


Pre-qualification

0 1 ° Products independently tested and assessed to be “fit for purpose”
Design

02 ° Rigorous assessment to design for critical mode of failure
Installation

03 . Informed and competent installer with appropriate supervision and
experience
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http://www.aefac.com/icp

SATS 101 - 2015

Design of post-installed and cast-in fastenings
for use in concrete

AS 5216 - 2018

Design of post-installed and cast-in fastenings
in concrete

AS 5216 - 2021

Design of post-installed and cast-in fastenings
in concrete

dos B TR

[ TS

Design of post-installed and cast-in

fastenings in concrete
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& Post-installed fasteners
& Cast-in fasteners

@ Design for seismic actions

& Anchor channel with 3-D loading

@ Post-installed rebar connections

& Redundant non-structural connections
Design for fire and durability
Design for fatigue

Design of post-installed and cast-in
fastenings in concrete
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Vol 1: General

Vol 2: Proof Test
Vol 3: Ultimate Test
Vol 4: Masonry

All publications are available for free on
www.aefac.org.au



SEMINAR #3
Cast-in Anchor Channels
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 What are Anchor Channels and their application
* What has been changed in AS 5216:2021

* Pre-qualification of Anchor Channels

* Design of Anchor Channels

e Installation of Anchor Channels

 Other international standards
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* Anchor channel
 fastener made of profiled steel element

with two or more rigidly connected a | h——; -
anchors that are installed into position to L S || 1y oel
the casting of concrete Anchor Hor iy | b
* Anchor ) | &
Anchorfchannel — |
* Headed component of anchor channel connection ' |
* T-Bolt / Channel bolt =lannBE RS
» Special bolt positioned in the steel Shannsiiis
profile of the anchor channel that is used
Channel bolt
to connect an element to the anchor
channel e
2018 2021



e X — direction
* direction along the longitudinal axis
of the channel
* Y- direction
* direction perpendicular to the
longitudinal axis of the channel
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* C-shaped profile with at least 2 anchors

* Load transferred through headed bolts

 Available as hot-rolled and cold formed profiles

 Available in different finishes (normally HDG or
stainless steel)

Anchor Channel

Headed

— |




¥
¥

*

*
AEFAC,

Aiustralian Engineared
-astansrs ans Anchorg Lounal

Curtain Wall/ facade Connections

Ny

s
"*1"\1.

]







*

*

*

N
AEFAC,

ausirsian Engineared

Fastaners ant Anchors Launadl

Other Structural/non-structural connections




* Cast-in Anchors
* Generally better performance

* Congested reinforcements

* Less flexibility



Scope of AS 5216:2018

* Post-installed fasteners
» Mechanical fasteners

* Chemical fasteners

e Cast-in fasteners =
e Anchor channel




« Anchor channel loaded in Tension (N) Q

 Anchor channel loaded in Shear in Q
perpendicular to channel axis (Vy)

 Anchor channel loaded in Shear in Q
parallel to the channel axis (Vx) ‘

AS 5216:2018 AS 5216:2021 ]
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N, ; = Tension Load in anchor i N, = Design Tension Load in

Anchor channel
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* Shear load PERPENDICULAR to longitudinal axis of the channel

e Y axis
 Same as tensile load
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* Shear load PARALLEL to longitudinal axis of the channel (X axis)

* Anchor channel remote from the edge edge distance > max(10h,; or 60d,)
* Installed parallel to the edge
 Installed perpendicular to the edge

* Anchor channel close to the edge edge distance < max(10h,; or 60d,)
* Installed parallel to the edge
* Installed perpendicular to the edge 3
|
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* Shear load PARALLEL to longitudinal axis of the channel

* Anchor channel remote from the edge
* Installed parallel to the edge

* Failure of anchor/connection, pry-out failure, concrete edge failure

2021




* Shear load PARALLEL to longitudinal axis of the channel

* Anchor channel remote from the edge

* Installed perpendicular to the edge

* Concrete edge failure

Equally distributed to
a) All anchors (with no more than 3 anchors)

b) 3 adjacent anchors closest to the edge (with more than 3 anchors) e
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* Shear load PARALLEL to longitudinal axis of the channel

