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THIS IS HILTI

Operations
in more than

120 countries

Founded in

1941
in Liechtenstein

More than

30,000
employees

Partner of
the professional 
construction industry
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Drilling and 
demolition

Cutting and 
grinding

Engineering Measuring   
and aligning

Fastening and 
installation

Firestop and 
insulation

Services

• Engineering services
• Job Site Training
• Quality and testing
• Logistics
• Finance and

administration
• Tool services

• Post-installed 
Anchor & 
Rebar 
technology

• Direct    
fastening

• Passive Firestop 
Solution 

• Joint Sealant 

• Distance
measuring

• Leveling and 
aligning

• Detection

• Design
• Specifications
• Consulting

• Cutting and 
grinding

• Diamond 
systems

• Drilling and 
chiseling

• Diamond 
systems

SYSTEM SOLUTIONS FOR THE CONSTRUCTION INDUSTRY
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• Introduction 

• Seismic Hazard in Malaysia

• Post-Installed Anchor Applications Under Seismic Loading

• Design Requirements for Post-Installed Anchors Under Seismic Actions as per MS EN 1992-4

• Qualification Guidelines in the European Assessment Documents (EADs)

• Seismic Design Options as per MS EN 1992-4

• Hilti Solutions – Seismic Approved Anchor Portfolio

• Streamlining Design Analysis With Value Engineering Enabler – PROFIS Engineering

• Engineering Solutions and Services
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Overview of SPEC2SITE
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Better Specs that are:

HIGHER PERFORMING

Our better anchoring solutions, 
meet a wide variety 

of application requirements

VALUE ENGINEERED

Our software enables optimized 

and code-compliant designs

MORE PEACE OF MIND
Our ‘faster, simpler, and safer’ 

systems, knowledge-sharing and 
jobsite presence help ensure 

you get what you spec

MORE SUSTAINABLE
Our solutions enable you to 
reduce material and quantify 
CO2 savings in your designs

FASTER
Our systems allow fewer and 

faster installation steps, delivering 
the lower cost of ownership

SIMPLER
Our systems allow an intuitive 

and straight forward installation 

process, anyone can do it

SAFER
Our systems, knowledge 

sharing, and jobsite presence 
help ensure that you comply with 

the spec

MORE SUSTAINABLE

Our systems enable you to 
reduce waste and quantify 

CO2 on your project

Better Site Practices that are:
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Introduction



Source: https://www.researchgate.net/figure/Indo-Australian-Plate-showing-the-plate-
boundaries-and-forces-discussed-in-the-text_fig1_245025442

Earthquakes are Unavoidable Natural Hazards
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Sumatra, Indonesia (2004)
• Magnitude = 9.3
• Mercalli Intensity Scale = IX (Violent)
• Death = 228k
• Injured = 125k+

Christchurch, New Zealand (2010)
• Magnitude = 6.2; 
• Mercalli Intensity Scale = IX (Violent)
• Death = 185, 
• Injured = 2k+

Bohol, Philippines (2013)
• Magnitude = 7.2; 
• Mercalli Intensity Scale = VII (Destructive)
• Death = 222
• Injured = 976



…Causing Avoidable Damage to the Structure and 
Elements Attached to it
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Concrete panels falling from the J.C. Penney store, 1964 Alaska 
earthquake - 2 people died

Repair of a collapsed fastening

Natural hazards are unavoidable, but damage can be minimized through code compliant design & planning

1999 Jiji earthquake in Taiwan
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Seismic Hazard in Malaysia



Malaysia is no longer a ‘quake-free’ zone…
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Source : https://www.malaymail.com/news/malaysia/2025/08/25/is-malaysia-really-quake-
free-why-johor-was-rattled-by-a-rare-41-magnitude-tremor/188788

Source : https://www.channelnewsasia.com/asia/malaysia-earthquake-tremors-johor-singapore-
mersing-fault-zone-5314786



Seismic Hazard Map of Malaysia 
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MS EN 1998-1:2015

Low Seismicity

≠
Seismic Design

Is not Relevant

As engineers, we strive to minimize the risk of structural and non-structural damage through proper design.
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Post-Installed Anchor 
Applications under 
Seismic Loading



Post-installed Anchor Applications Under Seismic Loading
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Anchors under seismic loading are usually subjected to cyclic loading with significant amplitude and base material is supposed to be 
cracked beyond the serviceability limit state (i.e., > 0.3 mm ) due to the potential significant deformations. 

