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General Part

Technical Assessment Body issuing the Deutsches Institut flir Bautechnik
European Technical Assessment:

Trade name of the construction product Hilti Betonschraube HUS4
Product family Screw anchor for use in masonry

to which the construction product belongs

Manufacturer Hilti AG Liechtenstein
Feldkircherstraflte 100
9494 Schaan
FURSTENTUM LIECHTENSTEIN

Manufacturing plant Hilti Werke

This European Technical Assessment 33 pages including 3 annexes which form an integral part
contains of this assessment.

This European Technical Assessment is EAD 330460-00-0604, edition 08/2022

issued in accordance with Regulation (EU)
No 305/2011, on the basis of
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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means, shall
be in full. However, partial reproduction may only be made with the written consent of the issuing Technical
Assessment Body. Any partial reproduction shall be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission in accordance with Article 25(3) of Regulation
(EU) No 305/2011.

Z081177.25 8.06.04-262/23



European Technical Assessment

ETA-23/0936 Deutsches
English translation prepared by DIBt far
Bautechnik

Page 3 of 33 | 13 May 2025

Specific Part
1 Technical description of the product

The Hilti screw anchor HUS4 is an anchor in size 8, and 10 mm made of galvanized or multilayer
coating carbon steel. The anchor is screwed into a predrilled cylindrical drill hole. The special
thread of the anchor cuts an internal thread into the member while setting. The anchorage is
characterized by mechanical interlock in the special thread.

The product description is given in Annex A.

2 Specification of the intended use in accordance with the applicable European Assessment
Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchors of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic resistance to steel failure of a single Nrks

Z081177.25

screw anchor under tension loading

see Annex C1

Characteristic resistance to steel failure of a single
screw anchor under shear loading

Vs [KN], MOgy s
see Annex C1

Characteristic resistance to pull-out failure or brick
breakout failure of a single screw anchor under
tension loading

NRrk,ps NRkbs NRkp.cr NRkb,c
see Annex B7, C3, C7, C11, C15
OLJ',N

see Annex C3, C7, C11, C15

Characteristic resistance to local brick failure and
brick edge failure of a single screw anchor under
shear loading

VRk,b,II, VRk,b,L, VRk,C,”! VRk,c,l
see Annex B7, C3, C7, C11, C15

Qjvi, O4,v1

see Annex C3, C7, C11, C15

screw anchor group under tension loading

Characteristic resistance to brick breakout failure of a

Ng
see Annex B7

Olg,N

see Annex B7, C4, C8, C12, C16

Characteristic resistance to local brick failure and
brick edge failure of a screw anchor group under
shear loading

Veihir Veih, 1 VRidein Ve, |
see Annex B7

Qg,vil, OgviiL

see Annex B7, C4, C8, C12, C16

8.06.04-262/23
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Essential characteristic

Performance

Edge distances, joint distances, spacing,
member thickness

Cers Serlls ScrL
see Annex B7, C2, C6, C10, C14

Criny Gjlls Cj L, Sminlls Smin L

see Annex C2, C6, C10, C14
hmin

see Annex C2, C6, C10, C14

Resistance to combined tension and shear loading
(hollow and perforated bricks)

No performance assessed

Displacements

8NO! 8 Neoy 8VO! 8V°°
see Annex C4, C8,C12,C 16

Safety in case of fire (BWR 2)

Essential characteristic

Performance

Reaction to fire

Class A 1

Resistance to fire

NRk,s,fi ) NRk,p,fi ’ NRk,b,fi ) VRk,s,fi ) MORk,s,fi ’
Crin,fi » Cj/fi

see Annex C1, C5, C9, C13, C17
Nrifi s Sminfi, Cminfi» Cifi

see Annex C1, C5, C9, C13, C17

Aspects of durability

Essential characteristic

Performance

Durability

see Annex B1

Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330460-00-0604 the applicable

European legal act is: 97/177/EC.
The system to be applied is: 1

Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited at Deutsches Institut flir Bautechnik.

Issued in Berlin on 13 May 2025 by Deutsches Institut fir Bautechnik

Dipl.-Ing. Beatrix Wittstock
Head of Section

Z081177.25

beglaubigt:
Aksiinger
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Installed condition without adjustment

\

HUS4-H (hexagon head configuration sizes
8 and 10)

HUS4-HF (hexagon head configuration
sizes 8 and 10)

HUS4-C (countersunk head configuration
sizes 8 and 10)

HUS4-A

(threaded rod connection
size 10)

HUS4-AF

(threaded rod connection
size 10)

HUS4-H (hexagon head configuration
sizes 8 and 10)

HUS4-HF (hexagon head configuration
sizes 8 and 10)

HUS4-C (countersunk head configuration
sizes 8 and 10)

Hilti screw anchor HUS4

Product description
Installed condition with and without adjustment

Annex A1

Z104592.25
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Table A1: Screw types

Hilti HUS4-H, sizes 8 and 10, hexagonal head configuration, carbon steel galvanized
Hilti HUS4-HF, sizes 8 and 10, hexagonal head configuration, carbon steel multilayer coating

A=A Are

Hilti HUS4-C, sizes 8 and 10, countersunk head configuration, carbon steel galvanized

ft

A

"W

TR RN

Hilti HUS4-A, size 10 with external thread M12, carbon steel galvanized
Hilti HUS4-AF, size 10 with external thread M12, carbon steel multilayer coating

