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1 Applicable standards

The calculation is based on the Eurocodes, in particular:
EN 1993-1-8:2011
EN 1999-1-1:2011

2 Introduction

In this report the aluminium profile "TL6500 - 0.5 kN/m Top Mount @ 0.7m" is been calculated.
This calculation does not include the calculation of the glass panels.

x: 0.5 kN/m
max. 8/8/4
(17,52mm) 601 30,2404 | 6£0,1
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For the required anchors see appendix 2.

max. 700

70

85

In case of lower loads and/or smaller dimensions, smaller edge distances may be possible.
This should be considered on a case-by-case basis.
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3 Calculation principles
3.1 Loads and load factors
Load factor: v = 1.35 vo = 15
linear load gk = 0.5 kKN/m at 0.7 m above bottom level profile
This load is only intended to indicate the capacity of the profile.
3.2 Materials used

Extruded aluminium profiels: EN AW 6063-T6
fo = 160 N/mm?2
fu = 195 N/mm?

Bolts: 4.6 (in case of stainless steel: A4-50)
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TL6500 - 0.5 kN/m Top Mount @ 0.7m
[4018-19014-TL6500 rev. A]

4 Static calculation
For the calculation of the aluminium profile itself see appendix 1

blad 5
AW, “\ T
h |H
Winki “-‘ -+
L/
S
The eff. insertion length is: s = 60 mm
H=0.70 m: h = 700-85+10 = 625 mm
The relative deflection of the profile is: Wik = 0.62mm atgk=0.5KkN/m
and h =625 m
For the calculation of the anchors see appendix 2.

— Wink = 0.62 * 1.0/0.5 = 1.24 mm at 1.0 kN/m @0.7m
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5 Conclusion and design instructions
The calculated profile with its anchors corresponds to the given load.

Horizontal deflection:

ONL=VA

TL6500 - 0.5 kN/m Top Mount @ 0.7m
[4018-19014-TL6500 rev. A]  blad 6

The deflection of the glass balustrade is the sum of the deflection of the glass plate itself and the deflection

due to the swing effect caused by deformation of the profile.

For the calculation of the deflection of the glass balustrade, the deflection of the glass panel has to be

superimposed with:

(h + s)?
AW, = Wink1* qk ° 62535 s
S =60 mm
- H=0.70 m:
aw o IS
h
Winki “‘\‘ -+
LI
S

=1.24- qy

_ (h + 60)?

68560

h =700-85+10 = 625 mm —» Aw;, = 14.15*qx [mm]

Wind load with this profile and the corresponding anchors h.o.h. 250 mm;:

This part of the calculation only applies to the Netherlands:

The maximum extreme wind pressure gp(z) in accordance with NEN-EN 1991-1-4(NB) in an outdoor

application is, in relation to the line load gk = 0.50 kN/m:

According to table NB 17-7.9 in 7.4.1 of NEN-EN 1991-1-4(NB) for parapets with converted edges:

Cpnet = +/- 1.8 (panels within 2h of edge/angle)

gp(z) < smallest {[gk - (Nontw+S)] / [ Cpinet - h - (0.5h+S)] ; [k - (Hontw)] / [ Cpinet - H2/2]}

— Qp(z) atH=0.70 m:

Qp(z) < smallest {[0.50 - (0.625+0.06)] / [1.8 - 0.625 - (0.5 - 0.625 + 0.06)] ;

[0.50 - 0.70] / [1.8 - 0.70%/2] ;

smallest {0.82 ; 0.79}

— Qp(z) at H=0.50 m:

= 0.79 kN/m?2

gp(z) < smallest {[0.50 - (0.625+0.06)]/[1.8 - 0.425 - (0.5 - 0.425 + 0.06)] ;

[0.50 - 0.70] / [1.8 - 0.502/2] ;

smallest {1.64 ; 1.56}

= 1.56 kN/m?
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Appendix 1 — static calculation profile at 0.50 KN/m @ 0.7m

Centre distance anchors 250 mm.

<+ Ok
gk = 050 kN/m
h = 700-85+10 =625 mm
S = 60 mm
h
Flrep 1
S
F2rep

The profile is calculated with a length of 250 mm and one anchor.

