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Allgemeine Bauartgenehmigung Deutsches
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Bautechnik

Reinigen von diamantgebohrten Lochern, die mit dem Hilti Aufrauwerkzeug TE-YRT aufgeraut wurden.
4

2%
£ 3

Das Bohrloch 2-mal mittels Wasser mit einem Schlauch spulen, bis klares Wasser
aus dem Bohrloch austritt. Normaler Wasserleitungsdruck geniigt.

Bohrloch 2-mal Gber die gesamte Lange mit élfreier Druckluft (min. 6 bar bei 6 m3/h;
falls notwendig mit Verlangerung) mit einer Luftdise HIT-DL ausblasen, bis die Luft
staubfrei und das Bohrloch trocken ist. Vor dem Verfullen mit Mértel das Wasser
vollstandig aus dem Bohrloch entfernen bis das Bohrloch vollstandig trocken ist.

2-mal mit Stahlbirste in passender GréRke bursten falls notwendig mit Verlangerung
(siehe Tabelle 9 von Anlage 11).

Biirste muss beim Einflihren einen Widerstand erzeugen (Biirsten & = Bohrloch &) —
falls nicht, ist die Birste zu klein und muss durch eine gréere Blirste ersetzt
werden.

Bohrloch 2-mal liber die gesamte Lange mit élfreier Druckluft (min. 6 bar bei 6 m3h;
falls notwendig mit Verlangerung) mit einer Luftdiise HIT-DL ausblasen, bis die Luft
staubfrei und das Bohrloch trocken ist.

{4,

Vorbereitung der Gewindestange

! Mit einer ebenen Betonoberfldche wird eine gleichmanige Kraftibertragung zwischen

Ankerplatte und Beton gewdhrleistet und eine Moértel-Leckage wéahrend des
Verfullvorgangs vermieden.

Hilti HIT-SW an einem Ende der Gewindestange montieren und das andere Ende
der Stange ins Bohrloch einfuihren.
Anschlielend zweites Hilti HIT-SW von der anderen Seite der Stange montieren.

Mutter auf einer Seite mit dem Installationsdrehmoment gemaR Anlage 8, Tabelle 3
anziehen und dabei gegeniberliegende Mutter mit einem Schraubenschlissel
kontern.

Hilti Querkraft-Verstarkungssystem (HIT-Shear strengthening) mit HIT-RE 500 V4

Anlage 27
Montageanweisung
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Sicherungsmuttern montieren und mit % bis % Umdrehung festziehen.
— 1

Injektionsvorbereitung

Hilti Statikmischer HIT-RE-M fest auf Foliengebinde aufschrauben. Den Mischer
unter keinen Umstanden veréandern.

Befolgen Sie die Bedienungsanleitung des Auspressgerates.

Prifen der Kassette und des Foliengebindes auf einwandfreie Funktion.
Foliengebinde in die Kassette einfihren und Kassette in Auspressgerét einsetzen.

Das Offnen der Foliengebinde erfolgt automatisch bei Auspressbeginn. Der am
Anfang aus dem Mischer austretende Maértelvorlauf darf nicht fur Befestigungen
verwendet werden. Die Menge des Mdrtelvorlaufes ist abhangig von der
GebindegréfRe:

3 Hibe flr 330 ml Foliengebinde,

4 Hibe fur 500 ml Foliengebinde,

65 ml fiir 1400 ml Foliengebinde.
Die Mindesttemperatur der Foliengebindes betréagt 5 °C.

Injektion des Mortels von unten nach oben

®!

Auspressgerat gemaf Tabelle 5, Anlage 9, abh&ngig von Bauteildicke verwenden.
Mortel injizieren, bis er auf der anderen Bauteilseite durch das HIT-SW austritt.
Nach Ablauf der erforderlichen Aushartezeit toure (siehe Tabelle 13 von Anlage 13)
7 kann die Querkraft-Verstarkung belastet werden.

2

Injektion des Mortels von oben nach unten

Y Wahrend des Einfiihrens der Gewindestange kann Mértel aus dem Bohrloch
ﬂ]?:_ | herausgedruckt werden. Zum Auffangen des ausflieRenden Mértels kann die

Tropfscheibe HIT-OHC verwendet werden.

Auspressgerat gemapn Tabelle 5, Anlage 9, abh&ngig von Bauteildicke verwenden.
Mértel injizieren, bis er auf der anderen Bauteilseite durch das HIT-SW austritt.
Nach Ablauf der erforderlichen Aushértezeit teure (siehe Tabelle 13 von Anlage 13)
kann die Querkraft-Verstarkung belastet werden.

Hilti Querkraft-Verstarkungssystem (HIT-Shear strengthening) mit HIT-RE 500 V4

Anlage 28
Montageanweisung
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Hilti shear strengthening system
(HIT-Shear Strengthening) with
HIT-RE 500 V4 (aBG Z-15.5-383)

Unofficial English Version
(According to the German version issued on
26" August 2025)

Note: In the event of a discrepancy between the German original and this
translation, the German version shall prevail.



GENERAL PROVISIONS

The general construction technique permit confirms the fithess for application of the subject
concerned within the meaning of the Building Codes of the federal states (Landesbauordnungen).

This decision does not replace the permits, approvals and certificates required by law for carrying
out construction projects.

This decision is granted without prejudice to the rights of third parties, in particular private property
rights.

Notwithstanding further provisions in the 'Special Provisions', copies of this decision shall be made
available to the installer of the subject concerned. Furthermore, the installer of the subject concerned
shall be made aware of the fact that this decision must be made available at the place of application.
Upon request, copies of the decision shall be provided to the authorities involved.

This decision shall be reproduced in full only. Partial publication requires the consent of DIBt. Texts
and drawings in promotional material shall not contradict this decision. In the event of a discrepancy
between the German original and this authorised translation, the German version shall prevail.

This decision may be revoked. The provisions contained herein may subsequently be supplemented
and amended, in particular if this is required by new technical findings.

This decision is based on the information and documents provided by the applicant on the subject
concerned during the permit procedure. Alterations to the information on which this general
construction technique permit was based are not covered by this decision and shall be notified to
DIBt without delay.
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SPECIAL PROVISIONS

Subject concerned and field of application

The subject concerned is the Hilti shear strengthening system (HIT-Shear strengthening) using HIT-
RE 500 V4. The Hilti shear strengthening system consists of the HIT-RE 500 V4 injection mortar, the
HAS-(U) threaded rod, the Hilti filling set (filling washer, spherical washer, lock nut) or Hilti HIT-SW
(sealed washer, spherical washer, lock nut) and a nut. The lock nut is covered by the European
Technical Assessments ETA-23/0277 of 2 June 2025 and ETA-18/0874 of 30 November 2020. All
other components are covered by ETA-20/0541 of 9 June 2023.

