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AGENDAS

13.00 - 13.10

13.10 - 15.40

15.40 — 16.00

10 mins

150 mins

20 mins

Introduction

HILTI Company Introduction
Basic of Anchor and Applications
Basic Anchor Theory

Failure Modes

Anchor Selection Criteria
Anchor Misunderstanding

HILTI Products

Pullout Test

Q&A, Wrap-up and Hilti Gift
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THIS IS HILTI
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HILTI (THAILAND)

- Hilti (Thailand) head office,
located on 24" Floor at Interlink
Tower, Bangna-Trad Road

i
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i
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- Established since November 1999
+ 160 employees

- Hilti repair center, located on

Kingkaew Road

- Hilti store, located in Rayong
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RESEARCH & DEVELOPMENT AS AKEY PRIORITY

280 million Swiss francs were invested in R&D in 2016.

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
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A HIGH-PERFORMING ¢
GLOBAL TEAM

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
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OUR HILTI PRODUCT

HIltL. Outporform. Outiast.

,‘-

'Anchor fastening >
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Laser Measurlng >‘Dr|lllng & Demolltlor> Dlamond corlng > Direct fastenlng >

..........

Diamond cc

and sawing =~ |

‘ Flrestop system >




OUR HILTI PRODUCT

T U

British Standard| /11 X
BS 476-20 C us
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Firestop Systems

Hiftl. Outperform. Outlast.

Firestop system




OUR HILTI PRODUCT

Construction Joints

THROUGH-
PENETRAT IONS

Mechanical Penetrations

Electrical Penetrations

MECH AN ICAL
TRACK SYSTEM

Sanitary/FP Penetrations

ALTERNATE ENCLOSURES
{Duct Wrap)
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OUR HILTI PRODUCT

Anchor fastening >

=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU




OUR HILTI SERVICE & SUPPORT

Www hiittoo.th Profis Anchor 2.6.2
Company: Suranazatnan Poge: T

Specifer: Chidchanck Pleezuds Project Renovate Town House
Address: 2ue-Project | Poz No.: Seam E1

rcee | Fax £a3-0017474 | Oate: 1252016

B chidchanok pBive.co.uk

Specifier's comments: K-238x201x3x 14

1 Input data

/Anohor type and diameter: HIT-HY 200-R + HIT-V (6.8) M20 E — »
2elcmio/Fising cet or any cuitable annuiar gap fliling colution

Effecte embecment cepth st = 120 MM (P = - M2}

Maters s

Evakaton Zenvice Report: it Technical Data

I2zund | Vi -1

Proce: Design method SOFA design method + b (07/2011) - after ETAG BOND testing

Stana-off rstaistien £, = 0 mm (nC 2tang-off te 15

Anchor piate: 4, x|, Xt= 300 m x 201 mm (Recommended piate thickness: not cakuiated

Protie: HO; (L X Wx Tx FT)= 238 mm x 201 mm x 3 mm x 34 mm

Base matenal uncracked concrete, C12/15, %, = 1200 Nimm?, h = 350 mm, Temp. shortiong: 35/35 °C
Inztataton: hammer arilied hole, inzziaton condition: Dry

Reinforcement: no rexforcement or reinforcement 3pacing >= 150 mm (any @) or >= 100 mm (@ <= 10 mm)

NG longitudinal ecge reinforcement

Geometry imm] & Loading kN, kNe]

*Design support >

*Engineering support>

l *Seminar & Training>
=% w1 POST-INSTALLED ANCHOR DIP 2020 | UBU )
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OUR HILTI SERVICE & SUPPORT

 Training on-site >

Construction >

*Finding solutions / Site suppor>
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OUR HILTI SERVICE & SUPPORT

‘ * On-site testing for Quality and Safetb

* Lasting solutions
* Develop future solutions

Utilization & Maintenance>
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POST-INSTALLED
ANCHOR APPLICATION

PR B
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POST-INSTALLED ANCHOR APPLICATION

‘ Steel column to concrete / Pl Anchor for column support

Concrete reS|stance Anchor theory by ACI 318 Appendix D
=5 ]  POST-INSTALLED ANCHOR DIP 2020 | UBU

/21



POST-INSTALLED ANCHOR APPLICATION

‘Steel corbel to concrete / Pl Anchor for connection joint

Concrete resistance - Anchor theory by ACI 318 Appendix D
| =T | POST-INSTALLED ANCHOR DIP 2020 | UBU
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POST-INSTALLED ANCHOR APPLICATION

EQUIPMENT SUPPORT MOUNTING>
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POST-INSTALLED ANCHOR APPLICATION

‘ Underground — Temporary Wob
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POST-INSTALLED ANCHOR APPLICATION

Underground — Re bar slab connect to D-Wall

2-925 CONTINUOUS BARS AT ALL SLAB EOGES
ADJACENT TO DIAPHRAGM WALLS.
200 200 UNLESS NOTED OTHERWSE ON PLANS.
I | ‘LT/SLAB LEVEL B1, B2
2 2 ]
il |
e, |
(o] 1
1
‘—SLAB PER PLANS

{CHEMICAL ADHESIVE.
|HILTI—RE 500 SO OR EQUIVALENT

DIAPHE WAL

DRILL=IN WITH HILTI RE-500-SD
REFER HILTI FOR REQUIRED DEPTH
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POST-INSTALLED ANCHOR APPLICATION

