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HUS4 in masonry in accordance with ETA 23/0936 (13.05.2025) and TR 054 (July 2022) —

Example calculations of resistances to static and quasi-static loading, status 10-2025

This document provides pre-calculated design resistance data to static or quasi-static loading in
accordance with TR 054 of July 2022 for Hilti screw anchor HUS4 Size 8 and Size 10 based on ETA
23/0936 (13.05.2025). It is the responsibility of the user to derive the loads on each screw and compare
with the given resistances. In accordance with ETA 23/0936 anchorage may be subject to static or quasi-

static loading. Note that only resistance data is given in the reports.

Application / loading

Approval no condition

Authority / Laboratory

Date of issue

ETA 23/0936 Static and quasi-static, Fire DIBt, Berlin

13-05-2025

¢ HUS4 Size 8 hnom = 60 mm and HUS4 Size 10 hnom = 75 mm
e For tension, shear and combined tension and shear loads

Please select base material in the table below (1) to be guided to Table 1 to Table 4 with the design
resistances of the respective material. Find the design resistance in Table 1 to Table 4 and in case of
interaction of tension and shear loads also in Figure 1 to Figure 4 (2) to find the applicable design
example. With a click you will be guided to the design example and can print the report (3).

Find design

@ @ ®

Choose resistance in Choose design
brick type and table/diagram case and print
brick strength that is larger than report

design load

(D) Solid clay brick (2) Nhey=2,0kN (3)HUS4 Size 10
f, =2 18 N/mm? Vhey=0,2 kN Example E2
— Table 1 — Example E2 — print report

ble
s

. . Brick size Brick strength | Mortar strength

Brick type Brick [mm] f, [N/mm?] fn [N/MmM?] Table
Solid clay brick } Ixbxhz 218 225 Table 1
(EN 771-1) [ 240 x 115 x 52 > 27 >25
Solid calcium >20 225
silicate brick 241))( b1);5h 252 Table 2
(EN 771-2) X X >30 225
Solid lightweight Ixbxhz2 =250 =225
concrete brick 498 / 150 /;99 Table 3
(EN 771-3) 275 225
Autoclaved aerated ; Ixbxh >4 =225
concrete brick Table 4
(EN 771-4) >499 /240 /249 >6 225

@7

Results must be checked for conformity with the existing conditions and for plausibility!



https://productdata.hilti.com/APQ_HC_RAW/ASSET_DOC_23785151.pdf

=TT

HUS4 in masonry in accordance with ETA 23/0936 (13.05.2025) and TR 054 (July 2022) —
Example calculations of resistances to static and quasi-static loading, status 10-2025

Design resistance

Please click on applicable resistance data (Example E1 to E8) for report {17

For interaction of shear and tension, see interaction diagram.

Bn+ Pv=1,2 with Bn=Ned/ Nra < 1,0 and Bv = Ved |/ Vra| <1,0
Upper limit max tensile utilization:
Upper limit max shear utilization:

Nra and 0,2 -Vra |
0,2:Nrd and Vrd |

Table 1: Solid clay brick, maximum values pure tension and pure shear

Solid clay Brick size [mm] Bulk . Mortar min M2.5
brick [ Ixbxhz2 density \éVgII:Tc;I;ness Vertical joints filled
(EN 771-1) s 240 x 115 x 52 0215 min = 110 MM or not filled
Load = Em‘ fo o HUS4 H(F), C | HUS4 H(F), C, A(F)
direction 1 ——L t— -1 |[N/mm?]|[N/mm?] 8 10
Single |Tension NRrd 0,0 1,94 2,212
anchor |Shearvertical |Veag M | 218 700 306 | 456 E2
Tension NRrd S 0,1 1,947 2,32Y
Shear vertical |Vra | [kN] 218 0,1 3,16 E3 4,56 E4
Load R 'ﬂzlr—n‘ fo o HUS4 H(F), C | HUS4 H(F), C, A(F)
direction 1 ——L t— U |[N/mm?]|[N/mm?] 8 10
Single |Tension Nra S 0,0 2,212 2,212
anchor |Shear vertical |Vra | [kN] 227 0,0 3,88 ES 5,60 E6
Tension NRrd 0,1 2,36" 2,821
>
Shear vertical |Vra | [kN] 227 0,1 3,88 E7 5,60 =

) Governing failure mode: Pull-out of the anchor or Brick breakout

2) Governing failure mode: Pull-out of one brick

&

For tension load: If pull-out of one brick is the governing failure mode, the resistance is increased if larger brick size
or compression on wall is present. Upper limit of resistance is the resistance associated with the failure modes pull-
out of the anchor or brick breakout.
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Solid clay brick - Example 1-4
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b) fo =27 N/mm?
Figure 1: Tension and shear interaction diagram solid clay bricks

3,0

Results must be checked for conformity with the existing conditions and for plausibility!
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HUS4 in masonry in accordance with ETA 23/0936 (13.05.2025) and TR 054 (July 2022) —
Example calculations of resistances to static and quasi-static loading, status 10-2025

Design resistance
Please click on applicable resistance data for report Q‘j

For interaction of shear and tension, see interaction diagram.
Bn+ Bv=1,2 with Bn=Ned/ Nra £1,0and fv=Ved |/ Vra|| = 1,0
Upper limit max tensile utilization: Nrd and 0,2 -VRrd |

Upper limit max shear utilization: 0,2:Nrd and Vrd ||

Table 2: Solid calcium silicate brick, maximum values pure tension and pure shear

Solid calcium Brick size [mm] Bulk . Mortar min M2.5
silicate brick Ixbxhz density \r’wv‘f‘”ﬂ"j';”ess Vertical joints filled
(EN 771-2) 240 x 115 x 113 p21,7 min = 119 MM or not filled
Load e Em‘ fo o HUS4 H(F), C | HUS4 H(F), C, A(F)
direction {——L =14 [[N/mm?]|[N/mm?] 8 10
Single |Tension NRrd S 0,0 1,662 1,662
anchor |Shear vertical |Vrd | [kN] | =20 0,0 5,44 E 6,24 =2
Tension NRrd S 0,2 2,93 3,422
Shear vertical |Vrd || [kN] =20 0,2 5,44 E3 6,24 E4
Load e 'ﬂfrln‘ fo G HUS4 H(F), C | HUS4 H(F), C, A(F)
direction 1 ——L ‘1L | [N/mm?]|[N/mm?] 8 10
Single |Tension Nrd S 0,0 1,662 1,662
anchor |Shear vertical |Vra | [kN] 230 0,0 6,56 ES 7,52 E6
Tension NRrd 0,2 3,422 3,422
>
Shear vertical |Vra | [kN] 230 0,2 6,56 E7 7,52 =
) Governing failure mode: Pull-out of the anchor or Brick breakout {L)
2) Governing failure mode: Pull-out of one brick

For tension load: If pull-out of one brick is the governing failure mode, the resistance is increased if larger brick size
or compression on wall is present. Upper limit of resistance is the resistance associated with the failure modes pull-
out of the anchor or brick breakout.

Solid calcium silicate brick- Example 1-4 Solid calcium silicate brick- Example 5-8

_ 80 8,0
= —FE1 = —E5
= 70 ---E2 % 70 -
> £
3 6,0 ---Ei Z 60 —E7
= — (&]
£ 50 £ 50 ——E8
> g
o 40 & 40
2 o
g 30 g 3,0
R] 2
g 2,0 8 20
o ~ =
3 1,0 1 3 1,0
5 | =
w
0,0 ! 0,0
0,0 1,0 2,0 3,0 4,0 0,0 1,0 2,0 3.0 4,0
Tensile resistance Npg [kN] Tensile resistance Ngg [kN]
a) fo =20 N/mm? b) fo =30 N/mm?

Figure 2: Tension and shear interaction diagram solid calcium silicate bricks

Results must be checked for conformity with the existing conditions and for plausibility!
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HUS4 in masonry in accordance with ETA 23/0936 (13.05.2025) and TR 054 (July 2022) —
Example calculations of resistances to static and quasi-static loading, status 10-2025

Design resistance

Please click on applicable resistance data for report

&

For interaction of shear and tension, see interaction diagram.
Bn+Pv=1,2 with Bn=Neda/ Nra < 1,0 and Bv = VEd |/ Vra| <1,0
Nra and 0,2 -Vra |
0,2:Nrd and Vrd |

Upper limit max tensile utilization:
Upper limit max shear utilization:

Table 3: Solid lightweight concrete brick, maximum values pure tension and pure shear

Solid lightweight Brick size [mm] Bulk . Mortar min M2.5
concrete brick Ixbxhz density Y}Vgll:qlgléness Vertical joints filled
(EN 771-3) 498 x 150 x 199 p=20,9 min = 1oL MM or not filled
Load ﬁrjﬁ 'ﬂfr — fo c HUS4 H(F), C | HUS4 H(F), C, A(F)
direction ‘= ——L t— 14 |[N/mm?]|[N/mm?] 8 10
Single |Tension Nrd S 0,0 0,85" 0,83"
anchor |Shear vertical |Vrd| [kN] 25 0,0 0,72 ET 0,99 E2
Tension NRrda 0,0 1,06" 1,06"
>
Shear vertical |Vrd | [kN]'| =275 0,0 0,84 = 1,23 E4
Load s et 'r-V—EE‘ fo c HUS4 H(F), C | HUS4 H(F), C, A(F)
Anch direction 1L =YL |[N/mm?]|[N/mm?] 8 10
nchor ;
Tension NRrd 0,0 1,70" 1,327
3) > ) ) )
gsll;ozug01:ﬁn Shear vertical |Vrd | [kN] 295 0,0 1,15 ES 1,59 E6
Tension NRrd S 0,0 2,13Y 1,707
Shear vertical |Vrd | [kN]'| 275 0,0 1,34 E7 1,96 E8

) Governing failure mode: Pull-out of the anchor or Brick breakout
2) Governing failure mode: Pull-out of one brick
3) Anchor forces evenly distributed on two anchors

&

For tension load: If pull-out of one brick is the governing failure mode, the resistance is increased if larger brick size
or compression on wall is present. Upper limit of resistance is the resistance associated with the failure modes pull-
out of the anchor or brick breakout.
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b) anchor group horizontal spacing s = 80mm
Figure 3: Tension and shear interaction diagram solid lightweight concrete bricks

Results must be checked for conformity with the existing conditions and for plausibility!
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HUS4 in masonry in accordance with ETA 23/0936 (13.05.2025) and TR 054 (July 2022) —
Example calculations of resistances to static and quasi-static loading, status 10-2025

Design resistance
Please click on applicable resistance data for report {L)

For interaction of shear and tension, see interaction diagram.