The Hilti HAS-(U) threaded rods, Hilti filling sets, Hilti HIT-SW and nuts are made of carbon steel or
stainless steel.

In the case of one-sided installation (configuration A and B), the threaded rod is installed in a borehole
previously filled with injection mortar; in the case of through-bolting installation (configuration C), the
annular gap between the threaded rod and the borehole wall is subsequently filled with injection
mortar.

The Hilti shear strengthening system may be used as a post-installed shear reinforcement in
reinforced and prestressed concrete members.

The subject of the permit is the planning, design and execution of the post-installed shear
reinforcement in reinforced and prestressed concrete members.

The field of application of the post-installed shear reinforcement is specified as follows:

e reinforced and prestressed concrete members in accordance with DIN EN 1992-1-1 in
conjunction with DIN EN 1992-1-1NA made of normal weight concrete of strength class
C20/25 up to C50/60 in accordance with DIN EN 206;

e minimum member thickness hmin = 200 mm, maximum member thickness hmax= 2200 mm;

e static and quasi-static loading as well as fatigue related loads;

e in members subject to dry interior conditions (members of all types of steel); in members
subject to other conditions in accordance with DIN EN 1993-1-4 corresponding to corrosion
resistance class CRC Il (only steel members made of stainless steel).

e temperature in the anchorage zone of the shear reinforcement (threaded rod): -40°C up to
+60°C (with a maximum short-term temperature of +60°C and a maximum long-term
temperature of +43°C).

Provisions for planning, design, and execution

Planning

The Hilti shear strengthening system using HIT-RE 500 V4 shall be planned by an engineer
experienced in the field of reinforced and prestressed concrete structures.

Unless otherwise specified below, DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1NA or DIN
EN 1992-2 in conjunction with DIN EN 1992-2NA shall apply to the detailing of the reinforced
concrete and prestressed concrete structures.

The post-installed threaded rods shall be installed perpendicular to the longitudinal axis of the
member as shear reinforcement in the area of beams and slabs made of reinforced concrete
subjected to shear forces and torsional forces.

The post-installed threaded rods shall not be used together with other forms of shear reinforcement
(e.g., stirrups, bent-up bars, inclined bent-up bars, double-headed anchors, etc.) for the purpose of
calculating the shear resistance. The anchorage force shall be fully covered by the post-installed
threaded rods.

The shear reinforcement resulting from the post-installed threaded rods shall not be used in the
calculation of torsional stresses. The torsion and shear reinforcement shall be designed separately.
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2.2.2

The minimum and maximum spacing between individual threaded rods as well as their minimum
distances to free edges of the beams and slabs in accordance with Annexes 15 to 17 shall be
observed.

The installation parameters (borehole depth, minimum and maximum embedment depth) in
accordance with Annex 8 shall be observed.

The full load capacity of the post-installed threaded rods shall not be deemed achieved until the
curing times specified in Annex 13 have been observed.

If fire resistance requirements need to be met, suitable fire protection cladding or fire protection
coatings shall be provided in the area of the exposed post-installed threaded rods to ensure that the
load-bearing capacity under cold conditions is also maintained in case of fire.

Design

General

The post-installed shear reinforcements using the Hilti shear reinforcement system with HIT-RE 500
V4 shall be designed by an engineer experienced in the field of reinforced and prestressed concrete
structures, based on DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA or DIN EN 1992-2
in conjunction with DIN EN 1992-2/NA and the following provisions.

Unless otherwise specified below, DIN EN 1992-1-1, in conjunction with DIN EN 1992-1-1/NA, or
DIN EN 1992-2, in conjunction with DIN EN 1992-2/NA, apply to the determination of the internal
actions and the bending reinforcement of the reinforced and prestressed concrete members being
strengthened.

Verifications shall be carried out at the ultimate limit state and serviceability limit state in accordance
with DIN EN 1992-1-1, in conjunction with DIN EN 1992-1-1/NA, or DIN EN 1992-2, in conjunction
with DIN EN 1992-2/NA.

The following verification shall be fulfilled: Ved < VrRd = min(VRrd,max, VRd,s)

The resistances Vra,maxand Vra,s shall be determined in accordance with Sections 2.2.2 and 2.2.3.
The angle a between the threaded rods and the longitudinal axis of the member in accordance with
DIN EN 1992-1-1, Figure 6.5 in conjunction with DIN EN 1992-1 1/NA shall be a = 90°. Tolerances
for a in respect to the line of action are given in Annex 3, Figure 3(c) of this document.

The angle 6 between the compression strut and the longitudinal axis of the member in accordance
with DIN EN 1992-1-1, Figure 6.5 in conjunction with DIN EN 1992-1-1/NA shall be determined within
the limits given in Section 2.2.2.

For fatigue-relevant loads, the verification shall be carried out according to DIN EN 1992-1-1, section
6.8.6 in conjunction with DIN EN 1992-1-1/NA. The fatigue strength of the threaded rod as shear
force reinforcement may be applied with Ags = 60 N/mm? for up to 5x10°8 load cycles. This verification
may be omitted if the fatigue-relevant loads for up to 5x10° load cycles do not represent more than
33 % of the total load.

If transverse tensile stresses (e.g., from biaxial bending) arise in the anchoring zone of the
threaded rods, links or an adequately anchored transverse reinforcement shall be present in the
anchorage zone of the threaded rods to prevent splitting.

In the serviceability limit state, it shall be verified that the crack width wk is limited to 0,3 mm
under the quasi-permanent load combination unless a requirement for more restrictive limit values
arises.

Verification of the concrete compression struts

In accordance with the regulations of DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA,
the load-bearing capacity of the concrete strut for a = 90° shall be determined using the following
equation:

—Dweeft 2~ v1 - feq
VRamax™ o) van@) (1)
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where:

z= inner lever arm with z = 0,9-d < max (d - 2-cv,1; d — cv,1 - 30 mm), with d as effective depth
of section

and cv,1 as the concrete cover of the longitudinal reinforcement in compression according to
DIN EN 1992-1-1/NA, NDP t0 6.2.3 (1);

V1= 0,75 (reduction factor for concrete strength in case of shear cracks in accordance with DIN
EN 1992-1-1/NA, NDP to 6.2.3(3));

fea= design value of the cylindrical compressive strength of the concrete member;

bweff= effective cross-sectional width of the strengthened cross-section;

bw,eff=bw'einst (2)

with bw as the cross-sectional width

and einst transversal eccentricity of the post-installed threaded rods with respect to the
centerline of the concrete cross-section.