‘ Underground — Re bar slab connect to D-Wal>

Standard DWG : Coupler

A l

FINISHING WALL
DIAPHRAGM vuu.L———ﬂ

'ﬁ ; Mmﬂuhmnu—\

i@ fumsnen »
i /‘—mcuon REBAR /j\
A ' ';:_J-.:lr.c-'.;l.--éx:»- 3

e 3 1

..—:'.-z-.L.:.m ,-;.- T _\.‘T}vv'—‘ >
g" FULL STRENGTH SCREWED COUPLER SMINeEwy

<«
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WATER,(STOP TYPE 1
-
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New solution : Adhesive Anchor

WATER STOP

ol =
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TYPE 1
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POST-INSTALLED ANCHOR APPLICATION

Underground — Re bar slab connect to D-Wall

i ) i T T

_« | - 35 VAINS ‘

oo waL— . [ —orcwaL |

D-WALL—| | |

| |

k] H H

)l | |

TR S0 T 1 —1 WATER STOP TYPE 1 i i

2 o ~ o

A dg T R

o = : 0P
sd | /[F et g3 J
AR s1oe TvPE 4—] T—ruu. smovm scatwen counen sy g e !:‘JD Usm n-n
| = ?"'rnmhu 1:25

n51a3arn Coupler nslafisianz&auninena HIT-RE 500V3
' o A A & 9 Coupler RE500V3 iiszazile 210 mm 1a1z52u1a 32 mm
UliJi’JiJﬂTVHLﬂﬁEJ’J‘VImﬁﬂLﬁu . . . y
417U Panel vionua 188 panel A1Uu Panel ioviua 188 panel
{1uu Coupler sia 1 Panel 48 fu UL 6ia 1 Panel 48 fu
Fuu Coupler Wovua 9,024  fu Fnusasfonua 9,024 5
\ Wnauhensiasiang (Wia lost 10% uad) 120 cc
Tusayamnamnsosvau 1dn wsanauhenfoue 1,082,880  cc
571 Coupler 80 1N 51A1 RE500V3 An cc ag 0.95 UMN
721,920 N 1,028,736 1N
DB25 dngu6d L el 1.5 m Astavdade
4uu DB25 guén L 9,024 fu :hmujtmzﬁvauum 9,024 3
51A1 (1.5 m x 3.853 kg/m x 22 u1n) 127 N Auselunsiang 1 g 68 1N
1,147,393 N 613,632 U
Rework iszanat 10% viuviouue (ualaidasaindiuvdedawain) No Rework
10% wasdruru Coupler Weniua 902 i *gavinaalvifandnlaseanadamsiuiolumsianzideu
wAludrensast&ay  AwsILANe 68 N
AN 0.951 M x120 cc 114 1

164,164 1
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POST-INSTALLED ANCHOR APPLICATION
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POST-INSTALLED ANCHOR APPLICATION

Pile Missing Dowel >

Missing dowel bar
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POST-INSTALLED ANCHOR APPLICATION

Core Wall >

2-925 CONT
ADJACENT T

—

200 " 200, UNLESS NOT

—_—

B —

T N g g [
——————— . . . %
i ——————_—._—_] '

— SLAB
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POST-INSTALLED ANCHOR APPLICATION

‘ Strengthening - Concrete Jacketinb
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POST-INSTALLED ANCHOR APPLICATION

‘Structure strengthening / Pl rebar for tension and shear key

Beam strengthening Beam strengthening

Shear connection - Rebar theory by ACI 318 Chapter 12

=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU
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POST-INSTALLED ANCHOR APPLICATION

‘ Strengthening >

|
g I
|
a £ 4
ez
|
4
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EXISTING COLUMN

p-16t

SHERR: 1.6 £/

‘ Slab Strengthening>

7 N e s e
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POST-INSTALLED ANCHOR APPLICATION
Slab extension / Pl rebar for shear key >

Shear connection - Rebar theory by ACI 318 Chapter 12
=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU
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POST-INSTALLED ANCHOR APPLICATION

‘ Structure strengthening / Pl rebar for shear key>

A
) 4 "4
y S /
v /‘,/’
) /& —F
%
: S
' A
vV A
/s A
L
:_/’}F/,«‘
1080200¢ /0 (TAB) 1290300e/¢ Yo/ 1090200 /¢ {TAR)
BOTHWATS \ )/ X / BOTHWAYS
5 Lt T — Wi/ 4
5 P =" T
v L0 [ e e e et ‘*46%/’& XSy v —r——y—— r—tr—————
ol e n oot Y AT " B T (R ] e < =T
e AR - 3 . ,' sl l/ P, "} '3\.\_ o . (O sad a3 R
o / A S A Tk | e 13%04%0c/c (BOTH WATS)
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PO e | s / s > / e ¢ —
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‘ o b AR N A »
A L0 i‘ﬁ‘-#‘ o R AR LT S A5 P AL, -554) :
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1 aten2
Lx8B - l

TYPICAL STRENGTHENING DETAIL FOR ISOLATED FOOTING IN AREA WHERE FOUNDATION IS CASTED

|solated footing strengthening

Slab strengthening

Shear connection - Rebar theory by ACI 318 Chapter 12
/ 35
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POST-INSTALLED ANCHOR APPLICATION

‘ Miscellaneous Work >

| Handrail > Balustrade >
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POST-INSTALLED ANCHOR APPLICATION

l MEP System>
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ANCHORING SYSTEM
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ANCHORING SYSTEM

What is Anchor !
Anchor Aa wn

WA Ao aunsalii [ lunstadunusinegdnduiangiu

doisunii lsDutiony leuA wAlLs expansion bolt wamzA? Uanilemraunis
WAL WALAH N8 RNz@UUman AN
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- Basic Anchor Thefory
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CODE FOR ANCHORING IN CONCRETE

The Concrete Capacity Design Method (CCD) was incorporated.