= |

Hilti screw anchor HUS4

Product description Annex A2

HUS4 screw types

Z104592.25 8.06.04-262/23



Page 7 of European Technical Assessment

ETA-23/0936 of 13 May 2025

English translation prepared by DIBt

Deutsches
Institut

fur
Bautechnik

mortar

Table A2: Hilti filling set (for HUS4-H (F, R) and HUS4-A (F)) and Hilti injection

Filling washer

Spherical washer Injection mortar

@

NN E Rl ==

>

»

Hilti HIT-HY ... with ETA
Hilti HIT-RE ... with ETA

Table A3: Materials

Part

Material

HUS4-H(F), HUS4-C and HUS4-A(F) screw anchor

Carbon steel
Rupture elongation As < 8%

Hilti Filling set (carbon steel)

Filling washer: Carbon steel
Spherical washer: Carbon steel

Table A4: Filling set dimensions and compatibility

Product description

Filling set and Hilti injection mortar, Materials

Filling set size M10 M12 E
Diameter of sealing washer dvws  [mm] 42 44 "
Thickness of sealing washer hys  [mm] 5 5 _]_ L
Thickness of Hilti Filling Set hss [mm] 9 10 ?
J s ¥ - /

HUS4-H (F) - 8 10 )

o TP T d h
HUS4-A (F) i R - 10 = =
Hilti screw anchor HUS4

Annex A3

Z104592.25
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Table A5: Fastener dimensions and marking HUS4-A(F)

Fastener size HUS4- A(F) 10
Nominal fastener diameter d [mm] 10
Metric thread connection M12
Pitch of the thread ht [mm] 10
Nominal embedment depth hrom [mm] 75
Length of screw min / max L [mm] 120/ 165

HUS4: Hilti Universal Screw 4" generation

A: Thread connection, galvanized
AF: Thread connection, multilayer coating

10:  Nominal screw diameter d [mm]

165: Length of screw L [mm]
8:

Carbon steel

K: Length identification HUS4-A 10x165
E.g. HUS4-A 10x165 G | K

10x120 10x140 10x165

Hilti screw anchor HUS4

Production description Annex A4

Fastener dimensions and head marking

Z104592.25 8.06.04-262/23
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Table A6: Fastener dimensions and marking HUS4-H(F)

Fastener size HUS4- H(F) 8 H(F) 10
Nominal fastener diameter d [mm] 8 10
Pitch of the thread ht [mm] 8 10
Nominal embedment depth hrom  [Mmm] 60 75
Length of screw min / max L [mm] 65/150 80/ 305

HUS4: Hilti Universal Screw 4™ generation

\\\\‘\\‘\\‘\\‘\\‘\\‘\\‘\ 7 ¥ \ H: Hexagonal head, galvanized
Voo vV O HF: Hexagonal head, multilayer coating
\ / 10: Nominal screw diameter d [mm]
L o

100: Length of screw [mm]

Table A7: Fastener dimensions and marking HUS4-C

Fastener size HUS4- Cc8 c10
Nominal fastener diameter d [mm] 8 10
Pitch of the thread ht [mm] 8 10
Nominal embedment depth hnom [mm] 60 75
Length of screw min / max L [mm] 65/160 80/120

HUS4: Hilti Universal Screw 4" generation

TR T TS

C: Countersunk head, galvanized

10: Nominal screw diameter d [mm]

100: Length of screw L [mm]

Hilti screw anchor HUS4

Production description Annex A5

Fastener dimensions and head marking

Z104592.25 8.06.04-262/23
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Specifications of intended use

Anchorages subject to:

. Static and quasi-static loadings
. Fire exposure (for dry masonry only)

Base materials:

Solid brick masonry, according to Annex B2
Horizontal joints must completely be filled with mortar. Vertical Joints may, but do not have to be
filled with mortar. Mortar strength class of the masonry: M2,5 at minimum according
EN 998-2:2016.
In case of fire all joints have to be filled with mortar according to EN 998-2:2016 with strength
class M2.5 at minimum.
Maximum joint width w; see annex C3, C7, C11, C15.
Wall execution and joint dimensions according to EN 1996-1-1:2022.
. Dry or wet masonry (during installation)

Use conditions (Environmental conditions):

. Anchorages subject to dry internal conditions: all screw types

. The covered temperature range of the masonry during the working life is within the range -40 °C
to +80 °C

Design:

. Anchorages are designed under the responsibility of an engineer experienced in anchorages and
masonry.

. Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored.

The position of the fastener is indicated on the design drawings (e. g. position of the fastener
relative to reinforcement or to supports, etc.).

. Anchorages are designed in accordance with EOTA Technical Report TR054: Juli 2022

J For solid bricks the characteristic resistances are valid also for bricks with larger dimensions, larger
compressive strength or larger bulk density.

Installation:

. Fastener installation carried out by appropriately qualified personnel and under the supervision of
the person responsible for technical matters on site.

. In case of aborted hole: new drilling at a minimum distance away of twice the depth of the aborted

hole or smaller distance if the aborted hole is filled with high strength mortar and if under shear or
oblique tension load it is not the direction of the load application.

. After installation further turning of the fastener must not be possible.

. The head of the fastener (HUS4-H(F) and HUS4-C) must be supported on the fixture and is not
damaged.

. Hilti filling set is suitable for HUS4-H(F) and HUS4-A(F).