Bn+Pv=1,2 with Bn=Neda/ Nra < 1,0 and Bv = VEd |/ Vra| <1,0

Upper limit max tensile utilization:
Upper limit max shear utilization:

Nra and 0,2 -Vra |
0,2:Nrd and Vrd |

Table 4: Autoclaved aerated concrete brick, maximum values pure tension and pure shear

Autoclaved aerated Brick size [mm] Bulk . Mortar min M2.5
concrete brick Ixbxhz density XV?II;IFEZEHGSS Vertical joints filled
(EN 771-4) 499X 240X 249 =055 mn=<4C MM or not filled
Load roorocs o o fo c HUS4 H(F), C | HUS4 H(F), C, A(F)
direction Y — L =11 [[N/mm?]|[N/mm?] 8 10
Single |Tension NRrd S 0,0 0,18" 0,38"
anchor |Shear vertical |Vrd | [kN] 24 0,0 0,50 ET 0,80 E2
Tension NRrd 0,0 0,33" 0,67"
>
Shear vertical |Vrd | [kN] 26 0,0 0,90 = 1,40 E4
Load ks et F-\,—EE‘ fi c HUS4 H(F), C | HUS4 H(F), C, A(F)
Anch direction U= "L ==L [N/mm?]|[N/mm?] 8 10
nchor :
Tension NRd 0,0 0,34" 0,77"
3) > ) ) )
gs:"zugg:fn Shear vertical |Veej M | 24 0,0 100 | 22 1,60 E6
Tension NRd 0,0 0,61" 1,341
>
Shear vertical |Vrd | [kN] 26 0,0 1,80 E7 2,80 E8

) Governing failure mode: Pull-out of the anchor or Brick breakout
2) Governing failure mode: Pull-out of one brick
3) Anchor forces evenly distributed on two anchors

y

For tension load: If pull-out of one brick is the governing failure mode, the resistance is increased if larger brick size
or compression on wall is present. Upper limit of resistance is the resistance associated with the failure modes pull-
out of the anchor or brick breakout.

1,6

Shearresistance - vertical Vgy [kN]

0,0

HUS4 - Example 1-4

0,2 0,4

—E1

0,6 0,8

Tensile resistance Npy [kN]

a) single anchor

Shearresistance - vertical Vgy [kN]

3,0

2,5

2,0

1,5

1,0

0,5

0,0

00 02 04 06 08 10 12

HUS4 Size 8 - Example 5-8

—E5
- --E6
---E7
— 8

14 16

Tensile resistance Ngq [kN]

b) anchor group horizontal spacing s = 80mm
Figure 4: Tension and shear interaction diagram solid lightweight concrete bricks
fo =4 N/mm? (E1, E2, E5, E6) and fo = 6 N/mm? (E3, E4, E7, E8)

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Anchor type: HUS4 Size 8

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E1 Page: 1

1 Input data L e e =

Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR054 July 2022

ep = 0 mm (no stand off)

Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm
Compressive strength: fomean = 18 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 ¢jj =20 mm
No setting near (c < 20 mm) or in joints!

1DF stretcher 1 DF Header

Setting area

t G.=20mm
X <+ . Alowablesetingarea
6y =20mm

$o=20mm
&> 4> settingarea

Crio= 90 MM 6=20mm

Wall edge

Allowable setting area

Setingarea <5 b

Wall edge

5 ey o
o= 90 mm

1,2 240 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E1 Page: 2

2 Tension load (EOTA TR054, Section 4.2)

Brick strength fbmean 2 18 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 1,936
Brick breakout™* 1,936
Pull-out of one brick** 2,208

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 18 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E1 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,p.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
5,500 0,88 2,5 1,936
2.3 Brick breakout
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j|| [mm] agN| [-] ajN [-]
- =20 - 20 1,0 0,88
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
5,500 4,840 =290 90 2,5 1,936
2.4 Pullout of one brick
ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,20 0,00
NRk,pb [KN] YMm [-] NRd,pb [KN]
5,520 2,5 2,208

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E1 Page: 4

3 Shear load (EOTA TR054, Section 4.3)

Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 3,160
Brick edge failure™* 3,160
Pushing out of one brick in direction x N/A

* highest loaded anchor  ** anchor group (relevant anchors)
Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E1 Page: 5
Shear load

3.1 Steel Strength (without lever arm)

VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040

3.2 Local brick failure

S| [mm] Gj|| [mm] SETA, | [mm] CETAj| [Mmm] og V| [-] o v| [-]
- >20 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- >20 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] ygvu [-] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 7,900 7,900 3,160
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mm] agV| [-] ajv| [-]
- =220 - 20 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc.eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 7,900 7,900 3,160

3.4 Pushing out of one brick
N/A for Vrkpbr Not checked for Vg pb||, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E1 Page: 6

4 Combined tension and shear loads (EOTA TR054, Section 4.4) n + pv < 1,2
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,936 0,632

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,387 3,160

HUS4 Size 8 - Example E1
5,0

4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Solid clay brick, single anchor, example E1

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E1 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Anchor type: HUS4 Size 10

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E2 Page: 1

1 Input data - P

Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:
Base material:

Wall layout: \‘/

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm
Compressive strength: fomean = 18 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 112,5 mm

cLt2cl=20mmandc| 2 cj| =20 mm
No setting near (c <20 mm) or in joints!

1DF stretcher 1 DF Header
Allowable setting area
5 tcuzzomm (] ¢ =20mm
_g <—>: zo-mm Allowable setting area D) > > Scétlmg area
o - 8 ;=20 mm
g o= 1125 mm Allowable setting area %5 g 3 ™

-
I, 2 240 mm I, 2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E2 Page: 2

2 Tension load (EOTA TR054, Section 4.2)

Brick strength fbmean 2 18 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 2,324
Brick breakout** 2,324
Pull-out of one brick** 2,208

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E2 Page: 3
Tension load, fo,mean 2 18 N/mm?
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrk,peTA [KN] ajN [-] YMm [-] NRa,p [KN]
7,000 0,83 2,5 2,324
2.3 Brick breakout
s| [mm] cj|| [mm] SETA,| [mm] CeTA,j|| [mm] agN| [-] ajN [-]
- =20 - 20 1,0 0,83
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
7,000 5,810 2112,5 112,5 25 2,324
2.4 Pullout of one brick
ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,20 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
5,520 2,5 2,208

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E2 Page: 4

3 Shear load (EOTA TR054, Section 4.3)

Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 4,560
Brick edge failure** 4,560
Pushing out of one brick in direction x N/A

* highest loaded anchor  ** anchor group (relevant anchors)
Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E2 Page: 5
Shear load

3.1 Steel Strength (without lever arm)

VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040

3.2 Local brick failure

S| [mm] Gj|| [mm] SETA, | [mm] CETAj| [Mmm] og V| [-] o v| [-]
- =20 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =20 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] ygvu [-] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,TA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 11,400 11,400 4,560
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mm] agV| [-] ajv| [-]
- =220 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc.eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 11,400 11,400 4,560

3.4 Pushing out of one brick
N/A for Vrkpbr Not checked for Vg pb||, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E2 Page: 6

4 Combined tension and shear loads (EOTA TR054, Section 4.4) Bn + Bv < 1,2
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,208 0,912

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,442 4,560

HUS4 Size 10 - Example E2
5,0

4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Solid clay brick, single anchor, example E2

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E2 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Anchor type: HUS4 Size 8

Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 1

1 Input data L aaaan e P

Anchor type and diameter: HUS4 Size 8

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:

D 4

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

epb = 0 mm (no stand off)

Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm
Compressive strength: fomean = 18 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

Vertical compression on wall, ¢ = 0,1 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLt2cl=20mmandc| 2 cj| =20 mm
No setting near (c < 20 mm) or in joints!

1DF stretcher 1 DF Header

Setting area

3 G.=20mm
X <+ - Alowablesetingarea
6y =20mm

$o=20mm
&> 4> settingarea

Crio= 90 MM 61=20mm

Wall edge
Wall edge

Allowable setting area

ey o
o= 90 mm Setingarea 45 4>

1,2 240 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 18 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 1,936
Brick breakout** 1,936
Pull-out of one brick** 3,091

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 18 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,peTA [KN] ajN [-] YMm [-] NRa,p [KN]
5,500 0,88 2,5 1,936
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- 220 - 20 1,0 0,88
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- 220 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
5,500 4,840 =90 90 2,5 1,936

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,20 0,10
NRrk.pb [KN] YMm [-] NRd,pb [KN]
7,728 2,5 3,091

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 3,160
Brick edge failure** 3,160
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 18 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- >20 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 7,900 7,900 3,160
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mMm] agV [-] oy [-]
- =220 - 20 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 7,900 7,900 3,160

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 6

4 Combined tension and shear loads (EOTA TR054, Section 4.4) Bn + Bv < 1,2
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,936 0,632

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,387 3,160

HUS4 Size 8 - Example E3
5,0

4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]
Figure 1: Solid clay brick, single anchor, example E3

Shear resistance - vertical Vgq [kN]

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E3 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: df = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 1
1 Input data RESEEEEERRS PR
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized
Specification text: Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936
Embedment depth: hnom = 75 mm
Material: Carbon steel
Assessment: ETA 23/0936 European Technical Assessment
Issued: 13.05.2025
Proof: Design Method EOTA TR 054 July 2022
Stand off installation: ep = 0 mm (no stand off)
Base material: Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm

\\/ Compressive strength: fomean = 18 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm
Wall layout: Horizontal joints filled, vertical joints filled or not filled
Any wall configuration (stretcher bond, English bond etc.)
Anchor in header or stretcher position
Minimum wall thickness: 115 mm
Unplastered wall
Vertical compression on wall, ¢ = 0,1 N/mm?