Concrete

K, kappa

Capacity
Design Method

(CCD Method)

method

A~
N
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international
(ACI 318-14 Chapter 17)
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* W

European Organisation
for Technical Assessment
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CODE FOR ANCHORING IN CONCRETE

The Concrete Capacity Design Method (CCD) was incorporated.

=

American codes ‘!

Japanese
Standards

uro codes

An ACI Standard and Report

Building Code Requirements
for Structural Concrete
(ACI 318-14)

Commentary on

Building Code Requirements
for Structural Concrete

(ACI 318R-14)

Reported by ACI Committee 318

ArENSsUMs3simsanndAonssules)

asgiuansu B A T m":‘
o1msnoUNSAIASUIRaN S
lagd8mav

( i ™ American Concrete Institute wuwnson ©
OCl r Always advancing
= nUMUS 2558 4

ACI| 318-14
= %.1

EIT. Standard 1008-38
A

Sronssuamunrous:inalng Tuws:ususigunun
The Engineering Institute of Thailand under H.M. The King's Patronage
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ANCHORING SYSTEM

FUAVDINN
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ANCHORING SYSTEM |Types of Anchor >

Cast - in place

Anchoring systems

e ———————————————— .

Post - install
Anchoring systems
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ANCHORING SYSTEM | 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.
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ANCHORING SYSTEM |Types of Anchor > |Post-installed >

Type & Fixing Mechanism
of
Post-installed Anchoring System
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ANCHORING SYSTEM |Types of Anchor > |Post-installed >
| Adhesive Anchor >

ThreadedRod = | Rebar

IT-HY 200-R Hilti HIT-HY 200-RA Hilth HIT-MY 2008

B VS

'_ b h
Coaew “ I |
- JICIEL II 1 ’
Co o “ . °\ Tension
[ 1
} ﬁ load, N
[ K ! (1 (1
Ly
W o
V
N7 -
\ ‘[ \ N Hilti HIT-RE S500-SD Hilti HIT-RE S00-SD
:\ ) \ o \\\
OO\ N \ AN
O\ \ OO\
AN i SO\
PN\ I N
~ ‘ N N
NN NN
SN\ I‘ (N AR
. 1S \\\\\\ 21 A \\\f
«—» Cohesive forces NN NN
. £y \
. AN | IR
<—> Adhesive forces NN TN
! ‘\\ Y I‘ RN R N
H % 3 N .
N 1 \ N
A NN
A \\ 1 \ \\ \\
i A ! (N> \\‘
NN AN
IR { \ o \\\:
Concrete N B AN
SN N\ SN
O O N
N \\\i\ S $
AN
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ANCHORING SYSTEM |Types of Anchor > |Post-installed >
Mechanical Anchor >
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ANCHORING SYSTEM | Anchor to concrete family >

( Anchor

to concrete k
I )

( Cast-in-place anchor\

(Post—installed anchor (

( Mechanical Anchor (

F"°“°l“¢ * Expansion Anchor

== s

— — —

QES QRS i Z=Z=ZA o —— g

P o o ) o o ? Cg
1 - Mechanical Undercut Anchor
eaded Bol L-Bolt J-Bolt Stud-welded Plate |nter|‘§}0k
— v s ]
)

S =
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https://www.hilti.co.uk/anchor-systems/screw-anchors/r2523586

ANCHORING SYSTEM
Finite Element Analysis>

Adhesive Anchors
under external tensile load

=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU

Mechanical Anchors
under external tensile load
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ANCHORING SYSTEM |Behaviour in Concrete>

SPACING

Ideal Case Influence of Spacing
EDGE DISTANCE

Influence of Base

Influence of Edge Distance Embedment Depth

=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU
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ANCHORING SYSTEM

Anchor Selection Criteria
annsiaenlFnn
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ANCHORING SYSTEM | Anchor Selection Criteria
‘ BaSG Mater|al> (Uszranwogiangin)

Hollow
brick

Timber

=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU

/ 54



ANCHORING SYSTEM | Anchor Selection Criteria >

‘ Concrete COmpreSS|Ve Stf@ﬂg'@ (P uLDLsNVDINDUNSR)

Compressive strength as %
of 25-day compressive strength

m4+ - - - — — — — — — — — — —

B0

60 -

40 4

20 -

0 28
Development of concrete

compressive strength

Class Cylinder / Cube strength
C20/25 = 200 ksc. Cylinder
= 250 ksc. Cube

POST-INSTALLED ANCHOR DIP 2020 | UBU
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Days

Concrete test samples

150 150

20 N/mm?2

300

150

150

f. = Cylinder compressive strength

f.c = Cube compressive strength
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ANCHORING SYSTEM | Anchor Selection Criteria >

Mechanism of concrete base material > waanssowmounso)

Jiigggdg iy

e

VAN

NS

AN
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Zone of concrete compression

Non-Cracked Concrete
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Zone of concrete tension

