Fixings to
Sandwich Panel
Surfaces




1 Introduction

This guide provides general instructions for fixing or suspending loads to a Ruukki Sandwich-panel (light weight
sandwich panel). Three general types of fixings are presented in this guide. Depending on whether the panel is
installed vertically or horizontally, following calculations must be performed.

1.1 VERTICALLY INSTALLED PANELS:
a) Stud

fastener capacity, section 2.1

vertical shear, section 3.2

tension, section 3.3.1

horizontal load, section 3.3.2
combined shear + tension,

section 3.4

compressive stress due to

eccentric load, section 3.5
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b) Ladder

fastener capacity, section 2.1

vertical shear, section 4.1

tension, section 4.2

combined shear + tension,

section 4.3

5. compressive stress at ladder,
section g4.4.1

w2

If additional fastener capacity is required
see section 5 for fixing through panel.

1.2  HORIZONTALLY INSTALLED PANELS:
a) Stud

fastener capacity, section 2.1

vertical shear, section 3.2

tension, section 3.3.1

horizontal load, section 3.3.2

combined shear + tension, section 3.4
compressive stress due to eccentric load,
section 3.5
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b) Ladder

fastener capacity, section 2.1

vertical shear, section 4.1

tension, section 4.2

combined shear + tension, section 4.3

compressive stress at ladder, section 4.4.1

compressive stress at panel support,

section 4.4.2

7. tension in fasteners at panel support,
section 4.5
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If additional fastener capacity is required
see section 5 for fixing through panel.
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1.3 RESTRICTIONS FOR PANEL UTILIZATION RATE

When suspending additional loads on the wall panels, the utility rate for the global wind and thermal load calculation
should never exceed 80% at the support (support capacity or fastener capacity). The suspended load shall not exceed
more than 20 % of the capacity of the core material and fasteners, to ensure that the total capacity of the panel is not
exceeded.

Panels must be checked globally with the additional point loads to ensure that both the panel and its fixing to the
frame can carry the point loads to the frame. This can be done for the panel using the Ruukki Traypan software. When
fixing different types of cladding to the panel surface, this can also be analyzed using Traypan.

1.4 OTHER RESTRICTIONS

Note that these instructions don't account for unsymmetrically loaded sections, causing moment in the joint

(the prying effect). Moment in joints should be avoided, or the tension forces in the fasteners have to be studied
separately to ensure that the joint can withstand them. Several point loads along the panel length may also cause
torsion on the panel. Torsion is not accounted for in Traypan and has to be checked separately according to section 4.

2 General requirements

For the design of fastenings Clause 2.1 and EN 1993-1-3 apply.

Spacing between fasteners along stud should be 200 - 600 mm and at least 60 mm from top of panel or opening,
to ensure that delamination between face and core material doesn't need to be checked separately. Only fasteners
suitable for fixings to thin metal sheeting with ETA-approval, such as Bulb-tite rivets or self-drilling fasteners with
free-spin zone before washer, which prevents overtightening, shall be used. The combined thickness of t,+ t, can't
exceed the maximum thickness for the fastener. When fixing thick studs or consoles, rivets or screws through the
panel should be used.

2.1  DESIGN RESISTANCE FOR SPECIFIC FASTENERS ATTACHED TO PANEL FACE
Design values are calculated using the values listed in table 1 with yy, = 1.33 acc. to ETA and EN 14509

R
Ry = —
Ym2
R
Rvd — vk
YMm2

Table 1. Tension and shear capacities for typical fasteners
Face Characteristic [kN] Design [kN]

Fastener t Rix Ruk R Ry
) 0.5 0.73 0.8 0.55 0.60
SFS-intec SLG-S-4.8*
0.6 0.91 1.26 0.69 0.95
. 0.5 0.61 0.97 0.46 0.73
SFS-intec SL2-T-T4-4.8
0.6 0.82 1.55 0.61 1.16
Bulb-tite BT-C ALAL 0.5 0.84 1.24 0.63 0.93
5,2XL F W (RV6604-6) 0.6 1.05 1.52 0.79 114

Thickness of component fixed to panel t, > 1.0 mm.
*) for SLG pre-drilling of stud required if t, > 1.0 mm
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3 Vertically installed stud

31 GENERAL

When attaching something to the metal face of the panel, which doesn't weigh more than 50 kg/m? for MW- and 30
kg/m? for PIR-panels the best way is to fix vertical studs with symmetrical omega or U-sections that don't introduce
additional moment on the fixings. The longer the stud and lower the sections, the better.
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The omega section shall always be fastened on both sides of the section at the same location along the stud. To
ensure that the tensile strength of the core material is not exceeded, the spacing c has to be according to Table 2.