The angle 8 must be limited. The limit values according to DIN EN 1992-1-1, Eq. (6.7N) and DIN EN
1992-1-1/NA, NDP to Section 6.2.3 (2) or the limit values of the NDP to Section 6.2.3 (2) according
to DIN EN 1992-2/NA. In equation (6.7bDE) according to DIN EN 1992-1-1/NA, bw.eff should be used
instead of bw.

For beams to be strengthened with a single longitudinal line of post-installed threaded rods (see
Annex 17, Figure 6(a)), the transversal eccentricity shall be less than the upper-bound limit €instmax =
min(50 mm, bw/6), as shown in Annex 3, Figure 3(b).

For beams and slabs with two or more lines of post-installed threaded rods (see e.g. Annex 17,
Figures 6(b) and 6(c)), the effect of any eccentricity can be neglected, i.e. einst = 0 if the limits for
edge and spacing distances are satisfied.

Verification of the threaded rods

In accordance with the regulations of DIN EN 1992-1-1 in conjunction with DIN EN 1992-1-1/NA, the
required post-installed shear strengthening threaded rods shall be determined using the following
equation:

VRd,s=kpi “ksrag, "z - fywd - cot(8) (3)

where:

kpi=  post-installed shear strengthening coefficient that depends on configurations of installation
(see Figure 1 in Annex 1), according to Annex 14, Table15;

ks = size-dependent coefficient, defined in Annex 14, Table 15, as a function of the inner lever
arm z;

fwa =  design value of the yield strength of the threaded rods according to Annex 14, Table 14.

asw = stressed area of post-installed threaded rods per unit length of the concrete member, to be
calculated as asw = Nswt Asw / Swi

with nswt as the number of post-installed threaded rods per transverse line,

and Asw as the stressed cross-sectional area of the individual post-installed threaded rod
according to Annex 14, Table 14,

and sw as the longitudinal spacing of the post-installed threaded rods (see Annex 15).

For members with a concentrated load applied on the upper side within the range of 0.5d <ay < 2.0
d from the support edge (see DIN EN 1992-1-1, Figure 6.6), the acting shear load Ves may be
reduced by a factor 3 = av/ (2.0 d). This reduction can be applied in accordance with DIN EN 1992-
1-1, Section 6.2.3 (8), in conjunction with DIN EN 1992-1-1/NA, by replacing Asw with (kpi - ks - Asw)
in equation (6.19). The anchoring of the longitudinal reinforcement must be verified for the entire
shear force Veq acting above the support.

The number of threaded rods per transverse line nswt, cross-sectional area Asw, and longitudinal
spacing of the strengthening rods sw can generally be determined iteratively. The resistances Vra;s
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and VRramax shall be re-determined if individual parameters are adjusted and the verifications shall be
carried out again.

Execution

The construction company shall provide a declaration of conformity in accordance with Section 16a
(5) and 21(2) of the Model Building Code (MBO) to confirm the conformity of the construction
technique with the construction technique permit in this decision.

The subsequent shear reinforcement with post-installed threaded rods may only be carried out by
companies that have a qualification for post-installed reinforcement connections (see Annex 1 of MW
TB). This qualification shall include system assembly steps and comparable installation conditions in
accordance with Annexes 10 to 13 and 18 to 28.

The post-installed threaded rods shall be installed in accordance with the planning and construction
drawings.

The installation parameters (nominal drill bit diameter, tightening torque) in accordance with
Annex 8 shall be observed.

The full capacity of the Hilti shear strengthening system is only achieved if the curing times according
to Annex 13 are observed.

The installation instructions in Annex 18 to Annex 28, and all the manufacturer’s additional
instructions for users shall be observed.

The boreholes are to be drilled perpendicular to the axis of the concrete member to be strengthened.
Deviations up to a maximum value of Aamax = 5° from the perpendicular direction to the longitudinal
axis according to Annex 3, Figure 3(c) are permitted.

In case of the recessed installation, as specified in Appendix 3, Figure 4, the additional instructions
in Appendix 3 shall be observed.

Drilling through the existing reinforcement in the member to be strengthened in shear shall be
avoided. However, should load-bearing reinforcement, such as flexural reinforcement, be drilled
through during the drilling process, the remaining resistance shall be checked.

If reinforcement is hit during the drilling, the drilling shall be stopped and the drill hole appropriately
sealed with high-strength mortar.

The following technical specifications are referenced:

DIN EN 1992-1-1:2011-01 + Eurocode 2: Design of concrete structures - Part 1-1: General rules
DIN EN 1992-1-1/A1:2015-03 and rules for building; German Version

EN 1992-1-1:2004+AC:2010 and EN 1992-1-1:2004/A1:2014

DIN EN 1992-1-1/NA:2013-04 + National Annex - Nationally determined parameters - Eurocode 2:
DIN EN 1992-1-1/NA/A1:2015-12  Design of concrete structures - Part 1-1: General design rules and rules

for building + Amendment A1

DIN EN 206-1:2001-07 Concrete — Part 1: specification, performance, production, and

conformity; German version EN 206-1:2000

DIN EN 1993-1-4:2015-10 + Eurocode 3: Design of steel structures — Part 1-4: General rules —
DIN EN 1993-1-4/A2:2021-02 Supplementary rules for the application of stainless steels; German

version
EN 1993-1-4:2006+A1:2015 and EN 1993-1-4:2006/A2:2020

DIN EN 1992-2:2010-12 Eurocode 2: Design of concrete structures - Part 2: Concrete bridges -

Design and detailing rules; German version EN 1992 2:2005 + AC:2008



DIN EN 1992-2/NA:2013-04 National Annex - Nationally determined parameters - Eurocode 2:
Design of concrete structures - Part 2: Concrete bridges - Design and
construction rules

DIN EN 10088-1:2024-04 Stainless steels — Part 1: List of stainless steels; German version
EN 10088-1:2023



Representation of a concrete structure to be strengthened under shear

End support

——

Suspended beam/slab

Ground beam/slab

Configuration A:

T L

Shear reinforcement installed from the tension side of the structural member at the position of a simply

supported end.
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Configuration B:

Shear reinforcement installed on one side of the compression side of the member at the position of a simply
supported end or on the intermediate support from both sides (either compression side or tension side).

Configuration C:

End support Intermediate support;

Suspended beam/slab

Shear reinforcement with through-bolting installation (either from the top or from the bottom).