Installation/Use Installation condition: dry or wet masonry
Use condition: dry internal conditions
Use condition: Temperature -40°C to + 80°C
Cleaning: Manual cleaning
Drilling: Hammer drilling or rotary drilling
Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to Cmin = 1,5 * hnom = 112,5 mm
wall edge:
Minimum anchor distance to ¢l 2 ¢it =20 mm and c¢|| 2 ¢j| = 20 mm
joints: No setting near (c <20 mm) or in joints!
1DF stretcher 1 DF Header

No setting in cut bricks with
reduced horizontal bearing

Allowable setting area

G =20mm
area % <+¢ «  Alowable setting area g t QIS
RS g D) «———————» <> setingarea
= 20mm ko]
o o) ;=20mm
IS} T
<% Alowable setingarea %% -—
= e 1125mm g = o t125mm B e

>
I, =240 mm I, 2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 18 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 2,324
Brick breakout** 2,324
Pull-out of one brick** 3,091

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

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 18 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 3
Tension load, fo,mean 2 18 N/mm?
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
7,000 0,83 2,5 2,324
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- =20 - 20 1,0 0,83
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
7,000 5,810 2112,5 112,5 25 2,324

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,20 0,10
NRrk.pb [KN] YMm [-] NRd,pb [KN]
7,728 2,5 3,091

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,004
Steel Strength (with lever arm)* N/A
Local brick failure** 4,560
Brick edge failure** 4,560
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 18 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- >20 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 11,400 11,400 4,560
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =220 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 11,400 11,400 4,560

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,324 0,912

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,465 4,560

HUS4 Size 10 - Example E4
5,0

4,5
4,0
3,5
3,0
2,5
2,0
1,5
1,0
0,5
0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Solid clay brick, single anchor, example E4

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 18 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E4 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Anchor type: HUS4 Size 8

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E5 Page: 1

1 Input data L e e =

Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

epb = 0 mm (no stand off)

Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm
Compressive strength: fomean = 27 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 ¢jj =20 mm
No setting near (c < 20 mm) or in joints!

1DF stretcher 1 DF Header

Setting area

t G.=20mm
X <+ . Alowablesetingarea
6y =20mm

$o=20mm
&> 4> settingarea

Crio= 90 MM 6=20mm

Wall edge

Allowable setting area

Setingarea <5 b

Wall edge

5 ey o
o= 90 mm

1,2 240 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E5 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 27 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 2,358
Brick breakout™* 2,358
Pull-out of one brick** 2,208

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 27 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E5 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,p.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
6,700 0,88 2,5 2,358
2.3 Brick breakout
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j|| [mm] agN| [-] ajN [-]
- =20 - 20 1,0 0,88
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
6,700 5,896 =290 90 2,5 2,358
2.4 Pullout of one brick
ARz [mm?] AVaet [Mm?] fuko [N/mm?] od [N/mm?]
55200 0 0,20 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
5,520 2,5 2,208

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E5 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fomean 2 27 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 3,880
Brick edge failure** 3,880
Pushing out of one brick in direction x N/A

* highest loaded anchor  ** anchor group (relevant anchors)
Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E5 Page: 5
Shear load

3.1 Steel Strength (without lever arm)

VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040

3.2 Local brick failure

S| [mm] Gj|| [mm] SETA, | [mm] CETAj| [Mmm] og V| [-] o v| [-]
- =220 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,TA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 9,700 9,700 3,880
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mm] agV| [-] ajv| [-]
- =220 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vV [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 9,700 9,700 3,880

3.4 Pushing out of one brick
N/A for Vrkpbr Not checked for Vg pb||, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E5 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + Bv < 1,2
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,208 0,776

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,442 3,880

HUS4 Size 8 - Example E5
6,0

5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]
Figure 1: Solid clay brick, single anchor, example E5

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8

Ixbxhz=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E5 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Anchor type: HUS4 Size 10

Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E6 Page: 1

1 Input data - P

Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:
Base material:

Wall layout: \‘/

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm
Compressive strength: fomean = 27 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 112,5 mm

cLt2cl=20mmandc| 2 cj| =20 mm
No setting near (c <20 mm) or in joints!

1DF stretcher 1 DF Header
Allowable setting area
5 tcuzzomm (] ¢ =20mm
_g <—>: zo-mm Allowable setting area D) > > Scétlmg area
o - 8 ;=20 mm
g o= 1125 mm Allowable setting area %5 g 3 ™

-
I, 2 240 mm I, 2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E6 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 18 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 2,822
Brick breakout** 2,822
Pull-out of one brick** 2,208

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E6 Page: 3
Tension load, fo,mean 2 27 N/mm?
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrk,p.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
8,500 0,83 2,5 2,822
2.3 Brick breakout
S| [mm] Ci|| [mm] SETA, || [mm] CETA,j| [mm] ognN| [-] ojN [-]
- =220 - 20 1,0 0,83
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =220 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
8,500 7,055 >112,5 112,5 2,5 2,822
2.4 Pullout of one brick
AMaee [mm?] AVact [mMm?] fuko [N/mm?] od [N/mm?]
55200 0 0,20 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
5,520 2,5 2,208

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E6 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fomean 2 27 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 5,600
Brick edge failure** 5,600
Pushing out of one brick in direction x N/A

* highest loaded anchor  ** anchor group (relevant anchors)
Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10

Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E6 Page: 5
Shear load

3.1 Steel Strength (without lever arm)

VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040

3.2 Local brick failure

S| [mm] Gj|| [mm] SETA, | [mm] CETAj| [Mmm] og V| [-] o v| [-]
- =20 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =20 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] ygvu [-] yum [-]
0,0 1,000 0,0 1,000 25
|| [mm] Cmin,TA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=90 90 14,000 14,000 5,600
3.3 Brick edge failure
s| [mm] G| [mm] SETA, | [mm] CeTA,j| [mm] agv| [-] oyv] [-]
- =20 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =20 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 14,000 14,000 5,600

3.4 Pushing out of one brick
N/A for Vrkpbr Not checked for Vg pb||, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0 N/mm? Example E6 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + Bv < 1,2
Brick strength fomean 2 27 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,208 1,120

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,442 5,600

HUS4 Size 10 - Example E6
6,0

5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]
Figure 1: Solid clay brick, single anchor, example E6

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10

Ixbxh=240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0 N/mm? Example E6 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Anchor type: HUS4 Size 8

Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022

Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 1

1 Input data L aaaan e P

Anchor type and diameter: HUS4 Size 8

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:

D 4

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

epb = 0 mm (no stand off)

Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm
Compressive strength: fomean = 27 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

Vertical compression on wall, ¢ = 0,1 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLt2cl=20mmandc| 2 cj| =20 mm
No setting near (c < 20 mm) or in joints!

1DF stretcher 1 DF Header

Setting area

3 G.=20mm
X <+ - Alowablesetingarea
6y =20mm

$o=20mm
&> 4> settingarea

Crio= 90 MM 61=20mm

Wall edge
Wall edge

Allowable setting area

ey o
o= 90 mm Setingarea 45 4>

1,2 240 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 27 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 2,358
Brick breakout** 2,358
Pull-out of one brick** 3,091

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 27 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
8,500 0,88 2,5 2,358
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 20 - 20 1,0 0,88
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- > 20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
8,500 5,896 =290 90 25 2,358

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,20 0,10
NRrk.pb [KN] YMm [-] NRd,pb [KN]
7,728 2,5 3,091

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 27 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 3,880
Brick edge failure** 3,880
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 27 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- =220 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 9,700 9,700 3,880
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =220 - 20 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 9,700 9,700 3,880

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 27 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,358 0,776

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,472 3,880

HUS4 Size 8 - Example E7
6,0

5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npy [kN]

Figure 1: Solid clay brick, single anchor, example E7

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 8
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E7 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 1
1 Input data e aanan e n ol St
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized
Specification text: Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936
Embedment depth: hnom = 75 mm
Material: Carbon steel
Assessment: ETA 23/0936 European Technical Assessment
Issued: 13.05.2025
Proof: Design Method EOTA TR 054 July 2022
Stand off installation: ep = 0 mm (no stand off)
Base material: Solid clay brick (Mz), L x W x H: 2240 mm x 115 mm x 52 mm

\\/ Compressive strength: fomean = 27 N/mm?, bulk density p = 1,5 kg/dm?
Mortar: M2.5, maximum joint width 10 mm
Wall layout: Horizontal joints filled, vertical joints filled or not filled
Any wall configuration (stretcher bond, English bond etc.)
Anchor in header or stretcher position
Minimum wall thickness: 115 mm
Unplastered wall
Vertical compression on wall, ¢ = 0,1 N/mm?

Installation/Use Installation condition: dry or wet masonry
Use condition: dry internal conditions
Use condition: Temperature -40°C to + 80°C
Cleaning: Manual cleaning
Drilling: Hammer drilling or rotary drilling
Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to Cmin = 1,5 * hnom = 112,5 mm
wall edge:
Minimum anchor distance to ¢l 2 ¢it =20 mm and c¢|| 2 ¢j| = 20 mm
joints: No setting near (c <20 mm) or in joints!
1DF stretcher 1 DF Header

No setting in cut bricks with
reduced horizontal bearing

Allowable setting area

G =20mm
area % <+¢ «  Alowable setting area g t QIS
RS g D) «———————» <> setingarea
= 20mm ko]
o o) ;=20mm
IS} T
<% Alowable setingarea %% -—
= e 1125mm g = o t125mm B e

>
I, =240 mm I, 2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 27 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 2,822
Brick breakout** 2,822
Pull-out of one brick** 3,091

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 27 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 3
Tension load, fo,mean 2 27 N/mm?
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
8,500 0,83 2,5 2,822
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- =20 - 20 1,0 0,83
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
8,500 7,055 2112,5 112,5 25 2,822

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,20 0,10
NRrk.pb [KN] YMm [-] NRd,pb [KN]
7,728 2,5 3,091

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 27 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,004
Steel Strength (with lever arm)* N/A
Local brick failure** 5,600
Brick edge failure** 5,600
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid

Ixbxh=240 mm x 115 mm x 52 mm

Brick strength fo,mean 2 27 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- =220 - 20 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 14,000 14,000 5,600
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =220 - 20 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 14,000 14,000 5,600

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 18 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,822 1,120

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,564 5,600

HUS4 Size 10 - Example E8
6,0

5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 1,0 2,0 3,0
Tensile resistance Npy [kN]

Figure 1: Solid clay brick, single anchor, example E8

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: clay brick, solid Anchor type: HUS4 Size 10
Ixbxh==240 mm x 115 mm x 52 mm Design: TR 054 July 2022
Brick strength fo,mean 2 27 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,1 N/mm? Example E8 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1 Page: 1
1 Input data L aann e P
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 20 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall

Anchor in header or stretcher position
Minimum wall thickness: 115 mm
No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom =90 mm

cLtzcit =20 mmandc| 2 ¢jj =40 mm
No setting near (c+ <20 mm and ¢|| <40 mm) or in joints!