Table 2. Minimum spacing c for fasteners at a section along purlin

Spacing Panel type

c> SPA nSPB SP2B
90 mm Elife/FIS W E-PIR
120 mm E/IIEE WEE / WE
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3.2 SHEAR LOAD ON FASTENERS

The vertical load Qg is evenly distributed to the fasteners, that are tightly fixed through the stud. In case of high
thermal loads, it's recommended to use slotted holes, to allow for thermal expansion and reduce thermal loads on
the fasteners. These fasteners won't transfer any load in the direction of the slotted hole.

ny=3 ny=1
Qq Qq
S Fixed > Slotted hole
de
O (@)
] ]
— B ¢ Fixed i Fixed hole
de de
S S
= =
< Fixed < Slotted hole
Y F‘v’d

Note that the slotted hole in the stud may reduce the pull-through capacity of the fastener, as the head of the
fastener can slip through the hole. This may get critical if the length is greater than the diameter of the washer.
Check that shear capacity of fasteners are not exceeded:

Rvd = de

R,q = Designed shear resistance for fastener, see Table1

F.« = Shearforce on vertically fixed fasteners, design load

Shear forces on vertically fixed fasteners:
_ Qg
de -

ny

n, = number of fasteners transferring vertical load
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3.3 TENSION LOAD ON FASTENERS
Check that pull-out capacity of fasteners is not exceeded:
Ryg =2 4 Fyy
ng
where:
Rig = Designed tension resistance for fastener, see Table 1
F.q =Tension force on top fastener, design load
Fva = Tension force due to evenly distributed load on stud, design load
n, =number on fasteners at top (in tension)

3.3.1 TENSION FORCE CREATED BY THE ECCENTRIC LOAD
The eccentricity creates a moment Mo, which creates contact pressure on the panel at bottom part of the stud with
the resultant F4 and a tension force F,4 on the top fastener.

n =1

e | Qq

N v ©
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— Mq
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_ Mg _ Qgre
Foqg =

5 - 5
g*(L—a) g*(L—a)

Qg = Vertical point load, design load [kN]

e = horizontal eccentricity from panel surface to point load [m]
L =length of section [m]

a = distance from top of stud to fastener [m]
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3.3.2 TENSION FORCE DUE TO EVENLY DISTRIBUTED LOAD ON STUD:

. a
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Fyq is the force distributed to the fastener through the stud. This may be due to wind other action loads.

Fng = Qg * LIX
gy = horizontal line load, design load [kKN/m]
L =length of section [m]

x = total number on fasteners

3.4 COMBINED OF SHEAR AND TENSION LOADS
Check that the combination of shear and tension capacity is not exceeded:

Fﬂ+@< 1
Ryd  Rta ~
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3.5 COMPRESSIVE STRENGTHS OF CORE MATERIAL

The vertical load is applied with an eccentricity. This creates a moment, which creates pressure on the panel at
bottom part of the stud. The resultant Fcd is as big as Ftd. The pressure is triangularly shaped at the bottom half of
the stud. Additionally of there is a pressure on the stud, this line load qd should be converted to a surface pressure
between the stud and the panel face. The compressive strength of the core shall not be exceeded.

ch,d = fcd,max + de

f — Fed — Ftd
€dmax = p.05(L—a)*0.5  b*0.5(L—a)*0.5

—_ q_d
Nd ~ 7
f — fCC,k
Ccd Ym

fe = Characteristic compressive strengths of core [N/mm? (Table 3 or DoP)
b = width of vertical stud [mm]
vy = partial safety factor for material, (1.33)

Table 3. Characteristic compressive strengths of core for different types of panels
Panel type Characteristic Design