* Anchor channel close to the edge

* Installed parallel to the edge
* Concrete edge failure
* Other failure modes

2021




* Shear load PARALLEL to longitudinal axis of the channel

Vi
* Anchor channel close to the edge .
L
) i"r:l: i ..+-
Veax = o ~+
Venxe +[T1:
. Viex = ; p4 b
* Installed perpendicular to the edge e Rbl T
. _ « Eh. | Y
* Concrete edge failure U“'-fj 3 9
 Other failure modes ® 4 3 SN s
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* Products independently tested and
assessed to be “fit for purpose”

* Appendix A of AS 5216:2021
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e Channel bolt fracture

 Anchor fracture
 Connection between anchor and channel |

* Local flexure of channel lip

e Flexure of channel

 Concrete cone failure

e Pull-out failure

* Concrete splitting failure

 Concrete blow-out failure
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Channel bolt fracture

N* < (pMs ' NRk,s

Pus < 1/1.4

Anchor fracture

Na* < ¢Ms ’ NRk,s,a

Pus < 1/1.4

Pullout failure

N; = ¢Mp ’ NRk,p

Local flexure failure
of channel lip

Failure of connection

Concrete Cone

anchor/channel o ,—L - Failure
N* < ¢Ms,l ’ NRk,s,l Na* = ¢Ms,ca ’ NRk,s,c EHE N; = ¢Mc ’ NRk,c
¢bus; = 1/1.8 dms,ca = 1/1.8 +: Oy =1/1.5

= - Flexure failure of
_I__AU:L channel

M* < ¢Ms,flex : MRk,s,flex

(pMs,flex = 1/1.15

Concrete blow-out

Na* < ¢Mc ‘ NRk,cb

$mc = 1/1.5

Concrete splitting

N; = ¢Msp ’ NRk,sp

¢Msp = 1/15

= Tension Load on the channel bolt

Tension Load on the anchor
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e Channel bolt (without lever arm)

* Channel both (with lever arm)

* Anchor

* Connection between anchor and channel
* Local flexure of channel lip

 Concrete edge failure

* Pry-out failure

* Supplementary reinforcement (steel and
anchorage) P
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erpendicular Shear Load on the channel bolt
Vzy = Perpendicular Shear Load on the anchor
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e Channel bolt (without lever arm)

* Channel both (with lever arm)
e Anchor
e Connection bet anchor and channel

* Connection between channel lip
and channel bolt

* Concrete edge failure

* Pry-out failure

* Supplementary reinforcement
(steel and anchorage) bt
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Vépx = Longitudinal Shear Load on the channel bolt

Vo x = Longitudinal Shear Load on the anchor




e Steel failure

* Anchor and anchor channel connection failure




* Concrete related failure modes

2021




* Suppliers offer software to provide design capacities

 Software needs to be product specific

* Software based on approval documents (e.g., ETAs)
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https://www.youtube.com/watch?v=nnJ2-4M4kqs https://www.youtube.com/watch?v=xCOHGzCLqlk

Search AEFAC on YouTube
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Other international Standards AEFAC,
AS 5216 Appendix A /
Assessment EAD 330008 EAD 330008 ICC - AC 232
: EN 1992-4 /

Design CEN/TR 17080 AS 5216 ICC-AC 232
European Pre-qualification
Technical Report /

Approval Assessment European Technical (CE-ESR

(ETA) Assessment (ETA)

www.aefac.org.au




AS 5215 Vs. EN 1992-4 Vs ICC - AC 232
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Loading Configurations / Restrictions

N,Vy  Number of anchors Not limited Not limited Not limited

effective all all all
Vx Total number of anchors <3 Not limited Not limited

effective (steel and other) all all all

: : 1 (nearest
effective (concrete edge, perpendicular) <3 <3
edge)
effective (concrete edge, pry-out, parallel) all <3 <3

www.aefac.org.au



Pre-qualification

0 1 ° Products independently tested and assessed to be “fit for purpose” EAD 330008
Design

02 ° Rigorous assessment to design for critical mode of failure AS5216:2021
Installation

03 . Informed and competent installer with appropriate supervision and Qualified
experience
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Thank You!