These conditions must be considered in the prequalification and design of anchors.



Post-installed Anchor Applications Under Seismic Loading
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Non-Structural ApplicationsStructural Applications

MachineMEP BracingFaçade 
Strengthening 

elements
Columns, 
staircases

Beams, ledger 
angles

Only designing the main 
structure to resist seismic 

actions is not enough!
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Design Requirements for 
Post-Installed Anchors 
Under Seismic Actions 
as per MS EN 1992-4



Design of Buildings as per reference to Eurocode 8
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Structural and Non-Structural Elements has to be designed to resist seismic action !!



Requirements for Anchors Design to Resist Seismic Actions
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MS EN 1992-4:2023 Clause 9.2



European Regulatory Framework For Post-installed Anchors
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Post-installed Anchor Connections

Design method

Approval

Product 
Qualification

MS EN 1992-4

European Technical Assessment (ETA)

European Assessment Document (EAD)

Static Fatigue Seismic

ACI 318-14 CHAPTER 25 
(special frames and walls) 

ICC ESR for approved products

ICC AC 308 table 3.8

Static FireSeismic

“Rebar theory ACI”
“Design of rebar as a rebar”

x

x

x



Why is European Technical Assessment (ETA) Important?
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Design Parameters Installation Instructions

ETA is a pre-requisite for a code-compliant design!



Requirements for Anchors Design to Resist Seismic Action
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MS EN 1992-4:2023 Cl.9.2.2

ETA-
21/0878

HST4



Webinar | Anchor Design for Seismic Condition | December 2025

Qualification Guidelines in the 
European Assessment 
Documents (EADs)
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The European Assessment Documents (EADs) Capture 
The Behaviour & Design of Post-Installed Anchors

Qualification

Resistance

Design

Tests, evaluation rules, etc.

Technical data published 
by 3rd Party (ETA)

Safety factor, failure modes, 
design rules, etc.

EC2-Part 4

Not all ETA-approved fasteners are fit for seismic, as seismic assessment is optional under the EAD

EC2-Part 4
EADEAD

EC2-Part 4

EC2-Part 4



Assessing The Anchorage Behaviour In Terms Of:
(1) Loads
• Ground movement causes displacement of a building’s foundation, the building cannot withstand this movement without deforming

• Vibration induced due to the structure’s stiffness  leads to stresses and strains in structural members AND any attached anchors

• Loads acting on these anchors depend on building characteristics, overall seismicity, and the objects fastened.

Webinar | Anchor Design for Seismic Condition | December 2025

Key difference – multi-directional loading induced by the cyclical seismic loads



Assessing The Anchorage Behaviour In Terms Of: 
(2) Widening Of Cracks

• Seismic action causes a previously-assumed compression zone to become the tension zone

• High probability of cracks intersecting the anchor locations

• Crack width generated from seismicity is much higher compared to static conditions (0.3mm  0.8mm)
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Key difference – cracks widen in tension & compression zones 



Assessing The Anchorage Behaviour In Terms Of: 
(3) Crack Cycling Pattern
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• RC member movement AND load cycling on the anchor = opening and closing of cracks

• Can cause high anchor displacement and lead to failure

Key difference – Alternating load directions result in the worst conditions for the anchorage



Performance Categories – C1 & C2
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• Provides anchor capacities only in terms of 
resistances at the ultimate limit state

• Maximum assumed crack width Δw = 0.5 mm

Performance Category - C1

• provides anchor capacities in terms of both 
resistances at the Ultimate limit state (ULS) and 
displacements at the damage limitation state (DLS)  
and ultimate limit state (ULS) 

• Maximum assumed crack width Δw = 0.8 mm

Performance Category - C2

In all cases, no anchors are allowed to be installed in areas of the
concrete members where section plasticization is expected, i.e., in
plastic hinges because the crack width will likely exceed the limit of
∆𝑤= 0.8 mm, for which the anchors are assessed.



