de cal
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color natural, (e=5mm)

'SECCION VERTICAL { FACHADA AV/ VILLENA

Tablero de madera laminada (e=1.5¢m)

Torilo g4mm

Toril G6mm

Soporte de madera laminada de 15x15¢m

Travesario 15x15em
chapa pi
16 cm, con
T T T T T T T T T I 7T
Pl
T T T [ T T T T T T
L 1x6 cm EXT. T T T T T T T T T T T
T T T [ T T T T T T
Conector de fibra de da 50cm, al tresbolillo T T T T T T T T T T T
T T T [ T T T T T T
T T T T T T T T T T T
T T T [ T T T T T T
T T T T T T T T T T T
T T T [ T T T T T T
Aislamiento de (e6om)

Ladrilo macizo 241136 om
‘Worers G cal oo Biocalee HISesT

Avmagura e spers, varilas comugados do
e e oo 51535 o Polymee

L Tyvek Supro

Rejilla ventilacion solera |

SannnnndBRRRRRRN]

Solado de baldosa de hormigen

para i
Wortero de cemento CEM IVB-P 325 N tipo M-5

vidrio celular 80 mm,

Tormilo @6mm

Sistema Blubat de Junckers. Arce Claro

Rastreles do madera do 45x45mm

Muro de hormign de cal visto alinterior NLHS  e=350mm

Recubrimiento_e=45mm

[o00

Membrana de poletieno de 0,2mm

Tablero de madera CLT, (e=20cm)

Viga de madera laminada, 40x55cm

Amadura vertcal

Base granular con bolo, @801150 mm

Anciaje metalico (e=1cm), con tomillos de @10mm

Armadura longitudinal s de fibra de vidro §12¢25 tipo

Geosintético DLT Drenaje. Resistencia de 400 kNim2.

Atado con varila de fibra de vidrio 010¢50

'SECCION VERTICAL. DETALLA MURO Y PANELES CLT / FACHADA AV/ VILLENA
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