Resulting forces from glass clamping:

SLS ULS ULS
gk - (h+s)/s =571 kN/m*15 8.56 kN/m* 0.250 =2.141 kN = 2141 N
Flk - gk =521 kN/m*15 7.81 kKN/m*0.250 =1.953 kN = 1953 N

F1
F2

The profile is calculated with Simscale (Code-Aster solver), where a nonlinear material calculation is
performed with the following nonlinear material properties:

folym1 = 160/1.1 = 145 MPa = 14586 Pa at € = 145/0.785 = 2.07E-3

fulymz = 195/1.25 = 156 MPa = 15656 Pa at emax = 0.5*8% = 4% ; reken 2% = 20E-3

The load is increased to the maximum calculation values in 5 steps, after which the load is released to 0 again
in 5 steps.

Small profiles that have no influence on the calculation have been removed.
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Mesh and material definition:
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Aluminium ®

Material behavior Plastic ~
(E} Young's modulus Fe+ld Pa ~
(v} Poisson's ratio 0.3
T =4

Table
Creep formulation Nao creep ~ Table
{p) Density 2700 kzim' I £ o<VM>

£ a<VM=Pa

Assignment (1 Volume ) ® ] " 207e-3 14564

TL6500-250mm-0.5kN@0.7m DEF20200512 2 20e-3 156e6
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Factored loads (design values - ULS):

Formula Table
D t fex> fey> f<z>
tv s faxsv N fay=v N fez=+* N
1 0 0 0 0
2 0.5 0 2141 0
3 1 0 0 0
I Formula Table
ID t fex> fey> fez=
tv 5 fex=v N fey>* N fez=v N
1 0 0 0 0
- 2 08 0 1953 0
3 1 0 0 0
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Constraints (boundaries)

Fixed value 3

Boundary conditions
Displacement

dx

dy

¥

dz

Assignment (1 Face )

Y x £ @ m g
Fixed value ~
=]

_| unconstrained

| unconstrained
= 0 m~

Q o

face735@TL6500-250mm-0.5kN@0.7m DEF202005...

Fixed value 4

Boundary conditions
Displacement

ds

dy

dz

Assignment (1 Face)

Fixed value w
B2 D

[]  unconstrained

[ unconstrained

(¥ 0O mw

@ i

face5@TL6500-250mm-0.5kN@0.7m DEF20200512

Fixed value 5

Boundary conditions
Displacement

dx

dy

d:

Assignment (1Face)

x B € ¥ © .
Fixed value v
SR

] unconstrained
) Om~

] unconstrained

® 0]

face43@TL6500-250mm-0.5kN@0.7m DEF20200512
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Symmetry plane 6 x 2 e K

Boundary conditions Symmetry plane -

Assignment (2 Faces ) ® T

face790@TL6500-250mm-0.5kN@0.7m DEF202005...

face88@TL6500-250mm-0.5kN@0.7m DEF20200512

Resulting stresses in ULS (plastic calculation at full load):

von Mises stress (Pa)
148476528
138579648
128682744

—. 118785840

:- 108888936

L1 98992040

L 89095128

| 79198224
60301328
50404432
49507536
30610640
| 29713745
19816850
9919955

23060.4

+

4

.

Pos X
>y

Time = 0.500000
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von Mises stress (Pa)
148476528

138579648

128682744

L 118735840

L 1088388936

- 93992040

- 89095128

L 79198224

69301328

L 50404432

L 49507536

- 39610640

29713746

19816850

9919955

23060.4

]

Pos X

Time = 0.500000

Corresponding strain:

total nonlinear strain magnitude
0.00689058
0.00643121
0.00597184
| 0.00551248
= 0.00505311
L 0.00459375

- 0.00413438

L 0.00367502

0.00321565

L 0.00275629

L 0.002296592

L 0.00183756

0.00137819

0.000918827

0.000459462

9.65985e-8

* EEETT]]

N

Pos X
oY

Time = 0.500000
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Resulting deformations in ULS (FNL calculation at full load):

¥ displacement (m)

0.00112097
0.00104365 Y displacement (m)
0.000966338 0.00112097
0.000889025 0.00104365
0.000811711 0.000966338
0.000859025
0.000734397
0.000811741
0000657083
0.000734397
000057977
0.000657083
0000502456
0.00057977
0.000425142 0.000502455
0.000347829 0.000425142
0.000270515 0.000347829
0.000193201 0.000270515
0.000115888 0.000193201
0.000115888
0.0000385739
0.0000385739
-0.0000387392
-0.0000357394
* .+ & .
. ¥ z
N
& PosX = B
¥ "
. - -
Time = 0.500000

+ Time = 0.500000

Deflection difference in points of application in SLS:
Wink ~ (1.04-0.11)/1.5=0.93/1.5=0.62 mm at 0.5 kN/m @ 0.7m
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Appendix 2 - calculation anchoring materials