Figure 1: Schematic representation of locations on a reinforced concrete frame where shear reinforcement
might be required (either from the top or bottom of a concrete member).
Note: Connections between columns and flat slabs and related punching shear verification are not covered

in this document.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Product description

Annex 1
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(a) One-sided installation — Configuration A and/or B
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(b) Recessed installation — Configuration A and/or B (.only from the tension side of the member)
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(c) Through-bolting installation — Configuration C

Figure 2: Different installation conditions: (a) One-sided installation; (b) Recessed installation and (c)
Through-bolting installation.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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(a) Member cross section (b) Eccentricity (c) Angular deviation

Figure 3: Installation conditions with dimensions and permissible installation tolerances, where:
e bw= cross-sectional width,
e h = height of the concrete member to be strengthened,
e Cres = residual concrete cover at the position of the borehole,
e lsw = h - cres = embedment depth of the threaded rod,
e einst = eccentricity of the threaded rod,
e einstmax = MiN(50 mm, bw/6) = maximum eccentricity of the threaded rods,

e Admax = maximum permissible angle of inclination of the threaded rods with respect to the line of action
of the shear force (perpendicular to the longitudinal axis of the concrete member).

Compression side of the member

A A o0
9]
=

O m 1O

O O

A
S
v VY

Tension side of the —— High strength
member mortar

Figure 4: Example of recessed installation.

Note 1: Recessed installation is only possible from the tension side of the member.
Note 2: The recessed part shall be filled with a high strength grout or mortar.

Note 3: the recessed part shall be smaller than the clear concrete cover (hr < C).

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Steel elements

Hilti HAS, HAS-U threaded rods in stainless steel A4 and galvanized steel 8.8

@ - - - -

HAS Color code marking:

identification letter: e.g. 8L
Hilti HAS-U-...: M12 to M24

washer

Nut Lock nut

58 = RAL 5010 (blue)

8.8 = RAL 1023 (yellow)
Hilti HAS...: M12 to M24 A4 = RAL 3000 (red) Sealing Spherical
washer

y A _ _ _

N
Marking:
Steel grade number and length

Sealing Spherical

Nut Lock nut

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Steel elements

Annex 4




Steel elements

Hilti Filling Set and Hilti HIT-SW

:

hfs

hys

Filling washer Spherical washer Filling Set
Hilti Filling Set

RE

hVS

Sealing washer Spherical washer HIT-SW
Hilti HIT-SW

Table 1: Dimensions of Hilti Filling Set and Hilti HIT-SW

Hilti Filling Set and Hilti HIT-SW M12 M16 M20 M24
Diameter of washer dvs [mm] 44 52 60 70

Thickness of washer hvs [mm] 5 6

Thickness of Filling Set / HIT-SW (1) hts [mm] 10 11 13 15

M In case of through-bolting and recessed installations, the Hilti Filling Set shall be replaced with Hilti HIT-
SW (with built-in sealing ring). The sealing ring is compressed when the installation torque is applied.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Annex 5
Hilti Filling Set and Hilti HIT-SW




Injection mortar Hilti HIT-RE 500 V4: epoxy resin system with aggregate
330 ml, 500 ml and 1400 ml

Marking: \
Hilti-HIT -

Production number and
production line
Expiry date mm/yyyy

lilti HIT-RE S00 V4 Hilti HIT-RE 500 V4 Hilti HIT-RE 500 va § ‘
v \

bVl
Product name: “Hilti HIT-RE 500 V4~

Static mixer Hilti HIT-RE-M

cisdais riadatstals

"1 LT LT LT

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Injection mortar and static mixer

Annex 6




Table 2: Materials

Designation Material

Steel elements made of galvanized steel

Strength class 8.8, fuk = 800 N/mm?, fyx = 640 N/mm?2,

ﬂﬁ: ?JE; 3 Elongation at fracture (lo=5d) > 12% ductile
- galvanaized > 5 um
Nut Strength class 8.8, fuk = 800 N/mm?, fyx = 640 N/mm?,

galvanaized > 5 um

Filling washer: galvanized > 5 um
Hilti Filling Set Spherical washer: galvanized > 5 um
Lock nut: galvanized > 5 um

Sealing washer: galvanized > 5 uym and sealing ring
Hilti HIT-SW Spherical washer: galvanized > 5 um
Lock nut: galvanized > 5 um

Steel elements made of stainless steel with corrosion resistance class (CRC) lll according to DIN EN

1993-1-4
HAS A4 Strength class 70, fuk = 700 N/mm?, fyk = 450 N/mm?
HAS-U A4 Elongation at fracture (lo=5d) > 12% ductile
Stainless steel according to DIN EN 10088-1
Strength class 70, fuc = 700 N/mm?, fyx = 450 N/mm?
Nut Stainless steel 1.4401, 1.4404, 1.4578, 1.4571, 1.4362 according to DIN EN
10088-1
Filling washer: Stainless steel according to DIN EN 10088-1
Hilti Filling Set A4 Spherical washer: Stainless steel according to DIN EN 10088-1

Lock nut: Stainless steel according to DIN EN 10088-1

Sealing washer: Stainless steel according to DIN EN 10088- and sealing ring
Hilti HIT-SW A4 Spherical washer: Stainless steel according to DIN EN 10088-1
Lock nut: Stainless steel according to DIN EN 10088-1

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Annex 7
Materials




Cres

Figure 5: Simplified schematic representation of installation parameters

Table 3: Installation parameters of threaded rods

Installation parameters M12 M16 M20 M24
Strengthening rod diameter d [mm] 12 16 20 24
Nominal drill bit diameter do [mm] 14 18 22 28
Mlnlmum concrete cross- heni [mm] 200 200 | 400 600
section depth

Maximum concrete cross-

section depth Pmex [mm] 2200

Embedment depth lsw h - Cres

Residual concrete cover at

the position of the drill hole Cres [mm] 35 35 40 45 60
Maximum installation torque  Tinst < [Nm] 40 80 150 200
Installation torque for

through-bolting and recessed  Tinst [Nm] 30

instllations

) In addition, the conditions regarding the maximum embedment depth lsw,max according to Tables 4, 5, 6, 7
and 9 shall be met.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Annex 8
Installation parameters and maximum setting depth




Table 4: Maximum embedment depth lswmax depending on threaded rod diameter and mortar dispenser

Injection mortar dispenser
Threaded rod HDM 330, HDM 500 HDE 500 HIT-P8000D
lsw,max [mm] lsw,max [mm] lsw,max [mm]
M12 1000 1000
M16 1000 1400 1400
M20 700 1800
M24 500 1800 2140