Cracked Concrete




ANCHORING SYSTEM | Anchor Selection Criteria >

| Types of Loading >

Load

Static Load @

Load

Time

Alternating Load

ANAWANAY

W

VAVAVAS
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ANCHORING SYSTEM | Anchor Selection Criteria >
| installation condition >

. Installed direction * Hole surface condition

Vertical Horizontal ~ Overhead AN
Hammer drill hole Diamond core
« Temperature of base material « Moister condition
* Dry
i « Water - Saturated

@
2

RN

100

Water - filled hole
Underwater application

% Safe Working Load &

g 8 §
[ ]

Temperature, C
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ANCHORING SYSTEM | Anchor Selection Criteria >
| Corrosive Resistance >

wn

c

@

=

©

g _ e Hot dipped

&) Gasl\;gr:::‘ed Galvanised A4 steel

fE e Sherardised BS, UNS, JIS 316

c

)

g * Inside rooms « Damp inside rooms * Inside rooms * Highly corrosive
without humidity . : with heavy surroundings like

o . Outside only f * Slltghély c;)rrosn;]e condensation road tunnels,

> te%f)log?yn T OUBITE STMmSPRE® * Qutside with indoor swimming

c applications . Occgsmn?_l exposure to moderate pools

LlJ condensation chlorides
Low Corrosive Resistance High
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ANCHORING SYSTEM

Fallure Mode -

ANSIURYDINN
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ANCHORING SYSTEM | Failure Mode >

-— 4 - - -

Bond

-— .- - - -
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ANCHORING SYSTEM
| Conceptual of Action load >

72,

Horizontal| Vertical |Horizontal Moment
Hode LiC FX FY FZ M MY MZ

(hton) (hitor) (hiton) | (WTonm) | (MTontn] | (MTonim)
Mz Fx 44 Sd4:1 20L+1 2 26 48.827 1470 1.845 0.554 0.000
Min Fx 44 S60:1 2DL+1 .21 -1.5T1 27AT3 1.207 1.871 0.2 0.000
Max FY 44 S05:1.20L+1.2 1163 48.875 15148 2002 01422 0000
Mlin F 1617 | 253:090L+0 -0.0m 20T 0633 0473 0.00a 0000
Max FZ 44 E11:1.20L+1 .2 0413 aT133 5.358 17085 0.037 0.000
MinFZ 44 S52090L+0 0.035 11.0949 -3.559 13012 0124 0.000
M M 44 B11:1.20L+1.2 -0413 3133 0.358 1T.085 0.037 0000
hlir Pl 44 5721 200+ 2 nyz2q 34.504 -2.991 -13.268 -0.102 0000
Mz b 44 5761200+ 1.2 1.027 41.380 1.595 3407 0.598 0.000
i b 44 SET1 2DL+1 .2 -0.754 32561 0.414 -1.158 -0.651 0.000
Max MZ 44 20114 DL +1 -0.s09 23549 1.027 3401 0.204 0.000
hdir b2 44 S01:1 4 0L +1 -0.509 23549 1.027 3.401 0.204 0.000
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ANCHORING SYSTEM
| Conceptual of Action load >

AN

/s
%
2/
N\,
”
/s
’
/7

S /)7 /7/7/7/7
72/72/7/7/ 7/ 7
72/ /7)) 7
LI IL IR YL I
2SS/ 7)) 7
Wl lle L 22022
=-_-
7/ 7
S/
2/J7/7/7
72/7/7
72/7/7/7
7/7/7 /77
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ANCHORING SYSTEM | Failure Mode >

‘ Failure Modes in Tension >‘ Failure Modes in Shear

(i) Steel failure
N N (i) Steel failure preceeded (ii) Concrete pryout
by concrete spall for anchors far
t N 1 from a free edge
ﬁ' ’ ﬁ
f]
| | / (iii) Concrete breakout

(b) shear loading
(iv) Concrete spiitting (v) Side-face blowout

(a) tensile loading
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures

Anchor Material Failure
In Tension

I |:external
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures

Anchor Pullout Failure
In Tension

- y e
. N
,.’}"?  E N
) .

N L S
Jf*g}?-" P A% '{:“‘;'L.f. Wl 22
o RN S ’

I:external
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures

Anchor Bond Failure in
Tension

external
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures I Nn
Concrete side-face
blowout
) o -::;I
=< | %
]
) 2
{?Qu
o
°0
l::l o
What is Side-face Blow Out Strength? hv

In simple term, it is the failure of the concrete due to the closeness of an anchor bolt with the side surface of
the concrete foundation. When the anchor bolt is too close to the side then the possibilities are there that
before breaking out the top concrete surface, the side surface get broken. While calculating side-face blowout
the depth of the anchor bolt and the distance of the anchor from the closest edge are considered.
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ANCHORING SYSTEM

Anchor Failures

Anchor Material Failure
In Shear

F

external

$XG h & ST T
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W e 7 2 2
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Failure Mode>
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures

Anchor Material Failure
In Shear: Bending

F

external
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures

Base Material Failure in Shear : Concrete Edge Failure

external
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ANCHORING SYSTEM | Failure Mode >

Anchor Failures

Base Material Failure in Shear : Concrete Pry-Out

external
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ANCHORING SYSTEM | Failure Mode >

‘ Failure Modes in Tension >‘ Failure Modes in Shear

>

‘ Tensile Strength ( ‘ Shear Strength ‘
\\ ‘// Al
N Concrete Steel Concrete
= Failure ~—T Failure Failure
/ ) \ t N Side-face ) / \
(. S ( fi Ez;t?;::irz::lzz:“( | o o | = e i |
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ANCHORING SYSTEM