. The minimum permitted distance from the joints is specified in the annexes C3, C6, C9 and C12.
. Drilling method: hammer drill or rotatory drilling with standard hammer drill bits with cleaned and
uncleaned borehole. In case of uncleaned borehole, three times ventilation shall be applied.

. Adjustability according to annex B2.

Hilti screw anchor HUS4

Intended use Annex B1
Specifications

Z104592.25 8.06.04-262/23
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Table B1: Overview of brick types, properties and fastening elements

.. Trade Mean HUS4-
Brick Picture Bnl{lilglln;?zr:” names?, compressive | H(F), C, AHIE(IS:)‘-C Annex
type [mm] e.g. strength HF ’ 10 ’
fnean” [N/mm?] 8
Mz 1DF
Solid clay > 240x115x52 Mz NF
brick = SAOXTINX Mz 2DF 18127 hrom=60 | hram=75 | C2
EN771-1 Rosso Vivo,
Rosso Classico
Solid
calcium
silicate = 240x115x113 iss ZES%T: 20/30 hrom =60 | hnom =75 Ce
brick
EN771-2
Solid
lightweigh _ _
t concrete > 498x150x199 | LECA murblock 5/7,5 hrom =60 | hnem =75 C10
EN771-3
Areated Xella Ytong _ _
concrete = 499x240x249 Therm-Combi 4/6 hnom =60 | hnom=75 C14
EN 771-4 '

" The characteristic resistances are valid also for bricks with larger dimensions, larger compressive strength
or larger bulk density

Overview of brick types and fastening elements

Table B2:  Specifications for the adjustment of HUS4 in Masonry
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75
Adjustment
I'I'otal max. thickness of adjustment - [mm] 10 10
ayers
Max. number of adjustments Na [-] 2 2
Hilti screw anchor HUS4
Intended use Annex B2

Z104592.25

8.06.04-262/23
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Installation parameters

e —
|
I ]
= | S
11 o
— s
hef tfix
h,
hmin
;l’ ________________
Il
I
— AUl (9 | _1OTX
11 \\
R e N
h,, L 89,5
hnom
h.
hmin
ef tfix
h,
hmin

Hilti screw anchor HUS4

Intended use
Installation parameters

Annex B3

Z104592.25
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Installation parameters

Table B3: Installation parameters HUS4 size 8 and 10

Fastener size HUS4 8 10

Type H(F), C H(F), C, A(F)

Nominal embedment depth hnom [mm] 60 75

Nominal drill hole diameter do [mm] 8 10

Cutting diameter of drill bit dout [mm] 8,45 10,45

Clearance hole diameter min 11 13

through setting dr = [mm] 12 14

Clearance hole diameter pre setting (A- 4 < [mm] i 14

type)

Wrench size (H, HF-type) s [mm] 13 15

Wrench size for hex head (A-type) s1 [mm] - 8

Wrench size for nut (A-type) s2 [mm] - 19

Torx size (C-type) X - 45 50

Diameter of countersunk head dh [mm] 18 21

Depth of drill hole for cleaned hole (hnom + 10 mm)

hammer drilling or for uncleaned hole hi 2 [mm]

when drilling upwards 70 85

Depth of drill hole for uncleaned hole . (hnom + 10 mm) + 2 * do
o o 12 [mm]

hammer drilling in wall and floor position 86 105

Depth of drill hole (with adjustability) for (hnom + 20 mm)

cleaned hole hammer drilling, hammer hy > [mm]

drilling uncleaned hole when drilling 1= 80 g5

upwards

Depth of drill hole (with adjustability) for (hnom + 20 mm) + 2 * do

uncleaned hole hammer drilling in wall  h1 2 [mm]

and floor position 96 115

Minimum spacing Smin = [mm] 80 80

Hilti screw anchor HUS4
Intended use Annex B4

Z104592.25
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Installation instructions

Hole drilling and cleaning

Hammer drilling (HD) all sizes for carbon steel screw types

Mark drilling depth h+ for pre or through installation.
Details for drilling depth h1 see table B2.

Cleaning needed in downward and horizontal installation direction with drill
hole depth h1 = hnom + 10 mm

No cleaning is allowed in downward and horizontal installation direction when
3x ventilation™ after drilling is executed.

Drill hole depth h1 = hnom + 10 mm+ 2 * do

o " moving the drill bitin and out of the drill hole 3 times after the recommended drilling depth h; is
hy ) achieved. This procedure shall be done with both revolution and hammer functions activated in the
drilling machine. For more details read the relevant installation instruction (MPII).

Hilti screw anchor HUS4

Intended use Annex B5

Installation instructions

Z104592.25 8.06.04-262/23
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Fastener setting without adjustment

Setting by screw driver or impact screw driver

Installation of the screw with tools and setting parameters listed in Table B2.

Setting check

Fastener setting with adjustment for carbon steel screw types

Adjusting process

A screw can be adjusted maximum two times. The total allowed thickness of
max. 10mm shims added during the adjustment process is 10 mm. The final embedment
| depth after adjustment process must be larger or equal than hnom.

Fill the annular gap between screw and fixture with 1-3 strokes of a Hilti
injection mortar HIT-HY ... or HIT-RE ... .

Follow the installation instructions supplied with the respective Hilti injection
mortar.

After required curing time teure the fastening can be loaded.