Table 5: Maximum cross-sectional height of the concrete hmax for through-bolting installation (Configuration C)

depending on the diameter of the threaded rod and the dispensing device

Injection mortar dispenser
Threaded rod HDE 500 (") HIT-P8000D
Pmax [mm] Nmax [mm]
M12 600 600
M16 700 700
M20 800 800
M24 1800 2200

() The temperature of the base material must be between 15 °C and 40 °C for HDE 500 and between 5 °C

and 40 °C for HIT-P8000D.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Table 6: Parameters of drilling, cleaning and setting tools for hammer drilling (HD)

Drilling and cleaning Installation
Hammer Air Extension | Piston | Extension | Maximum
- Compressed| Brush . :
drilling air (CA) HIT-RB nozzle for air plug for piston |embedment
Threaded rod (HD) HIT-DL | nozzle |HIT-SZ plug length
T | =g we— | Em | =2 | =] -
Gsse—— o
. do do . . .
Size [mm] [mm] Size Size [-] Size [-] lsw,max [Mmm]
M12 14 - 14 14 HIT-DL 14 1000
1008 HIT-VL
M16 18 - 18 18 HIT-DL 18 11/1,0 1400
V10/1
M20 22 22 22 22 HIT-DL 22 1800
16/0,8
or
HIT-DL B HIT-VL
und/oder 16/0,7
M24 28 28 28 28 HIT-VL 28 and/or 2140
16/0,7 HIT-VL 16
and/or
HIT-VL
16
) Assemble extension HIT-VL 16/0,7 with coupler HIT-VL K for deeper drill holes.
Table 7: Parameters of drilling and setting tools for hammer drilling with hollow drill bit (HDB)
Drilling (no cleaning required) Installation
Hammer drilling, Air . . Extension | Maximum
hollow drill bit ™ HE;.rI.L_'SRhB nozzle E);ti?r:]?)lggléor P'ﬁlc.)l.rISpIZUQ for piston | embedment
Threaded rod (HDB) HIT-DL plug length
T (e == | O | = S -
—
. do . . .
Size [mm] Size Size [-] Size [-] lsw,max [Mmm]
M12 14 14 HIT-VL 400
M16 18 18 11/1,0 1000
M20 22 ) 22 HIT-VL 1000
16/0,7
M24 28 28 and/or 1000
HIT-VL 16

1) With vacuum cleaner Hilti VC 10/20/40 (automatic filter cleaning activated) or a vacuum cleaner providing
equivalent cleaning performance in combination with the specified Hilti hollow drill bit TE-CD or TE-YD.
2)  Assemble extension HIT-VL 16/0,7 with coupler HIT-VL K for deeper drill holes.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Cleaning and setting tools / cleaning alternatives
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Table 8: Cleaning alternatives

Compressed Air Cleaning (CAC):
Air nozzle with an orifice opening of
minimum 3,5 mm in diameter.

Automatic Cleaning (AC):

Cleaning is performed during drilling with
Hilti TE-CD and TE-YD drilling system
including vacuum cleaner.

Table 9: Parameters of drilling and setting tools for diamond drilling with roughening tool (RT)

Drilling and cleaning Installation
Diamond | Roughening| Brush Air Extenglon Piston Extepsmn Maximum
corin tool (RT) | HIT-RB nozzle for air plug for piston |embedment
Threaded rod 9 HIT-DL nozzle HIT-SZ plug length
D | o i | B | | D= -
Size do do Size | Size [] Size -] | [mm]
[mm] [mm] Sw,max
M12 - - - - - - - -
HIT-DL
10/0,8
M16 18 18 18 18 or 18 ﬁ'gT/;Vc')- 900
HIT-DL ’
V10/1
M20 22 22 22 22 HIT-DL 22 1200
16/0,8
or
HIT-DL B HIT-VL
und/oder 16/0,7
M24 28 28 28 28 HIT-VL 28 and/or HIT- 1400
16/0,7 VL 16
and/or
HIT-VL
16

1) Assemble extension HIT-VL 16/0,7 with coupler HIT-VL K for deeper drill holes.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Table 10: Hilti roughening tool TE-YRT — tool parameters

Zugehorige Komponenten
Diamond coring Roughening tool TE-YRT Wear gauge RTG...
w b 7 =r——a
do [mm]
Nominal measured do fmm} size
14 - - -
18 17,910 18,2 18 18
22 21,9t0 22,2 22 22
28 27,9 to 28,2 28 28

Table 11: Information on roughening time

Embedment length ROUQ:I:‘:L:? time
fsw [mm] troughen [S] = lsw [mMm] / 10
101 to 200 20
201 to 300 30
301 to 400 40
401 to 500 50
501 to 600 60

Table 12: Hilti roughening tool TE-YRT and wear gauge RTG

Hilti roughening e 7 o =
tool TE-YRT : - s o T
Wear gauge \
RTG 7"«
Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
Annex 12
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Table 13: Maximum working time and minimum curing time (1))

Temperature in the base

Maximum working time twork

material T Minimum curing time tcure
-5°Cto-1°C ©® 2 hours 168 hours
0°Cto4°C® 2 hours 48 hours
5°Cto9°C ¥ 2 hours 24 hours
10°C to 14°C @4 1,5 hours 16 hours
15°C to 19°C 1 hours 12 hours
20°C to 24°C 30 min 7 hours
25°C to 29°C 20 min 6 hours
30°C to 34°C 15 min 5 hours
35°C to 39°C 12 min 4,5 hours
40°C 10 min 4 hours

doubled.

Table 5.

