MECHANICAL ANCHORs G

SAFETY PLUS High performance 2
expansion anchor

R-SPL-LE High performance 2%
expansion anchor

R-SOC Socket anchor 30
RAWLBOLT All purpose expansion anchor 36
R-HPTII-ZF Throughbolt, for cracked 45
and non-cracked concrete

R-HPTII-A4 Throughbolt, for cracked 57
and non-cracked concrete

R-XPT Throughbolt, zinc-plated,

R-XPT-HD Throughbolt, hot dip 68
galvanized

R-XPTII-A4 Throughbolt, stainless steel A4 76
R-DCA Wedge anchor, zinc-plated 84
R-DCL Lipped wedge anchor, zinc-plated

R-DCA-A4 Wedge anchor, stainless steel, ——

for cracked and non-cracked concrete = 20
RAWLOK

R-RLK-L - Loose bolt 94
R-RLK-C - Countersunk

R-RLK-P - Bolt projecting




m MECHANICAL ANCHORS

R-SPL - High performance expansion anchor

PRODUCT INFORMATION

"

e WS v

R-SPL-C

BASE MATERIAL:

« Non-cracked concrete, class C20/25-C50/60 (Option 7 approval)

« Reinforced and unreinforced concrete

APPROVALS AND REPORTS:
« ETA-11/0126 Option 7
+ AT-15-7570/2008 Option 7

R-SPL

R-SPL-BP

FEATURES:

+ Through fixing

+ R-SPL-Loose Bolt

« R-SPL-BP - Bolt Projecting

+ R-SPL-C - Coutersunk head

« Zinc electroplated carbon steel 8.8 grade
+ Min. coating thickness: 5um

Product Code Ani Fixture
e ;;trigaelr Lo th!\cl\lf:éss di:r:fter
Loose Bolt Bolt Projecting Countersunk

d doom L i d;
‘ [mm] ‘ [mm] ‘ [mm] ‘ [mm] ‘ [mm]
R-SPL-08090/15 - - 8 12 90 15 14

M8 = = R-SPL-C-08090/20 8 12 90 20 22*/14
- R-SPL-BP-08095/15 - 8 12 95 15 14
R-SPL-08110/40 = = 8 12 110 40 14
R-SPL-10105/20 - - 10 15 105 20 17

= = R-SPL-C-10105/25 10 15 105 25 28*/17
M10 - R-SPL-BP-10110/20 - 10 15 110 20 17
R-SPL-10120/40 = = 10 15 120 40 17
R-SPL-10140/60 - - 10 15 140 60 17
R-SPL-12120/25 = = 12 18 120 25 20

- - R-SPL-C-12125/30 12 18 125 30 33*%/20
M12 - R-SPL-BP-12135/25 = 12 18 135 25 20
R-SPL-12150/50 - 12 18 150 50 20
= R-SPL-BP-12160/50 12 18 160 50 20
R-SPL-16145/25 - 16 24 145 25 26

= = R-SPL-C-16145/30 16 24 145 30 40%/26
M16 - R-SPL-BP-16160/25 16 24 160 25 26
R-SPL-16170/50 = 16 24 170 50 26
= R-SPL-BP-16185/50 16 24 185 50 26
. R-SPL-20175/30 - 20 28 175 30 30
= R-SPL-BP-20190/30 20 28 190 30 30

*maximum head diameter
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Size M8 M10 M12 M16 M20
Thread diameter d | [mm] 8 10 12 16 20

Hole diameter in substrate dy | [mm] 12 15 18 24 28

Installation torque Tingt | [Nm] 25 50 80 180 275
Min. hole depth in substrate hy | [mm] 80 90 100 125 155
Installation depth hpom | [mm] 70 80 90 110 130
Min. substrate thickness hpin | [mm] 100 105 120 150 188
Min. spacing Smin | [Mm] 60 70 80 100 125
Min. edge distance Cin | [Mmm] 90 105 120 150 186

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Insert anchor through fixture into hole and tap until required installation depth is achieved.
4.Tighten to the recommended torque.
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MECHANICAL PROPERTIES

