
Engineering Team

HILTI Thailand

7th Febuary,2020

POST-INSTALLED 
ANCHOR SEMINAR



AGENDAS Time Description

13.00 - 13.10 10 mins Introduction

13.10 - 15.40 150 mins

HILTI Company Introduction

Basic of Anchor and Applications

Basic Anchor Theory

Failure Modes

Anchor Selection Criteria

Anchor Misunderstanding

HILTI Products

Pullout Test

15.40 – 16.00 20 mins Q&A, Wrap-up and Hilti Gift
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THIS IS HILTI

Operations

in more than

120 countries

Founded in

1941

in Liechtenstein

More than

24,000

employees

Partner of

the professional 

construction industry
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HILTI (THAILAND)

• Hilti (Thailand) head office, 

located on 24th Floor at Interlink 

Tower, Bangna-Trad Road

• Hilti repair center, located on 

Kingkaew Road

• Hilti store, located in Rayong

• Established since November 1999

• 160 employees
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RESEARCH & DEVELOPMENT AS A KEY PRIORITY

• Development centers in Liechtenstein, Austria, Germany, Hungary, China, India and the United States

• 1470 employees in R&D

• 60 new products annually

• 2000 active patent families

• Collaboration with leading international universities

million Swiss francs were invested in R&D in 2016.160901702701802502602401902102002302202807080604050301401301201101001502010
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More than 24,000 employees

124 nationalities

in the global team

13 nationalities

in top management

56 nationalities

at headquarters

23% of team members

are women

17% of team leaders

are women

A HIGH-PERFORMING
GLOBAL TEAM
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OUR HILTI PRODUCT

Laser Measuring Drilling & Demolition Diamond coring

Anchor fastening

Direct fastening

Firestop system
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OUR HILTI PRODUCT

Firestop system

POST-INSTALLED ANCHOR DIP 2020 l UBU



15

OUR HILTI PRODUCT

Mechanical Penetrations

Electrical Penetrations

Sanitary/FP Penetrations

Construction Joints
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OUR HILTI PRODUCT

Anchor fastening
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OUR HILTI SERVICE & SUPPORT
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Design

•Seminar & Training

•Design support

•Engineering support
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OUR HILTI SERVICE & SUPPORT

18

Construction
• Training on-site

•Finding solutions / Site support
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OUR HILTI SERVICE & SUPPORT
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Utilization & Maintenance

• On-site testing for Quality and Safety

• Lasting solutions

• Develop future solutions
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POST-INSTALLED 
ANCHOR APPLICATION
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POST-INSTALLED ANCHOR APPLICATION
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Steel column to concrete / PI Anchor for  column support

Concrete resistance - Anchor theory by ACI 318 Appendix D
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POST-INSTALLED ANCHOR APPLICATION
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Steel corbel to concrete / PI Anchor for connection joint

Concrete resistance - Anchor theory by ACI 318 Appendix D
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POST-INSTALLED ANCHOR APPLICATION
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EQUIPMENT SUPPORT MOUNTING
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POST-INSTALLED ANCHOR APPLICATION
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Underground – Temporary Work
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POST-INSTALLED ANCHOR APPLICATION
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Underground – Re bar slab connect to D-Wall
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POST-INSTALLED ANCHOR APPLICATION
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Standard DWG : Coupler New solution : Adhesive Anchor

Underground – Re bar slab connect to D-Wall
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POST-INSTALLED ANCHOR APPLICATION
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การใชว้ธิฝีาก Coupler การใชว้ธิเีจาะเสยีบเหล็กดว้ย HIT-RE 500V3