) The minimum temperature of the foil pack must not be less than +5°C.
®) For through-bolting installation (Configuration C): Not possible.
@) For through-hole mounting (Configuration C): Only possible with HIT-P8000D according to Annex 9,

(M The curing time data are valid for dry base material only. In wet base material the curing times must be

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Maximum working time and minimum curing time
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Parameters for verification and design according to Section 2.2.3

Table 14: Geometrical and material parameters for the design according to equation (3)

Parameters for verification and design

Design value of yielding | Cross-sectional area of
Material Size strength threaded rod
fywa [MPa] Asw [mm?]
M12 84,3
HAS 8.8, HAS-U 8.8, M16 390 157,0
HAS A4, HAS-U A4 M20 245,0
M24 353,0
Table 15: Performance parameters for the design equation (3)
One-sided | One-sided Tlt)];‘l)tLilr?h-
Hilti shear strengthening . installation | installation . g
Size . . . . installation
rods Configuration [Configuration Confi .
A0 B (™) onfiguration
com
M2 0,735 0,588
Coefficient for V16 h > 400mm ’ ’
post-instalied kot [] 200mmsh<400 mm| 0,529 0,423 0,735
shear
i M20
strengthening 0.735 0,588
M24
M12 1,0 , ifz<0,75m;
Size-dependent M16
coefficient s [l M20 1,15-0,20z , if z>0,75m
2)
M24
() See Figure 1 of Annex 1
) z [m] = inner lever arm according to DIN EN 1992-1-1, Section 6.2.3
Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
Annex 14




Table 16: Minimum centre-to-centre spacing and maximum shear strengthening reinforcing ratio

St theni Minimum longitudinal Minimum tranverse Maximum shear
rengthening spacing spacing strengthening ratio (')
rod diameter
Swil,min [mm] Swt,min [mm] Psw,max [%]
M12 120 120
M16 160 160
0,8
M20 200 200
M24 240 240

() The shear strengthening ratio must be calculated as psw = asw / bw, where asw is the stressed area of post-
installed steel strengthening per unit length of the concrete member, and bw is the minimum concrete cross-
section width between tension and compression chords.

Table 17: Maximum centre-to-centre distances in beams according to DIN EN 1992-1-1 and DIN EN 1992-1-

1/NA

Shear force utilization (")

Maximum longitudinal spacing

Swl,max

Maximum transverse spacing

Swt,max

VEd / VRd,max< 0,3

min(0,7 h, 300 mm)

min(h, 800 mm)

0,3 < VEd / VRdmax< 0,6

min(0,5 h, 300 mm)

VEed / VRd,max> 0,6

min(0,25 h, 200 mm)

min(h, 600 mm)

() Vramax calculated according to design equation (1)

Table 18: Maximum centre-to-centre distances in slabs according to DIN EN 1992-1-1 and DIN EN 1992-1-

1/NA

Shear force utilization (")

Maximum longitudinal spacing

Maximum transverse spacing

Swl,max Swt,max
Ved / Vrdmax< 0,3 0,7h
0,3 < Ved / VRd,max< 0,6 0,5h h
Ved / VRdmax> 0,6 0,25 h

() Vramax calculated according to design equation (1)

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Installation parameters
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Table 19: Minimum and maximum distances to the free edges of beams and slabs depending on drilling
method and associated drilling tolerance.

Minimum edge distance Maximum edge distance
- Cwt,min
Drlllmg Rod size Cwt,max
system Without With Beams Slabs
Drilling Aid Drilling Aid
Hammer M12 45 mm + 0,06 lsw 45 mm + 0,02 Isw 175 (75 0.5h)
i mm max mm, 0,
drilling (HD), M16 | 50 mm + 0,06 lew | 50 mm + 0,02 lsw
Hammer
drilling with M20 55 mm + 0,06 lsw 55 mm + 0,02 lsw
Hilti hollow drill
bits (HDB) (")
and Diamond 250 mm | max (250 mm, 0,5 h)
Coring with M24 60 mm + 0,06 lsw 60 mm + 0,02 lsw
Roughening
tool (RT)
M12
50 mm + 0,08 Isw 50 mm + 0,02 lsw 175 mm max (175 mm, 0,5 h)
Pneumatic M16
drilling (CA) M20 55 mm + 0,08 lsw | 55 mm + 0,02 lsw
250 mm max (250 mm, 0,5 h)
M24 60 mm + 0,08 lsw 60 mm + 0,02 lsw

() HDB = Hollow Drill Bit Hilti TE-CD and TE-YD

Note: The minimum concrete cover according to DIN EN 1992-1-1 must be observed.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Edge distances and spacing for the threaded rods
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Figure 6: Edge distances and spacing for the threaded rods installed in: Beams with one (a) or more (b)

rows of strengthening rods; Slabs (c).

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Graphical representation of the spacing and edge distances for beams and plates
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Installation instructions

Safety Regulations

©00

Review the Material Safety Data Sheet (MSDS) before use for proper and safe
handling!

Wear well-fitting protective goggles and protective gloves when working with Hilti
HIT-RE 500 V4.

Important: Observe the installation instruction provided with each foil pack.

Detect the position of existing reinforcement (e.g. with the Hilti PS 300/PS 1000) and
mark drill hole positions.
In case of diamond drilling, scan the component from all accessible sides.

Hole drilling

In case of aborted drill hole, the drill hole shall be filled with mortar.

One-sided installation

a) Hammer drilling

L ——
AL

Mark the embedment depth on the drill bit (e.g., with tape) — lsw

Drill hole to the required embedment length with a hammer drill set in rotation-
hammer mode or a compressed air drill using an appropriately sized carbide drill bit.

Hammer drill (HD) Compressed air drill (CA)

— 0

b) Hammer drilling with Hilti hollow drill bit TE-CD, TE-YD

==

Drill hole to the required embedment depth with an appropriately sized Hilti TE-CD or
TE-YD hollow drill bit with an attached vacuum cleaner, in accordance with the
requirements of Table 7 of Annex 10. This drilling system removes the dust and
cleans the drill hole during drilling when used in accordance with the user’'s manual.
After drilling is completed, proceed to the “injection preparation” step in the
installation instruction.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Installation instructions
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c) Diamond coring with roughening with Hilti roughening tool TE-YRT

10mm

lw

i AT Y

— lsw + 10 mm

Mark the embedment depth on the diamond core drill bit plus 10 mm (e.g., with tape)

designer/engineer if needed.

Damage to reinforcing bars, especially during diamond drilling, must be avoided.
Check location of the rebar in the drawings of the building and confirm with the rebar
scanning. Check the drilled-out core for any rebar cut and inform the

corresponding core bits are used.

Table 9 of Annex 11 and Table 10 of Annex 12.

Diamond coring is permissible when suitable diamond core drilling machines and the

For the use in combination with Hilti roughening tool TE-YRT see parameters in

For roughening time troughen See Table 11 of Annex 12.

Before roughening water needs to be removed from the drill hole.
Check usability of the roughening tool with the wear gauge RTG.
Roughen the drill hole over the whole length to the required Isw.

anchorage depth (hrest) must then be roughened again.

is:
trest [S] = hrest [mm] /10.

If the required embedment depth Isw is not achieved, the borehole must first be
flushed and blown out according to Appendix 21. The remaining portion of the

The formula for calculating the roughening time for the remaining anchorage depth

being strengthened.

