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Connector for Thermal Insulating Panels

" EDILMATIC ESP

Strato
Rete __ materiale
Elettrosaldata _isolante

The pluggin panels are the external “coverage” of prefabricated
structures and they must answer to detailed demands of acustic
and thermic insulation following the norms related to energetic

saving.

From a typological point if view the panels can be classified
depending to the parameters such as the stratigraphy and the
inner structure, the geometric conformation, the kind of
superficial texture and the actual production, are offering 3
different kinds of panels: monolitic, lightened and multilayer
Sandwich or Ventilated

Spine ESP

The Edilmatic ESP Pin is a connection system that permit the
realization of these kind of panels with thermic insulation avoiding
the creation of thermic bridges.

Crosta

Alleggerimento
99 Interna

Schematically, in thermic panels there are two layers of concrete
(esternal loaded and inside loading) inwhich there is a layer of
insulating material. The ESP connection, duly positioned, conncets
the two layers of concrete, passing trought the insulating layer
and it carries the external panel.

Inner
layer T
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The complete range of Edilmatic ESP pins is composed by 2 kinds

of pins, ESP 200 and ESP 260, where the numbers shows the ESP Thermal
X i L K expansion
maximum thickness of the two layers of thermic insulation added Connectors direction I
nner
to the external concrete layer. Layer
w Thermo-isulating

The pins are manufactured by the injection of reinforced layer
) . L . External
fibreglass thermoplastic material into moulds, cheracterized by a " . t.'* L External Layer
very low thermic conductivity that grants a correct distribution of —ﬁmlg;/';‘rﬂ’groﬂ ayer
temperatures inside the panel without creating thermic bridges. .

nner

Layer I
Both the ESP 260 and ESP 200 are characterized by excellent
mechanical traction, flextion and cut properties with an elevated =
ductility, thanks also to an inner steel plate. |t

) ) o . ESP / \ [
Ther particular pointed shape of the pins gives the possibility of @ connectors ™.~ "= Z;‘S;’:Salgn ‘ II'_’:y”:rr
very easy laying in any kind of insulating material. \ \ ] direction Lightweight
\ e elements
WLl vy Thermo-isulating
| Layer
e External
i External Layer
Thermo-isulating, | Layer
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TECHNICAL CHARACTERISTICS OF THE POLYMER

Thermic characteristics of the polyammide

The external coverage of the ESP Pins is made by covering

thermoplastic material: it is a polymeric mixture, Density (ISO 1183) 1,57 g/cm?

relnlfo.rce(.j for the .50% I:')y flbreglas.s, heating s.tablllzed, Fusion temperature (DSC ISO 11357) 260 °C

by injection moulding. This material is characterized by a

very low thermic (ideal to avoid thermic bridges). Inflammability (UL 94) classe HB
Thermic conductivity 0,3 W/m°K

Tabella 1. Thermic characteristics of the thermoplastic
material of the external covering of the ESP pin
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CONNECTIONS’ CUT RESISTANCE

For defining Edilmatic ESP connection pins an experimen-
tal campaign has been carried out in order to establish the
mechanical and physical properties of the connectors in
different conditions of use. All the technical reports of car-
ried out experimental trials are available at Edilmatic. In
order to evaluate the shear strength of ESP connectors,
some panel parts have been tested by imposing an in-
creasing relative sliding between supported and support-
ing outer layers). Trial samples were representative of a
portion of a curtain wall and thermal-cut panel constituted
by two concrete outer layers, one supported and the other
one supporting, connected between them through sym-
metrically positioned ESP connection pins.

The Table 1 shows the results of cut trials carried out on
connectors. On the side, there are diagrams of trials with
loads and stress and project displacements. There are a
Maximum project Load (Pgq) and a Maximum Project Dis-
placement (Rd) which must be considered as the sum of the
effects due to the weight of the outer panel portion
supported by the connection pin and to the thermal
deformations.

Thermo
isulating
layer

Load at
breack

Displacement | Designed
at breack

Designed
Displacement

ORd

SIDE
Direction

FLAT
Direction

SIDE
Direction

FLAT
Direction

Table 1. Summary of cut test results
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The range of ESP connections is composed by 2 kind of pins, ESP 200 and ESP 260. The numbers determine the
maximum thickness compatible with the pin used composed by the insulating material and by the external layer of
concrete. On each connector you can find Edilmatic logo with the identification of the number of the pin and in the
upper side there’s also a symbol representing the lot code (month and year of manufacturing).