Compressive strength, fc Compressive strength, f.. 4

SPAE 0.060 0.045
SPAF 0.095 0.071
SPA'S 0.115 0.086
SPA 0.060 0.045
SPAE Life 0.054 0.041
SPA EE 0.04L 0.033
nSPB WEE 0.040 0.030
nSPB WE 0.055 0.041
nSPB W 0.090 0.068
SP2B E-PIR 0.090 0.068

Values listed are minimum values in MPa. Some thicknesses of same type may have higher strengths.
More precise values can be found in DoP.
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4 Cantilever support for cable ladder

When attaching a cable ladder with a cantilever support to the metal face of the panel, characteristic moment more
should not exceed 0.2-0.3 kKNm/m (ie. e=33 cm, q=0.6-0.9 kN/m), see table 4. When the weight is more the following

additional checks are required:

*  (heck that the shear stress in the core due to torsion is not exceeded.
*  Check of wrinkling capacity of compressed face due to increased bending moment
* Shear capacity of core material due gravity load on outer face

Table 4. Maximum allowed torsional moment for specific panel type

Panel type Max torsional
SPA nSPB sP2B moment

FIS W E-PIR 0.3 KNm/m
E/Elife/I/EE WEE/WE 0.2 kNm/m

41 SHEAR LOAD ON FASTENERS
Check that shear capacity of fasteners are not exceeded:

e
Qq

e ] (ﬂI

F

|

e

de

Rvd = F, vd

R,q = Designed shear resistance for fastener, see Table1
F,« = Shearforce on vertically fixed fasteners, design load

_ Qg
de__

ny

n, =number of fasteners transferring vertical load
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4.2 TENSION FORCE CREATED BY THE ECCENTRIC LOAD
Check that pull-out capacity of fasteners is not exceeded:

Qq

(L-a)/6
)

R.¢ = Designed tension resistance for fastener, see Table 1
F.q =Tension force on top fasteners, design load
n, =number on fasteners at top (in tension)

where:

Qaxe
Sk(L-a)
6

Feg =

Q4 =Vertical point load, design load [kN]

e = horizontal eccentricity from panel surface to point load [m]
L =length of section [m]

a = distance from top of stud to fastener in tension [m]

Qi =dg*s

qq = Vertical line load, design load [kN/m]

s =spacing of ladders supports along panel [m]

4.3 COMBINED OF SHEAR AND TENSION LOADS
Check that the combination of shear and tension capacity is not exceeded, if any of the fasteners are subjected to
both shear and tension loads:

de_l_ Ftg <1
Ryd  Mt*Req —
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L. COMPRESSIVE STRENGTHS OF CORE MATERIAL

4.4.1 COMPRESSIVE STRESS AT LADDER

The vertical load is applied with an eccentricity. This creates a moment, which creates pressure on the panel at
bottom part of the stud. The resultant F, is as big as F4. The pressure is triangularly shaped at the bottom half of the
stud. The compressive strength of the core shall not be exceeded.

ch,d = fcd,max

Maximum compressive stress in core from cable ladder load at ladder

f — Fed — Ftqd
cd,max b*0.5x(L—a)*0.5 b*0.5x(L—a)*0.5

f Cc,k
Ym

ch,d =

fce = Characteristic compressive strengths of core [N/mm2] (Table 3 or DoP)
b =width of vertical stud [mm]
yu = partial safety factor for material, (1.33)

4.4.2 COMPRESSIVE STRESS AT PANEL SUPPORT

When multiple ladders are placed along the length of the panel, the moment from each is transferred to the support
at each end of the panel. When there are other loads acting on the panel at the same time, such as wind loads, the
combined stress has to be checked as well.

ch,d = Occ.l + O-Cc.q

Maximum compressive stress in core from cable ladder loads at support
Qd*e*Lp—bsupp

_ 6*Mesupp _ O*— 2
Occl = By T BZsp
*Dsupp *Dsupp
with
Qgq*e Lp—bgy
Mt — d % P 144
supp s 2

O¢,q = Compressive stress in core at support due to other loads

Qg = Vertical point load, design load [KkN]

e = horizontal eccentricity from panel surface to point load [m]
s = spacing of ladders supports along panel [m]

L, =Span of panel [m]

bsupp = Support width of panel [m]

B = Panel height [m]
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4.5 TENSION ON FASTENERS AT SUPPORT DUE TO TORSIONAL MOMENT ALONG PANEL

The torsion on the panel support, which was calculated in 4.4.2 also creates additional tension forces on the
fasteners at the support. When multiple fasteners are used to take the tension at different locations the force will be
distributed as follows. If the load is on the same side as the frame the top of the panel is compressed and the bottom
fasteners are in tension.