2 DF stretcher 2 DF Header
Cut edge brick e%:‘e
Allowable setting Allowable @  brick
% x area are: O
o ke
() O ¢.=90mm
= fcu=20mm % iR
©
; , Allowable Allowable setting ;
setting area area
Cmin= 90 mm _ -— -
Cj = 40 mm ¢y =40 mm
l,2240 mm I = 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 20 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 2,933
Brick breakout** 2,933
Pull-out of one brick** 1,656

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,p.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
9,400 0,78 2,5 2,933
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTAj|| [Mmm] agN| [-] o4N []
- =40 - 40 1,0 0,78
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
9,400 7,332 =290 90 2,5 2,933

2.4 Pullout of one brick

ARy [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
4,140 2,5 1,656

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 5,440
Brick edge failure** 5,440
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [mm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
290 90 13,600 13,600 5,440
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- > 40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] yaV| [-] €cvi [mm] Wgvi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 13,600 13,600 5,440

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fo,mean 2 20 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
1,656 1,088

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,331 5,440

HUS4 Size 8 - Example E1
7,0

6,0
5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5 2,0
Tensile resistance Npy [kN]
Figure 1: Solid calcium silicate brick, single anchor, example E1

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: df = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 20 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading
Geometry

Minimum anchor distance to' cmin = 1,5 - hnom = 112,5 mm
wall edge:

Minimum anchor distance to ¢l 2 ¢iL =20 mm and c¢|| 2 ¢j] =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!

I , , 2 DF stretcher 2 DF Header
No setting in cut bricks with i
reduced horizontal bearing ErliciTs e o edge
area % x Allowaabrlzasettlng Allcwa:rl:; _8)
D O ¢ .=1125mm
= 4 6.=20mm (=U 4 Gu=20mm
g Ag(;gi?ge Allowable setting g
Cmin=1125MM  grea < » <« » area B .
Gy = 40 mm Gy =40 mm
- > S—
I, 2 240 mm I, 2115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 20 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 3,445
Brick breakout** 3,445
Pull-out of one brick** 1,656

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
9,900 0,87 2,5 3,445
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,87
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
9,900 8,613 =290 90 25 3,445

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
4,140 2,5 1,656

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 6,240
Brick edge failure** 6,240
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 15,600 15,600 6,240
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 15,600 15,600 6,240

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,656 1,248

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,331 6,240

HUS4 Size 10 - Example E2
7,0

6,0
5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5 2,0

Tensile resistance Npy [kN]
Figure 1: Solid calcium silicate brick, single anchor, example E2

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 20 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

Vertical compression on wall, = 0,20 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to' Cmin = 1,5 * hnom = 90 mm
wall edge:
Minimum anchor distance to ¢l 2 ¢iL =20 mm and c¢|| 2 ¢j] =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!
o ) . 2 DF stretcher 2 DF Header
No setting in cut bricks with =
. . Cut edge brick edge
reduced horizontal bearing o Alowable setng mowabe O bick
area o)) area are: _g) &
8 &) Cmin= 90 mm
= # o =20mm = =gl
g . Alowable Allowable setting =
setting area area
Cmin= 90 mm -— - -—>
Gy = 40 mm ¢y = 40 mm
< > b rEar T
I 2 240 mm lp2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 20 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 2,933
Brick breakout** 2,933
Pull-out of one brick** 3,422

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
9,400 0,78 2,5 2,933
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,78
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
9,400 7,332 =290 90 25 2,933

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,20
NRrk.pb [KN] YMm [-] NRd,pb [KN]
8,556 2,5 3,422

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 5,440
Brick edge failure** 5,440
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 13,600 13,600 5,440
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 13,600 13,600 5,440

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
2,933 1,088

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,587 5,440

HUS4 Size 8 - Example E3
7,0

6,0
5,0
4,0
3,0
2,0

1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 1,0 2,0 3,0 4,0
Tensile resistance Npy [kN]
Figure 1: Solid calcium silicate brick, single anchor, example E3

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E3 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 20 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

Vertical compression on wall, = 0,20 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to' Cmin = 1,5 - hnom = 112,5 mm
wall edge:
Minimum anchor distance to  cL 2 cit =20 mm and c¢|| 2 ¢j =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!
2 DF stretcher 2 DF Header
No setting in cut bricks with P o
reduced horizontal bearing o X Allowable setting Wowatle O e
area .8’ area are: -D
@ O ¢ =1125mm
= 4 c.=20mm = 4 Gy=20mm
g Ag(e)m?]téle Allowable setting g
Cmn=1125mMmM  grea <« » «» area - -
Gy = 40 mm Gy =40 mm
< > B ——
I, 2 240 mm I, 2115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 20 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 3,445
Brick breakout** 3,445
Pull-out of one brick** 3,422

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
9,900 0,87 2,5 3,445
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,87
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- > 20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
9,900 8,613 =290 90 25 3,445

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,20
NRrk.pb [KN] YMm [-] NRd,pb [KN]
8,556 2,5 3,422

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 6,240
Brick edge failure** 6,240
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 20 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 15,600 15,600 6,240
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 15,600 15,600 6,240

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 20 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
3,422 1,248

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,684 6,240

HUS4 Size 10 - Example E4
7,0

6,0
50
4,0
3,0
2,0

1,0

Shear resistance - vertical Vpy [kN]

0,0
0,0 1,0 2,0 3,0 4,0
Tensile resistance Npg [kN]
Figure 1: Solid calcium silicate brick, single anchor, example E4

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 20 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E4 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 30 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to' Cmin = 1,5 * hnom = 90 mm
wall edge:
Minimum anchor distance to ¢l 2 ¢iL =20 mm and c¢|| 2 ¢j] =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!
o ) . 2 DF stretcher 2 DF Header
No setting in cut bricks with =
. . Cut edge brick edge
reduced horizontal bearing o Alowable setng mowabe O bick
area o)) area are: _g) &
8 &) Cmin= 90 mm
= # o =20mm = =gl
g . Alowable Allowable setting =
setting area area
Cmin= 90 mm -— - -—>
Gy = 40 mm ¢y = 40 mm
< > b rEar T
I 2 240 mm lp2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 30 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 3,526
Brick breakout** 3,526
Pull-out of one brick** 1,656

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

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
11,300 0,78 2,5 3,526
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,78
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
11,300 8,814 =290 90 2,5 3,526

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
4,140 2,5 1,656

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 6,560
Brick edge failure** 6,560
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 16,400 16,400 6,560
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 16,400 16,400 6,560

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,656 1,312

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,331 6,560

HUS4 Size 8 - Example E5
8,0

7,0
6,0
5,0
4,0
3,0
2,0
1,0

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5 2,0
Tensile resistance Npy [kN]

Figure 1: Solid calcium silicate brick, single anchor, example E5

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 30 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to Cmin = 1,5 * hnom = 112,5 mm
wall edge:
Minimum anchor distance to ¢l 2 ¢iL =20 mm and c¢|| 2 ¢j] =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!
2 DF stretcher 2 DF Header

No setting in cut bricks with cut

. . Cut edge brick edge
reduced horizontal bearlng x Allowable setting Allowable @ bﬁgk
area area are:

(0] Gmin= 112,5 mm
#cjl=20n1m # G

Wall edge

Wall

Allowable
¢ setting Allowable setting
area

Coin= 1125 MM zre3 < » < » |8 |
Gy = 40 mm Gjy = 40 mm

I, > 240 mm i ‘= 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 30 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 4,176
Brick breakout** 4,176
Pull-out of one brick** 1,656

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
12,000 0,87 2,5 4,176
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,87
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
12,000 10,440 =290 90 25 4,176

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
4,140 2,5 1,656

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 7,520
Brick edge failure** 7,520
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- >20 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 18,800 18,800 7,520
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 18,800 18,800 7,520

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,656 1,504

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,331 7,520

HUS4 Size 10 - Example E6
8,0

7,0
6,0
5,0
4,0
3,0
2,0
1,0

0,0
0,0 0,5 1,0 1,5 2,0
Tensile resistance Npy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Solid calcium silicate brick, single anchor, example E6

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 30 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

Vertical compression on wall, = 0,20 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to' Cmin = 1,5 * hnom = 90 mm
wall edge:
Minimum anchor distance to ¢l 2 ¢iL =20 mm and c¢|| 2 ¢j] =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!
o ) . 2 DF stretcher 2 DF Header
No setting in cut bricks with =
. . Cut edge brick edge
reduced horizontal bearing o Alowable setng mowabe O bick
area o)) area are: _g) &
8 &) Cmin= 90 mm
= # o =20mm = =gl
g . Alowable Allowable setting =
setting area area
Cmin= 90 mm -— - -—>
Gy = 40 mm ¢y = 40 mm
< > b rEar T
I 2 240 mm lp2 115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 30 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 3,932
Brick breakout™* 3,932
Pull-out of one brick** 3,422

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
11,300 0,78 2,5 3,932
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,78
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
11,300 9,831 =290 90 25 3,932

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,20
NRrk.pb [KN] YMm [-] NRd,pb [KN]
8,556 2,5 3,422

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 6,560
Brick edge failure** 6,560
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 16,400 16,400 6,560
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 16,400 16,400 6,560

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
3,422 1,312

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,684 6,560

HUS4 Size 8 - Example E7
8,0

7,0
6,0
5,0
4,0
3,0
2,0
1,0

Shear resistance - vertical Vgy [kN]

0,0
0,0 1,0 2,0 3,0 4,0
Tensile resistance Ny [kN]

Figure 1: Solid calcium silicate brick, single anchor, example E7

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 8
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E7 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 8,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm
Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 1
1 Input data L aaannnn il =
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Base material: Solid calcium silicate brick, L x W x H: 2 240 mm x 115 mm x 113 mm
Compressive strength: fomean = 30 N/mm?, bulk density p = 1,7 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Any wall configuration (stretcher bond, English bond etc.), unplastered wall
Anchor in header or stretcher position

Minimum wall thickness: 115 mm

Vertical compression on wall, = 0,20 N/mm?