Sp.
] —
>~ A \ Identifying marking
of the connector
L
e 2
A ::;:\ Identifying marking
H Lo Lot code (month and year of manufacturing)
b { | ]
e 1 ) ]
::: Connection
L, PIN type
e 6=
& 1/ ] ESP 200 28 34 7 200
.
\; ESP 260 41 47 10 260

POSITIONING OF PINS

During the positioning of pins they must be ) ly HoFZEREs] A
oriented, relating to the weight of the Vertical [— 144 P | ~Maxinum
external crust, they are solicitated along the Panel I e Ern sk
axis of maximum inertia and in the direction _ =|= 11 [7"7
of the maximum thermic dilatation ef the - 4 X v X
elements. In below pictures there are twon _ I 7 - ittt
kinds of panels , horizontal and vertical, with _ =L thermal | 1 1 1
the scheme of the disposition of ESP pins ! expansion =
depending on the orientation of the panel, to - + direction < >
the direction of the maximum thermic and to - T Maxinum thermal

inertia’s axes. —_ - ey expansion direction

L <

PROJECT DETAILS - PROJECT LOADINGS

On planning purposes for the determination of the number of pins needed, it is determined a Usage Load (Cy)
according to wich , depending on the thickness of the external crust, it is fixed the minimum number of pins to
be positioned both in standard and lightweight panels, depending on the insulating layer’s thickness. In Table 6
there are the values of the Usage Load Cy for every kind of pin related to the thickness of the insulating material
i and the suggested positioning distances. Under request is eventually available a specia software dedicated to
the positioning of ESP pins that automatically gives you the kind of pin needed related to the thicknesses of the
external crust and of the the isulating material , and tells the correct disposition inside the panel ( see page....)

Connection Minimum axde Minimum distance
PIN type (suggested) | from border (sugpested) I]
ESP | -
(i)
ESP 200 40 £1 <80 0,8+5% GO0 100 I] I] I]
ESP 260 &0 =1=150 0,8£5% G0 150
n N N
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The projectual approach for the positioning of ESP Pins in Thermal Cut panels with light-weight layers is different
from the one with multilayer panels. Actually there’s not ref. distances and the positioning of the pins, in respect of
applicable Project’s loadings and related movements, it must be done in perimetric areas (kerbs) and interspaces in
ligthening elements (pilaster strips).

Length of the panel: L,=10000mm
Width of the panel: L,=2500mm
Thickness of the external crust: Sp=60mm
Thickness of insulating materials: i=60mm

Calculation of the weight of the external crust:
Yas Ly Ly - Sp = 2500 -10-2,5-0,06 = 3750kg

In case of Table 6 it should be used ESP 200 (i=60mm) pins.

In fuction of C,=80kg, the total number of pins will be:
n° of total pins= 3750/80 = 47 pins

So you need to put 47 Pins in perimetric areas and between the lightening elements in the kerbs.
The choice of the interaxes where to put the conncetors it's up to engineer’s discreption.

In case of test, in presence of four lightening elements, you should put the 47 pins in 5 Vertical lines and 2
Horizontal lines.

It is possible to determinate an indicative interaxe for the positioning of Pins, by considering the perimetric
development of horizontal and vertical kerbs and considering also the minimum distances from the border d,,.

You can obtain:
9800 x 2 + 2300 x 5 = 31100mm that represents the development of usable surfaces for thr positioning of Pins.

The approximate interaxe where positioning the pins:

31100mm / 47 = 662mm

For horizontal lines you have: 9800mm / 662mm = 14 pins for each horizontal line
For vertical lines you have: 2300mm / 662mm = 4 pins for each vertical line

5 Vertical lines of 4

connectors each one
| w 662mm
1 EJ I \—; B
v v K
[ 0 0 1 [
2500 555% 2 Horizontal lines of 14
connectors each one
662mm
I I I 1 1 0 I | <
9800
10000
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Length of the panel : L,=10000mm

Width of the panel : L,=2500mm

Thickness of the external crust : Sp=60mm

Thickness of insulating materials : i=90mm

Calculation of the weight of the external crust : y L, L,-Sp = 2500-10-2,5:0,06 = 3750kg
In Picture 8 you should use ESP260 Pins (i=90mm)

In function of C,=40kg, you will have a total number of pins:
n° of total pins= 3750/40 = 94 pins

So you need 94 Pins in perimetric areas and between the lightening elements in the kerbs
The choice of the interaxes where to put the conncetors it's up to engineer’s discreption.

