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This European Technical
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with regulation (EU) No 305/2011, on
the basis of

Instituto de Ciencias de la Construccion Eduardo
Torroja (IETcc)

Wedge Anchor WA-G1 Galv
Wedge Anchor WA-Z1 Zinc Plated — Galv Clip
Wedge Anchor WA-ZS1 Zinc Plated — S/S Clip

Torque controlled expansion anchor made of zinc
plated or sherardized steel of sizes M8, M10, M12,
M16, M20 and M24 for use in cracked and non-
cracked concrete.

Allfasteners PTY LTD

78-84 Logistics Street

Keilor Park,VIC 3042, Australia
website: www.allfasteners.com.au

ETA Holder plant 2

11 pages including 4 annexes which form an
integral part of this assessment. Annex E contains
confidential information and is not included in the
European Technical Assessment when that
assessment is publicly available.

Guideline for European Technical Approval ETAG
001 “Metal anchors for use in concrete”, ed. April
2013, Parts 1 and 2 used as European
Assessment Document (EAD)
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Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and should be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission according to article 25 paragraph 3 of Regulation
(EU) n. 305/2011.
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SPECIFIC PART

1. Technical description of the product

The Allfasteners WA-ZS1 through bolt is an anchor made of zinc plated steel with stainless steel
clip. The Allfasteners WA-G1 through bolt is an anchor made of sherardized steel with stainless steel
clip. The Allfasteners WA-Z1 through bolt is an anchor made of zinc plated steel with sherardized clip.
The anchors are made in sizes M8, M10, M12, M16, M20 and M24 and are placed into a drilled hole
and anchored by torque-controlled expansion.

The Allfasteners WA-ZS1, WA-G1 and WA-Z1 anchors in the range of M8 to M24 correspond to
the pictures and provisions given in annexes A and B. The characteristic material values, dimensions
and tolerances of the anchors not indicated in annexes A and B shall correspond to the respective
values laid down in the technical documentations " of this European Technical Assessment.

For the installation process see figure given in annex C; for the installed anchor see figure given in
annex D.

Each expansion sleeve is marked with the identifying mark of the producer, the trade name and
the anchor diameter; each anchor bolt is marked with the diameter (metric) and the total anchor
length. Additionally a letter mark on the anchor tip shows the length, according to annexes. A blue
colour ring marking identifies the embedment depth.

The performance of the anchors, including installation data, characteristic anchor values,
displacements and fire resistance, for the design of anchorages is given in chapter 3.

The anchors shall only be packaged and supplied as complete units.

2, Specification of the intended use in accordance with the applicable EAD.

2.1 Intended use

The anchors are intended to be used for anchorages for which requirements for mechanical
resistance and stability, safety in case of fire and safety and accessibility in use in the sense of the
basic requirements 1, 2 and 4 of Construction Product Regulation no 305/21011 shall be fulfilled and
failure of anchorages made with these products would compromise the stability of the works, cause
risk to human life and/or lead to considerable economic consequences.

The anchors are to be used only for anchorages subject to static or quasi-static loading in
reinforced or unreinforced normal weight concrete of strength class C20/25 to C50/60, according to
EN 206. They may be anchored in cracked and non-cracked concrete.

The anchors may only be used in concrete subject to dry internal conditions.

The anchors may be used for anchorages with requirements related to resistance to fire.

The Allfasteners WA-ZS1 anchor may be used for seismic applications in categories C1 and C2.

(1) The quality plan has been deposited at Instituto de Ciencias de la Construccion Eduardo Torroja and is only made available to the approved bodies
involved in the AVCP procedure.
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Intended use M8 M10 M12 M16 M20 M24
Srt]e::trlgcire?ju(?osrlért:ttlec loads in cracked and WA-ZS1, WA-G1, WA-Z1 WA-ZS1
Fire resistance R30 to R120 WA-ZS1, WA-G1, WA-Z1 WA-ZS1
Seismic performance category C1 - | WA-ZS1 -
Seismic performance category C2 -- ’ WA-ZS1 -

Design under static or quasi-static actions shall be performed in accordance with ETAG 001 annex
C or CEN/TS 1992-4-4, design method A. For applications with resistance under fire exposure the
anchorages are designed in accordance with method given in TR020 “Evaluation of anchorage in
concrete concerning resistance to fire”. For applications under seismic actions the anchorages are
designed in accordance with method given in TR045 “Design of metal anchors for use in concrete
under seismic actions”. Anchorages are designed under the responsibility of an engineer experienced
in anchorages and concrete work.