Wall layout:

Installation/Use Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening
Installation condition: dry or wet masonry
Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C

Anchorage subject to static or quasi-static loading

Geometry
Minimum anchor distance to' Cmin = 1,5 - hnom = 112,5 mm
wall edge:
Minimum anchor distance to  cL 2 cit =20 mm and c¢|| 2 ¢j =40 mm
joints: No setting near (ct <20 mm and c|| < 40 mm) or in joints!
2 DF stretcher 2 DF Header
No setting in cut bricks with P o
reduced horizontal bearing o X Allowable setting Wowatle O e
area .8’ area are: -D
@ O ¢ =1125mm
= 4 c.=20mm = 4 Gy=20mm
g Ag(e)m?]téle Allowable setting g
Cmn=1125mMmM  grea <« » «» area - -
Gy = 40 mm Gy =40 mm
< > B ——
I, 2 240 mm I, 2115 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 30 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 4,176
Brick breakout** 4,176
Pull-out of one brick** 3,422

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid
Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrk,peTA [KN] ajN [-] YMm [-] NRa,p [KN]
12,000 0,87 2,5 4,176
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- 240 - 40 1,0 0,87
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- 220 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
12,000 10,440 =90 90 2,5 4,176

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
55200 0 0,15 0,20
NRrk.pb [KN] YMm [-] NRd,pb [KN]
8,556 2,5 3,422

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 7,520
Brick edge failure** 7,520
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid

Ixbxh=240 mm x 115 mm x 113 mm

Brick strength fo,mean 2 30 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 18,800 18,800 7,520
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 18,800 18,800 7,520

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 30 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
3,422 1,504

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,684 7,520

HUS4 Size 10 - Example E8
8,0

7,0
6,0
5,0
4,0
3,0
2,0
1,0

Shear resistance - vertical Vgy [kN]

0,0
0,0 1,0 2,0 3,0 4,0
Tensile resistance Ngy [kN]
Figure 1: Solid calcium silicate brick, single anchor, example E8

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: calcium silicate brick, solid Anchor type: HUS4 Size 10
Ixbxh=240 mm x 115 mm x 113 mm Design: TR 054 July 2022
Brick strength fo,mean 2 30 N/mm? ETA 23/0936 (13.05.2025)
Compression on wall ¢ = 0,20 N/mm? Example E8 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Impact screw wrench SIW 4AT-22 Gear 1
Hole diameter in the base material: 10,0 mm
Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)
Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 115,0 mm
Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

No compression on wall ¢ = 0,0 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)
Example E1  Page: 1

1 Input data

Anchor type and diameter: HUS4 Size 8

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fomean 25 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (cLt < 20 mm and c¢|| <40 mm) or in joints!
Stretcher

Allowable setting area
mm
Allowable setting area

“«— »
I, = 500 mm

Allowable setting ¢

Wall edge

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 5 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 0,851
Brick breakout™* 0,851
Pull-out of one brick** 5,976

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
2,800 0,76 2,5 0,851
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,76
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
2,800 2,128 =290 90 2,5 0,851

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
149 400 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 5 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 0,720
Brick edge failure** 0,720
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,800 1,800 0,720
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,800 1,800 0,720

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,851 0,144

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,170 0,720

HUS4 Size 8 - Example E1
1,2

1,0
0,8
0,6
0,4

0,2

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,2 0,4 0,6 0,8 1,0
Tensile resistance Npy [kN]

Figure 1: Solid lightweight concrete brick, single anchor, example E1

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

No compression on wall ¢ = 0,0 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)
Example E2 Page: 1

1 Input data

Anchor type and diameter: HUS4 Size 10

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fomean 25 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 112,5 mm
cLtzcit =20 mmandc| 2 cjj =40 mm

No setting near (cLt < 20 mm and c¢|| <40 mm) or in joints!
Stretcher

- Allowable setting area I Allowable sett
g mm
Allowable setting area

Allowable setting area
—
I, =2 500 mm

Wall edge

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 5 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 0,826
Brick breakout** 0,826
Pull-out of one brick** 4,482

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
3,500 0,59 2,5 0,826
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,59
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
3,500 2,065 =290 90 2,5 0,826

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
149 400 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fbmean 2 5 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 0,991
Brick edge failure** 0,991
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 0,99
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 4,200 2,478 0,991
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- > 40 - 40 1,0 0,59
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 4,200 2,478 0,991

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,826 0,198

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,165 0,991

HUS4 Size 10 - Example E2
1,2

1,0
0,8
0,6
0,4

0,2

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,2 0,4 0,6 0,8 1,0
Tensile resistance Npy [kN]

Figure 1: Solid lightweight concrete brick, single anchor, example E2

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

No compression on wall ¢ = 0,0 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)
Example E3 Page: 1

1 Input data

Anchor type and diameter: HUS4 Size 8

i ey Ay 1 TGy
i VT T W -] ! e A
vvvvv [

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:
Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fomean = 7,5 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (cLt < 20 mm and c¢|| <40 mm) or in joints!
Stretcher

Allowable seiting area
G mm
Allowable setting area Allowable setting area
90 mm

I, 2 500 mm

Allowable setting

Wall edge

=

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fo,mean 2 7,5 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 1,064
Brick breakout** 1,064
Pull-out of one brick** 4,482

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,peTA [KN] ajN [-] YMm [-] NRa,p [KN]
3,500 0,76 2,5 1,064
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,76
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- > 20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
3,500 2,660 =290 90 25 1,064

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
149 400 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fo,mean 2 7,5 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 0,840
Brick edge failure** 0,840
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 2,100 2,100 0,840
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 2,100 2,100 0,840

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fo,mean 2 7,5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,064 0,168

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,213 0,840

HUS4 Size 8 - Example E3
1,4

1,2
1,0
0,8
0,6
0,4

0,2

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5
Tensile resistance Npy [kN]

Figure 1: Solid lightweight concrete brick, single anchor, example E3

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

No compression on wall ¢ = 0,0 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)
Example E4 Page: 1

1 Input data

Anchor type and diameter: HUS4 Size 10

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fomean = 7,5 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 112,5 mm
cLtzcit =20 mmandc| 2 cjj =40 mm

No setting near (cLt < 20 mm and c¢|| <40 mm) or in joints!
Stretcher

- Allowable setting area I Allowable sett
g mm
Allowable setting area

Allowable setting area
—
I, =2 500 mm

Wall edge

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fo,mean 2 7,5 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 1,062
Brick breakout** 1,062
Pull-out of one brick** 4,482

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
4,500 0,59 2,5 1,062
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- =40 - 40 1,0 0,59
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
4,500 2,665 =290 90 25 1,062

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
149 400 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fo,mean 2 7,5 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,227
Brick edge failure** 1,227
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 0,99
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 5,200 3,068 1,227
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- > 40 - 40 1,0 0,59
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 5,200 3,068 1,227

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fo,mean 2 7,5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,062 0,245

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,212 1,227

HUS4 Size 10 - Example E4
1,4

1,2
1,0
0,8
0,6
0,4

0,2

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,5 1,0 1,5
Tensile resistance Npy [kN]

Figure 1: Solid lightweight concrete brick, single anchor, example E4

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 5 N/mm?

No compression on wall ¢ = 0,0 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)
Example E5 Page: 1

1 Input data

Anchor type and diameter: HUS4 Size 8

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fomean 25 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

sy = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c¢|| < 40 mm) or in joints!
Stretcher

Allowable setting area I Allowable setting
G mm
Allowable setting area

+———»
I, 2 500 mm

Wall edge

Allowable setting area

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 5 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 0,851
Brick breakout** 1,702
Pull-out of one brick** 5,976

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fo,mean = 5 N/mm? ETA 23/0936 (13.05.2025) R ;:D
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,p.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
2,800 0,76 2,5 0,851
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTAj|| [Mmm] agN| [-] o4N []
80 =40 80 40 2,0 0,76
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- >20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
2,800 4,256 =290 90 2,5 1,702

2.4 Pullout of one brick

ARy [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
149 400 0 0,15 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 5 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,152
Brick edge failure** 1,152
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fo,mean = 5 N/mm? ETA 23/0936 (13.05.2025) R ;:D
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 5 L—1—1
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [mm] CETA,j|| [mm] agVv| [-] v [-]
80 =240 - 40 1,6 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
290 90 1,800 2,880 1,152
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
80 =240 80 40 1,6 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
cyv| [mm] yaV| [-] €cvi [mm] Wgvi [] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,800 2,880 1,152

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025) 7 ’:D
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 6 L—1—1

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fbmean 2 5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
1,702 0,230

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,340 1,152

HUS4 Size 8 - Example E5
1,8

1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2

0,0
0,0 0,5 1,0 1,5 2,0
Tensile resistance Npy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Solid lightweight concrete brick, 2 anchors, s, = 80 mm, example E5

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: df = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

Ixbxh=498 mm x 150 mm x
Brick strength fo,mean 2 5 N/mm?