Coupler RE500V3 ทีร่ะยะฝงั 210 mm เจาะรขูนาด 32 mm

จ านวน Panel ทัง้หมด 188 panel จ านวน Panel ทัง้หมด 188 panel

จ านวน Coupler ตอ่ 1 Panel 48 ชิน้ จ านวนรเูจาะ ตอ่ 1 Panel 48 ชิน้

จ านวน Coupler ทัง้หมด 9,024 ชิน้ จ านวนรเูจาะทัง้หมด 9,024 รู

ปรมิาณน ้ายาตอ่รเูจาะ (เผือ่ lost 10% แลว้) 120 cc

ปรมิาณน ้ายาทัง้หมด 1,082,880 cc

ราคา Coupler 80 บาท ราคา RE500V3 คดิ cc ละ 0.95 บาท

721,920 บาท 1,028,736 บาท

DB25 คดัรปูตวั L ความยาว 1.5 m การเจาะตดิต ัง้

จ านวน DB25 รปูตัว L 9,024 ชิน้ จ านวนรเูจาะทัง้หมด 9,024 รู

ราคา (1.5 m x 3.853 kg/m x 22 บาท) 127 บาท คา่แรงในการเจาะ 1 รู 68 บาท

1,147,393 บาท 613,632 บาท

Rework ประมาณ 10% งานท ัง้หมด (แกไ้ขเนือ่งจากต าแหนง่ผดิพลาด) No Rework 

10% ของจ านวน Coupler ทัง้หมด 902 ชิน้ *สกดัหนา้ลายใหถ้งึเหล็กโครงสรา้งเพือ่หาต าแน่งในการเจาะเสยีบ

แกไ้ขดว้ยการเจาะเสยีบ   คา่แรงเจาะ 68 บาท

คา่น ้ายา 0.95บาท x120 cc 114      

164,164 บาท

2,033,477 บาท 1,642,368 บาท

ไม่รวมค่าท าเกลียวท่ีเหลก็เสน้

ไม่รวมมูลค่าท่ีสามารถจบงานไดช้า้

Underground – Re bar slab connect to D-Wall
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POST-INSTALLED ANCHOR APPLICATION
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Underground – Cap Beam
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POST-INSTALLED ANCHOR APPLICATION
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Pile Missing Dowel
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POST-INSTALLED ANCHOR APPLICATION
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Core Wall 
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POST-INSTALLED ANCHOR APPLICATION
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Strengthening - Concrete Jacketing
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POST-INSTALLED ANCHOR APPLICATION
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Structure strengthening / PI rebar for tension and shear key 

Shear connection - Rebar theory by ACI 318 Chapter 12

Beam strengthening     Beam strengthening
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POST-INSTALLED ANCHOR APPLICATION
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Strengthening

Steel Jacketing

Slab Strengthening
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POST-INSTALLED ANCHOR APPLICATION
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Shear connection - Rebar theory by ACI 318 Chapter 12

Slab extension / PI rebar for shear key 
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POST-INSTALLED ANCHOR APPLICATION
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Structure strengthening / PI rebar for shear key 

Shear connection - Rebar theory by ACI 318 Chapter 12

Slab strengthening Isolated footing strengthening
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POST-INSTALLED ANCHOR APPLICATION
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Miscellaneous Work

Handrail Balustrade
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POST-INSTALLED ANCHOR APPLICATION

37

MEP System
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ANCHORING SYSTEM
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ANCHORING SYSTEM
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What is Anchor

Anchor คอื พุก

พุก คอื อปุกรณท์ีใ่ชใ้นการยดึชิน้งานตา่งๆเขา้กบัวสัดฐุาน

ชือ่เรยีกทีไ่ดย้นิบ่อยๆ ไดแ้ก ่พุกเบ่ง expansion bolt  พุกตะกัว่ ปลัก๊ฝังคอนกรตี 

พุกชบุรุง้ พุกเคม ีน า้ยาเจาะเสยีบเหล็ก กาว
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Basic Anchor Theory
ทฤษฎีพกุเบ้ืองตน้



The Concrete Capacity Design Method (CCD) was incorporated.

k, kappa 

method

Concrete 

Capacity 

Design Method

(ACI 318-14 Chapter 17)
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CODE FOR ANCHORING IN CONCRETE

(CCD Method)



The Concrete Capacity Design Method (CCD) was incorporated.
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CODE FOR ANCHORING IN CONCRETE

Euro codes
American codes

Japanese 

Standards



ANCHORING SYSTEM
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Types of Anchor
ชนิดของพกุ

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHORING SYSTEM
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Types of Anchor

Cast - in place 

Anchoring systems

Post - install 

Anchoring systems
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ANCHORING SYSTEM
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Types of Anchor Cast - in place 

• They are capable of supporting very large loads.