Verifiable calculations and drawings are prepared taking into account of the load to be anchored.
The position of the anchor is indicated on the design drawings (e.g. position of the anchor relative to
reinforcement or to supports, etc.).

The provisions made in this European Technical Assessment are based on an assumed working
life of the anchor of 50 years. The assumed working life is the foreseen period of time throughout
which the construction product, as installed into the construction work, will keep its performances
allowing the construction work, behaving under predictable actions and with normal maintenance, to
meet the basic requirements for construction works.

3. Performance of the product and references to the methods used for its assessment
The identification tests and the assessment for the intended use of this anchor according to the

basic work requirements (BWR) were carried out in compliance with the ETAG 001. The
characteristics of the components shall correspond to the respective values laid down in the technical

documentation of this ETA, checked by IETcc.

3.1 Mechanical resistance and stability (BWR 1)

Mechanical resistance and stability has been assessed according to ETAG 001 “Metal anchors to

be used in concrete”, parts 1 and 2.

Seismic performances have been assessed according to ETAG 001 annex E “Assessment of

metal anchors under seismic actions”

Installation parameters Renfoliancy

M8 M10 M12 M16 M20 M24
do Nominal diameter of drill bit: [mm] 8 10 12 16 20 24
ds Fixture clearance hole diameter: [mm] 9 12 14 18 22 26
Tinst Nominal installation torque: [Nm] | 20/15 ) 40 60 100 200 250
Limin mm 68 82 98 119 140 175
L., Ot length of the bolt {mm} 200 200 250 250 300 400
Nimin Minimum thickness of concrete member: [mm] 100 120 140 170 200 250
hy Depth of drilled hole: [mm] 60 75 85 105 125 155
Rrom Sc;/r:ecrraélt::nchor embedment depth in the [mm] 55 68 80 97 114 143
hes Effective anchorage depth: [mm] 48 60 70 85 100 125
thix Thickness of fixture [mm] L - 66 L-80 L —-96 L-117 L-138 L-170
Smin _Minimum spacing: [mm] 50 60 70 85/128" | 100/150* 125
Cmin _ Minimum edge distance: [mm] 50 60 70 85/128* | 100/1507 | 125

*) Respective values for anchors WA-ZS1 / WA-G1, WA-Z1
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Characteristic values of resistance to tension loads Performance

of design according to design method A M8 [ M10 [ M12 | M16 [ M20 | M24

Tension loads: steel failure

Nrks Characteristic tension steel failure: [kN] 18.1 314 40.4 72.7 116.6 179.2

yms  Partial safety factor: [-] 1.5 1.5 15 15 15 1.5

Tension loads: pull-out failure in concrete

WA-ZS1 anchor

N ChEStcpt ot om0 [ 6 | @ | w | s | s

NRe por ggg/rggtﬁgitcl(r:ert):ll out failure in cracked [KN] 5 9 12 25 30 30

WA-G1 anchor

Characteristic pull out failure in non

NRipuer  cracked 020/22 concrete [kN] 9 16 30 35 50 -

NRepeor ggg/rzzagtigﬁtcl?ert)gll out failure in cracked [kN] 6 9 16 o5 30 _

WA-Z1 anchor

Characteristic pull out failure in non

Nripuer 20725 crackeg concrete [kN] 9 16 25 35 50 -

NRepeor ggg/rggtggﬁgtr:eggll out failure in cracked [KN] 6 9 16 o5 30 _

Ve C30/37 [-] 1.22 1.16 1.22 1.22 1.16 1.22

Ye Increasing factor for Ny p C40/50 [-] 1.41 1.31 1.41 1.41 1.31 1.41

Ve C50/60 [-] 1.55 1.41 1.55 1.55 1.41 1.55

YMp Partial safety factor: [-] 1.8 1.5 1.5 1.5 1.5 1.8

Tension loads: concrete cone and splitting failure

het Effective embedment depth: [mm] 48 60 70 85 100 125

kuwern  Factor for uncracked concrete [-] 11.0 11.0 11.0 11.0 11.0 11.0

Kern Factor for cracked concrete [-] 7,7 7,7 7,7 7,7 7,7 7,7

yme __Partial safety factor: " [-] 1.8 1.5 1.5 1.5 1.5 1.8

ScrN Critical spacing: [mm] 144 180 210 255 300 375

Cgn  Critical edge distance: [mm] 72 90 105 128 150 188
[ s Critical spacing (splitting): [mm] | 288 300 350 | 425/510° | 500/6007] 560
[ c..sp  Critical edge distance (splitting): [mm] | 144 150 175 | 213/255) | 250/3007] 280