T =" Various options can be considered, e.g.:
e Hilti drilling aid HIT-BH

o Lath or spirit level

e Visual check

Ensure that the drill hole is orthogonal to the longitudinal axis of the concrete member

Hole drilling with Hilti drilling aid HIT-BH

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Installation instructions
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Recessed installation

For recessed installation, the following additional steps must be observed:

When recessed installation from the tension side of the component, a TE-YGB bell-
shaped drill bit must be used to create the recess.
The depth of the recess must be less than the clear concrete cover (hr< Cy).

Remove any protruding concrete parts until the concrete surface is level and the
force between the HIT-SW and the concrete is transferred evenly.

Drill hole cleaning

Just before setting the bar the drill hole must be free of dust and debris. If the drill
hole is left open for a long period of time, it must be protected against contamination.
Inadequate hole cleaning = poor load values.

Compressed Air
Cleaning (CAC)

Blow 2 times from the back of the hole over the whole length with oil-free
compressed air (min. 6 bar at 6 m3h; if needed with an extension) until return air
stream is free of noticeable dust.

Safety tip:

Do not inhale concrete dust.

Brush 2 times with the specified brush (see Table 6 of Annex 10) by inserting the
steel brush Hilti HIT-RB to the back of the hole (if needed with an extension) in a
twisting motion and removing it.

The brush must produce natural resistance as it enters the drill hole (brush @ = drill
hole @) - if not the brush is too small and must be replaced with the proper brush
diameter.

«Yp

Blow again 2 times from the back of the hole over the whole length with compressed
air until return air stream is free of noticeable dust.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Cleaning of diamond cored holes with roughening with Hilti roughening tool TE-YRT

2xmp

Flush 2 times by inserting a water hose (water-line pressure) to the back of the hole
until water runs clear.

Blow 2 times from the back of the hole over the whole length with oil-free
compressed air (min. 6 bar at 6 m3h; if needed with an extension) until return air
stream is free of noticeable dust and water. Remove all water from the drillhole until
drillhole is completely dried before mortar injection.

Brush 2 times with the specified brush (see Table 9 of Annex 11) by inserting the
steel brush Hilti HIT-RB to the back of the hole (if needed with an extension) in a
twisting motion and removing it. The brush must produce natural resistance as it
enters the drill hole (brush & = drill hole @) - if not the brush is too small and must be
replaced with the proper brush diameter.

> |
2
«¥»

g2
S

Blow 2 times from the back of the hole over the whole length with oil-free
compressed air (min. 6 bar at 6 m3h; if needed with an extension) until return air
stream is free of dust and the borehole is dry.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Threaded rod preparation

Before use, make sure the threaded rod is dry and free of oil or another residue.
Mark the embedment depth on the threaded rod (e.g. with tape) — lsw

Insert the threaded rod into the borehole to ensure ease of movement and setting
depth lsw.

Tightly attach Hilti mixing nozzle HIT-RE-M to foil pack manifold. Do not modify
the mixing nozzle.

Observe the instruction for use of the dispenser.

Check foil pack holder for proper function. Insert foil pack into foil pack holder
and put holder into dispenser.

The foil pack opens automatically as dispensing is initiated. Depending on the size of
the foil pack, an initial amount of adhesive has to be discarded. Discarded quantities
are

3 strokes for 330 ml foil pack,
4 strokes for 500 ml foil pack,
65 ml for 1400 ml foil pack.

The minimum foil pack temperature is 5°C.

Inject mortar from the back of the drill hole without forming air voids.

Injection method for drill hole depth <250 mm (without overhead applications)

Inject the adhesive starting at the back of the hole, slowly withdrawing the mixer with
each trigger pull.

Fill approximately 2/3 of the drill hole to ensure that the annular gap between the
steel element and the concrete is completely filled with adhesive along the
embedment length.

After injection is completed, depressurize the dispenser by pressing the release
trigger. This will prevent further adhesive discharge from the mixer.

Injection method for drill hole depth > 250 mm or overhead applications

HIT-SZ HIT-VL HIT-VL-K

5

HIT-RE-M

Assemble mixing nozzle HIT-RE-M, extension(s) and piston plug HIT-SZ

(see Table 6 and Table 7 of Annex 10).

For combinations of several injection extensions use coupler HIT-VL-K.

A substitution of the injection extension for a plastic hose or a combination of both is
permitted.

The combination of HIT-SZ piston plug with HIT-VL 16 pipe and HIT-VL 16 tube
supports proper injection.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Installation instructions
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Required mortar level . . )
Mark the required mortar level In and embedment depth lsw (e.g. with adhesive tape

i or a pen).
b Estimation: In=lsw/ 3
Precise formula for optimum mortar volume: Im = lsw (1,2 (d? / do?) - 0,2)

For overhead installation the injection is only possible with the aid of extensions and
piston plugs. Assemble HIT-RE-M mixer, extension(s) and appropriately sized piston
plug (see Table 6 and Table 7 of Annex 10). Insert piston plug to back of the hole
and inject adhesive. During injection the piston plug will be naturally extruded out of
the drill hole by the adhesive pressure.

After injection is completed, depressurize the dispenser by pressing the release
trigger. This will prevent further adhesive discharge from the mixer.

For easy installation insert the threaded rod into the drill hole while slowly twisting
until the embedment mark is at the concrete surface level.

Observe the working time twork (see Table 13 of Annex 13), which varies according
to temperature of base material. Minor adjustments to the threaded rod position
may be performed during the working time.

During insertion of the threaded rod mortar might flow out of the drill hole. For
collection of the flowing mortar overhead dripping cup HIT-OHC may be used.

Support the threaded rod and secure it from falling until mortar has started to harden,
e.g. using wedges HIT-OHW. Observe the working time twork (see Table 13 of Annex
13), which varies according to temperature of base material. Minor adjustments to
the threaded rod position may be performed during the working time.

After installing the threaded rod, the annular gap must be completely filled with

mortar.

Proper installation:

e desired anchoring embedment Ilsw is reached: embedment mark at concrete
surface.

e excess mortar flows out of the drill hole after the threaded rod has been fully
inserted until the embedment mark.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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At the end of the curing time tcure (see Table 13 of Annex 13), remove the excess
mortar.

Ensure that the concrete surface is level so that an even transmission of force
between the anchor plate and the concrete is ensured.

Use the Hilti Filling Set with a standard nut. Observe the correct orientation of the
filling washer and the spherical washer.

In case of the through-bolting and recessed installations, the Hilti Filling Set shall
be replaced by Hilti HIT-SW (with built-in sealing ring)

After required curing time toure (see Table 13 of Annex 13), the post-installed
strengthening rod contributes to the shear resistance of the structural element
with the performance given in Annex 14.