Seismic C1 & C2 Tests Are Additional Tests On Top Of 
Tests For Cracked Concrete
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C1 C2

An anchor must be certified for cracked concrete before qualifying to either C1 or C2



Necessary Tests to Qualify Anchors Under Seismic Loading
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Qualification for Seismic Category C1



Necessary Tests to Qualify Anchors Under Seismic Loading
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Qualification for Seismic Category C2



The Highly Critical C2.5 Test Is The Only One Where 
Cracks Cycle Between 0-0.8mm, All Other Tests Consider 
A Static Crack Width
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The Well-known BNCS Shake-table Test Confirms the 
Assumptions of The Seismic Testing Criteria
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All variables were fully monitored



An Anchor Qualified For Seismic Conditions Will Show 
Good Performance During An Earthquake
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Load Crack position Crack width
Crack open/close 

cycling pattern

Static

Seismic

Cyclic load Cracks always present Larger crack width  0.8mm Higher intensity
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Seismic Design Options 
as per MS EN 1992-4



Seismic Design Options
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MS EN 1992-4:2023 Cl.9.2.3

a2) Elastic Design

a1) Capacity Design

b) Ductile Anchor Design



Seismic Design Options
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Design for the max. tension and/or shear loading

a) Yielding in attached element;

b) Yielding in baseplate;

c) Capacity of attached element

C1 C2
The anchorage is designed for the force
corresponding to the yield of a ductile
component or, if lower, the maximum force
that can be transferred by the fixture or the
attached element

Design under the assumptions of an elastic
behavior of the fastenings and the structure
at ultimate limit state

C1 C2
The fastening is designed for the maximum
load assuming an elastic behavior of the
fastening and of the structure

C2

The tension steel capacity of the fastening
shall be smaller than the tension capacity
governed by concrete related failure modes

This design for ductile steel failure requires
an anchor classified as ductile. Applicable
only for the tension component and some
provisions require to be observed in order to
ensure that the cause of failure is steel failure.
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Hilti Solution –
Seismic Approved 
Anchors Portfolio



Hilti Solution – Seismic Approved Anchors Portfolio

Red ring 

HST4

Light Red
ring

HST2 V3 HUS4

Disclaimer: Products shown are part of our portfolio and may not represent the full range available. For the complete product offering, please visit www.hilti.com.my. 
For detailed performance and application information, please refer to the relevant ETA document for each product.

HIT-RE 500 V4 
+ HAS rod

HIT-HY 200-R V3 
+ HAS rod

HVU2 + 
HAS-U rod

CHEMICAL ANCHOR MECHANICAL ANCHOR

Immediate loading

Less sensitive to external conditions

Simpler installation

Lower spacing and edge distance

Flexibility on embedment depth
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Working Time & Curing Time

Webinar | Anchor Design for Seismic Condition | December 2025

HIT-RE 500 V4 + HAS rod HIT-HY 200-R V3 + HAS rod
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HST4: THE ONLY STUD ANCHOR WITH THE SAME 
CONCRETE CONE CAPACITY OF A CAST-IN ANCHOR

HST4: our highest performing 
Hilti stud anchor

The HST4 offers the greatest Value Engineering 
opportunities by delivering reduced diameters & 
lengths, reduced baseplate dimensions by utilizing 

the highest performance

Article : HILTI HST4: Performance That Matches 
Cast-In Headed Fasteners
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Static & 
Quasi Static

Seismic 
C1 & C2

Fire

Application conditions

B
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e
 

M
a
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a
ls

Uncracked 
Concrete

Cracked 
Concrete

Fibre Reinforced 
Concrete

Carbon Steel, galvanized, ≥ 5μm
A4 Stainless steel  

 European Technical Assessment (ETA)
 Non-cleaning installation 
 Adaptive Torque (AT) Module 

Key Applications

• Structural Baseplate 
• Non-structural Baseplate
• Façade
• MEP Fastening 
• Industrial

Red ring 

Disclaimer: For detailed performance and application information, please refer to the relevant ETA document for each product.
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HST4: THE ONLY STUD ANCHOR WITH THE SAME 
CONCRETE CONE CAPACITY OF A CAST-IN ANCHOR

According to the EN1992-4, the characteristic resistance of a group of fasteners in case of concrete cone failure is 
obtained by:

These coefficients account for concrete cone interference 
in group of anchors (spacing), proximity to slab edge 
(edge distance), presence of dense reinforcement, load 
eccentricities, compression forces between fixture and 
concrete

Characteristic 
resistance of 

one anchor in an 
infinite slab

fck = concrete nominal characteristic compressive cylinder strength

hef = Effecive embedment depth

k1 factor for cast-in and post-installed fasteners by EN1992-4. 