Ymsp  Partial safety factor: ™) [-] 1.8 1.5 1.5 1.5 1.5 1.8

*) Respective values for anchors WA-ZS1 / WA-G1, WA-Z1

**) In absence of other national regulations

Displacements under tension loads EITEED

M8 | M10 | M12 [ M16 | M20 | M24

WA-ZS1 anchor

N Service tension load [kN] 25 4.3 6.3 10.4 13.9 18.0

Ono Short term displacement [mm] 1.1 0.7 1.0 0.4 1.6 0.4

ONe Long term displacement [mm] 1.9 1.9 1.9 1.9 1.9 2.0

WA-G1 anchor

N Service tension load [kN] 25 4.3 6.3 10.4 13.9 -

Ono Short term displacement [mm] 1.0 1.1 0.9 1.5 1.2 --

ONeo Long term displacement [mm] 1.9 1.9 1.9 1.9 1.9 -

WA-Z1 anchor

N Service tension load [kN] 25 4.3 7.6 11.9 14.3 -

Ono Short term displacement [mm] 1.0 1.1 0.9 1.5 1.3 --

ONe Long term displacement [mm] 1.6 1.6 1.6 1.6 1.6 -
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Characteristic values of resistance to shear loads of Performance
design according to design method A M8 | M10 M12 | M16 | M20 | M24
WA-ZS1, WA-G1, WA-Z1 anchors
Shear loads: steel failure without lever arm
Vres  Characteristic shear steel failure: [kN] 11.0 17.4 25.3 471 73.1 84.7
Vs Partial safety factor: [-] 1.25 1.25 1.25 1.25 1.25 1.25
Shear loads: steel failure with lever arm
M°res Characteristic bending moment: [Nm] 22.5 44.8 78.6 199.8 389.4 673.5
YMs Partial safety factor: [-] 1.25 1.25 1.25 1.25 1.25 1.25
Shear loads: concrete pryout failure
ks ks factor: [-] 1 2 2 2 2 2
Yupr __ Partial safety factor: [] 1.5 1.5 1.5 1.5 1.5 1.5
Shear loads: concrete edge failure
I Effective anchorage length: [mm] 48 60 70 85 100 125
dhom  Outside anchor diameter: [mm] 8 10 12 16 20 24
YMc Partial safety factor: ’ [-] 1.5 1.5 1.5 1.5 1.5 1.5
*) In absence of other national regulations