• With design criteria (ACI 318 & Euro code etc.)

• Have many types of anchor bolt

• Drilling or cutting of reinforcement is not 

required for installation.

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHORING SYSTEM
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Types of Anchor Post-installed

Type & Fixing Mechanism 

of 

Post-installed Anchoring System
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ANCHORING SYSTEM
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Types of Anchor Post-installed

Adhesive Anchor
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ANCHORING SYSTEM
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Types of Anchor Post-installed

Mechanical Anchor

Expansion anchor Undercut anchor 
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ANCHORING SYSTEM
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Anchor to concrete family

Anchor to concrete

Post-installed anchor

Adhesive Anchor

Cast-in-place anchor

Mechanical Anchor

Expansion Anchor

Undercut Anchor
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ANCHORING SYSTEM
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Adhesive Anchors 
under external tensile load

Mechanical Anchors
under external tensile load

Finite Element Analysis
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ANCHORING SYSTEM
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Behaviour in Concrete

Influence of Base

Embedment Depth

Ideal Case

SPACING

Influence of Spacing

Influence of Edge Distance

EDGE DISTANCE
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ANCHORING SYSTEM
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Anchor Selection Criteria
เกณฑ์การเลือกใช้พกุ
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ANCHORING SYSTEM
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Concrete Hollow 

brick

Solid brickLightweight

concrete

Dry wallCellular 

concrete

Stone Timber

Anchor Selection Criteria

Base Material    (ประเภทของวสัดฐุาน)
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ANCHORING SYSTEM
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Anchor Selection Criteria

Concrete test samples

fc = Cylinder compressive strength

fcc = Cube compressive strength

Class Cylinder / Cube strength

C20/25   =   200 ksc. Cylinder

=   250 ksc. Cube

150

150

150

20 N/mm225 N/mm2

Development of concrete 

compressive strength

Concrete Compressive Strength (ความแข็งแรงของคอนกรตี)
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ANCHORING SYSTEM
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Anchor Selection Criteria

Mechanism of concrete base material         (พฤตกิรรมของคอนกรตี)

Zone of concrete compression

=

Non-Cracked Concrete

Zone of concrete tension

=

Cracked Concrete

Mh d z
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ANCHORING SYSTEM
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Anchor Selection Criteria

Types of Loading

Time

Load

Load

Load

Load

Load

Shock Load

Pulsating Load

Seismic Load

Static Load

Alternating Load

Time

Time

Time

Time

Time
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ANCHORING SYSTEM
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Anchor Selection Criteria

installation condition

• Installed direction 

Vertical Horizontal Overhead

• Temperature of base material

• Hole surface condition

Hammer drill hole Diamond core

• Moister condition

• Dry 

• Water - Saturated

• Water - filled hole

• Underwater application
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ANCHORING SYSTEM
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Anchor Selection Criteria

Corrosive Resistance

Galvanized
5-20 μm

• Hot dipped
Galvanised

• Sherardised

A4 Steel HCR

E
n

v
ir

o
n

m
e
n

ta
l 

c
o

n
d

it
io

n
s

• Inside rooms 
without humidity

• Outside only for 
temporary 
applications

• Damp inside rooms

• Slightly corrosive 
outside atmosphere

• Occasional exposure to 
condensation

• Highly corrosive 
surroundings like 
road tunnels, 
indoor swimming 
pools

Low HighCorrosive Resistance

• Inside rooms 
with heavy 
condensation

• Outside with 
moderate 
chlorides

BS, UNS, JIS 316
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ANCHORING SYSTEM
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Failure Mode
การวบิตัขิองพุก
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ANCHORING SYSTEM
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Failure Mode