In case of test, in presence of four lightening elements, you should put the 94 pins in 5 Vertical lines and 2
Horizontal lines.

It is possible to determinate an indicative interaxe for the positioning of Pins, by considering the perimetric
development of horizontal and vertical kerbs and considering also the minimum distances from the border d,.

You can obtain:
9800 x 2 + 2300 x 5 = 31100mm that represent the development of usable surfaces for thr positioning of Pins.

The approximate interaxe where positioning the pins :

31100mm / 94 = 330 mm

For horizontal lines you have : 9800mm / 330mm = 30 pins for each horizontal line
For vertical lines you have: 2300mm / 330mm = 7 pins for each vertical line

5 Vertical lines of 7

connectors each one
’ 330mm
1 gj 1 Lo 0 L I«
v v v _ﬁ
[ 0 [
0 0 [ 0 [ ) )
I I i l] I 2 Horizontal lines of 30
2500
2300 connectors each one
0 [ [ 0 [
|
0 0 [ 0 | 330mm
~ 0 [ [ 0 0 0 0 | <
9800
10000
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In order to obtain a safe product it needs, during the project, to value the deformations made by the thermic
dilatation of concrete. This valutation is important both to valuate the correct positioning distances for near
panels and for a preliminary valuation of sollicitations of Edilmatic pins.

The thermic dilatation grows depending on the distance from the center of the element by considering also
that in a thermic panel the most stressed pins are the one put near the borders. It is compulsory to check that
these connectors will always be solicitated within the project limits indicated.

We should suppose for example to use a Thermica Panel with a length L=10mt and that the thermic dilatation
effect is uniformly devided on both sides of the element.

Assuming a temperature range of 30°C the maximum deformation (8, 1) of the Panel itself and than of the pin
can be calculated with the following formula:

Oy 1= A AT -dy ...where

A = coefficient of thermic dilatation of the concrete (10-5°C-1)
AT = Expected thermic differential

d, = distance of the connector from panel’s barycentre

... you will have
8y 7= A AT -d, = 10>°C1-30°C-4.9mt = 1,47mm maximum deformation of extreme connector.

By assuming to use a Edilmatic ESP 260 pin, from Graphic 2 of page 2 (See pic. 2) with the curve
Loading-Deformation for Pins flat oriented, you can see that for deformations like 1,5mm the pin is solicitated
with more or less 0.1kN and so lower of the project loading suggested (0.3kN).

This preliminary analysis should always been done in order to valutate the correct use of the pin and, as said,
in order to position the pins in the right position to avoid the panels will touch eachother by causing an
instability of the structure and creating excessive solicitations of connectors.

It is important to underline that with the K-term software that Edilmatic disposes, the value of maximum
deformation of the panel is automatically calculated depending on the expected thermic differential.

Maximum Inertia L
Ends Horizontal Axisis 16.0 | LOADING'S DEFORMATION GRAPHIC e
Connector 49m | ESP 200 PIN |
. | 14.0 | |nsulanting Material 1=80mm l
- ’ / = |
\‘ ) / 12,0 Orlentation = Flat
l | z :
" . 3 10.0
He— /X L |
‘ 8.0 |
1
| \ 6.0 Flat
: XX e t
< > 4.0 r W —
". e 1
-« » b
: 2.0 Int.
Maxinum thermal 0.8 BRd:PRA - —
expansion direction 0.0 55
0= 5.0 10 15 20 25 30 35 40

Displacement (mm)
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By using Edilmatic ESP pins there are some dimension limits to the layers composing the panel in order to optimize the
performances of pins and not to create tension overloadings in the material.

The limits imposed, even in the software, are precautions in order to avoid an improper use of connectors.