S

‘ Tension Resistance

5 Major formulas

1. Steel failure

Nga= nAge nfuta

2. Concrete breakout

N ANC

cb = ANcoWec. WY ed, N¥c, N¥cp, NNb

3. Concrete pullout

an = V’c.PNp

4. Concrete side-face blowout

Nsp = (160C4 [Ap, )k [T

5. Bond strength of adhesive anchor

AN‘a

Nag = 'ﬁ_—‘i’ec. Na¥ed nNaYep, NalVNpa

Nao
POST-INSTALLED ANCHOR DIP 2020 | UBU

IS

Failure Mode >

‘ Shear Resistance >

3 Major formulas

1. Steel failure

Vea = 0.6A 0,y

2. Concrete breakout

Ay
Vcbg e

Vec, Wed, We, v¥n vVb
co

|'<

3. Concrete pry-out

chg = kcchbg



HILTI POST-INSTALLED
ANCHOR PRODUCTS

9
NanA MUz FeURaa neriasves HILTI
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ANCHOR PRODUCTS

Mechanical Anchor Adhesive Anchor

HDA-T/-P HKD/-SR ————— 3 ey, » HIT-C
undercut anchor m drop-in anchor E HIT-RE 500 V3 (X=X E s HAS-E

with anchor rod / rebar

GEIIDImmmE  Rebar
HSL-3 HKV E—
e iy anchor il dopnacher

HLC e, » HIT-C

— \ B crer | ) HITRE 100 (o) " i 1
m with anchor rod / rebar FASE

safety anchor

GEINIE  Rebar

sl (==
Shagus sctir s HIT-Z

HIT-HY 200-R :
: —  HIT-C
ks 53 @ with anchor rod / rebar . s
cavity anchor . Ry NN Rebar
HPS-1 _
impact anchor % e——rre——, § HIT-C
HIT-HY 170 SE g HAS-E
HUD-1/ HUD-L with anchor rod / rebar
el s . / SIEEER  Rebar
[ HVU adhesive capsule e coaffu HAS-E
HLD i HIS-N
S iy i SR with anchor rod T
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ANCHOR PRODUCTS ‘MeChanical Anchor >

HDA-T/-P HST/-R
3: undercut anchor H stud anchor
g HSA/-F/-R
HSL-3 heavy duty —) stud anchor
;‘ anchor w
g HSV stud
= anchor

HSC-A/-| W_i = m
safety anchor

HHD-S cavity anchor @

HPS-1 impact anchor

HKD drop-in anchor —— _ ﬂ
HKV drop-in anchor E

HLC sleeve anchor -

£
=
Q
£
B
S
(]
=

HUD-1 universal * « HLV sleeve anchor e L
anchor ! %ﬁo P

HLD light duty anchor r‘ HUS3 Screw anchor
¥ Rttt
{ ni ‘é‘: “/ : ‘/ﬁ/,ﬁ/ﬁ/{—«wg
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https://www.hilti.co.uk/anchor-systems/screw-anchors/r2523586

ANCHOR PRODUCTS | Mechanical Anchor >
Stud Anchors: HST, HSA, HSV
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ANCHOR PRODUCTS Adhesive Anchors >

Spinning Type - szuuilu Injection Type - s:uuia

HVU2 adhesi T — ~
U2 adhesive HIT-RE 500 V3 (NEW)

capsule with anchor rod " with anchor rod / rebar

HIT-HY 200-R : ﬁ

with anchor rod / rebar
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ANCHOR PRODUCTS Adhesive Anchors >
HILTI Adhesive Anchor : Anchor rods

HIT-C
External threaded rod

HAS-U
External threaded rod

RO AAAAARARAAARMAAAAR AR e

WM

AR RN L UL UL

HIS-N
Internal threaded rod
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ANCHOR PRODUCTS Adhesive Anchors >

Steel grade of reinforcing bar and threaded rod

v
U/

< Yy v Y
THAMUMNVNLHIaniaH VYoo

o w H < 1 1
SD30 Hu1eDe MaImunIuLsIasnansIn (fy) vearan liesni1 3000 Kg/icm?

o o 9 <3 1 9 1
SD40 111804 MAIRIUMULTIAINANTIN (fy) veunan hitlesnd1 4000 Kg/cm?

q

D
D

o w ~ <3 1 1
SD50 #1180 MAIAIUNIUITIAINIAAIN (fy) vouran litiosnd1 5000 Kg/icm?

v
U/

FUAMNNUDILNAUNAY?

o w A 3 1 1

Steel Grade 5.8 #1894 mmﬁmmumﬁm@ﬂmm (fy) voauman ltfesnin 4000 Kglcm?
= o o 9 =2 A 3 1 9 1

Steel Grade 8.8 ®u1803 MAINIUMULITIAINANITIN (fy) vyouran liueend 6400 Kg/cm?
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ANCHOR PRODUCTS | Adhesive Anchors >