Fixture

Anchor

Concrete

Bond

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHORING SYSTEM
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Conceptual of Action load
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ANCHORING SYSTEM
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Conceptual of Action load

a

N

V

F

Section
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ANCHORING SYSTEM
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Failure Mode

Failure Modes in Tension Failure Modes in Shear
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ANCHORING SYSTEM
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Failure Mode

Anchor Failures

Anchor Material Failure 

in Tension

Fexternal
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ANCHORING SYSTEM
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Failure Mode

Anchor Failures

Base Material Failure in Tension: 

Concrete Breakout

Fexternal
F

1.5 hef 1.5 hef

hef 35

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHORING SYSTEM
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Failure Mode

Anchor Pullout Failure 

in Tension

Anchor Failures

Fexternal
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ANCHORING SYSTEM
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Failure Mode

Anchor Bond Failure in 

Tension

Anchor Failures

Fexternal
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ANCHORING SYSTEM
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Failure Mode

Concrete side-face 

blowout

Anchor Failures
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ANCHORING SYSTEM
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Failure Mode

Anchor Failures

Anchor Material Failure 

in Shear

Fexternal
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ANCHORING SYSTEM
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Failure Mode

Fexternal

Anchor Failures

Anchor Material Failure 

in Shear: Bending
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ANCHORING SYSTEM
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Failure Mode

Base Material Failure in Shear : Concrete Edge Failure

Fexternal

Anchor Failures
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ANCHORING SYSTEM
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Failure Mode

Base Material Failure in Shear : Concrete Pry-Out

Fexternal

Anchor Failures
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ANCHORING SYSTEM
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Failure Mode

Failure Modes in Tension Failure Modes in Shear

Tensile Strength

Steel 

Failure
Concrete 

Failure

Shear Strength

Steel 

Failure

Concrete 

Failure

Tension & Shear Interaction

Side-face 

Blowout
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ANCHORING SYSTEM
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Failure Mode

Tension Resistance Shear Resistance

4. Concrete side-face blowout   

2. Concrete breakout                  

1. Steel failure                             

3. Concrete pullout

5. Bond strength of adhesive anchor

5 Major formulas 3 Major formulas

2. Concrete breakout

1. Steel failure                             

3. Concrete pry-out
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HILTI POST-INSTALLED
ANCHOR PRODUCTS
ผลิตภณัฑง์านเจาะเสียบติดตั้งภายหลงัของ HILTI
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ANCHOR PRODUCTS
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Mechanical Anchor Adhesive Anchor
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ANCHOR PRODUCTS
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Mechanical Anchor
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ANCHOR PRODUCTS
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Mechanical Anchor
Stud Anchors: HST, HSA, HSV
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ANCHOR PRODUCTS
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Adhesive Anchors

Spinning Type - ระบบป่ัน Injection Type - ระบบฉีด

HVU2 adhesive 

capsule with anchor rod
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ANCHOR PRODUCTS
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Adhesive Anchors

HILTI Adhesive Anchor : Anchor rods

HIT-V / HIT-C

External threaded rod

HAS-E / HAS-U

External threaded rod

HIS-N

Internal threaded rod

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHOR PRODUCTS
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Adhesive Anchors

SD30 หมายถึง ก าลงัตา้นทานแรงดึงท่ีจุดคราก (fy) ของเหลก็ไม่นอ้ยกวา่  3000 Kg/cm2

SD50 หมายถึง ก าลงัตา้นทานแรงดึงท่ีจุดคราก (fy) ของเหลก็ไม่นอ้ยกวา่  5000 Kg/cm2

SD40 หมายถึง ก าลงัตา้นทานแรงดึงท่ีจุดคราก (fy) ของเหลก็ไม่นอ้ยกวา่  4000 Kg/cm2

ช้ันคุณภาพของเหลก็เส้นข้ออ้อย

Steel Grade 5.8 หมายถึง ก าลงัตา้นทานแรงดึงท่ีจุดคราก (fy) ของเหลก็ไม่นอ้ยกวา่  4000 Kg/cm2

Steel Grade 8.8 หมายถึง ก าลงัตา้นทานแรงดึงท่ีจุดคราก (fy) ของเหลก็ไม่นอ้ยกวา่  6400 Kg/cm2

ช้ันคุณภาพของแท่งเกลยีว

Steel grade of reinforcing bar and threaded rod
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ANCHOR PRODUCTS
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Adhesive Anchors
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ANCHOR PRODUCTS

86Anchoring System Seminar | April 03, 2017

Installation

อุปกรณ์การตดิตั้ง Normal

ความลกึรูเจาะ < 250 mm.