Hilti screw anchor HUS4

Intended use Annex B6
Installation instructions

Z104592.25 8.06.04-262/23
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Definition of installation position and distances

qg,N
Agv|
Qg vL

N9k = ag,n = NRrk

Nerk = dg,n? - NRrk

Wi = maximum width of joints
= group factor under tension load (ag,n = 0gN(Smin| )= Og,N(Smint))
group factor under shear load parallel to the edge
= group factor under shear load perpendicular to the edge

VIR, | = Ogv|(sminll) * Qg v|(smint) * VRK,|;

Nrk = Nrkb = NRkp = NRkbec = NRrkpc

VRk | = VRib,| = VRke, |;  VRkL = VRkpL = VRko L
For s = scr Ggn = Ogyv,| = OgvLt=2

For Smin €8 < Ser: OgN; Ogv,|; Qgv.L

according to group factors of brick in Annex C

VORK, || (sminity = Qg v || ¢sminl) * VRK | ; VIRK,||smind) = Og,v | (sminl) = VRK,|
V9Rk L (sminil) = Qg,vL (sminll) * VR, L; VIR, L (smint) = Qg vL (sminl)* VR, L

VORk, L = g viisminil) * OgvL(sminl) * VRk L

(group of 2 anchors)
(group of 2 anchors)
(group of 2 anchors)
(group of 4 anchors)
(group of 4 anchors)

Cer
| - ﬁ
Ngk p= Nrkb Serll Sminll Cmin
N | NORk; ttg,N (Sminti)
. 2 Gjil
,‘\?l - v —»  V9Rkc 1 0g VL (Sminil)
i A ! :k‘b‘_
| Y ! A 11, agvii (Smini)
ﬁ Y VRkbl
@ —» VRke. |
oo i
(&) Fan ~ | *
Al AN U !
|
T :
| | R g., - .
+ : D O i | 1 NORk; ¢lg,N (Smin 1)
_ A e
c E 1 |
= 2 Cji » | — U% g i : i » VORke, ] C’-g,VL(Smln_)
@ I i
T
! I
L__1_
lunit
- > v VORI, ag vt (Smin 1)
Crmin = minimum edge distance to the free edge of the wall
G| = distance to vertical joints without influence on resistance of the screw anchor
ciL = distance to horizontal jeints without influence on resistance of the screw anchor
Cer = edge distance for ensuring the transmission of the characteristic resistance of a single screw anchor
smin| = minimum spacing parallel to the horizontal joint
smint = minimum spacing perpendicular to the horizontal joint
Sor|| = characteristic spacing parallel to the horizontal joint
Serk = characteristic spacing perpendicular to the horizontal joint
bunit = length of the masonry unit
huit = height of the masonry unit

Hilti screw anchor HUS4

Intended use

Definition of installation position and distances

Annex B7

Z104592.25
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Performances

Essential characteristics under static and quasi-static load and fire exposure

Table C1:  Characteristic resistance to steel failure of a single screw anchor under tension
and shear loading
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Steel failure for tension load
Characteristic resistance Nrks [kN] 36,0 55,0
Partial factor yms N [-] 1,5 1,5
Steel failure for shear load
Characteristic resistance VRks [kN] 18,8 28,8
Partial factor Yus " [-]
Characteristic resistance MPRk s [Nm] 32 64
" In absence of other national regulations
Table C2: Resistance to fire
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75
Steel failure for tension and shear load under fire exposure
R30 Nrksfi= VRksfi  [KN] 0,47 1,03
R60 Nrksfi= Vrksfi  [KN] 0,42 0,89
R90 Nrksi= VRksfi  [KN] 0,33 0,68
Characteristic R120 NRk.s,fi = VRks/fi [kN] 0,23 0,55
resistance R30 MO%i s [Nm] 0,42 1,20
R60 MP%Ris. [Nm] 0,37 1,04
R90 MO%i s i [Nm] 0,29 0,80
R120 MOk s f [Nm] 0,21 0,64
Hilti screw anchor HUS4
Annex C1

Z104592.25

8.06.04-262/23




Page 18 of European Technical Assessment
ETA-23/0936 of 13 May 2025

English translation prepared by DIBt

Deutsches
Institut

fur
Bautechnik

Brick type: Solid clay brick

Table C3:  Description of brick

Brick type

[]

Solid

Bulk density P

[kg/dm?]

1,5

fmean

Mean compressive strength

[N/mm?]

=18

Code

[]

EN771-1:2011

Brick dimensions Ixbxh

[mm]

2240 x 115 x 52

Minimum wall thickness hmin

[mm]

z 115

Table C4: Installation parameters

Fastener size HUS4
Type

H(F), C

10

H(F), C, A(F)

Setting parameters

hnom

Nominal embedment depth

[mm] 60

75

Setting tool: screwdriver and power limitation

[]

Must not be used

Essential characteristics under static and quasi-static load in solid clay bricks

Setting tool: Type and power limitation [-] SIW 4AT-22 Gear 1 SIW 4AT-22 Gear 1
impact screw Maximum torque according
wrench? manufacturer specification [Nm] 90 90
Edge distance and spacing
Minimum edge distance from free edge  Cmin [mm] 1,5 hnom
Minimum spacing Smin|=SminL  [mMm] 80
Characteristic distance from free edge  cor [mm] 1,5 hnom
Characteristic spacing Ser [mm] 3,0 hnom
" Installation with other impact screwdriver of equivalent or lower power output is possible.
Hilti screw anchor HUS4
Performances Annex C2