199 mm Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall 6 = 0,0 N/mm? Example E6 Page: 1 H—':Ej:

1 Input data

Anchor type and diameter:

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:
Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

f POV PP WU WS OO W .,
=1 i s s e || g g S
i iy

HUS4 Size 10

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

epb = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fo mean 2 5 N/mm?2, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, c = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

si = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 112,5 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct <20 mm and c|| < 40 mm) or in joints!
Stretcher

— ]
- Allowable setting area I Allowable sett

g mm
Allowable setting area

>
I, = 500 mm

Allowable setting area

Wall edge

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025) 7 ’:D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 2 L—1—1

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fo,mean 2 5 N/'mm?, vertical joints filled or not filled

Capacity [kN]

Steel Strength* 36,667
Pullout Strength* 0,826
Brick breakout** 1,322
Pull-out of one brick** 4,482

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fo,mean = 5 N/mm? ETA 23/0936 (13.05.2025) 5 ;:D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk.s,ETA [KN] s [-] NRa,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
Nrk,peTA [KN] ojN [] yMm [-] NRrd,p [KN]
3,500 0,59 2,5 0,826
2.3 Brick breakout
s| [mm] cjf| [mm] SETA, || [mm] CeTA,j[| [mm] agN| [] oy []
80 =40 80 40 1,6 0,59
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- >20 - 20 1,0 0,0
NRkb,eTA [KN] NRrkb [KN] ¢ [mm] Cmin,ETA [MM] yMm [-] NRa,b [KN]
3,500 3,304 =290 920 2,5 1,322

2.4 Pullout of one brick

ARy [mmz] AVact [mmz] fvko [N/mmz] od [N/mmz]
149 400 0 0,15 0,00
NRk,pb [KN] yvm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025) 7 ’:D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 4 L—1—1

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 5 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,586
Brick edge failure** 1,586
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxhz=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fo,mean = 5 N/mm? ETA 23/0936 (13.05.2025) R ’:D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 5 L—1—1
Shear load
3.1 Steel Strength (without lever arm)
VRks,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mm] agV| [-] ajv| [-]
80 =240 - 40 1,6 0,59
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] CminETA|| [MmM] VRkbETA| [KN] VRkpb| [KN] VRa,b| [KN]
=290 90 4,200 3,965 1,586
3.3 Brick edge failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agv| [-] v [-]
80 =240 80 40 1,6 0,59
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- >20 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRk,cETA| [KN] VRkc| [KN] VRac| [KN]
=290 90 4,200 3,965 1,586

3.4 Pushing out of one brick
N/A for Vrkpb1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fbmean 2 5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
1,322 0,317

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,264 1,586

HUS4 Size 10 - Example E6
1,8

1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2

0,0
0,0 0,5 1,0 1,5 2,0
Tensile resistance Npy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Solid lightweight concrete brick, 2 anchors, s = 80 mm, example E6

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 7 L—1—1
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

¢ All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Cer) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxh=498 mm x 150 mm x 199 mm

Brick strength fo,mean 2 7,5 N/mm?

No compression on wall ¢ = 0,0 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025) ':E
Example E7 Page: 1 —y—

1 Input data
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Anchor type and diameter: HUS4 Size 8

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

epb = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fo mean =2 7,5 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, c = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

si = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct <20 mm and c|| < 40 mm) or in joints!
Stretcher

Allowable setting area Allowable setting ¢
mm
Allowable setting area

Wall edge

I, = 500 mm

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 7,5 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 1,064
Brick breakout** 2,128
Pull-out of one brick** 4,482

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fomean = 7,5 N/mm? ETA 23/0936 (13.05.2025) 5 ':E
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk.s,ETA [KN] s [-] NRa,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRk,p,ETA [KN] N [] yMm [-] NRd,p [KN]
3,500 0,76 2,5 1,064
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTAj|| [Mmm] agN| [] o4N []
80 =40 80 40 2,0 0,76
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- >20 - 20 1,0 0,0
NRkb,eTA [KN] NRrkb [KN] ¢ [mm] Cmin,ETA [MM] yMm [-] NRa,b [KN]
3,500 5,320 =290 90 2,5 2,128

2.4 Pullout of one brick

ARy [mmz] AVact [mmz] fvko [N/mmz] od [N/mmz]
149 400 0 0,15 0,00
NRk,pb [KN] yvm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fo,mean 2 7,5 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,344
Brick edge failure** 1,344
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxhz=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fomean = 7,5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 5 L—1—1
Shear load
3.1 Steel Strength (without lever arm)
VRks,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mm] agV| [-] ajv| [-]
80 > 40 - 40 1,6 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,5
c|| [mm] CminETA|| [MmM] VRkbETA| [KN] VRkpb| [KN] VRa,b| [KN]
=290 90 2,100 3,360 1,344
3.3 Brick edge failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agv| [-] v [-]
80 =240 80 40 1,6 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRk,cETA| [KN] VRkc| [KN] VRac| [KN]
=290 90 2,100 3,360 1,344

3.4 Pushing out of one brick
N/A for Vrkpb1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 6 L—1—1

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fomean 2 7,5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
2,128 0,269

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,426 1,344

HUS4 Size 8 - Example 7
1,4

1,2
1,0
0,8
0,6

0,4

Shearresistance - vertical Vgq [kN]

0,2

0,0
0,0 0,5 1,0 1,5 2,0 2,5
Tensile resistance Npg [kN]
Figure 1: Solid lightweight concrete brick, 2 anchors, s; = 80 mm, example E7

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 8

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

¢ All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Cer) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

Ixbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 1 L—1—1

1 Input data

Anchor type and diameter:

Specification text:

Embedment depth:
Material:
Assessment:

Issued:

Proof:

Stand off installation:
Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to
wall edge:

Minimum anchor distance to
joints:

No setting in cut bricks with
reduced horizontal bearing
area

f POV PP WU WS OO W .,
=1 i s s e || g g S
i iy

HUS4 Size 10

HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

epb = 0 mm (no stand off)

Solid lightweight concrete brick, L x W x H: 2 498 mm x 150 mm x 199 mm
Compressive strength: fo mean =2 7,5 N/mm?, bulk density p = 0,9 kg/dm?
Mortar: M2.5, maximum joint width 10 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall

Anchor in stretcher position

Minimum wall thickness: 150 mm

No vertical compression on wall, c = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

si = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 112,5 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct <20 mm and c|| < 40 mm) or in joints!
Stretcher

— ]
- Allowable setting area I Allowable sett

g mm
Allowable setting area

>
I, = 500 mm

Allowable setting area

Wall edge

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 2 L—1—1

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fomean 2 7,5 N/mm?, vertical joints filled or not filled

Capacity [kN]

Steel Strength* 36,667
Pullout Strength* 1,062
Brick breakout** 1,699
Pull-out of one brick** 4,482

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid

Ixbxh=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fomean = 7,5 N/mm? ETA 23/0936 (13.05.2025) 5 ':E
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk.s,ETA [KN] s [-] NRa,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRk,p,ETA [KN] N [] yMm [-] NRd,p [KN]
4,500 0,59 2,5 1,062
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTAj|| [Mmm] agN| [] o4N []
80 =40 80 40 1,6 0,59
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRkb,eTA [KN] NRrkb [KN] ¢ [mm] Cmin,ETA [MM] yMm [-] NRa,b [KN]
4,500 4,248 =290 90 2,5 1,699

2.4 Pullout of one brick

ARy [mmz] AVact [mmz] fvko [N/mmz] od [N/mmz]
149 400 0 0,15 0,00
NRk,pb [KN] yvm [-] NRd,pb [KN]
11,205 2,5 4,482

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 4 L—1—1

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fo,mean 2 7,5 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,964
Brick edge failure** 1,964
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid
I xbxhz=498 mm x 150 mm x 199 mm

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fomean = 7,5 N/mm? ETA 23/0936 (13.05.2025) R ’:D
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 5 L—1—1
Shear load
3.1 Steel Strength (without lever arm)
VRks,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mm] agV| [-] ajv| [-]
80 =240 - 40 1,6 0,59
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajve [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,5
c|| [mm] CminETA|| [MmM] VRkbETA| [KN] VRkpb| [KN] VRa,b| [KN]
=290 90 5,200 4,909 1,964
3.3 Brick edge failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agv| [-] v [-]
80 =240 80 40 1,6 0,59
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,5
|| [mm] Cmin,ETA| [Mm] VRk,cETA| [KN] VRkc| [KN] VRac| [KN]
=290 90 5,200 4,909 1,964

3.4 Pushing out of one brick
N/A for Vrkpb1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10
I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022
Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fomean 2 7,5 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
1,699 0,393

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,340 1,964

HUS4 Size 10 - Example E8
2,5

2,0

1,5

1,0

Shear resistance - vertical Vgy [kN]

0,5

0,0
0,0 0,5 1,0 1,5 2,0

Tensile resistance Nggy [kN]

Figure 1: Solid lightweight concrete brick, 2 anchors, s; = 80 mm, example E8

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: lightweight concrete brick, solid Anchor type: HUS4 Size 10

I xbxh=498 mm x 150 mm x 199 mm Design: TR 054 July 2022

Brick strength fo,mean 2 7,5 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 7 L—1—1
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

¢ All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Cer) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 150,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1 Page: 1
1 Input data  aammna s -
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

L x Wx H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 4 N/mm?, bulk density p = 0,55 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall, Anchor in stretcher position
Minimum wall thickness: 240 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c| < 40 mm) or in joints!

Stretcher
Cut edge brick
()] x Allowable setting area Allowable setting area
(@)
o
o W Gup=20mm
©
3 Allowable setting area Allowable setting area
-« = <> =3
Cmin= 90 mm ¢ =40 mm

I, 2 499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 4 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 0,183
Brick breakout** 0,183
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
0,500 0,73 2,0 0,183
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- =40 - 40 1,0 0,73
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
0,500 0,365 =290 90 2,0 0,183

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 4 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 0,500
Brick edge failure** 0,500
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,000 1,000 0,500
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,000 1,000 0,500

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 4 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,183 0,100

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,037 0,500

HUS4 Size 8 - Example E1
1,0

0,8
0,6
0,4

0,2

Shear resistance - vertical Vgq [KN]

0,0
0,00 0,10 0,20 0,30 0,40

Tensile resistance Npy [kN]
Figure 1: Autoclaved aerated concrete brick, single anchor, example E1

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E1  Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 1
1 Input data  aammna s -
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

L x W x H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 4 N/mm?, bulk density p = 0,55 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall, Anchor in stretcher position
Minimum wall thickness: 240 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 112,5 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c| < 40 mm) or in joints!