Displacements under shear loads Reliaindnee

M8 | M10 | M12 | M16 | M20 | M24
WA-ZS1 anchor
vV Service shear load: [kN] 4.9 6.8 8.5 15.1 24.6 33.6
Ovo Short term displacement: [mm] 1.0 1.5 1.8 1.9 3.1 1.4
Oy Long term displacement: [mm] 1.5 23 27 2.9 4.7 2.1
WA-G1 anchor
V Service shear load: [kN] 4.9 6.8 8.5 151 24.6 -
Ovo Short term displacement: [mm] 1.0 1.5 1.8 1.9 3.1 -
Ovyeo Long term displacement: [mm] 1.5 2.3 2.7 2.9 4.7 --
WA-Z1 anchor
V Service shear load: [kN] 4.9 6.8 8.5 15.1 24.6 -
Ovo Short term displacement: [mm] 1.0 1.5 1.8 1.9 3.1 --
Oy Long term displacement: [mm] 1.5 2.3 2.7 2.9 4.7 -
Design information for seismic performance C1 Performance
WA-ZS1 anchor M8 M10 M12 M16 M20 M24
Nrrsseis  Characteristic tension steel failure: [kN] -- 31.4 40.4 72.7 -- --
s Partial safety factor: [-] - 1.5 1.5 1.5 - -
Nripseis ~ Characteristic pull out failure: [kN] - 5.3 8.4 17.5 -- --
YMp ) Partial safety factor: [-] - 1.5 1.5 1.5 - -
VRripseis ~ Characteristic shear steel failure: [kN] -- 12.2 17.8 33.0 -- --
Yup Partial safety factor: [-] - 1.25 1.25 1.25 - -
Design information for seismic performance C2 Performance
WA-ZS$1 anchor M3 M10 M12 M16 M20 M24
NRi s seis Characteristic tension steel failure: [kN] -- - 40.4 72.7 -- --
YMs ) Partial safety factor: [-] - - 1.5 1.5 -- --
Nqupqseis** Characteristic pull out failure: [kN] -- - 5.2 8.9 - -
YMp ) Partial safety factor: [-] - - 1.5 1.5 -- --
ON seis (DSL) ) Displacem. Damage Limitation State  [mm] - - 2.34 3.99 - -
ON seis (USL) ) Displacement Ultimate Limit State: [mm] -- -- 9.54 10.17 -- --
VRk‘p,seis") Characteristic shear steel failure: [kN] - - 17.8 33.0 - -
Yup Partial safety factor: [-] -- -- 1.25 1.25 -- --
6V,seis(DSL)« M Displacem. Damage Limitation State  [mm] - - 5.53 5.96 - -
Ov seis(UsL) ) Displacement Ultimate Limit State: [mm] - - 9.08 10.66 - -

The listed displacements represent mean values

) A small displacement may be required in the design in the case of displacement sensitive fastenings of “rigid” supports. The

charactenstlc resistance associated with such smaller displacement may be determined by linear interpolation or proportional reduction.
) The recommended safety factors under seismic actions yy.s«is are the same as for static loading
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3.2  Safety in case of fire (BWR 2)

Reaction to fire has been assessed according to Commission Decision 96/603/EC, amended by

2000/605/EC. See class in table below:

Reaction to fire M8 | M10 | M12 [ M16 | M20 | M24
Reaction to fire anchors WA-ZS1, WA-G1, WA-Z1 [--] Class A1
Resistance to fire has been assessed according to Technical Report 020: “Evaluation of
anchorages in concrete concerning resistance to fire”
Fire resistance duration = 30 minutes | M8 | M0 | M12 | M16 | M20 | m24
Tension loads steel failure
Nresfizo  Characteristic tension resistance [kN] ‘ 0,4 | 0,9 | 1,7 | 3,1 | 4,9 | 71
Pull-out failure
Nrpsiso  Character. resistance in concrete C20/25 to C50/60  [kN] ‘ 1,315 | 2,3 | 3,0/4,0” | 6,3 | 7,5 | 7,5
Concrete cone failure **
Nrecfizo  Character. resistance in concrete C20/25 to C50/60  [kN] ‘ 2.9 | 5,0 | 7,4 | 12,0 | 18,0 | 31,4
Shear loads steel failure without lever arm
Vresiido  Characteristic shear resistance [kN] ‘ 0,4 | 0,9 | 1,7 | 3,1 | 4,9 | 71
Shear loads steel failure with lever arm
Mrissizo  Characteristic bending resistance [Nm] ‘ 0,4 | 1,1 | 2,6 | 6,7 | 13,0 | 22,5
*) Respective values for anchors WA-ZS1 / WA-G1, WA-Z1
**) As a rule, splitting failure can be neglected when cracked concrete and reinforcement is assumed.
Fire resistance duration = 60 minutes | M8 | m10 | mM12 | M16 | M20 | M24
Tension loads steel failure
Nrisfiso  Characteristic tension resistance [kN] ‘ 0,3 | 0,8 | 1,3 | 2,4 | 3,7 | 53
Pull-out failure
Neupsiso _Character. resistance in concrete C20/25to C50/60 [kN] [1,3/15”] 23 [30/40"| 63 | 75 | 75
Concrete cone failure **
Nricfiso  Character. resistance in concrete C20/25 to C50/60  [kN] ‘ 2.9 | 5,0 | 7,4 | 12,0 | 18,0 | 31,4
Shear loads steel failure without lever arm
Vresfiso  Characteristic shear resistance [kN] ‘ 0,3 | 0,8 | 1,3 | 2,4 | 3,7 | 53
Shear loads steel failure with lever arm
Mrisfi.e0 ~ Characteristic bending resistance [Nm] ‘ 0,3 | 1,0 | 2,0 | 5,0 | 9,7 | 16,8
*) Respective values for anchors WA-ZS1 / WA-G1, WA-Z1
**) As a rule, splitting failure can be neglected when cracked concrete and reinforcement is assumed.
Fire resistance duration = 90 minutes | M8 | m10 | mM12 | M16 | M20 | M24
Tension loads steel failure
Nrisfiso  Characteristic tension resistance [kN] ‘ 0,3 | 0,6 | 1.1 | 2,0 | 3,2 | 4,6
Pull-out failure
Nrpsioo  Character. resistance in concrete C20/25 to C50/60  [kN] ‘ 1,3/15’ | 2,3 | 30/4,0’ | 6,3 | 7,5 | 7,5
Concrete cone failure **
Nricfiso  Character. resistance in concrete C20/25 to C50/60  [kN] ‘ 2.9 | 5,0 | 74 | 12,0 | 18,0 | 31,4
Shear loads steel failure without lever arm
VRresioo  Characteristic shear resistance [kN] ‘ 0,3 | 0,6 | 1,1 | 2,0 | 3,2 l 4,5
Shear loads steel failure with lever arm
Mrsioo  Characteristic bending resistance [Nm] ‘ 0,3 | 0,7 | 1,7 | 4,3 | 8,4 | 14,6