Size M8 M10 M12 M16 M20
Nominal ultimate tensile strength - tension fu [[IN/mm2]| 800 800 800 800 830
Nominal yield strength - tension fu [INfmm?]| 640 640 640 640 640
Cross sectional area - tension A, | [mm?] 36.6 58.0 843 157.0 245.0
Elastic section modulus W, | [mm3] | 50.27 98.17 169.65 402.12 785.40
Characteristic bending resistance MO, [Nm] 45.04 87.97 152.01 365.97 72854
Design bending resistance M | [Nm] 36.03 70.38 121.61 292.78 582.83




m MECHANICAL ANCHORS

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Size
Embedment depth h
TENSION LOAD Ngym [kN] 15.70 19.70 28.20 60.10 66.80
SHEARLOADV,
CHARACT!
TENSION LOAD N, [kN] 9.00 12.00 16.00 35.00 40.00
SHEAR LOAD V,
TENSION LOAD N4 [kN] 4.29 5.71 7.62 16.67 19.05
SHEARLOAD V4 [kN] 8.57 11.43 15.24 3333 38.10
TENSION LOAD N, NI | 306 408 544 1190 1361
SHEARLOADV, [kN] 6.12 8.16 10.89 23.81 27.21
* partial safety factor 1.4 [ ] steelfailure [ ] pry-outfailure

DESIGN PERFORMANCE DAT

Data based on ETA-11/0126

Size
Embedment depth
TENSION LOAD

STEEL FAILURE
Characteristic resistance Naes | [KNI | 2930 | 4640 | 5740 | 12560 | 196.00
Design resistance yy=1.5 Npgs | [KN] | 1953 | 3093 | 3827 | 8373 | 13067

PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nao | [kN] 9.00 1200 | 16.00 | 3500 | 40.00
Design resistance yy,=2.1 Negp | [kNI] 4.29 571 7.62 16.67 19.05
Spacing Sgn | [mm] | 180 210 240 300 375
Edge distance Con | [mm] 90 105 120 150 188

SHEAR LOAD

CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance q [mm] 90 105 120 150 186
Characteristic resistance for ¢, Vaee | [kN] | 1650 | 2148 | 2696 | 3932 | 55.68
Design resistance yy=2.1 Veae | [kN] 7.86 10.23 12.84 18.72 26.51

PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25

k [l 2 2 2 2 2

Characteristic resistance Vakep | (KNI | 1800 | 2400 | 3200 | 7000 | 80.00
Design resistance yy,=2.1 Vg | [KN] 857 11.43 15.24 3333 | 3810

STEEL FAILURE
Characteristic resistance without lever arm Vaes | [kN] | 1920 | 30.00 | 4320 | 7760 | 73.68

Design resistance yy,=1.25 Vegs | [KN] | 1536 | 2400 | 3456 @ 6208 | 5894




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)

I

Cy

Table only valid for one edge
<Cyynand S25

For other cases use the
Rawlplug Anchor Calculator

Reduction factors for edge distance <C,, applicable to Ng, or N,

re

. for non-cracked concrete from 'Basic Performance' table

h>1.84h,,;, h>1.84h | hy [h21.84h,
105 1.00 1.00
120 1.00 1.00
150 1.00 1.00
190 1.00 1.00

EDGE DISTANCE (SHEAR) Increasing factors for edge distance >C,;, applicable to Vg4 for non-cracked concrete from‘Design Performance’table
Cv -

105 0.98 1.00 0.82
115 1.06 1.12 0.88
120 0.91 1.00 0.82
135 1.01 117 0.90

Table only valid for one edge 150 110 098 1.00 082

>Cpipand $23C, 180 15| 127 | 095

For other cases use the 190 136 0.99 1.00 0.83

Rawlplug Anchor Calculator 200 1.46 1.03 1.10 087
230 1.76 1.16 132 0.97
245 1.22 143 1.02
300 145 1.21
360 1.70 141
370 1.74

SPACING

Reduction factors for spacing <5, applicable to Ng/Vy or N, /V,,. for non-cracked concrete from 'Basic Performance' table

S
mm] |h>1.84h,,,| h,,

h=>1.84h

min

h

min

h=>1.84h

min

h

min

h>1.84h

h

min 'min

h>1.84h

'min

h

'min

Table only valid for one spacing
<Senand CCy

For other cases use the
Rawlplug Anchor Calculator

0.70 0.70
160 0.94 0.94 0.88 0.88 0.83 0.83 0.77 0.77 071 0.71
180 1.00 1.00 0.93 0.93 0.88 0.88 0.80 0.80 0.74 0.74
200 0.98 0.98 0.92 0.92 0.83 0.83 0.77 0.77
210 1.00 1.00 0.94 0.94 0.85 0.85 0.78 0.78
220 0.96 0.96 0.87 0.87 0.79 0.79
240 1.00 1.00 0.90 0.90 0.82 0.82
250 0.92 0.92 0.83 0.83
300 1.00 1.00 0.90 0.90
375 1.00 1.00
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m MECHANICAL ANCHORS

R-SPL-LE - High performance expansion anchor

PRODUCT INFORMATION

R-SPL-LE
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 + Through fixing
+ Reinforced and unreinforced concrete + R-SPL-LE- Limited embedment