- D — 0.5 kN/m
max. 8/8/4
(17,52mm)

6+0,1 30,2+ 0,4 N 6+0,1

max. 700

85
N )
70

9.1 2L£0,2 9.1

L7272

At line load 0.5 kN/m @ 0.7 m":

Factored design loads anchors @ 250 mm:
Fiea = [1.5*0.50%(700)/(42.2/2-2)]*0.250
Fved = 1.5*0.50*0.250

6.87 kN each
0.19 kN each

Drilled anchors in concrete @ 250 mm in hammer drilled holes: (for calculation see annex 3)
minimum concrete quality required: C20/25
e HUS3-H 10 h_nom2 (HUS3-H 10x80)
e HUS-HR 10 h_nom3 (HUS-HR 10x95) A4 (Reinforcement to control splitting
acc. to EN 1992-4, 7.2.1.7 (2) b) 2) required)

Alternative anchors may be used, provided that it has been proved by calculation based on EN 1992-4 and
guidelines that the anchors are suitable for the forces occurring in the given situation.
The concrete structure must be able to withstand the occurring forces.

In case of lower loads and/or smaller dimensions, smaller edge distances might be possible.
This should be considered on a case-by-case basis.

Bolted connection on steel
min. M10 (A4-70 "outside" resp. 8.8 EV of TV "inside") @ 250 mm
Fira =29.23kN | Fwa=16.24kN Vv
The steel structure must be able to withstand the occurring forces.

Bolted connection on wood
Not possible due to the high compressive stresses perpendicular to the wood fibres:
oc90Ed = 6.87E3/(~5*250) = 5.5 MPa < 0.8*2.5/1.3 = 1.5 MPa for C24 wood
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Appendix 3 —anchors
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Address: Specifier:

Phone | Fax: | E-Mail:

Design: 4018-19014-TL6500-hoh250-0.5kN/m@0.7m Date: 13-5-2020

Fastening Point: Appendix 3

Specifier's comments:

1 Input data e

- - ‘Q .

Anchor type and size:

Return period (service life in years):

Item number:

Effective embedment depth:
Material:

Approval No.:

Issued | Valid:

Proof:

Stand-off installation:

BaseplateR :
Profile:

Base material:
Installation:

Reinforcement:

HUS3-H 10 h_nom2

50

2079913 HUS3-H 10x80 25/5/-
hes=58.6 mm, h =750 mm
1.5525

ETA-13/1038

22-7-2019 | -

Design Method EN 1992-4, Mechanical
e, = 0.0 mm (no stand-off); t = 5.0 mm

l,x I, xt=42.0 mm x 250.0 mm x 5.0 mm; (Recommended plate thickness: not calculated)

no profile

cracked concrete, C20/25, f_ ., = 20.00 N/mmz; h =150.0 mm

s Te,eyl

hammer drilled hole, Installation condition: Dry

No reinforcement or Reinforcement spacing >= 150 mm (any @) or >= 100 mm (& <= 10 mm)

no longitudinal edge reinforcement

R . The anchor calculation is based on a rigid baseplate assumption.

Geometry [mm] & Loading [kN, kNm]

X

Input data and results must be checked for conformity with the existing conditions and for plausibility!

PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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1.1 Load combination

Case Description Forces [kN] / Moments [kNm] Seismic Fire Max. Util. Anchor [%]

1 Combinatie 1 N =6.870; V, = 0.190; V, = 0.000; no no 82
M, =0.000; M, = 0.000; M, = 0.000;

2 Load case/Resulting anchor forces y
Anchor reactions [kN]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x ~ Shear force y

1 6.870 0.190 0.190 0.000
Ca >

max. concrete compressive strain: - [%o] Tension
max. concrete compressive stress: . [N/mmz]
resulting tension force in (x/y)=(0.0/0.0): 6.870 [kN]

resulting compression force in (x/y)=(0.0/0.0): 0.000 [kN]

Anchor forces are calculated based on the assumption of a rigid baseplate.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3 Tension load (EN 1992-4, Section 7.2.1)