Z104592.25
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Table C5:  Characteristic resistance under tension and shear load
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Use category dry wet dry wet
Nominal embedment depth  hnom [mm] 60 75

tension loading

Characteristic resistance to pull-out failure or bri

ick breakout failure of a single screw anchor under

Mean compressive brick strength fmean [MPa] Nrk = Nrkb = Nrkp = NRkb,e = NRrkp.e [kN]
=18 55 7,0
227 6,7 8,5

Characteristic resistance to local brick breakout

failure of a screw anchor under shear loading

Mean compressive brick strength fmean [MPa] VRk,| = VRkb,| = VRke,| [kN]
=18 7.9 11,4
=27 9,7 14,0
Mean compressive brick strength frean [MPa] VRrkL = VRkbL = VRke,L [kN]
218 4.4 4,4
=27 53 5,3
Table C6: Reduction factors depending on the distance from the joints
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth Rnom [mm] 60 75
Maximum joint width Wi [mm] <10 <10
cjL = 26 =26
Distance from the joints : [mm]
Cil 21,5 hnom 21,5 hnom
ajn 1,0 1,0
Joint factor ajv| [-] 1,0 1,0
qjvL 1,0 1,0
CjL =20 =20
Distance from the joints cj , [mm] > 20 > 20
ajN 0,88 0,83
Joint factor aiv| [-] 1,0 1,0
Gj,VJ- 1 ,0 1,0
: L CjL <20 <20
Distance from the joints [mm]
Ci| <20 <20
.
Joint factor o [-] Screw must not be used
ajv||= QjvL

Hilti screw anchor HUS4

Performances

Essential characteristics under static and quasi-static load in solid clay bricks

Annex C3
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Table C7:  Group factors for double groups
Fastener size HUS4 8 10
Use case H(F). C
Type H(F), C (A()f:) ,
Minimum spacing Smin| = SminL [mm] - 80 80
. = | ity sttt I S
Group factor for tension z:: E::::J“-; [] EI__DjLE;E i|_l_\l _|_Ji 1,70 1,25
Group factor for shear with Qg vA(Smin]) =
minimum spacing in direction a ' (Smin]) [-] 2,00 2,00
parallel to the horizontal joint g.V|| (Smin]
Group factor for shear with R .
minimum spacing in direction  Ogv(Smint) = | e '
perpendicular to the Og V| (Smint) ¥ %_;@:_Y‘_ _E 1,70 1,70
horizontal joint
Table C8: Displacements

Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75
Tension load Fn [kN] 1,9 2.4

o} 1,3 0,9
Displacements under tension load N [mm] : :

6N°° 2|6 1 !8
Shear load parallel to the vertical joint Fvl [kN] 2,8 4.0

. dv|o 1,7 2,3
Displ ts under shear load"
isplacements under shear loa Bu]- [mm] 26 35

Shear load perpendicular to the vertical joint  FyL [kN] 1,5 1,5
Displacements under shear load" Ovto [mm] 12 1.2

vl 1,8 1,8

" Shear displacements do not consider the fixture hole clearance and the respective screw position. Clearance
hole displacements can be avoided with the use of the Hilti filling set.

Hilti screw anchor HUS4

Performances

Essential characteristics under static and quasi-static load in solid clay bricks

Annex C4
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Table C9: Resistance to fire
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75

Characteristic resistance to pullout and brick breakout failu

re Nri i = Ngrkp.i = Nrk,b,n Of a single anchor

Essential characteristics under fire exposure in solid clay bricks

Mean compressive brick _R30, R60, R90 NRis [kN] 0,9 1,2
strength fmean 2 18 MPa 490 NRk f [kN] 0.7 0.9
Mean compressive ank R30, RGO, R90 NRK.ﬂ [kN] 1,1 1,4
strength fmean 2 27 MPa  Rq20 NRri [kN] 0.9 1.1
Characteristic resistance to brick breakout failure N9« for double screw anchor groups
Mean compressive brick R30, R60, R90 NRion [kN] 2,0 2,3
strength fmean 2 18 MPa  Rq9g NERK b fi [KN] 1.6 18
strength fmean = 27 MPa R120 Nk b s [kN] 1,9 22
Edge distance and spacing
Minimum edge distance Cminf = Cji  [mm] 120 150
Minimum spacing Smin,fi [mm] 106 106
Hilti screw anchor HUS4
Performances Annex C5
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Brick type: Solid calcium silicate brick

Table C10: Description of brick
Brick type [-] Solid
Bulk density P [kg/dm?] >1,7
Mean compressive strength fmean  [N/mm?] 220
Code [-] EN 771-2:2011
Brick dimensions Ixbxh [mm] >240x115x 113
Minimum wall thickness Nmin [mm] =115

Table C11: Installation parameters

Essential characteristics under static and quasi-static load in solid calcium silicate bricks

Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Setting parameters
Nominal embedment depth Rinom [mm] 60 75
Setting tool: screwdriver and power limitation [-] Must not be used
Setting tool: Type and power limitation [-] SIW 4AT-22 Gear 1 SIW 4AT-22 Gear 1
impact screw "~ paximum torque according
wrench" manufacturer specification [Nm] 90 90
Edge distance and spacing
Minimum edge distance from free i [mm] 1.5 hrom
edge
Minimum spacing Smin || =Sminl [mm] 80
Characteristic distance from free
Cer [mm] 1,5 hnom
edge
Characteristic spacing Sor [mm] 3,0 hnom
" Installation with other impact screwdriver of equivalent or lower power output is possible.
Hilti screw anchor HUS4
Performances Annex C6
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Table C12: Characteristic resistance under tension and shear load
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Use category dry wet dry wet
Nominal embedment depth Rnom [mm] 60 75
Characteristic resistance to pull-out failure or brick breakout failure of a single screw anchor under
tension loading
Mean compressive brick strength fmean [MPa] Nrk = Nrkb = Nrkp = NRkbc = NRkpe [kN]
=20 9,4 9,9 9,4
=30 11,3 12,0 11,3
Characteristic resistance to local brick breakout failure of a screw anchor under shear loading
Mean compressive brick strength fmean [MPa] Vrk | = VRkb,| = VRke,| [kN]
=20 13,6 15,6
230 16,4 18,8
Mean compressive brick strength frean [MPa] VRkL = VRkbL = VRke,L [kN]
220 3,5 3,5
=30 4.3 4.3
Table C13: Reduction factors depending on the distance from the joints
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth Pnom [mm] 60 75
Maximum joint width Wi [mm] <10 <10
cjL 2415 241,5
Distance from the joints : [mm]
G| 21,5 hmon 21,5 hmon
QN 1,0 1,0
Joint factor av| [-1 1,0 1,0
ajvL 1,0 1,0
Gl 220 =20
Distance from the joints c: [ [mm] > 40 >0
QN 0,78 0,87
Joint factor Qv [] 1,0 1,0
ajvL 1 ,0 1 ,0
) L cL <20 <20
Distance from the joints [mm]
G| <40 <40
QajN
Joint factor Qv [] Screw must not be used
Qaj v+
Hilti screw anchor HUS4
Performances Annex C7
Essential characteristics under static and quasi-static load in solid calcium silicate bricks
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Table C14: Group factors for double groups
Fastener size HUS4 8 10
Use case H(F
Type H(F), C (A()f:) ,
Minimum spacing Smin| = SminL [mm] - 80 80
. Qg,N (Smin|) = Tt s mo—
factor for t - 1| N P NCe e 1,45 1,80
Group factor for tension G (Smin) [-] II___LL;Ell___L__l_J , ,
Group factor for shear with Qg vA(Smin]) =
minimum spacing in direction a ' (Smin]) [-] 1,70 1,70
parallel to the horizontal joint g.V|| (Smin]
Group factor for shear with
minimum spacing in direction g vL(Sminl) = 3
perpendicular to the Og V| (Smint) ¥ 1,45 1,45
horizontal joint
Table C15: Displacements
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth Nrom [mm] 60 75
Tension load Fn [kN] 3,2 3,4
Bno 0,4 0,4
Displ t der tension load : ’
isplacements under tension loa Bre [mm] 0.8 08
Shear load parallel to the vertical joint Fv| [kN] 47 54
9] 1,7 1,7
Displacements under shear load" 6:::2 [mm] 2:6 2:6
Shear load perpendicular to the vertical joint  FvL [kN] 1,2 1,2
Ovlo 0,7 0,7
. 1 ) ;
Displacements under shear locad Buie [mm] 11 1

" Shear displacements do not consider the fixture hole clearance and the respective screw position. Clearance
hole displacements can be avoided with the use of the Hilti filling set.

Hilti screw anchor HUS4

Performances Annex C8
Essential characteristics under static and quasi-static load in solid calcium silicate bricks
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Table C16: Resistance to fire
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75
Characteristic resistance to pullout and brick failure Nrksi = Nrk,p,i = Nrk,b,f
Mean compressive brick R30, R60, R90  Nrs [kN] 1,6 1,7
strength fmean = 20 MPa NRkf [kN] 13 13
Mean compressive brick R30, R60, R90  Nrks [kN] 19 2,1
strength fmean = 30 MPa NRu [kN] 15 16
Characteristic resistance to brick breakout failure N9 r for double screw anchor groups
Mean compressive brick RSO, RGO, RQO Nng_b,ﬁ [kN] 2,8 4,6
strength fmean 2 20 MPa NSRk b.f [kN] 22 3,7
Mean compressive brick R30, R60, R90  N%rkb,fi [kN] 3.4 5,6
strength fmean = 30 MPa NSk b [KN] 27 45
Edge distance and spacing
Minimum edge distance Cminf = Cji  [mm] 120 150
Minimum spacing Smin,fi [mm] 106 106
Hilti screw anchor HUS4
Performances Annex C9

Essential characteristics under fire exposure load in solid calcium silicate bricks
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Brick type: Lightweight concrete brick

Table C17: Description of brick
Brick type Solid
Bulk density p [kg/dm?] 20,9
Mean compressive strength fmean  [N/mm?] 25
Code EN 771-3:2011
Brick dimensions Ixbxh =498 x 150 x 199
Minimum wall thickness Pimin =150
Table C18: Installation parameters
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Setting parameters
Nominal embedment depth hnom [mm] 60 75
Setting tool: screwdriver and power limitation [-] 82 ;Hz'/ﬁ% g'; ;‘;?%g
Setting tool: Type and power limitation [-]
impact screw Maximum torque according Must not be used
wrench manufacturer specification [Nm]
Edge distance and spacing
zn;r;i?um edge distance from free i [mm] 1.5 hnom
Minimum spacing Smin | =SminL [mm] 80
ggséactenshc distance from free Cor [mm] 1.5 hrom
Characteristic spacing Ser [mm] 3,0 hnom