+ Zinc electroplated carbon steel 8.8 grade
« Min. coating thickness: 5um

Anchor Fixture

Thread size

Product Code

M8 R-SPL-LE-08080/25* 8 12 80 25 14
M10 | R-SPL-LE-10090/25* 10 15 90 25 17
M12 | R-SPL-LE-12100/25% 12 18 100 25 20
M16 R-SPL-LE16130/30% 16 24 130 30 26

* not covered by approval

INSTALLATION DATA
Tinst // 15.' Tkl

i el =)
Size mg* M10* M12* M16*
Thread diameter d [mm] 8 10 12 16
Hole diameter in substrate dy | [mm] 12 15 18 24
Installation torque Tt | [Nm] 25 50 80 180
Min. hole depth in substrate hy | [mm] 55 70 85 100
Installation depth Room | [mm] 50 65 75 90
Min. substrate thickness hyin | [mm] 100 110 130 165
Min. spacing Smin | LMM] 60 70 80 100
Min. edge distance Crin | [mm] 60 75 90 110




MECHANICAL ANCHORS \aaail)

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Insert anchor through fixture into hole and tap until required installation depth is achieved.
4.Tighten to the recommended torque.

.l“"‘l | TR R NI

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Size

Embedment depth h

TENSION LOAD N, [kN] 7.50 9.00 12.00 25.00
SHEAR LOAD Vg, [kN] 7.50 . 24.00 50.00

DESIGN LOAD
TENSION LOAD N4 [kN] 417 5.00 571 11.90
SHEAR LOAD V [kN] 4.17 5.00 11.43 23.81
RECOMMENDED LOAD**
TENSION LOAD N, [kN] 298 3.57 4.08 8.50
SHEARLOADV,, [kN] 298 357 8.16 17.01
* ot covered by approval T steelfailure [ 1 pryoutfailure

** partial safety factor 1.4




m MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

Embedment depth [mm] 40

TENSION LOAD

STEEL FAILURE

Characteristic resistance Nas | [kNI | 2930 | 4640 | 5740 | 12560
Design resistance yy,=1.5 Negs | [KNI | 1953 | 3093 | 3827 | 8373
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance N | [kN] 7.50 9.00 12.00 25.00
Design resistance yy,,=1.8 (M8-M10) / 2.1 (M12-M16) Neg [kN] 417 5.00 571 11.90
Spacing Sen | [mm] 120 150 180 225
Edge distance Con | [mm] 60 75 90 13
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] 60 75 90 110
Characteristic resistance for ¢, Vae | [kN] 893 1291 1745 | 2475

Design resistance yy=1.8 (M8-M10) / 2.1 (M12-M16) | Vg | [kN] 4.96 717 8.31 11.78
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [l 1 1 2 2
Characteristic resistance Vike | [kN] 7.50 9.00 24.00 50.00
Design resistance yy =18 (M8-M10) /2.1 (M12-M16) | Vg4, | [kN] 417 5.00 11.43 23.81
STEEL FAILURE
Characteristic resistance without lever arm Vees | [KNI | 1920 | 3000 | 4320 | 77.60
Design resistance yy,=1.25 Vrgs | [KNI | 1536 24.00 34.56 62.08

*not covered by approval

MECHANICAL PROPERTIES

Size M8 M10 M12 M16
Nominal ultimate tensile strength - tension fu | [N/mm2] 800 800 800 800
Nominal yield strength - tension fyu | [N'mm?] 640 640 640 640
Cross sectional area - tension A, | [mm?] 36.6 58.0 843 157.0
Elastic section modulus W, | [mmi] 50.27 98.17 169.65 402.12
Characteristic bending resistance MO, [Nm] 45.04 87.97 152.01 365.97
Design bending resistance M [Nm] 36.03 70.38 121.61 292.78




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION) Reduction factors for edge distance <C, applicable to Ng, or N, for non-cracked concrete from 'Basic Performance' table
I h>1.84h h>1.84h . h>1.84h h>1.84h .
60 1.00 0.75
< 70 0.83
cN 75 0.87 1.00 0.78
80 0.91 0.82
90 1.00 0.89 1.00 0.81
100 0.96 0.87
. 105 1.00 0.90
Table only valid for one edge 110 093 098 080
<Canand S25y 115 0.97 1.00 082
For other cases use the 120 1.00 085
Rawlplug Anchor Calculator 130 090
140 0.95
150 1.00