Load [kN] Capacity [kN] Utilization B [%] Status
Steel failure* 6.870 44.429 16 OK
Pull-out failure* N/A N/A N/A N/A
Concrete Breakout failure* 6.870 8.400 82 OK
Splitting failure** 6.870 8.969 77 OK
* highest loaded anchor  **anchor group (anchors in tension)
3.1 Steel failure
- NRk,s
Negg < Nggs = EN 1992-4, Table 7.1
: YM,s
Ngys [KN] Tms Ngg.s [KN] Ngg [kN]
62.200 1.400 44.429 6.870
3.2 Concrete Breakout failure
Ngy < Ngyo = NL"‘C EN 1992-4, Table 7.1
Ed = "YRd,c ’ -
: yM,c
A
0
Ngic = Ngye - AS’N VN Vien  VeetN ™ Ve " VMmN EN 1992-4, Eq. (7.1)
c,N
Nio =k, iy hl? EN 1992-4, Eq. (7.2)
Ay Sorn * Sern EN 1992-4, Eq. (7.3)
[
SN =0.7+03- - <1.00 EN 1992-4, Eq. (7.4)
cr,
Voot N = # <1.00 EN 1992-4, Eq. (7.6)
)
S(:r,N
V2N = # <1.00 EN 1992-4, Eq. (7.6)
)
S<:r,N
LAVEY =1 EN 1992-4, Eq. (7.7)
2 0 2 2
Ac,N [mm ] AC-N [mm ] CCr,N [mm] Scr,N [mm] fc,cyl [N/mm ]
26,370 30,906 87.9 175.8 20.00
ec1,N [mm] v ec1,N ecz,N [mm] v ec2,N Ws,N wre,N
0.0 1.000 0.0 1.000 0.956 1.000
0
z [mm] v M,N I(1 NRk,c [kN] yM,c NRd,c [kN] NEd [kN]
0.0 1.000 7.700 15.447 1.500 8.400 6.870

Group anchor ID
1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3.3 Splitting failure
N
Neg S Npgsp = %‘3 EN 1992-4, Table 7.1
Msp
A
0
NRk,sp = NRk,sp ’ %N 4 sN Wre,N ’ wec1,N : Wec2,N ’ Wh,sp EN 1992_4' Eq (723)
'c,N
0 .
NResp =min (NRk,p' Ngk,c
Aly = Sqep * Sorsp EN 1992-4, Eq. (7.3)
VN =0.7+03 - —><1.00 EN 1992-4, Eq. (7.4)
cr,sp
Y ectn = # <1.00 EN 1992-4, Eq. (7.6)
)
Scr,sp
Ve = # <1.00 EN 1992-4, Eq. (7.6)
()
Scr,sp
213 2/3
. = ( ") < max {1- (M) } <2.00 EN 1992-4, Eq. (7.24)
<P hmin ’ Nrin
2. 0 2.
Ac,N [mm ] Ac,N [mm ] Ccr,sp [mm] Scr,sp [mm] v h,sp
27,000 32,400 90.0 180.0 1.100
ec1,N [mm] v ecl,N ec2,N [mm] v ec2,N WS,N Wre,N k1
0.0 1.000 0.0 1.000 0.950 1.000 7.700
0
Ny sp [KN] TMsp Nra,sp [KN] Neq [kN]
15.447 1.500 8.969 6.870

Group anchor ID

1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4 Shear load (EN 1992-4, Section 7.2.2)

Load [kN] Capacity [kN] Utilization B,, [%] Status
Steel failure (without lever arm)* 0.190 20.000 1 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout failure** 0.190 16.800 2 OK
Concrete edge failure in direction x+** 0.190 5.297 4 OK

* highest loaded anchor **anchor group (relevant anchors)

4.1 Steel failure (without lever arm)

Ve, <V, = Vs EN 1992-4, Table 7.2
Ed = YRd,s yM s ’ -
Vs =k, - vgks EN 1992-4, Eq. (7.35)
0
Vs [KN] k; Vaies [KN] TMs Vg [kN] Vgq [KN]
30.000 0.800 30.000 1.500 20.000 0.190

4.2 Pryout failure

\Y

Ve < Vraep = %ﬂ EN 1992-4, Table 7.2
,C.p
Viop = ks - Nie EN 1992-4, Eq. (7.39a)
A
0
Ngic = Nre - %N VN VieN  VeetN " VecaNn " YMN EN 1992-4, Eq. (7.1)
'c,N
Noo =k, - Vg - he? EN 1992-4, Eq. (7.2)
Al =Sun - Sn EN 1992-4, Eq. (7.3)
Von =07+03- CN <1.00 EN 1992-4, Eq. (7.4)
cr,
Voot =#s 1.00 EN 1992-4, Eq. (7.6)
B
Scr,N
. =%s 1.00 EN 1992-4, Eq. (7.6)
6
st:r,N
Y un =1 EN 1992-4, Eq. (7.7)
A,y [mm?] Aly Imm?] Coo [mm] Seen [Mm] Ke £, o INfMM?]
26,370 30,906 87.9 175.8 2.000 20.00
€1y [Mm] VectN €y [Mmm] Vec2N YsN YieN YunN
0.0 1.000 0.0 1.000 0.956 1.000 1.000
0
K, Nryc [KN] Mep VRa,ep [KN] Vg [kN]
7.700 15.447 1.500 16.800 0.190