Stretcher
Cut edge brick
()] x Allowable setting area Allowable setting area
()}
e
o ¥ Gu=20mm
@©
g Allowable setting area Allowable setting area
-« < < b d
Cmin= 112,5 mm Gj = 40 mm
I, 2 499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 4 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 0,384
Brick breakout™* 0,384
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
0,800 0,96 2,0 0,384
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- =40 - 40 1,0 0,96
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
0,800 0,768 =290 90 2,0 0,384

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 4 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 0,800
Brick edge failure** 0,800
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,600 1,600 0,800
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, | [mm] CeTA,j| [mMm] agV [-] oy [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,600 1,600 0,800

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 4 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,384 0,160

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,077 0,800

HUS4 Size 10 - Example E2
1,0

0,8
0,6
0,4

0,2

Shear resistance - vertical Vg [kN]

0,0
0,00 0,10 0,20 0,30 0,40
Tensile resistance Npy [kN]

Figure 1: Autoclaved aerated concrete brick, single anchor, example E2

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E2 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 1
1 Input data  aammna s -
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

L x Wx H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 6 N/mm?, bulk density p = 0,65 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall, Anchor in stretcher position
Minimum wall thickness: 240 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c| < 40 mm) or in joints!

Stretcher
Cut edge brick
()] x Allowable setting area Allowable setting area
()}
e}
o W G.=20mm
@©
; Allowable setting area Allowable setting area
> <> &> =
Cmin= 90 mm G =40 mm

I, 2 499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 6 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 0,329
Brick breakout** 0,329
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
0,900 0,73 2,0 0,329
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- > 40 - 40 1,0 0,73
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
0,900 0,657 =290 90 2,0 0,329

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fo,mean 2 6,0 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 0,900
Brick edge failure** 0,900
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,800 1,800 0,900
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,800 1,800 0,900

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 6 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,329 0,180

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,066 0,900

HUS4 Size 8 - Example E3
1,6

1,4
1,2
1,0
0,8
0,6
0,4
0,2

0,0
0,0 0,2 0,4 0,6 0,8
Tensile resistance Npqy [kN]

Shear resistance - vertical Vgq [kN]

Figure 1: Autoclaved aerated concrete brick, single anchor, example E3

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E3 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 1
1 Input data  aammna s -
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 75 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

L x Wx H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 6 N/mm?, bulk density p = 0,65 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall, Anchor in stretcher position
Minimum wall thickness: 240 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

Cmin = 1,5 * hnom = 112,5 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c| < 40 mm) or in joints!

Stretcher
Cut edge brick
()] x Allowable setting area Allowable setting area
()}
e
o ¥ Gu=20mm
@©
g Allowable setting area Allowable setting area
-« < < b d
Cmin= 112,5 mm Gj = 40 mm
I, 2 499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 6 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 0,672
Brick breakout™* 0,672
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 3
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
1,400 0,96 2,0 0,672
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
- =40 - 40 1,0 0,96
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
1,400 1,344 =290 90 2,0 0,672

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 6 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,400
Brick edge failure** 1,400
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 5
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
- > 40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- >20 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 2,800 2,800 1,400
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
- =40 - 40 1,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajvi [-]
- =220 - 20 1,0 1,0
v [mm] vVl [-] €cvi [mm] vgvi [-] yum [-]
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 2,800 2,800 1,400

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!




=TT

Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 6

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 6 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,672 0,280

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,134 1,400

HUS4 Size 10 - Example E4
1,6

1,4
1,2
1,0
0,8
0,6
0,4
0,2

Shear resistance - vertical Vgq [kN]

0,0
0,0 0,2 0,4 0,6 0,8
Tensile resistance Npy [kN]

Figure 1: Autoclaved aerated concrete brick, single anchor, example E4

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E4 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 1
1 Input data e Aaaa P :
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

LxW x H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 4 N/mm?, bulk density p = 0,55 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall, Anchor in stretcher position
Minimum wall thickness: 240 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

sy = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 90 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c¢|| < 40 mm) or in joints!

Stretcher
Cut edge brick
()] x Allowable setting area Allowable setting area
(@)}
©
o W Cu=20mm
©
g Allowable setting area Allowable setting area
s & <> 4
Cmin= 90 mm ¢y =40 mm

I, 2499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 4 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 0,183
Brick breakout** 0,338
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fbmean = 4 N/mm? ETA 23/0936 (13.05.2025) R ;:D
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrk,p.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
0,500 0,73 2,0 0,183
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTAj|| [Mmm] agN| [-] o4N []
80 =40 - 40 1,85 0,73
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
0,500 0,675 =290 90 2,0 0,338

2.4 Pullout of one brick

ARy [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fbmean 2 4 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,000
Brick edge failure** 1,000
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fbmean = 4 N/mm? ETA 23/0936 (13.05.2025) R ’:D
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 5 L—1—1
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [mm] CETA,j|| [mm] agVv| [-] v [-]
80 =240 - 40 2,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,000 2,000 1,000
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
80 =240 - 40 20 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajve [-]
- >20 - 20 1,0 1,0
cyv| [mm] yaV| [-] €cvi [mm] Wgvi [] yum [-]
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,000 2,000 1,000

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025) 7 ;:E
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 6 L—1—1

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fo,mean 2 4 N/'mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
0,338 0,200

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,068 1,000

HUS4 Size 8 - Example E5
1,2

1,0
0,8
0,6

0,4

Shear resistance - vertical Vg [kN]

0,2

0,0
0,0 0,1 0,2 0,3 0,4
Tensile resistance Npq [kN]

Figure 1: Autoclaved aerated concrete brick, 2 anchors, s; = 80 mm, example ES

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E5 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: df = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 4 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 1
1 Input data e Aaaa P :
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnrom =75 mm

Carbon steel

ETA 23/0936 European Technical Assessment

13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

LxW x H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 4 N/mm?, bulk density p = 0,55 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled
Stretcher bond, unplastered wall, Anchor in stretcher position

Minimum wall thickness: 240 mm
No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

sy = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 112,5 mm

cLtzcit =20 mmandc| 2 cjj =40 mm
No setting near (ct < 20 mm and c¢|| < 40 mm) or in joints!

Stretcher

Cut edge brick

()] x Allowable setting area Allowable setting area
[®)]
o)
o v Cp=20mm
@©
; Allowable setting area Allowable setting area
> = > hd
Cmin= 112,5 mm Gy = 40 mm

I, 2499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025) R ;:E
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 2 L—1—1

2 Tension load (EOTA TR 054, Section 4.2)
Brick strength fbmean 2 4 N/mm?, vertical joints filled or not filled

Capacity [kN]

Steel Strength* 36,667
Pullout Strength* 0,384
Brick breakout** 0,768
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fbmean = 4 N/mm? ETA 23/0936 (13.05.2025) 5 ;:D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrk,peTA [KN] ajN [-] YMm [-] NRa,p [KN]
0,800 0,96 2,0 0,384
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTAj|| [Mmm] agN| [-] o4N []
80 =40 - 40 2,0 0,96
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
0,800 1,536 =290 90 2,0 0,768

2.4 Pullout of one brick

ARy [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk,pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025) R ;:E
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 4 L—1—1

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fbmean 2 4 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,600
Brick edge failure** 1,600
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fbmean = 4 N/mm? ETA 23/0936 (13.05.2025) R ’:D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 5 L—1—1
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [mm] CETA,j|| [mm] agVv| [-] v [-]
80 =240 - 40 2,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,600 3,200 1,600
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
80 =240 - 40 2,0 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jiL [Mmm] ogNL [] ajve [-]
- >20 - 20 1,0 1,0
cyv| [mm] yaV| [-] €cvi [mm] Wgvi [] yum [-]
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,600 3,200 1,600

3.4 Pushing out of one brick
N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fomean 2 4 N/mm? ETA 23/0936 (13.05.2025) R ;:E
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 6 L—1—1

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) 3n + v < 1,2
Brick strength fo,mean 2 4 N/'mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn [F] Bv [-] a[-] Status
1,0 0,2 1,00 OK
Nrd [KN] VRrd [kN]
0,768 0,320

4.2 Maximum shear load

Bn [F] Bv [-] a[-] Status
0,2 1,0 1,00 OK
Nrd [KN] VRrd [kN]
0,154 1,600

HUS4 Size 10 - Example E6
1,8

1,6
14
12
1,0
0,8
0,6
0,4

Shear resistance - vertical Vg [KN]

0,2
0,0
0,0 0,2 0,4 0,6 0,8 1,0
Tensile resistance Npgy [kN]
Figure 1: Autoclaved aerated concrete brick, 2 anchors, s; = 80 mm, example E6

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fo,mean 2 4 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E6 Page: 7 L—1—1
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 1
1 Input data  aammna s -
Anchor type and diameter: HUS4 Size 8
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 8, nominal embedment depth hnom = 60 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnom = 60 mm

Carbon steel

ETA 23/0936 European Technical Assessment
13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

L x Wx H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 6 N/mm?, bulk density p = 0,65 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled

Stretcher bond, unplastered wall, Anchor in stretcher position
Minimum wall thickness: 240 mm

No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

sy = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 90 mm

cLt=ct =20 mmandc| 2 ¢j| =40 mm
No setting near (cLt < 20 mm and c¢|| <40 mm) or in joints!