Within somo limits it is possible to increase the number of pins per sgm. aboveall in cases where the thickness of the
loaded crust is over the limits imposed. In these cases, it is advisable to ask the Edilmatic technical office for a
valutation of the panel’s layers for procedure’s indications.

External
TLayer

+

Thermo
Isulating layer L

Inner

Layer

- -

Lightweight

elements o

For ESP 200 pins

| Thk external crust + Insulating layer thk. < 140mm
ESP 200 Pins Maximum thk. of insulating layer < 80mm
Minimum thk. of external concrete = 50mm
Maximum thk. of external concrete(*) < 60mm
= 40mm
z40mm T < g0mm
= BOmm
T 2 140mm
External
Therma T Layer
Isulating layer L
Inner
Layer T
; For ESP 260 pins
Lightweight | |g P
elements -—
i g Thk external crust + Insulating layer thk. < 260mm
I
! Maximum thk. of insulating layer =< 150 mm
ESP 260 Pins :
i Minimum thk. Of insulating layer > 80 mm
| |
; Minimum thk. of external concrete = 50 mm
Maximum thk. of external concrete(*) < 60 mm

= 30mm

> BOmm .: T = 70mm
= 150mm

" < 210mm

(*) Higher thicknesses of concrete are admitted just by using an appropriate number of pins per sqm. The correct
number of pins must be determinated with correct calculations and the positioning must be done with an

appropriate tool.
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INSTRUCTIONS OF USE

For a correct and practical use of the Edilmatic connectors, some procedures for the realization of the panels should be
respected, otherwise the technical performances of the connector and consequently, the static stability of the elements
in wich they are used may be jeopardized.

The fluidity of the concrete used should be adequate to the room temperature existing during the production. During
summertime the concrete must be absolutely more fluid compared to winter time.

The connectors must be inserted in the outer concrete layer immediatly after casting and laying of the insulating
material. It is recommended not to wait for too much time before carry out the work.

An excessive hardening of the outer concrete layer may prevent from a correct clamping if the connectors and
compromise their capacity.

During the insertion of the connectors, make sure that the insertion depth is equal to the height of the outer concrete
layer (pactically the conncetor should reach the bottom of the formwork). It is allowed to lift up the connctor after the
contact with the cisson bottom just for a few mm in order to avoid that the connector may show through in case of an
evident shrinkage of the concrete.

During the production is recommended to use vibrating formworks. This will improve the quality of the panels and will
optimize the clamping of the connectors, both in the outer concrete and in the inner concrete layer..

During the insertion of the conncetors, make sure that the insertion depth is equal to the height of the outer coating
(practically the conncetor should reach the bottom of the caisson)

Dowel ESP
Connectors

___Intemnal side

thickess
[ . =7 o g | | I i | G Insulating layer
Ff}: ?;:J:FF.{C_E:' f{r)}/_ .r:(?;'r):f > f{rrz\"‘.r:(? ):’;"“.!:(?1 thickness
=uy —
T AT T T IRT TTTTTN External side

FORMWORK BOTTOM — thickess

max.2mm

It is allowed to lift up the connector after the contact with the caisson
bottom just for a few mm in order to avoid that the connector may show
through in case of an evident shrinkage of the concrete.

For external crust thicknesses higher

than 60mm we suggest to use a proper

positioning instrument in order that the Template Pins Template
pins will be inserted to a right deepness. Template
You can position the accessory on the - Uppgrﬂush Insulating
surface of the insulating material and 60mm level Iti"’elz
than you can insert the pin b shing it L RN A RN A T A Ickness
A S e s e
h g

until the superior level. In this way, EN VR | LA
indipendently from the thickness of the 60mmT

external crust, you will be sure that both
the front part of the pin (external crust)
and the back part (Inner crust) will
clamp enough in the the concrete.

External shell
| thickess
Sp.>60mm
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INSTRUCTIONS OF USE

In addition to the general requirements already listed in order to get a technically valid product, certain operational
requirements both during storage and transport steps and during the assembly of the panels produced must be
fulfilled.