Group anchor ID
1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan




LT

Hilti PROFIS Engineering 3.0.60

www.hilti.nl

Company: Page: 6
Address: Specifier:

Phone | Fax: | E-Mail:

Design: 4018-19014-TL6500-hoh250-0.5kN/m@0.7m Date: 13-5-2020

Fastening Point:

Appendix 3

4.3 Concrete edge failure in direction x+

v
Veg € Vige = ﬁ EN 1992-4, Table 7.2
.c
A
0
Vike =K Ve %V Vv Vhy Vv Vev Vrev EN 1992-4, Eq. (7.40)
c,V
Vo =k di iy cl® EN 1992-4, Eq. (7.41)
0,5
A"
a =0.1- (C—f) EN 1992-4, Eq. (7.42)
1
d 0,2
=0.1- (C—m) EN 1992-4, Eq. (7.43)
1
AL, =45-¢ EN 1992-4, Eq. (7.44)
C
Ve =0.7+03 2 5 <100 EN 1992-4, Eq. (7.45)
15 ¢,\*°
Wy = (T1) 2 1.00 EN 1992-4, Eq. (7.46)
Veoy = +e <1.00 EN 1992-4, Eq. (7.47)
1+ (52)
3¢,
\/ 1
= =1. = (7.
Yy (005 0y + (05 sin o)’ 1.00 EN 1992-4, Eq. (7.48)
I, [mm] d,, [mm] K o B fy oy N/MM’]
58.6 10.00 1.700 0.088 0.067 20.00
¢, [mm] Ay [mm’] Aly [mm’]
75.0 25,313 25,313
Visv Yhv Vv €cv [mm] Vecv Viev
1.000 1.000 1.000 0.0 1.000 1.000
0
Ve [kN] K e Vigo [KN] Vg [kN]
7.945 1.0 1.500 5.297 0.190

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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5 Combined tension and shear loads (EN 1992-4, Section 7.2.3)

Steel failure
P By a Utilization By [%] Status
0.155 0.010 2.000 3 OK

B;+B351.0

Concrete failure

By By a Utilization By, [%] Status

0.818 0.036 1.000 72 OK

(By+By)/12<1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ngy = 5.089 [kN] Sy = 0.2143 [mm]

Vex = 0.141 [kN] 3y = 0.0392 [mm]
Sy = 0.2178 [mm]

Long term loading:

Ngy = 5.089 [kN] Sy = 0.2143 [mm]

Ve = 0.141 [kN] 3y = 0.0582 [mm]
Sy = 0.2220 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the baseplate! The gap due to the drilled hole and clearance hole tolerances are not

included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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7 Warnings

* The anchor design methods in PROFIS Engineering require rigid baseplates per current regulations (AS 5216:2018, ETAG 001/Annex C,
EOTA TRO029 etc.). This means load re-distribution on the anchors due to elastic deformations of the baseplate are not considered - the
baseplate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering
calculates the minimum required baseplate thickness with CBFEM to limit the stress of the baseplate based on the assumptions explained
above. The proof if the rigid baseplate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be
checked for agreement with the existing conditions and for plausibility!

In general, the conditions given in ETAG 001, Annex C, section 4.2.2.1 and 4.2.2.3 b) are not fulfilled because the diameter of the clearance
hole in the fixture acc. to Annex 3, Table 3 is greater than the values given in Annex C, Table 4.1 and AS5126 for the corresponding
diameter of the anchor. Therefore the design resistance for anchor groups is limited to twice the steel resistance (of a single anchor) in
accordance with the approval.

Checking the transfer of loads into the base material is required in accordance with EN 1992-4, Annex Al

» The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 6.1 of EN 1992-4! For larger diameters
of the clearance hole see section 6.2.2 of EN 1992-4!

» The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

» For the determination of the v . , (concrete edge failure) a concrete cover of the edge reinforcement ¢ = 30 mm is assumed

» The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Installation data

Baseplate, steel: S 235; E = 210,000.00 N/mm?; f,, = 235.00 N/mm?

yk
Profile: no profile

Hole diameter in the fixture: d; = 14.0 mm

Plate thickness (input): 5.0 mm

Recommended plate thickness: not calculated

Drilling method: Hammer drilled
Cleaning: Clean the drill hole. Under the conditions - according to fastener size
and drilling direction - given in the ETA and MPII (IFU), the cleaning of the drill

hole may be omitted.