Hilti screw anchor HUS4

Performances Annex C10
Essential characteristics under static and quasi-static load in solid lightweight concrete
bricks
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Table C19: Characteristic resistance under tension and shear load
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Use category dry wet dry wet
Nominal embedment depth Rinom [mm] 60 75

Characteristic resistance to pull-out failure or brick breakout failure of a single screw anchor under
tension loading

Mean compressive brick strength fmean [MPa] Nrk = Nrkb = Nrkp = NRkbc = NRkpe [kN]
25,0 2.8 3,5
27,5 35 45

Characteristic resistance to local brick breakout failure of a screw anchor under shear loading

Mean compressive brick strength fmean [MPa] Vrk | = VRkb,| = VRke,| [kN]
250 1.8 42
275 21 52
Mean compressive brick strength frean [MPa] VRkL = VRkbL = VRke,L [kN]
25,0 1,3 1,6
275 16 1,9
Table C20: Reduction factors depending on the distance from the joints
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth Pnom [mm] 60 75
Maximum joint width Wi [mm] <10 <10
CjlL = 1,5 hnom =99
Distance from the joints : [mm]
G| = 1,5 hnom 21,5 hnom
QN 1,0 1,0
Joint factor av| [-1 1,0 1,0
ajvL 1,0 1,0
. - Gl 220 =20
Dist f th t
istance from the joints G| [mm] > 40 > 40
QN 0,76 0,59
Joint factor Qv [] 1,00 0,59
Qjv L 0,60 0,59
) L cjL <20 <20
Distance from the joints [mm]
Gi| <40 <40
QajN
Joint factor Qv [] Screw must not be used
Qaj v+

Hilti screw anchor HUS4

Performances Annex C11
Essential characteristics under static and quasi-static load in solid lightweight concrete
bricks
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Table C21: Group factors for double groups
Fastener size HUS4 8 10
Use case H(F
Type H(F), C (A()f:) ,
Minimum spacing Smin| = SminL [mm] - 80 80
. Og,N(Smin|) = s e s
factor for t - 1| N P NCe e 2,00 1,60
Group factor for tension Og,N(SminL) H II___LL;Ell___L__l_J ' '
Group factor for shear with Qg vA(Smin]) =
minimum spacing in direction a ' (Smin]) [-] 1,60 1,60
parallel to the horizontal joint g,V || {Smin|
Group factor for shearwith 1V
minimum spacing in direction  Ogv(Smint) = : .'-T—". I
perpendicular to the gV (Smint) [l :Y*_ — L |__"_ ___J 2,00 2,00
horizontal joint
Table C22: Displacements
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hrom [mm] 60 75
Tension load Fn [kN] 0,8 1,0
. . Ono 0,05 0,10
Displacements under tension load [mm]
One 0,10 0,20
Shear load parallel to the vertical joint Fv| [kN] 0,6 1,5
. dv|o 0,50 0,70
Displacements under shear lcad" [mm]
Ov= 0,75 1,10
Shear load perpendicular to the vertical joint  FyL [kN] 0,5 0,5
OvL, 0,70 0,60
Displacements under shear load" o [mm]
Ovi= 1,10 0,90

" Shear displacements do not consider the fixture hole clearance and the respective screw position. Clearance
hole displacements can be avoided with the use of the Hilti filling set.

Hilti screw anchor HUS4

Performances Annex C12
Essential characteristics under static and quasi-static load in solid lightweight concrete
bricks
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Table C23: Resistance to fire
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75
Characteristic resistance to pullout and brick failure Nrksi = Nrk,p,i = Nrk,b,f
Mean compressive brick _R30, R60, R90  Nres [kN] 0,4 0,4
strength fmean = 5 MPa NRkf [kN] 0,3 0,3
Mean compressive brick 30, R60, R90  Nrs [kN] 0,4 0,6
strength fmean =2 7,5 MPa NRu [kN] 0,3 0,4
Characteristic resistance to brick breakout failure N9 s for double screw anchor groups
Mean compressive brick 30, R60, R90  NRrkpbf [kN] 0,9 1,1
strength fmean 2 5 MPa NSRk b [KN] 0,7 0,9
Mean compressive brick 30, R60, R90  Nerkpbs [kN] 1,1 1,4
strength frmean = 7,5 MPa NRk b.f [kN] 0,9 1,1
Edge distance and spacing
Minimum edge distance Cminf = Cji  [mm] 120 150
Minimum spacing Smin,fi [mm] 106 106
Hilti screw anchor HUS4
Performances Annex C13

Essential characteristics under fire exposure in solid lightweight concrete bricks
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Table C24: Description of brick

Brick type: Autoclaved aerated concrete

Brick type [-]

Solid

Bulk density p [kg/dm?]

20,55

Mean compressive strength fmean  [N/mm?]