HST2 V3
M8 to M10

HST4
M8 & M20

HST4
M10-M16

Post-installed 
(EN1992-4)

Cast-in 
(EN1992-4)

7.77.78.97.78.9

11.011.012.711.012.7

HST4: the 1st stud anchor in the market with the same concrete cone resistance as a cast-in headed fastener for M10 to M16 diameters.
At equivalent embedment depths, HST4 has 16% larger resistance to concrete cone failure than any other stud anchor in the market

Cracked
concrete

Uncracked
concrete
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Streamlining Design 
Analysis With Value 
Engineering Enabler –
PROFIS Engineering



CBFEM

Steel to concrete 
connections

SMART Design 

Checkbot

NEW! @ PE Premium

NEW! @ PE Premium

PE Premium

Façade & 
Anchor Channel

Post-installed
Rebar

Concrete 
overlay

Concrete to 
Concrete 

connections

PROFIS Engineering: All In One Cloud-Based Solution
Design Your Post-Installed Connections and Generate Comprehensive Reports in a Single Click!
https://profisengineering.hilti.com/

Steel to masonry 
connections
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Engineering Training Modules

NEW!!
Shear Strengthening

NEW!!



PROFIS Demo – Example of the Day
Anchoring to Concrete

I Beam Profile : UKB 254x102x25

Base Material : Cracked concrete

Concrete Grade : C30/37

RC Column Size : 400x400

Seismic Design : Category C2 & Elastic Design

Preferred solution: HILTI HST4 / HIT-RE 500 V4 + HAS 8.8

Reaction Loading Combination 1 : 40kN Shear + 8kNm Bending Moment

Reaction Loading Combination 2 : 30kN Shear + 12kNm Bending Moment

PROFIS 

ENGINEERING
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DESIGN REPORT

SPEC TEXT
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Hilti Engineering 
Solution and Services



How does Hilti help translate a spec from PROFIS engineering 
to the jobsite?

BuildDesign

• Optimize your design in a few clicks

• Report provides a clear representation 
of the application

• Full Transparency on Design Method 

• Recommended and customizable 
specification text 

• Detail export in BIM/CAD

• Quantity Calculator to create Bill of 
Materials (BOM)

• Field team members provide onsite 
training and support

• Installation systems that are faster, 
simpler, and safer

Fast and compliant designs with 
easy-to-use PROFIS Engineering

Designs easily transferred to 
specs and drawings

Onsite support, product submittals, 
and simplified installation
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3/4 Hilti HIT-Z Carbon steel non-cleaning bonded expansion 
anchor with Hilti HIT-HY 200 V3 Perfect* Set System



Our experienced certified Hilti engineers and technical specialists can help throughout your project lifecycle 
from design to installation to building management. 

• HILTI solutions consultation services

• Specification text & General Notes development

• Bill of Quantity (BoQ) preparation

• Consumption calculations & estimation

• Technical supports & Technical Seminars

• Jobsite support and installation training 

• On-site testing
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Hilti Engineering Solution And Services

S
IT

E
S

P
E

C



Webinar | Anchor Design for Seismic Condition | December 2025

General Notes & Master Specification Library
Access to General Notes & Master Spec Library: Specifications, General Notes and CAD Details - Hilti Malaysia

Scan to access to 
General Notes & 

Typical Details Library



Handbook | Steel-to-Concrete Connections 
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 Chapter 1 : Introduction 

 Chapter 2 : Applications 

 Chapter 3 : Post-installed Fastening Systems

 Chapter 4 : Regulatory Framework for Qualification and Design

 Chapter 5 : Hilti Solutions

 Chapter 6 : Design of Anchors

 Chapter 7 : PROFIS Engineering Suite – Software Design

 Chapter 8 : Installation and Inspection

 Chapter 9 : Reference Projects

Handbook | Steel-to-Concrete Connections 
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Download for FREE! 

Access and download here or by scanning the QR code.
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THANK YOU!