Anchor type and size: HUS3-H 10 h_nom2

Iltem number: 2079913 HUS3-H 10x80 25/5/-
Installation torque: Hilti SIW 22T-A

Hole diameter in the base material: 10.0 mm

Hole depth in the base material: 85.0 mm
Minimum thickness of the base material: 130.0 mm

Hilti HUS screw anchor with 75 mm embedment, 10 h_nom2, Steel galvanized, installation per ETA-13/1038

8.1 Recommended accessories

Drilling Cleaning

Setting

+ Suitable Rotary Hammer * Manual blow-out pump

* Properly sized drill bit

Ay
21.0121.0
o o
O
o e
1 >
o o
W | W
o <
21.0/21.0
Coordinates Anchor mm
Anchor X y Cy Cix c, Cyy
1 0.0 0.0 75.0 75.0 125.0 125.0

« Hilti SIW 22T-A impact screw driver

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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9 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted
prior to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the
data you putin. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be
put in by you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or
suitability for a specific application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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Specifier's comments:

1 Input data

Anchor type and size:

Return period (service life in years):

Item number:

Effective embedment depth:
Material:

Approval No.:

Issued | Valid:

Proof:

Stand-off installation:

BaseplateR :
Profile:

Base material:
Installation:

Reinforcement:

HUS-HR 10 h_nom3

50

290068 HUS-HR 10x95 35/25/5
hes=71.0mm, h . =90.0 mm

Ad

ETA 08/0307

23-8-2018 | -

Design Method EN 1992-4, Mechanical

e, = 0.0 mm (no stand-off); t = 5.0 mm

l,x I, xt=42.0 mm x 250.0 mm x 5.0 mm; (Recommended plate thickness: not calculated)
no profile

cracked concrete, C20/25, f; ., = 20.00 N/mm?’; h = 150.0 mm

hammer drilled hole, Installation condition: Dry

No reinforcement or Reinforcement spacing >= 150 mm (any @) or >= 100 mm (& <= 10 mm)
no longitudinal edge reinforcement

Reinforcement to control splitting acc. to EN 1992-4, 7.2.1.7 (2) b) 2) present

R . The anchor calculation is based on a rigid baseplate assumption.

Geometry [mnm] & Loading [kN, kNm]

X

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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1.1 Load combination

Case Description Forces [kN] / Moments [kNm] Seismic Fire Max. Util. Anchor [%]

1 Combinatie 1 N =6.870; V, = 0.190; V, = 0.000; no no 94
M, =0.000; M, = 0.000; M, = 0.000;

2 Load case/Resulting anchor forces y
Anchor reactions [kN]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x ~ Shear force y

1 6.870 0.190 0.190 0.000
Ca >

max. concrete compressive strain: - [%o] Tension
max. concrete compressive stress: . [N/mmz]
resulting tension force in (x/y)=(0.0/0.0): 6.870 [kN]

resulting compression force in (x/y)=(0.0/0.0): 0.000 [kN]

Anchor forces are calculated based on the assumption of a rigid baseplate.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3 Tension load (EN 1992-4, Section 7.2.1)

Load [kN] Capacity [kN] Utilization B [%] Status

Steel failure* 6.870 37.571 19 OK

Pull-out failure* 6.870 8.889 78 OK

Concrete Breakout failure** 6.870 7.345 94 OK

Splitting failure** N/A N/A N/A N/A

* highest loaded anchor  **anchor group (anchors in tension)

3.1 Steel failure

NRk S
Neg € Nggs =— EN 1992-4, Table 7.1
: YM,s
Ngys [KN] Tms Ngg.s [KN] Ngg [kN]
52.600 1.400 37.571 6.870
3.2 Pull-out failure
N
Neg € Nggp = WCy—Rk'E EN 1992-4, Table 7.1
M,p
Ngip [KN] Ve Ymp Ngg,p [KN] Ngq [kN]
16.000 1.000 1.800 8.889 6.870

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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3.3 Concrete Breakout failure