=4

Code [-]

EN 771-4:2011

Brick dimensions Ixbxh [mm]

2499 x 240 x 249

Minimum wall thickness Nmin [mm]

=240

Table C25: Installation parameters

Fastener size HUS4
Type

H(F), C

10
H(F), C, A(F)

Setting parameters

Nominal embedment depth Pinom

60

75

Setting tool: screwdriver and power limitation

SF 6H-A22
Gear2/10

SF 6H-A22
Gear2/15

Setting tool:  Type and power limitation

impact - -
screw Maximum torque according
wrench manufacturer specification

Must not be used

Edge distance and spacing

Minimum edge distance from free Crin
edge

[mm]

Minimum spacing Smin | = SminL

[mm]

Characteristic distance from free Cor
edge

[mm]

Characteristic spacing Ser

[mm]

Hilti screw anchor HUS4

Performances

bricks

Essential characteristics under static and quasi-static load in autoclaved aerated concrete

Annex C14
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Table C26: Characteristic resistance under tension and shear load
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Use category dry wet dry wet
Nominal embedment depth Rnom [mm] 60 75

tension loading

Characteristic resistance to pull-out failure or brick breakout failure of a single screw anchor under

Mean compressive brick strength fmean [MPa] / bulk

density [kg/m?] NRrRk = NRrib = NRk,p = NRkbc = NRkp,c [kN]
>4 /550 0,5 0,8
>6/650 0,9 1,4

Characteristic resistance to local brick breakout failure of a screw anchor under shear loading

Mean compressive brick strength fmean [MPa] / bulk

density [kg/m?] VRrk, | = VRkb,|| = VRke,| [kN]
=4/550 1 1,6
=>6/650 1,8 2,8

Mean compressive brick strength fmean [MPa] / bulk
density [kg/m?]

VRkL = VrkbL = VRike L [kN]

=4 /550 0,3 0,4
>6/650 0,5 0,7
Table C27: Reduction factors depending on the distance from the joints
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth Rnom [mm] 60 75
Maximum joint width Wi [mm] <3 <3
Distance from the joints Gt [mm] 21,5 hom 21,5 frem
G| = 1,5 hrom 21,5 hnom
QN 1,0 1,0
Joint factor ajv| [-] 1,0 1,0
ajvL 1,0 1,0
Distance from the joints ot [mm] =20 = 20
G| z 40 =40
QN 0,73 0,96
Joint factor Qv [] 1,0 1,0
QjvL 0,55 0,45
Distance from the joints G [mm] <20 <20
Gi| <40 < 40
QN
Joint factor ajv| [] Screw must not be used
Qjv L

Hilti screw anchor HUS4

Performances

Essential characteristics under static and quasi-static load in autoclaved aerated concrete

bricks
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Table C28: Group factors for double groups
Fastener size HUS4 8 10
Use case H(F). C
Type H(F), C (A()f:) ,
Minimum spacing Smin| = SminL [mm] - 80 80
. e ey st B e M
Group factor for tension ::: E::::J“-; [] i[__l\jL;;E i|_l_\l _|_Ji 1,85 2,00
Group factor for shear with Qg vA(Smin]) =
minimum spacing in direction a ' (Smin]) [-] 2,00 2,00
parallel to the horizontal joint g.V|| (Smin]
Group factor for shear with
minimum spacing in direction g vL(Sminl) = 3
perpendicular to the Og V| (Smint) ¥ 1.25 1,00
horizontal joint
Table C29: Displacements
Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth Arom [mm] 60 75
Tension load Fn [kN] 0,3 0,5
o} 0,02 0,03
Displacements under tension load N [mm] . .
One 0,04 0,06
Shear load parallel to the vertical joint Fv| [kN] 0,6 1,0
6 1,20 1,20
Displacements under shear load" Ve [mm]
Ov|= 1,80 1,80
Shear load perpendicular to the vertical joint  FvL [kN] 0,2 0,3
. Ovlo 0,30 0,80
Displacements under shear load" [mm]
Ovilw 0,45 1,20

" Shear displacements do not consider the fixture hole clearance and the respective screw position. Clearance
hole displacements can be avoided with the use of the Hilti filling set.

Hilti screw anchor HUS4

Performances Annex C16
Essential characteristics under static and quasi-static load in autoclaved aerated concrete
bricks
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Table C30: Resistance to fire

Fastener size HUS4 8 10
Type H(F), C H(F), C, A(F)
Nominal embedment depth hnom [mm] 60 75
Characteristic resistance to pullout and brick failure Nrksi = Nrk,p,i = Nrk,b,f

Mean compressive brick R30, R60, R90  Nrk# [kN] 0.1
strength fmean = 4 MPa No performance .
(p=0,55kg/dm?) R120 NRii [kN] assessed 0,1
Mean compressive brick R30, R60, R90  Nrk# [kN] 01 0.2
strength frmean = 6 MPa - -
(p=0,65kg/dm?) R120 NRef [kN] 0,1 0,2
Characteristic resistance to brick breakout failure N9y s for double screw anchor groups

Mean compressive brick R30, R60, R90  N%xnbi [kN] 0.4
strength fmean = 4 MPa No performance .
(p=0,55kg/dm?3) R120 NORk,bfi [kN] assessed 0,3
Mean compressive brick R30, R60, R90 N%kbi [kN] 03 0.7
strength frmean 2 6 MPa ’ .
(p=0,65kg/dm?) R120 NO%Rk b fi [kN] 0,2 0,5
Edge distance and spacing

Minimum edge distance Cminfi=Cji  [mm] 120 150
Minimum spacing Smin,fi [mm] 106 106

Hilti screw anchor HUS4

Performances Annex C17
Essential characteristics under fire exposure in autoclaved aerated concrete bricks
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