Ftd.3

lQ
]
Ftd.2 1 KL

MT‘SUB
Ftd.1

Oce :

The tensile force acting on each fastener can be calculated using the formula below. The fasteners on the bottom half
of the panel will not be in tension and can partly be left out, if not needed to transfer other forces.

Bpi
t,i T,su n 2
PP X1 BF j
with
_ Qaxe Lp—bsupp
Mt.supp - S * 2

Br; = Distance between fastenings of a (fictious) pair of fasteners
Q4 =Vertical point load, design load [kN]

e = horizontal eccentricity from panel surface to point load [m]
s = spacing of ladders supports along panel [m]

L, =Span of panel [m]

bsupp = Support width of panel [m]
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5 POINT LOAD FIXED THROUGH PANEL

When fixing to the face of the panel doesn't provide sufficient capacity, it is possible to fix a profile through the panel
to a 2-5 mm steel part on the back side of the panel.

When this is done, it is crucial, that the load is also checked in TrayPan to ensure that the panel can carry the point
loads to the support along with any other loads acting on the panel at the same time.

5.1 SHEAR LOAD ON FASTENERS
When the fastener is fixed through the panel, the shear forces are transferred to the front face (loaded side) of the
panel.

Back Front
- O
de l
Qq
d
Rvd = F vd

R,q = Designed shear resistance for fastener, see ETA-approval or EN 1993-1-3
F.,q = Shear force on fasteners, design load

de = de

5.2 TENSION CAPACITY OF FASTENER
The tension force will be transferred trough the fastener to the steel part on the back side.
Rig = Fiq

R.q = Designed tension resistance for fastener to steel part with thickness ts, see ETA-approval
F.q = Tension force on fasteners, design load

Fia =0

|

bs/2 bs/2
A

v?é’eﬁ
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5.3 COMPRESSIVE STRENGTHS OF CORE MATERIAL

ch,d = fcd

The effective area, on to which the compressive force is distributed is depending on the stiffness of the part on the
back side. The effective width is dependent on the stiffness of the panel and the steel part transferring the load,
but can safely be assumed as:

bserr < min{ bg; 30  t}

hgerr < min{ hg; 30 * ¢}

where:

b, =width of steel part

h, = height of steel part

t, =thickness of steel part

Effective compressive area:

As,eff = bs,eff * hs,eff

ch,k
YMm

f Ce,d =

fcex = Characteristic compressive strengths of core, N/mm? (Table 3 or DoP)
yu = partial safety factor for material, [1.33]
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5.3.1 COMPRESSION DUE TO ECCENTRIC VERTICAL LOAD

ch,d = fcd,max

vd
d
f _ fcek
Cc,d Ym
Qpg*e
f (Z+L-b)
cdmax — b*0,51%0,5
where:

fce = Characteristic compressive strengths of core [N/mm2] (Table 3 or DoP)
b = width of fixed part [mm]

| =length of fixed part [mm]

yu = partial safety factor for material, (1.33)
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Engineering and construction company Rauta is the leading supplier
of reliable building solutions in Ukraine and European Union.

Rauta provides complete solutions including: building design, supply
of frames, sandwich panels, facades, prefabricated buildings,
fireproofing, as well as installation and related services.

The company uses only certified European produced materials. Rauta
is the exclusive supplier to Ukraine of Ruukki commercial products
and the developer of innovations that reduce the cost and term of
construction. -

Everything we construct is building our reputation!

RAUTA

RELIABLE SOLUTIONS

Starokyivska str. 106, o e ————
Kyiv, Ukraine, 04116, BC Vector

+38 044 364-85-73

info@rautagroup.com

www.rautagroup.com