Nch
Ny < Npg o = —2% EN 1992-4, Table 7.1
: YM,C
A
0
Nric = Npye %N "WesN VieNn Vet N VeaNn " VMmN EN 1992-4, Eq. (7.1)
c,N
Nixeo =k, -y - hi? EN 1992-4, Eq. (7.2)
Aly =Sy San EN 1992-4, Eq. (7.3)
oN =0.7+03- CN <1.00 EN 1992-4, Eq. (7.4)
cr,
Von = L <1.00 EN 1992-4, Eq. (7.6)
| (52)
1+ (=—1
scr,N
Veon = 21. —— < 1.00 EN 19924, Eq. (7.6)
N,2
G2
Scr,N
VN =1 EN 1992-4, Eq. (7.7)
2. 0 2. 2.
Ay [mm’] Acn [mm’] Cory [MmM] Sern [MMY f oy INFMm’]
31,950 45,369 106.5 213.0 20.00
€cqn [Mm] Vect N €gon [Mm] VecoN YsN
0.0 1,000 0.0 1.000 0.911
z [mm] Y un 3 Ny [KN] To Neg [N]
0.0 1.000 7.700 20.601 1.800 6.870

Group anchor ID

1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4 Shear load (EN 1992-4, Section 7.2.2)

Load [kN] Capacity [kN] Utilization B,, [%] Status
Steel failure (without lever arm)* 0.190 22.000 1 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout failure** 0.190 17.627 2 OK
Concrete edge failure in direction x+** 0.190 5.476 4 OK
* highest loaded anchor **anchor group (relevant anchors)
4.1 Steel failure (without lever arm)
Vi, S Vi, = Bke EN 1992-4, Table 7.2
Ed = YRd,s yM s ’ .
Veks =k, - ngys EN 1992-4, Eq. (7.35)
0
VRis [KN] k; Vris [KN] Tms Vras [KN] Vg4 [kN]
33.000 1.000 33.000 1.500 22.000 0.190
4.2 Pryout failure
Vg £V = Yok EN 1992-4, Table 7.2
Ed = YRd,cp YM op ’ .
VRkcp = kg * Ny EN 1992-4, Eq. (7.39a)
A
0
Nk = Ny * %N VN Vien  VectN Vecan " VmN EN 1992-4, Eq. (7.1)
'c,N
Noo =k, - Vg - he? EN 1992-4, Eq. (7.2)
Al =Sun - Sn EN 1992-4, Eq. (7.3)
VN =0.7+0.3 ——<1.00 EN 1992-4, Eq. (7.4)
cr,N
Voot N -1 <1.00 EN 1992-4, Eq. (7.6)
| (522)
1+ -
Scr,N
Ve N Y <1.00 EN 1992-4, Eq. (7.6)
i (2 : ev‘z)
1+
st:r,N
LAVEY =1 EN 1992-4, Eq. (7.7)
A 2 Agy [mm’] k . INfmm?
c.N [mm ] c,N CCr,N [mm] Scr,N [mm] 8 coyl [ /mm ]
31,950 45,369 106.5 213.0 2.000 20.00
€1y [Mm] VectN €y [Mmm] Vec2N YsN YieN YunN
0.0 1.000 0.0 1.000 0.911 1.000 1.000
0
k1 NRk,c [kN] YM,c,p VRd,cp [kN] VEd [kN]
7.700 20.601 1.500 17.627 0.190

Group anchor ID
1

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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4.3 Concrete edge failure in direction x+

v
Veg € Vige = ﬁ EN 1992-4, Table 7.2
.c
A
0
Vike =K Ve %V Vv Vhy Vv Vev Vrev EN 1992-4, Eq. (7.40)
c,V
Vo =k di iy cl® EN 1992-4, Eq. (7.41)
0,5
A"
a =0.1- (C—f) EN 1992-4, Eq. (7.42)
1
d 0,2
=0.1- (C—m) EN 1992-4, Eq. (7.43)
1
AL, =45-¢ EN 1992-4, Eq. (7.44)
C
Ve =0.7+03 2 5 <100 EN 1992-4, Eq. (7.45)
15 ¢,\*°
Wy = (T1) 2 1.00 EN 1992-4, Eq. (7.46)
Veoy = +e <1.00 EN 1992-4, Eq. (7.47)
1+ (52)
3¢,
\/ 1
= =1. = (7.
Yy (005 0y + (05 sin o)’ 1.00 EN 1992-4, Eq. (7.48)
I, [mm] d,, [mm] K o B fy oy N/MM’]
71.0 10.00 1.700 0.097 0.067 20.00
¢, [mm] Ay [mm’] Aly [mm’]
75.0 25,313 25,313
Visv Yhv Vv €cv [mm] Vecv Viev
1.000 1.000 1.000 0.0 1.000 1.000
0
Ve [kN] K e Vigo [KN] Vg [kN]
8.214 1.0 1.500 5.476 0.190