Stretcher
Cut edge brick
()] x Allowable setting area Allowable setting area
(@)
o
o W Gup=20mm
©
3 Allowable setting area Allowable setting area
L S < <
Cmin= 90 mm =40 mm

I, 2 499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 2

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 6 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 24,000
Pullout Strength* 0,329
Brick breakout** 0,608
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Anchor type: HUS4 Size 8
Design: TR 054 July 2022

Brick strength fo,mean =2 6 N/mm? ETA 23/0936 (13.05.2025) R ':E
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
36,000 1,5 24,000
2.2 Pullout Strength
NRrkp.eTA [KN] ajN [-] YMm [-] NRa,p [KN]
0,900 0,73 2,0 0,329
2.3 Brick breakout
s| [mm] Gjf| [mm] SeTA, || [mm] CeTAj|| [Mmm] agN| [-] 4N []
80 =40 - 40 1,85 0,73
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
0,900 1,215 =290 90 2,0 0,608

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 4

3 Shear load (EOTA TR 054, Section 4.3)

Brick strength fb,mean 2 6,0 N/mm, vertical joints filled or not filled

Capacity [kN]
Steel Strength (without lever arm)* 15,040
Steel Strength (with lever arm)* N/A
Local brick failure** 1,800
Brick edge failure** 1,800
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 8
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 5 (e iy ]
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
18,800 1,25 15,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
80 =240 - 40 20 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 1,800 3,600 1,800
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
80 =240 - 40 2,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 1,800 3,600 1,800

3.4 Pushing out of one brick

N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025) 7 ;:E
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 6 L—1—1

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 6 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
0,608 0,360

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,122 1,800

HUS4 Size 8 - Example E7
2,0

1,8
1,6
1,4
1,2
1,0
0,8
0,6
0,4
0,2
0,0
0,0 0,2 0,4 0,6 0,8
Tensile resistance Npq [kN]
Figure 1: Autoclaved aerated concrete brick, 2 anchors, s = 80 mm, example E7

Shear resistance - vertical Vg [kN]

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 8
Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022
Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025)
No compression on wall ¢ = 0,0 N/mm? Example E7 Page: 7
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 8

Hole diameter in the fixture: dr = 11,0 mm to 12,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 10
Hole diameter in the base material: 8,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 70,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick
Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 1
1 Input data  aammna s -
Anchor type and diameter: HUS4 Size 10
HUS4-H hexagon head configuration, carbon steel galvanized
HUS4-HF hexagon head configuration, carbon steel multilayer coating
HUS4-C countersunk head configuration, carbon steel galvanized

Specification text:

Embedment depth:
Material:
Assessment:
Issued:

Proof:

Stand off installation:

Base material:

Wall layout:

Installation/Use

Geometry
Spacing

Minimum anchor distance to

wall edge:

Minimum anchor distance to

joints:

No setting in cut bricks with
reduced horizontal bearing

area

Hilti HUS4 Size 10, nominal embedment depth hnom = 75 mm
Galvanized steel, hammer drilled, installation per ETA 23/0936

hnrom =75 mm

Carbon steel

ETA 23/0936 European Technical Assessment

13.05.2025

Design Method EOTA TR 054 July 2022

ep = 0 mm (no stand off)

Autoclaved aerated concrete brick (AAC),

L x Wx H: 2499 mm x 240 mm x 249 mm

Compressive strength: fomean =2 6 N/mm?, bulk density p = 0,65 kg/dm?
Mortar: M2.5, maximum joint width 3 mm

Horizontal joints filled, vertical joints filled or not filled
Stretcher bond, unplastered wall, Anchor in stretcher position

Minimum wall thickness: 240 mm
No vertical compression on wall, ¢ = 0,0 N/mm?

Drilling: Hammer drilling or rotary drilling
Cleaning: Manual cleaning

Fastening option: Through fastening

Installation condition: dry or wet masonry

Use condition: dry internal conditions

Use condition: Temperature -40°C to + 80°C
Anchorage subject to static or quasi-static loading

sy = 80 mm, horizontal spacing
Cmin = 1,5 * hnom = 112,5 mm

L2cit =20 mmand c| 2 cj) =40 mm
No setting near (cLt < 20 mm and c¢|| <40 mm) or in joints!
Stretcher

Cut edge brick

(0] x Allowable setting area Allowable setting area
(o)}
o
o ¥ Cp=20mm
@®
3 Allowable setting area Allowable setting area
. & > =
Cmin= 112,5 mm cj= 40 mm

>

l, 2499 mm

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025) R ;:E
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 2 L—1—1

2 Tension load (EOTA TR 054, Section 4.2)

Brick strength fbmean 2 6 N/mm?, vertical joints filled or not filled

Capacity [kN]
Steel Strength* 36,667
Pullout Strength* 0,672
Brick breakout™* 1,344
Pull-out of one brick** 8,982

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

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Anchor type: HUS4 Size 10
Design: TR 054 July 2022

Brick strength fb,mean = 6 N/mm? ETA 23/0936 (13.05.2025) R ':E
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 3 L—1—1
Tension load
2.1 Steel Strength
NRrk,s,eTA [KN] s [-] NRd,s [KN]
55,000 1,5 36,667
2.2 Pullout Strength
NRrk,pETA [KN] N [-] YMm [-] NRrd,p [KN]
1,400 0,96 2,0 0,672
2.3 Brick breakout
s| [mm] Gjf| [mm] SETA, || [mm] CeTA,j[| [mm] agN| [-] oy []
80 240 - 40 2,0 0,96
s1 [mm] G [mm] SETA,L [mm] CETA,jL [Mmm] agNL [-] €cN|.L [mm]
- =20 - 20 1,0 0,0
NRrk,b,eTA [KN] NRrk,b [KN] ¢ [mm] Cmin,ETA [MM] ymm [-] NRd,b [KN]
1,400 2,688 =290 90 2,0 1,344

2.4 Pullout of one brick

ARz [mm?] AVaet [Mm?] fvko [N/mm?] od [N/mm?]
239 520 0 0,15 0,00
NRrk.pb [KN] YMm [-] NRd,pb [KN]
17,964 2,0 8,982

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025) R ;:E
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 4 L—1—1

3 Shear load (EOTA TR 054, Section 4.3)
Brick strength fbmean 2 6 N/mm, vertical joints filled or not filled

Capacity [kN]

Steel Strength (without lever arm)* 23,040
Steel Strength (with lever arm)* N/A
Local brick failure** 2,800
Brick edge failure** 2,800
Pushing out of one brick in direction x N/A

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

Top concrete beam or other means of vertical fixation assumed. Brick edge and push-out failure modes towards the top
edge and the stability of the full wall body are not checked.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick
I xbxh=499 mm x 240 mm x 249 mm, solid brick

Brick strength fo,mean 2 6 N/mm?

Anchor type: HUS4 Size 10
Design: TR 054 July 2022
ETA 23/0936 (13.05.2025)

No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 5 (e iy ]
Shear load
3.1 Steel Strength (without lever arm)
VRk,s,ETA [KN] s [-] VRd,s [KN]
28,800 1,25 23,040
3.2 Local brick failure
S| [mm] Gj|| [mm] SETA, || [Mmm] CETA,j|| [mm] agVv| [-] v [-]
80 =240 - 40 20 1,0
s. [mm] CiL [mm] SETA,L [Mm] CETA,jL [Mm] og,NL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vVl [-] €cvi [mm] yovi [1] yum [-]
0,0 1,000 0,0 1,000 2,0
|| [mm] Cmin,ETA| [Mm] VRkb,ETA| [KN] Vrib| [KN] VRdp| [kN]
=290 90 2,800 5,600 2,800
3.3 Brick edge failure
s| [mm] cj|| [mm] SETA, || [mm] CeTA,j| [mMm] agV| [-] ajv| [-]
80 =240 - 40 2,0 1,0
s1 [mm] G [mm] SETA,L [Mm] CETA,jiL [Mmm] agNL [-] ajve [-]
- =220 - 20 1,0 1,0
€cv| [mm] vov| [-] €cv. [mm] wovi [] yMm []
0,0 1,000 0,0 1,000 2,0
c|| [mm] Cmin,ETA|| [MmM] VRkc,eTA| [KN] VRke| [KN] VRd,c| [KN]
=290 90 2,800 5,600 2,800

3.4 Pushing out of one brick

N/A for Vrkpo1 Not checked for Vripb|, vertical restraint assumed.

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fomean 2 6 N/mm? ETA 23/0936 (13.05.2025) R ;:E
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 6 L—1—1

4 Combined tension and shear loads (EOTA TR 054, Section 4.4) Bn + pv < 1,2
Brick strength fomean 2 6 N/mm, vertical joints filled or not filled

4.1 Maximum tension load

Bn[F] Bv [-] o [-] Status
1,0 0,2 1,00 OK
NRd [kN] VRd [kN]
1,344 0,560

4.2 Maximum shear load

Bn[F] Bv [-] o [-] Status
0,2 1,0 1,00 OK
NRd [kN] VRd [kN]
0,269 2,800

HUS4 Size 10 - Example E8
3,0

2,5
2,0
1,5

1,0

Shear resistance - vertical Vgq [KN]

0,5

0,0
0,0 0,5 1,0 15
Tensile resistance Ny [kN]

Figure 1: Autoclaved aerated concrete brick, 2 anchors, s = 80 mm, example E8

Results must be checked for conformity with the existing conditions and for plausibility!
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Example calculation for the following conditions (10-2025)

Base material: autoclaved aerated concrete brick Anchor type: HUS4 Size 10

Ixbxhz=499 mm x 240 mm x 249 mm, solid brick Design: TR 054 July 2022

Brick strength fo,mean 2 6 N/mm? ETA 23/0936 (13.05.2025) 7 ':D
No compression on wall ¢ = 0,0 N/mm? Example E8 Page: 7 L—1—1
5 Warnings

e Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall
is not covered!

e The installation remarks listed in this report are 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.

Compliance with current standards (e.g., EOTA TR 054) is the responsibility of the user.

Drilling method (hammer, rotary) to be in accordance with the ETA-23/0936!

Masonry should be built according to industry standards.

Please note that, for ETA assessed masonry units, the resistance and parameters are only valid for that

particular brick (solid) or for bricks of the same base material with larger size and larger compressive

strength (solid) or larger dry density, according to EOTA TR 054.

e All boundary conditions must comply with section 1.

e Screws can only be set in the allowed setting area as shown above (see allowed setting area). The
minimum allowable distances to wall edge (cmin = Ccr) and joints (cj) have to be respected.

e Application in unplastered walls only, to account for setting position limitations with respect to joint
distance.

6 Installation data

Anchor type and diameter: HUS4 Size 10

Hole diameter in the fixture: dr = 13,0 mm to 14,0 mm (through setting)
Setting tool: Screwdriver and power limitation SF 6H-A-22 Gear 2/ 15
Hole diameter in the base material: 10,0 mm

Recommended plate thickness: not calculated

Hole depth in the base material: 85,0 mm (cleaned hole)

Drilling method: Drilled in hammer mode

Minimum thickness of the base material: 240,0 mm

Cleaning: manual

Fastening option: Through fastening

Installation per ETA-23/0936

7 Remarks; Your Cooperation Duties

Any and all information and data contained in the report 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. 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 report 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.

Results must be checked for conformity with the existing conditions and for plausibility!
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