Adhesive Anchors

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHOR PRODUCTS
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Installation

วธีิการติดตั้ง Normal

ความลกึรูเจาะ < 250 mm.

Injection Type

Adhesive Anchors
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ANCHOR PRODUCTS
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Adhesive Anchors
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ANCHOR 
MISUNDERSTANDING
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ANCHOR MISUNDERSTANDING
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Selection by Recommended load

Example : Tension load in connection is 100 kN
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ANCHOR MISUNDERSTANDING
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Selection by Recommended load

Example : Tension load in connection is 100 kN

4 DB20 with 170 mm depth is OK ?
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ANCHOR MISUNDERSTANDING
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Selection by Recommended load

Example : Tension load in connection is 100 kN
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ANCHOR MISUNDERSTANDING
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Selection by Recommended load

Example : Tension load in connection is 100 kN

Fexternal
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ANCHOR MISUNDERSTANDING
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Spacing 150mm Spacing 200mm

Example : Tension load in connection is 100 kN

Anchor spacing
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ANCHOR MISUNDERSTANDING
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Example : Tension load in connection is 100 kN

Anchor spacing

Spacing 150mm Spacing 200mm
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ANCHOR MISUNDERSTANDING
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Edge distance

Example : Tension load in connection is 100 kN

Edge distance 150mm Edge distance 300mm
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ANCHOR MISUNDERSTANDING
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Edge distance 150mm Edge distance 300mm

Edge distance

Example : Tension load in connection is 100 kN

POST-INSTALLED ANCHOR DIP 2020 l UBU



ANCHOR MISUNDERSTANDING
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10d embedment depth

Example 1 : Tension load in connection is 100 kN

200mm Embedment depth 300mm Embedment depth
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ANCHOR MISUNDERSTANDING
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Example 1 : Tension load in connection is 100 kN

10d embedment depth
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ANCHOR MISUNDERSTANDING
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10d embedment depth

Example 2 : Tension load in connection is 50 kN

200mm Embedment depth 100mm Embedment depth
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ANCHOR MISUNDERSTANDING
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10d embedment depth

Example 2 : Tension load in connection is 50 kN

100mm Embedment depth200mm Embedment depth
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ANCHOR MISUNDERSTANDING

104

HILTI Recommended PROFIS ANCHOR program



105

INCORRECTLY 
INSTALLATION



Incorrectly Installation

- Not to clean drill hole (Chemical Anchor)

- Not to discharge mortar before inject to hole (Chemical 

Anchor)

- Apply load before complete curing (Chemical Anchor)

106

Video/MRT_Use/Building.avi


Incorrectly Installation

- Install on unsuitable location such as edge less, non-

structure concrete ext.
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Incorrectly Installation

- Install on unsuitable or unapproved base material such as 

hollow core thin thickness, aerated concrete ext.
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HVU over size drill hole

ตวัอยา่งการติดตั้งพกุ โดยผดิวิีีIncorrectly Installation

- Mistake installation condition such as over size drill bit 

(Chemical anchor)



HVU over size drill hole

ตวัอยา่งการติดตั้งพกุ โดยผดิวิีีIncorrectly Installation

- Mistake installation condition such as over size drill bit 

(Chemical anchor)



Incorrectly Installation

- Mistake installation condition such as over size drill bit 

(Mechanical anchor)
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Incorrectly Installation

- Unsuitable tighten torque , over torque max, under torque 

recommend 
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CorrosionIncorrectly Installation