The applied installation torque shall not exceed the maximum values Tinst given
in Annex 8, Table 3.

Install the lock nut and tighten it with %4 to 7z a turn.

Optional: Fill the annular gap between steel element and fixture with 1-3 strokes of a
Hilti HIT injection mortar.

The recessed on the tension side of the concrete component must be filled with a
suitable, high-strength mortar or grout.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Through-bolting installation

This installation method requires two people who can communicate throughout the
entire installation process.

a) Three-step drilling

lsw

h

o
A

I

Mark the embedment depth on the drill bit (e.g., with tape) — lsw

Step 1: Hammer drilling (or hammer drilling with Hilti hollow drill bits TE-CD, TE-YD) to the required
embedment depth (Isw)

T

e o e o Drill hole to the required embedment depth (lsw) with a hammer drill set in rotation-

1 hammer mode or a compressed air drill using an appropriately sized carbide drill bit.
] ® "0 ®

E % Alternative: Drill hole to the required embedment depth (lsw) with an appropriately

o olle o sized Hilti TE-CD or TE-YD hollow drill bit with an attached vacuum cleaner, in

2|z accordance with the requirements of Table 7 of Annex 10. This drilling system

removes the dust and cleans the drill hole during drilling when used in accordance

e o .o o with the user’s manual.

Damage to reinforcing bars, especially during diamond drilling, must be avoided.
Check location of the rebar in the drawings of the building and confirm with the rebar
scanning. Check the drilled-out core for any rebar cut and inform the
designer/engineer if needed.

? B

J;

s e

Drill the remaining length of the hole (cres) with a diamond drill bit to prevent spalling
of the concrete. The diamond drill bit should be one size smaller to avoid smoothing
the surface of the drilled hole.

Step 3: Hammer drilling from the other side

X, ®

» e Cres
L]
°
[ ]

Increase the diameter of the diamond-drilled borehole along the length of cres using a
hammer drill from the other side of the element.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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b) Diamond coring with roughening with Hilti roughening tool TE-YRT

Damage to reinforcing bars, especially during diamond drilling, must be avoided.
Check location of the rebar in the drawings of the building and confirm with the rebar
scanning. Check the drilled-out core for any rebar cut and inform the
designer/engineer if needed.

Diamond coring is permissible when suitable diamond core drilling machines and the
corresponding core bits are used.

For the use in combination with Hilti roughening tool TE-YRT see parameters in
Table 9 of Annex 11 and Table 10 of Annex 12.

troughen

==

Before roughening water needs to be removed from the drill hole.

Check usability of the roughening tool with the wear gauge RTG.

Roughen the drill hole over the entire length. For roughening time troughen sSee Table
11 of Annex 12.

Drill hole cleaning

Just before setting the bar the drill hole must be free of dust and debris. If the drill
hole is left open for a long period of time, it must be protected against contamination.
Inadequate hole cleaning = poor load values.

Compressed Air
Cleaning (CAC)

Blow 2 times over the whole length with oil-free compressed air (min. 6 bar at 6 m3/h;
if needed with an extension) using a HIT-DL air nozzle until return air stream is free
of dust.

Safety tip:
Do not inhale concrete dust.

Brush 2 times with the specified brush using an extension if necessary (see Table 6
of Annex 10).

The brush must produce natural resistance as it enters the drill hole (brush @ = drill
hole @) - if not the brush is too small and must be replaced with the proper brush
diameter.

Blow again 2 times the hole over the entire length with compressed air using a HIT-
DL air nozzle until return air stream is free of noticeable dust.

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4

Installation instructions

Annex 26




Cleaning of diamond cored holes with roughening with Hilti roughening tool TE-YRT

2x (3

A

Flush 2 times by inserting a water hose (water-line pressure) to the back of the hole
until water runs clear.

Blow 2 times the hole over the whole length with oil-free compressed air (min. 6 bar
at 6 m3/h; if needed with an extension) using a HIT-DL air nozzle until return air
stream is free of noticeable dust and water. Remove all water from the drillhole until
drillhole is completely dried before mortar injection.

zt EE Brush 2 times with the specified brush using an extension if necessary (see Table 6
of Annex 10).

The brush must produce natural resistance as it enters the drill hole (brush & = drill
hole @) - if not the brush is too small and must be replaced with the proper brush
diameter.

Blow 2 times the hole over the entire length with oil-free compressed air (min. 6 bar
at 6 m?¥h; if needed with an extension) until return air stream is free of dust and the
borehole is dry.

Threaded rod preparation

@!

Ensure that the concrete surface is level so that an even transmission of force between
the anchor plate and the concrete is ensured and mortar leakage during the filling
process is prevented.

Mount the Hilti HIT-SW to one end of the threaded rod and insert the other end of
the rod into the drilled hole.
Then mount the second Hilti HIT-SW to the other end of the rod.

Tighten the nut on one side to the installation torque specified in Annex 8, Table 3,
while holding the opposite nut in place with a wrench.
—1

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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Install the lock nut and tighten it with ¥4 to 72 a turn.

Injection preparation

| mixing nozzle.

=By =) Observe the instruction for use of the dispenser.

put holder into dispenser.

Tightly attach Hilti mixing nozzle HIT-RE-M to foil pack manifold. Do not modify the

Check foil pack holder for proper function. Insert foil pack into foil pack holder and

are
3 strokes for 330 ml foil pack,
4 strokes for 500 ml foil pack,
65 ml for 1400 ml foil pack.

The minimum foil pack temperature is 5°C.

The foil pack opens automatically as dispensing is initiated. Depending on the size of
the foil pack, an initial amount of adhesive has to be discarded. Discarded quantities

Injection of the mortar from bottom to top

component thickness.

shear reinforcement can be loaded.

Use the injection device according to Table 5, Appendix 9, depending on the

Inject mortar until it emerges from the HIT-SW on the other side of the component.
After the required curing time teure (see Table 13 of Appendix 13) has passed, the

Injection of the mortar from top to bottom

[[H/ﬁ;_ During the injection process, mortar is forced out of the HIT-SW on the other side.
- I For collection of the flowing mortar overhead dripping cup HIT-OHC may be used.

component thickness.

shear reinforcement can be loaded.

Use the injection device according to Table 5, Appendix 9, depending on the

Inject mortar until it emerges from the HIT-SW on the other side of the component.
After the required curing time tcure (see Table 13 of Appendix 13) has passed, the

Hilti shear strengthening system (HIT-Shear strengthening) with HIT-RE 500 V4
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