In particular, during the storage it is recommended to:
- Arrange the panels perfectly upright to prevent plastic deformation in the first days of aging;

- Avoid the positioning of panels on the supported outer layer: connection pins should be loaded with a weight of
2/3 times higher than the operating one, and then undergo unplanned stresses;

- Provide (if possible) for an indoor storage which is not directly exposed to the weather (especially to the sun),
at least for the first 7/8 days;

- Keep wet the outer surface of the layer brought.

All these interventions help to reduce the effect of differential shrinkage between the outer layers and to obtain a
sufficiently straight panel.

During transport and installation steps it is recommended to:
- Avoid abnormal shocks to the product;

- Make sure the supported outer layer is properly supported (use support wedges) to prevent increases in stress
from dynamic load;

- Avoid violent supports to the panel during the installation step;

- Provide for appropriate positioning distances between adjacent panels installation taking into account the
thermal expansions.

External _
side S_upportlng
side
ESP Pins
_fi
b

[T
| Support
Figure 1 Figure 2
During the storage step, avoid the During the transport step, be sure that
support of panels on the outer layer. the outer layer is well supported.
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FIRE RESISTANCE OF THE CONNECTION

In order to determine the performance variations of the Edilmatic ESP connectors in walls requiring a REI
Certification, specific tests have been carried out to evaluate their technical performances if exposed to the
heat, according to ISO 834 regulations.

Hereunder you can find some experimental results of tests carried out at the POLITECNICO DI MILANO "

A complete test report is available at Edilmatic.

ABSTRACT OF THE RESULTS

In Figure 1 there are the temperature profiles recorded in some significant steps in the test. We observe that only
the supporting panel, directly exposed to high temperatures, warms up significantly (measuring points T2 and T3),
while the panel brought undergoes negligible variations of temperature.

In Figure 2 in the diagram there is a relative significant displacement between the 2 trial layers which began
after about 2 hours from the warming and culminates at about 2h 30’; this displacement is due to the initial
bloating of the warm side of the layer in polystyrene. The bloating, being the insulating layer constrained by
the supporting equipment of the sample, leads to a rigid rotation of the supported plate with a consequent
increase of the relative displacement measurement. With the beginning of the decomposition of polystyrene,
the effect due to the expansion ends and the relative displacement among plates reaches a constant value.

1000
900 & T2 Irttae;gral - Thermo-isulating 10
il st aves ‘ —test 1
700 180" . T S Qtest2
g o e =
g 500 5 °
® £
@ @
g. 400 [ § 4
2 300 _%
200 e 2
100 Ts
0 —B—test2 0
0 50 100 150 200 250 300 0 1 2 3 4 5 '
depth (mm) time (h)
Picture 1 Picture 2
Thermal profiles registered inside of the Lowering of the loaded panel related to the
sample during some significants tests. lading panel.
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CALCU ION SOFTWARE

In order to facilitate designers for using EPS connection Pins, Edilmatic has a calculation software for the realization of
thermic panels.

This software thanks to the datas related to the shape of the panel, to the stratification and kind of materials used,
gives all the necessary informations for a correct use of pins

Spcifically:
. Kind of pin to be used
. Number of pins needed
. Project DXF di progetto with positioning height of pins
. Panel’s Thermic Transmittance applying UNI EN 6946
. Limit value of thermic transmittance in different regions and/or municipalities
. Calculation’s relation

The software is certificated and validated for the part related to the calculation of the thermic transmitta ICMQ Institute.
(Certificate n°217/13/ISP - Inspection Report n° 150/13/ISP).

)
Il

3

Zona

Regione LOMBARDIA

Provincia Mantova

Descrizione Materiale

Lambda

Comune Pegognaga

alcestruzzo a struttura chiusa confezionato con agaregati naturali per pareti inter 1.4800 Zona Climatica... |[E v
_ 9100

truttura o agaregati naturali per pareti inter, P i 010
nno costruzions

“alcestruzzo a struttura chiusa confezionata con aggregati naturali per paretieste|  1,2600
~alcestruzza a struttura chiusa confezionate con aggregati naturali per paretieste.  1.6100 Limite vigente 0.34
Zalcestruzzo a struthura chiusa confezionato con agaregati naturali per pareti este 2.0750