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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5 Combined tension and shear loads (EN 1992-4, Section 7.2.3)

Steel failure
P By a Utilization By [%] Status
0.183 0.009 2.000 4 OK

B;+B351.0

Concrete failure

By By a Utilization By, [%] Status

0.935 0.035 1.000 81 OK

(By+By)/12<1.0

6 Displacements (highest loaded anchor)

Short term loading:

Ngy = 5.089 [kN] Sy = 0.4847 [mm]

Vex = 0.141 [kN] 3y = 0.0152 [mm]
Sy = 0.4849 [mm]

Long term loading:

Ngy = 5.089 [kN] Sy = 0.8885 [mm]

Ve = 0.141 [kN] 3y = 0.0215 [mm]
Sy = 0.8888 [mm]

Comments: Tension displacements are valid with half of the required installation torque moment for uncracked concrete! Shear displacements
are valid without friction between the concrete and the baseplate! The gap due to the drilled hole and clearance hole tolerances are not

included in this calculation!

The acceptable anchor displacements depend on the fastened construction and must be defined by the designer!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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7 Warnings

* The anchor design methods in PROFIS Engineering require rigid baseplates per current regulations (AS 5216:2018, ETAG 001/Annex C,
EOTA TRO029 etc.). This means load re-distribution on the anchors due to elastic deformations of the baseplate are not considered - the
baseplate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering
calculates the minimum required baseplate thickness with CBFEM to limit the stress of the baseplate based on the assumptions explained
above. The proof if the rigid baseplate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be
checked for agreement with the existing conditions and for plausibility!

In general, the conditions given in ETAG 001, Annex C, section 4.2.2.1 and 4.2.2.3 b) are not fulfilled because the diameter of the clearance
hole in the fixture acc. to Annex 3, Table 3 is greater than the values given in Annex C, Table 4.1 and AS5126 for the corresponding
diameter of the anchor. Therefore the design resistance for anchor groups is limited to twice the steel resistance (of a single anchor) in
accordance with the approval.

Checking the transfer of loads into the base material is required in accordance with EN 1992-4, Annex Al

» The design is only valid if the clearance hole in the fixture is not larger than the value given in Table 6.1 of EN 1992-4! For larger diameters
of the clearance hole see section 6.2.2 of EN 1992-4!

» The accessory list in this report is for the information of the user only. In any case, the instructions for use provided with the product have to
be followed to ensure a proper installation.

» For the determination of the v . , (concrete edge failure) a concrete cover of the edge reinforcement ¢ = 30 mm is assumed

» The characteristic bond resistances depend on the return period (service life in years): 50

Fastening meets the design criteria!

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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8 Installation data

Baseplate, steel: S 235; E = 210,000.00 N/mm?; f,, = 235.00 N/mm?

yk
Profile: no profile

Hole diameter in the fixture: d; = 14.0 mm

Plate thickness (input): 5.0 mm

Recommended plate thickness: not calculated

Drilling method: Hammer drilled

Cleaning: Manual cleaning of the drilled hole according to instructions for use is

required.

Anchor type and size: HUS-HR 10 h_nom3

Iltem number: 290068 HUS-HR 10x95 35/25/5
Installation torque: 45 Nm

Hole diameter in the base material: 10.0 mm

Hole depth in the base material: 100.0 mm
Minimum thickness of the base material: 140.0 mm

Hilti HUS screw anchor with 90 mm embedment, 10 h_nom3, Stainless steel, installation per ETA 08/0307

8.1 Recommended accessories

Drilling Cleaning

Setting

+ Suitable Rotary Hammer
* Properly sized drill bit

* Manual blow-out pump

« Hilti SIW 22T-A impact screw driver

AV
21.0121.0
S| 9
[Ye) [Ye)
o <
1 >
X
o o
W W
O
21.0121.0
Coordinates Anchor mm
Anchor X y Cx Cix Cy Ciy
1 0.0 0.0 75.0 75.0 125.0 125.0

Input data and results must be checked for conformity with the existing conditions and for plausibility!

PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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9 Remarks; Your Cooperation Duties

« Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas
and security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be
strictly complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted
prior to using the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the
data you putin. Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be
put in by you. Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly
with regard to compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an
aid to interpret norms and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or
suitability for a specific application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for
the regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software
in each case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or
damaged data or programs, arising from a culpable breach of duty by you.

Input data and results must be checked for conformity with the existing conditions and for plausibility!
PROFIS Engineering ( ¢ ) 2003-2019 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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