HIT-HY 200-R

Uheninds:uudagasikoisd

L

(VMY QOO 10 IT HY 20O0-TE 1 T Y DO

B TIL IRV VDUV IS» S 99994

HIT-Z

HIT-C Rebar

T uLvian@a9fu HIT-Z (M8-M20) uaz HIT-C
7ouDLUANLAT T an A (DB10—DBB2)
TTUZINAWNIU 6 WIT Ngauugil 31-40 °C
asaurnae BT Rng 1 i

b_

NHauUNd 31-40 °C
NNANNTFUTANNTT NIz e N U

Qﬁﬂﬁﬁuﬁ\‘]ﬂﬂ 72 °C

r
l
l
l
i<
l
E
I-
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
L

ICC Tensle  Seismic ETA Concrete ~ Small edge ~ Variable Fire
distance and embedment  resistance
spacing depth (RE 500)
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HIT-RE 500 V3

theniads-uudagasiRodn

=z
m
@

R

——— O AT

v B

o

HCR
highMo

Co_rrosian
resistance

High
corrosion
resistance

T uLviinasgu HIT-C muiamaniaiudadas
(DB10-DB40)
TZRZIRN NI 10 U 119
ananInfuindalafinnuasiinga 5 $alud
fanuunil 30-40 °C |
ANAN17FUINT IHUIT e NN DE
180T UGIGA 43 °C

HIT-C Rebar

=1

Aaniuni 30-40 °C

g U 1
o

¢« T 6 O

PROFIS Working life NSF
Anchor

design
software

conformrty



ANCHOR PRODUCTS | Adhesive Anchors > Installation >
ginsaimsfian Normal S

anuangoz < 250 mm.

=

CB cartridge holder CR cartridge holder
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ANCHOR PRODUCTS
AEMSAANT
£ hmm

— : E

d’ruanu*usuu:ﬁm' wzgineldadussuy
AAUVUNRL IRITNITUNN

Adhesive Anchors > Installation >

Injection Type > Normal >

anuangoz < 250 mm.

LA

M ]

- Y

8 | oz
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r[= | e

wlgu 4 A Weiana  dagisnsdasuinses, iwhgudin 4 AT e E?ﬂﬁ*ﬂﬁfﬂvjﬂ wIn Wﬁm“”’ﬂﬁﬂ‘-ﬁh”“m
R8NP0 R PR YA Az IRgIANE il Wiind iy wazussgthendnll
peni 2 Fnafy nizUen@ni (HIT-CB)
= 0 o i, o

i =' - e - - ¥ - v - ¥ R -~ ' A
amdnzRe 3 Afun aouenlasiEuaniug  Bauien s szl gy usznanzzdies msdhnofm mely o () Geufenud

S|estom: X
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I e o
=T
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e Y - ..: An. -~ ':I y - o
foungmnleznnni2 3 Asswuvianamalaemgy RRmTuuvasInie
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ANCHOR PRODUCTS Adhesive Anchors
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ANCHOR
MISUNDERSTANDING
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ANCHOR MISUNDERSTANDING

‘Selection by Recommended Ioad>

Example : Tension load in connection is 100 kN

HIT-RE 500 with rebar (Anchor Theory)*

mmssuthrUNIu:LY (nsrifnmvirdnidulAgslnglulioisnuwans:NUOINS:4:UoU)
Basic loading data (for a single rebar without edge distance effect)

Recommended loads : non-cracked concrete C 20/25 - fcmu

b

. = 26 N/mm?, Rebar grade SD40

Rebar size (\#andaaas) 010 012 o 16 (o 20) 0 25 o 28 032
Drill bit diameter, do (mmj 14 16 20 | o5 | a2 35 40
Typical depth [mm] 90 110 125 | 17Q | 210 270 300
Tensile, N __ (k] 14.4 19.8 24.0 ( 38.1 ) 52.3 76.2 89.3
Shear, V [kN] 10.5 14.8 26.2 41.0 64.3 80.5 105.2
Min. base mat. thk., h_. [mm] 120 145 165 220 275 340 380
Mortar volume per hole [ml.] 8.6 12.3 18.0 38.3 83.8 119.1 172.8

B m pnsanisiuindefiuass reBannnsguginl (ETA-04/0027 Gsanunsaldfuwmdndudedassuie DB10 - DB32) Tatld Anchor

Theory lumaduans Tagansandnteiininnindgeainy failure mode

FROFIS m Anchor Theory Aanseanuuuindssinumiuseamaniduiinnaiaiiniu design code EOTA TR029 TeeliAnilatianansznuann
design namuiumaniasunglulanaiaiu lunsdimdniisiasinisavenadeuilungy (uanndt 1 @) aunsneanuuuliiadnléidag
Tlsunsuaanuuy HILTI PROFIS Anchor

Note: (*) As0REIEA failure mode 1AM 121

IS
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ANCHOR MISUNDERSTANDING

‘Selection by Recommended Ioad>
Example : Tension load in connection is 100 kN

HIT-RE 500 with rebar

5
\
.

.
« X
\
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ANCHOR MISUNDERSTANDING

‘Selection by Recommended Ioab
Example : Tension load in connection is 100 kN

|Kesults

-

. Design method: ETAG Bond
Technical Data: ETA 04/0027

Boundary conditions

Anchor plate size: v
Anchor plate position:
Edge distance: v
Axial spacing: v
Base material thickness:
Utilization (%)
Tension: 113 %
Shear: 0 %

Tension/Shear combination: 0 %

_) Optimized embedment depth

® User selected embedment depth

Messages

\
« X
.
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ANCHOR MISUNDERSTANDING

‘Selection by Recommended Ioab

Example : Tension load in connection is 100 kN

Results

o

Utilization (5&)

Tension: 113 %

oot

v
got
Uit
odel )
U

i

Shear: 0 %

Steel: 21%

Concrete
breakout:

Combined pullout and

concrete breakout: 105 3%

Splitting:

| Tension/Shear combination: 0 %

IS

1139

m

I I:external

.