*) Respective values for anchors WA-ZS1 / WA-G1, WA-Z1
**) As a rule, splitting failure can be neglected when cracked concrete and reinforcement is assumed.
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Fire resistance duration = 120 minutes | M8 [ m10 | mM12 | M16 | M20 | M24
Tension loads steel failure

Nrissi120  Characteristic tension resistance [kN] ‘ 0,2 | 0,5 | 0,8 | 1,6 2,5 3,5
Pull-out failure

Nakpsii20 _ Character. resistance in concrete C20/25 to c50/60 kN [1,0/1,2°] 1,8 [ 24/327] 50 6,0 6,0
Concrete cone failure **

Nrkcfit20  Character. resistance in concrete C20/25 to C50/60  [kN] ‘ 23 | 4,0 | 59 | 9,6 14,4 25,2
Shear loads steel failure without lever arm

VRresfii2o  Characteristic shear resistance [kN] ‘ 0,2 | 0,5 | 0,8 | 1,6 2,5 3,5
Shear loads steel failure with lever arm

Mrissi120  Characteristic bending resistance [Nm] ‘ 0,2 | 0,6 | 1,3 | 3,3 6,5 11,2
*) Respective values for anchors WA-ZS1 / WA-G1, WA-Z1
**) As a rule, splitting failure can be neglected when cracked concrete and reinforcement is assumed.

Spacing and minimum edge distance M8 M10 M12 M16 M20 M24

Sern Spacing [mm] 192 240 280 340 400 500

Cern Edge distance [mm] 96 120 140 170 200 250

Shin Minimum spacing [mm] 50 60 70 85/128” | 100/150 125

Crin Minimum edge distance (one side fire) [mm] 96 120 140 170 200 250

Crin Minimum edge distance (more than one side fire)  [mm] 300 300 300 300 300 300

YMsp Partial safety factor [ 1.0 1.0 1.0 1.0 1.0 1.0
*)  Respective values for anchors WA-ZS1 / WA-G1, WA-Z1
**) In absence of other national regulations

Concrete pry-out failure [] M10 M12 M16 M20 M24
ks factor [-] 1,0 2,0 2,0 2,0 2,0 2,0

In equation 5.6 of ETAG 001 annex C, or equation 16 of CEN/TS 1992-4-4 these values of kj factor and the relevant values of Ng«c i given in the

above tables have to be considered in the design.

Concrete edge failure

The characteristic resistance Vrks in C20/25 to C50/60 concrete is determined by:
Vi = 0,25 X Vi (S R90) and VOre e = 0,20 x Vorc (R120)

With VORK,C initial value of the characteristic resistance in cracked concrete C20/25 under normal temperature according to ETAG 001 annex C,

equation (5.7a) or CEN / TS 1992-4-4, equation 18

3.3  Hygiene, health and the environment (BWR 3)

This requirement is not relevant for the anchors.