Zal 5a di protette - U 0.5700

Online Graphic interface and materials’ Climatic italian districts Database

Database

Nuovo Apri. Sabia Esporta...  Mostra relazione
ul ¥ oA e F U E T LY T .
I Oromr - HRDA| BReEnERYY ||=EE n® Pannelle | Mote | Calcolo
D+Q0rrd Calcala dela resistenza termica kotale
0 Limite: superiore resistenza termica totale 3.502 | MKW
Limite inferiore resistenza termica totale 2,315 | MKW
Resistenza termica kotale 2,909 | MKW
Errare percentuale 20,39 | %
Correzione per fissaggio meccanico 0.,00025 | MKW
Resistenza termica totale corretta 2,90681 | MKW
Trasmittanza Termica della struttura 0,344 | WmK
Limite vigente nella zona imatica 0,37 | WimK
Calcala spine
Peso effettiva crosta esterma 1440 ] Ka
EFFore percentuale 2039 | % 1
Correzione per fissaggio meccanico 0.00025 | mAM 40| Kg
Resistenza termica totsle corretta 2.30691 | MW
Trasmittanza Termica della struttura 0344 | WInK o g
Limite vigenite nela zona dimatica 0.57 | Wimk oo
Calcolo spine ke
Peso effettiva crosta esterna 1440 | Kg
Coefficiente moltiplicativa del peso 1] [ Ricalcola

Peso per calcolo crosta esterna 14400 | Kg

Output with project datas and
pins effect per sqm.

Exportation project in DXF
(even in 3D axonometric)
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CALCULATION SOFTWARE

In the fuctions introduced in the new release of the Software k-
term 3.0, as previously said, ther is the possibility to verify the
deformations subjected to ESP pins on the extreme sides of the
panel. By putting the maximum value of the thermic excursion
expected, it is possible to verify immediatly the maximum
deformation of perimetral pins and to value, with project graphics
(page ....) the solicitations given by the deformation. It is even
possible to verify the deformations considering the bonded panel
on one of the 2 sides (worst case) by activating the check-box.

Chek-Box for the bounding
on one side of the panel

[ |0ne side bounded panel
FASATTTILITTT TETTIIL T arite

e

Maximum deformation of pins I:I i

Surface resistance

Internal External 0.04 UNI-ISO 6946

< senzanomel - Kterm vers. 1.6.7e
File Options  Informations

TP B A

MNew Open. .. Save Compuie Export, Sk
Panel | Ribs | Openings  Motes | Computation
Gobal elernent dirmensions (cr)
WWidth cm Heightcm Th\cknessl:lcm
Layers
Thick. cm Code Density kKgém3 Cond.h YWin

Internal concrete 6| |[ECLS.3 E] 2500 191
Lightening insulator 10 | |E.MSR.13 D 25 0,039
Thermal cut insulator 7| |EMSR1S E] 32 0.032
Reduction of insulating laver
External concrete 6| |[ECLS6 E] 2500 2,075
External sheathing E.CLSA D 2300 2,073

Fins

Cond.h pins model ESP 14D|:|\N,fml<

[Jone side bounded panel
Maximum thermic range

e

Maxirmurm defor mation of pins I:l mrn

Surface resistance

internal| 0.13 | External 004 ] [ 1m0 e04s

Another available function for designers with the 1.6.7 k-term version is the one you can manage the positions
and the thickness of every single framework, both vertical and horizonthal with a dedicated menu.

This possibility, not available in the previous version, can give an immediate vision of the ditribution of pins and
above with this function you will have a dfx of the panel that will reflect the project Lay-out.

File  Options  Informations

Mew

Open.. Save Compute Export.,

Panel § Ribs penings | MNotes | Computation

Extern

Left Border cm Right Border crm
Lower Border cm Upper border crm

Perirmetar stiffening

TTICE

@ Full perimeter O Upper an lower borders O Left and right bo

1

a7

a7

a8

ar

1

178 ) 162 ) 162
10 o8 ) g8 ) 08 ) g8 ) 08
20, 151 10 147 20, 147

20

100

100

20

. ; . . ;
Thickness cm MNumber Thickness cm MNumber
P | TR stiffening 31~ el R stiffeninc 3loce
cm cm R cm cm R
1 17 100 C 1 125 100 O
2 IR 100 C
3 smo 10 C
4| a6l 100 e
< >
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