T I
» o |
e
DA e

5:'-

X

5,
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ANCHOR MISUNDERSTANDING
‘ Anchor spacing >

Example : Tension load in connection is 100 kN

z: Spacing 150mm

=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU

Z

Spacing 200mm
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ANCHOR MISUNDERSTANDING

‘ Anchor spacing >

Example : Tension load in connection is 100 kN

z,
8 Utilization (%)
. w0 S ,
: 0 7" Tension: 113 %

/i\;" \ _{%_-0'0/'
¥R faack) :
Steel: 21 %
@T Concrete .
g i?‘ breakout: 1127

Combined pullout and

“ concrete breakout: 105 %

-' Splitting:

Shear: 0 %

Spacing 150mm
=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU

Utilization (%%)

Tension: 97 %
oot

Steel:

Concrete

oot
i?‘ breakout:

07 %

Coembined pullout and

“ concrete breakout: 90 %

-
-' Splitting:

Shear: 0 %

Spacing 200mm




ANCHOR MISUNDERSTANDING
' Edge distance >

Example : Tension load in connection is 100 kN

Edge distance 150mm Edge distance 300mm
| =T | POST-INSTALLED ANCHOR DIP 2020 | UBU
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ANCHOR MISUNDERSTANDING

‘ Edge distance >

Example : Tension load in connection is 100 kN

B R T T 4

Utilization (%)

Tension: 130 %

ant -
Steel: 21 %

Concrete

i?‘ breakout:
Combined pullout and
“ concrete breakout: 117 %
.. Splitting:

a0 %%

Shear: 0 %

Utilization (%)

Tension: 97 %

ant .
Steel: 213

Concrete

“?‘ breakout:

a7 %

Combined pullout and

“ concrete breakout: a0 %

L
-. Splitting:

Shear: 0 %

Edge distance 150mm
=5 ]  POST-INSTALLED ANCHOR DIP 2020 | UBU

Edge distance 300mm



ANCHOR MISUNDERSTANDING
‘ 10d embedment depth>

Example 1 : Tension load in connection is 100 kN

s s .
200mm Embedment depth 300mm Embedment depth
| =T | POST-INSTALLED ANCHOR DIP 2020 | UBU
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ANCHOR MISUNDERSTANDING
‘1 0d embedment depth>

Example 1 : Tension load in connection is 100 kN

z|

Utilization (%) Utilization (%)
Tension: 120 % Tension: 93 %
Jracly | = .
Steel: 21% Steel: 21 %
@.‘I‘ Concrete R @‘t Concrete .
S u‘j breakout: 120% u‘a breakout; 93 % X
%T Combined pullout and %T Combined pullout and
“ concrete breakout: 08 3% “ concrete breakout; /0 %
.' Splitting: -- Splitting:
57 % 77 %
Shear: 0 % Shear: 0 %
Tension/5hear combination: 0 % Tension/Shear combination: 0 %
) Optimized embedment depth ) Optimized embedment depth
® User selected embedment depth ®) User selected embedment depth
I Embedment depth: 1200 mm I Embedment depth: 300 mm
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ANCHOR MISUNDERSTANDING
‘10d embedment depth >

Example 2 : Tension load in conneciﬁ:'ion is 50 kN
2

k\\\x \\\\\x
200mm Embedment depth 100mm Embedment depth
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ANCHOR MISUNDERSTANDING

‘10d embedment depth

>

Ez(ample 2 : Tension load in connecfion is 50 kN

Utilization (%)

Tension: 60 %

oot .
Steel: 11%

‘g;‘ T Concrete .
X “?‘ breakout: 60 %

Combined pullout and

“ concrete breakout: 49 2

-. Splitting:

29 %
Shear: 0 %
Tension/Shear combination: 0 %

Cptimized embedment depth

#®) Llzer selected embedment depth

Embedment depth: 200 mm

200mm Embedment depth
=™ ml  POST-INSTALLED ANCHOR DIP 2020 | UBU

Utilization (%)

Tension: 75 %

juacy § i
Steel: 11 3%

Concrete

“?‘ breakout:

Coembined pullout and

“ concrete breakout: 55 %

75%

N
.'- Splitting:

Shear: 0 %
Tension/Shear combination: 0 %

Cptimized embedment depth

®) lzer selected embedment depth

Embedment depth: 100 mm

100mm Embedment depth
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ANCHOR MISUNDERSTANDING

HILTI Recommended PROFIS ANCHOR program

Hilti PROFIS
Anchor

Anchor design at a click.