3.4  Safety in use (BWR 4)

Requirements with respect to the safety in use are not included in this Essential Requirement but

are treated under the Essential Requirement Mechanical Resistance and Stability (see section 3.1)

3.5 Protection against noise (BWR 5)

This requirement is not relevant for the anchors.

3.6 Energy economy and heat retention (BWR 6)

This requirement is not relevant for the anchors.

3.7 Sustainable use of natural resources (BWR 7)

No Performance Determined
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4. System of assessment and verification of constancy of performance

According to the decision 96/582/EC of the European Commission ® the system of assessment
and verification of constancy of performance (see Annex V to Regulation (EU) No 305/2011) given in

the following table applies:

Product

Intended use

Level or class

System

Metal anchors to be used in
concrete (heavy duty type)

For fixing and/or supporting concrete
structural elements or heavy units such
as cladding and suspended ceilings

All / any

1

5. Technical details necessary for the implementation of the AVCP system, as provided for in

the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in the quality

plan deposited at Instituto de Ciencias de la Construccion Eduardo Torroja.

On behalf of the Instituto de Ciencias de la Construccién Eduardo Torroja

C/ Serrano Galvache n. 4. 28033 Madrid.
Tel: (+34) 91 302 04 40 Fax. (+34) 91 302 07 00

www.ietcc.csic.es

Madrid, 2" of June 2017

Marta M2 Castellote Armero

Director

Instituto de ciencias de la construccion Eduardo Torroja
CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS

(2) Published in the Official Journal of the European Union (OJEU) L254 of 24.06.1996 See www.new.eur-lex.europa.eu/oj/direct-access.html
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INDEX OF ANNEXES:

Annex A: Assembled anchor

Annex B. Materials

Annex C. Installation process

Annex D. Schema of the anchor in use

Annex A: Assembled anchor

Identification on anchor:
e Expansion clip:

M12X110

o Anchor WA-ZS1:
o Anchor WA-G1:
o Anchor WA-Z1:

e Anchor body:
e Thread:
e Anchor tip:

Letter code | Length [mm]

68 <76

76 = 89

89 + 102

102 + 114

114 + 127

127 =139

140 + 152

152 + 165

X« |—|ZT|®MmM|O|O

165 + 178

Annex B. Materials

J

Allfasteners logo + “WA-ZS1“ + Metric.
Allfasteners logo + “WA-G1” + Metric
Allfasteners logo + “WA-Z1" + Metric

Metric x Length

Embedment blue ring mark

Length letter code, as per table below

Letter code

Length [mm]

178 + 191

191 + 203

203 = 216

216 + 229

229 + 241

241 + 254

254 + 267

n|O|T|OIZIZ|r

267 + 300

WA-G1 anchor

WA-Z1 anchor

Carbon steel wire rod, cold
forged, sherardized EN 13811 =
40 ym

Carbon steel wire rod, cold
forged , electro zinc plated = 5
um 1SO 4042 A2, with
antifriction coating

DIN 125 or DIN 9021,
sherardized EN 13811 240 pm

DIN 125 or DIN 9021 electro
zinc plated =2 5 pm, 1ISO 4042
A2

DIN 934 class 6, sherardized
EN 13811 240 um

DIN 934 class 6, electro zinc
plated =5 uym ISO 4042 A2

Item WA-ZS1 anchor

M8 to M20: carbon steel, wire rod cold forged
Anchor M24: carbon steel, machined

Body Electro zinc plated =5 uym ISO 4042 A2, with

antifriction coating:
DIN 125 or DIN 9021 electro zinc plated = 5

Washer um, 1SO 4042 A2
Nut DIN 934 class 6, electro zinc plated = 5 pm

ISO 4042 A2
Exp:"n:mn Stainless steel, grade A4

Stainless steel, grade A4

Carbon steel, sherardized EN
13811240 ym
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Annex C. Installation process
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Annex D. Schema of the anchor in use
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her: Effective anchorage depth
h1: Depth of drilled hole
hnom: Overall anchor embedment depth in the concrete
hmin:  Minimum thickness of concrete member
thix: Thickness of fixture
do: Nominal diameter of drill bit

Fixture clearance hole diameter