- Unsuitable anchor type & corrosion resistant  
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รูปท่ี 2 ตะปูเกลียวท่ีใชย้ดึแผน่วสัดุ

CorrosionIncorrectly Installation

- Unsuitable anchor type & corrosion resistant  

117



HVU over size drill hole

DB16 Depth 125 mm

ตวัอยา่งการติดตั้งพกุ โดยไม่มี
การค านวณอยา่งถูกตอ้ง

Incorrectly Installation

- Misunderstanding for design



แรงดงึหรอืแรงเฉือน ทีใ่สไ่ว ้ไม่ไดเ้อาระยะขอบ

และระยะหา่งระหวา่งพุก น ามาใชใ้นการค านวณ
Incorrectly Installation

- Misunderstanding for design



HVU over size drill hole

• Cantilever beam failure

ตวัอยา่งการติดตั้งพกุ โดยไม่มี
การค านวณอยา่งถูกตอ้ง

Incorrectly Installation

- Misunderstanding for design



HVU over size drill hole

ตวัอยา่งการติดตั้งพกุ โดยไม่มี
การค านวณอยา่งถูกตอ้ง

Incorrectly Installation

- Misunderstanding for design
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MISTAKE FROM DESIGN AND INSTALLATION

RC CANTIVIVER BEAM
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RC BEAM

MISTAKE FROM DESIGN AND INSTALLATION
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ON SITE 
TESTING



“จะมัน่ใจได้อย่างไรว่าพกุ
ท่ีติดตัง้ไปแล้วสมบรู  ์
สามารถรับแรงดงึได้
ตามท่ีออกแบบไว้”
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“เป็นการทดสอบคุ์ ภาพ
การติดตัง้ของผู้ติดตัง้ 
โดยน าแรงต้านทานท่ีน้อย
ท่ีสดุมาใช้ในการทดสอบ”
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Pull out Test

ON SITE TESTING
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ตอ้งทราบอะไรบา้งก่อนการทดสอบแรงดึงหนา้งาน

ค ำนวณหำก ำลังต้ำนแรงดงึที่น้อยที่สุดจำกทุกรูปแบบควำมเสียหำย

Steel failure

Concrete breakout

Concrete pullout (Mechanical Anchor only)

Bond strength of adhesive anchor (Adhesive Anchor only)
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Pull out Test

ON SITE TESTING

“ดงันัน้ CONFINED TEST

เหมาะสมกบัการใช้ในการ
ตรวจสอบคุ์ ภาพการติดตัง้ 
โดยไม่รวมผลจากคอนกรีต
บริเว์ท่ีทดสอบ”

F

1.5 hef 1.5 hef

hef
 35
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“ไม่สามารถใช้เพ่ือทดสอบ..................”

“การรับก าลงัของกลุม่พกุหรือเหล็กเส้นท่ีมี
ผลกระทบจากระยะห่างและระยะขอบ”
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“ไม่สามารถใช้เพ่ือทดสอบ..................”
การทดสอบที่เก่ียวข้องกบัตวัแปรท่ีสง่ผลตอ่
การรับก าลงัในระยะยาว เช่น
• อุ์ หภมูิระยะยาว
• น า้หนกัคงค้าง(SUSTAINED LOAD)

• การติดตัง้กบัรูเจาะชืน้ หรือมีน า้ขงั
• การล้าของน า้ยาเคมี(CREEP)

• พฤติกรรมของโครงสร้างจริงตอนรับก าลงั
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“ดงันัน้ PULLOUT TEST ไม่ได้เป็นวิธีการ
ทดสอบเพื่อใช้ในการเปรียบเทียบผลิตภั์ ฑ 
ตา่งๆท่ีมีคุ์ สมบตัิและศกัยภาพท่ีแตกตา่งกนั”
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Question 
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THANK YOU

Contact

Engineering Team

Hilti (Thailand) Ltd. Head Office 1858/107-108 24th Fl., 

Interlink Tower, 

Debaratna Road, Bangma Tai, Bangna, Bangkok 10260 

02-099-5300

www.hilti.co.th
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