Hilti. Outperform. Outlast.

i / 100



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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I NCO rreCtly I nStaI Iation éi”mfiwmiaﬂé’mﬂ TaokHaIs

- Mistake installation condition such as over size drill bit
(Chemical anchor)

] -




Incorrectly Installation diunsadon Tnvia

- Mistake installation condition such as over size drill bit
(Chemical anchor)




Incorrectly Installation

- Mistake installation condition such as over size drill bit
(Mechanical anchor)

Fextemal
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Incorrectly Installation

- Unsuitable tighten torque , over torque max, under torque
recommend
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Incorrectly Installation

Unsuitable anchor type & corrosion resistant

Corrosion
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Incorrectly Installation

Unsuitable anchor type & corrosion resistant

Corrosion

/117



I NCO rreCtly I nStaI Iation fegrmsaanann Taglys

o ' Y
NIIATHIUBYNYNADN

- Misunderstanding for design

DB16 Depth 125 mm




Incorrectly Installation ssiwsousadiou Mlaly luldonssuzwou
wazsrozrineszinann vnhan T Tuansaunn

- Misunderstanding for design

HIT-RE 500 V3 with rebar (Anchor Theory)*™ s revar theory gléfhuin 1s7) PROFIS Anchor B
I o s o o = o ) design {I ”
. ﬁ'wmié'umuuﬂuu:m ﬂﬁ‘m[ﬁlﬂ[ﬂ\imﬂl‘lLﬁul.ﬂf;l'ﬂﬂﬂiuﬂ@’]i‘m']Nﬂﬂi‘:ﬂufiﬂﬂﬁ':'ﬂ:’ﬂﬂu} soﬁwcﬁ’e =

© ATP1I9NTI2TLNN AITI LA e e Bt mﬁniﬂﬂa%ﬁﬂﬁaﬂNﬁqmmgmam?m
ACI 318 (ESR-3814) A8 UHANSNAGD UIDIUERZLARATET ICC-ES Teanunso lifuwédniduiadessuis DB10 - DB32)
Tatild Anchor Theory Tun1séunns Tnafiarsnna1nisiunipninargaannn failure mode (g failure mode i 157)

« Anchor Theory Aa nsaenuuuiIdadiumuaamdndusiiniteanaianiu design code ACI 318 Appendix D 1i3a EOTA TR029 Tag'hiAriladanansznuainnisniu
Auwmdnasunelulasabadn lunstimdnisieanisaziazideudungy winndt 1 @) aqunsoeanuuuiiadnflaelisunsuaanuuy HILTI PROFIS Anchor

Recommended loads: Uncracked & Cracked concrete C 20/25 - f, . e = 25 N/mm2, Rebar grade SD40

Uncracked concrete Cracked concrete

Rebar size
DB10 DB12 DB16 DB20 DB25 DB28 DB32 DB10 DB12 DB16 DB20 DB25 DB28 DB32
Drill bit diameter, d;[mm] 14 16 20 25 32 35 40 14 16 20 25 32 35 40
Minimum spacing, [mm] 50 60 80 100 125 140 160 50 60 80 100 125 140 160
Minimum edge distance, [mm] 50 60 80 100 125 140 160 50 60 80 100 125 140 160
Embedment depth, [mm] a0 110 170 210 270 300 90 110 125 170 210 270 300
Tensile, N [kN] 16.6  24.1 29.1 J46.2 63.5 925 108.4 12.5 170 20.6 327 450 655 76.8
Shear, V ,_ [kN] 1.1 161 285 441 694 87.0 113.8 1.1 161 285 441 694 870 113.8
Mortar volume per hole, [ml] 86 123 209 383 838 1191 1728 86 123 209 383 838 1191 1728

of nTOFRFEIAINTEAR WINFBINIMEMIAMLATNNATINEREN ESR-3814 Tagnunmniiumdnduiedenuna DB10 - DB32 wiesssmadindeivenwiiaaniis=yly |
+ e ————— e S S S Do P, - 1 |

a od o o 8 “ 8 o a X . . 2 a e N s = o o nod . g ar .
* BaRfuEn1edReuINNT1Ea Sofware aanuuy SeEIRNIANATIUBRENT (ACT) uazglnl (ETAG) sandinnzaiinemsldinu ICC uas ETA winallaluafesiedmnsdas Sdliflanidaneunnsdaeun



I NCO rreCtly I nStaI Iation fegrmsaanann Taglys

MIMUINBENYNADA

- Misunderstanding for design
« Cantilever beam failure




I NCO rreCtly I nStaI Iation @Taefmmiaﬂé?ﬁwﬂ Tae lud

MIMUINBENYNADA

- Misunderstanding for design

File Edit View Window Help

BeM|® @9 @@[w][- ] 5B|% @2 Comment

TOP BEAM
w AM.SFL+1650

800
TOP BEAM
| w 4SFL+1000

MAIN REBAR : TOP BEAM
| w 3W.SFL4+2200

DB16 @150mm:

SHEAR KEY
SHEAR KEY T D812 @100mm

DB12 @100rmm.

D816 &150mm:

USE COVERING = 40mm.

c1/C1B— STIRRUP C1,/C1B——
400%2800 MAIN REBAR 4ao(zsoo _

| \CORBEL DETAIL 1:25

800x800 mm.

200PM | |

EN 3 I I SRS A T T I B
m | * |' |=| "’- (_J - 12/2/2013 L




MISTAKE FROM DESIGN AND INSTALLATION

RC CANTIVIVER BEAM
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MISTAKE FROM DESIGN AND INSTALLATION

RC BEAM

_l!l]lm IIIIIIIIIlII?I'IHIII‘H]IIIIIIIH[H 1L} I|li|]l]\lll‘lll.Llll“
‘ ] 1 12
N ma:a'saaw t;w

il il Ll‘.llL,.L:-_
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ON SITE TESTING
IPuII out Test >
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ON SITE TESTING
Pull out Test >
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FIG. 3 Example of Confined Tenslon Test Setup — Adheslve Anchor Shown
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THANK YOU

Contact

Engineering Team

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

Debaratna Road, Bangma Tai, Bangna, Bangkok 10260

02-099-5300

www.hilti.co.th
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