EDGE DISTANCE (SHEAR) Increasing factors for edge distance >C,;, applicable to Vg, for non-cracked concrete from ‘Design Performance’table
Cy
mml | h215¢, | by, | h215¢, | by, | he15e, | by, | he1se | by,
| 60 0.84 0.84
g 75 0.70 0.70
o 90 1.00 0.98
g 100 115 107
110 131 1.16 1.00 1.00
115 139 1.20 1.06 1.06
120 1.25 1.12 1.07
Table only valid for one edge 130 133 1.24 1.15
>Cyin @nd 523C, 185 1.99 153
For other cases use the ;gg 15;'
Rawlplug Anchor Calculator 240 191
250 1.98

SPACING

Table only valid for one spacing
<Sgnand C2C

For other cases use the
Rawlplug Anchor Calculator

Reduction factors for spacing <S, applicable to Ngy/Vgy or N, /V,, for non-cracked concrete from ‘Basic Performance' table

S

mm] | 021840, | Doy | h21840,,, | by, | h21840,, | o, | h21840, ] b,

210 1.00 0.94 097 0.85

225 0.97 1.00 0.88
240 1.00 0.90
250 0.92
280 097
300 1.00
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m MECHANICAL ANCHORS
R-SOC — Socket anchor

PRODUCT INFORMATION

e

R-SOC
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 + Through fixing
« Reinforced and unreinforced concrete + R-SOC- Socket anchor

+ Zinc electroplated carbon steel 8.8 grade
+ Min. coating thickness: 5um

Anchor Fixture

‘ Thread size ‘ External diameter ‘ Length ‘ Max. thickness ‘ Hole diameter
Product Code
d doom L thy d;
[mm] [mm] [mm] [mm] [mm]
M8 R-SOC-08* 8 12 55 - 10
M10 R-SOC-10* 10 15 67 = 12
M12 R-SOC-12* 12 18 80 - 14
M16 R-SOC-16* 16 24 95 - 18
M20 R-SOC-20* 20 28 115 - 24

*not covered by approval
INSTALLATION DATA

Tinst R T

*c;i
y/ .
B

A
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Size ma* M10* M12* M16* M20*
Thread diameter d [mm] 8 10 12 16 20
Hole diameter in substrate d, [mm] 12 15 18 24 28
SET FLUSH TO SURFACE
Installation torque Tinst™ [Nm] 11/19 22/37 39/65 96/163 187/280
Min. hole depth hy [mm] 65 75 90 105 125
Installation depth Noom [mm] 55 67 80 95 15
Min. substrate thickness Rin [mm] 90 110 130 160 190
Min. spacing Smin [mm] 60 70 80 100 125
Min. edge distance Gl [mm] 60 75 90 110 140
SET AT DEPTH
Installation torque Tos™ | [Nm] 11/19 22/37 39/65 96/163 187/280
Min. hole depth in substrate hy [mm] 80 90 105 125 155
Installation depth Nrom [mm] 70 80 95 115 145
Min. substrate thickness Nnin [mm] 120 140 160 200 250
Min. spacing Senin [mm] 60 70 80 100 125
Min. edge distance Cin [mm] 90 105 120 150 186

* not covered by approval

** 4.6 stud/8.8 stud

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Screw studding into socket. Assemble two nuts at the other end of the studding.

4. Ensuring nuts are securely locked together, apply the recommended torque through the top nut. Carefully slacken and remove nuts.
5. Apply fixture, washer and hexagon nuts.

6. Apply torque to ensure clamping of fixture against concrete surface.




m MECHANICAL ANCHORS

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Size Mm8* M10* M12* M16* M20*
STEEL4.6

Set flush to the surface [kN] 7.50 9.00 12.00 25.00 35.00
Set at depth [kN] 9.00 12.00 16.00 35.00 40.00
STEEL5.8

Set flush to the surface [kN] 7.50 9.00 12.00 25.00 35.00
Set at depth [kN] 9.00 12.00 16.00 35.00 40.00
STEEL 8.8

Set flush to the surface [kN] 7.50 9.00 12.00 25.00 35.00
Set at depth [kN] 9.00 12.00 16.00 35.00 40.00

DESIGN LOAD Ngqy

STEEL 4.6

Set flush to the surface [kN] 417 5.00 571 11.90 16.67
Set at depth [kN] 429 571 7.62 16.67 19.05
STEEL5.8

Set flush to the surface [kN] 417 5.00 571 11.90 16.67
Set at depth [kN] 4.29 5.71 7.62 16.67 19.05
STEEL 8.8

Set flush to the surface [kN] 417 5.00 5.71 11.90 16.67
Set at depth [kN] 4.29 5.71 7.62 16.67 19.05

RECOMMENDED LOAD N,

STEEL 4.6

Set flush to the surface [kN] 298 3.57 4.08 8.50 11.90
Set at depth [kN] 3.06 408 544 11.91 1361
STEEL 5.8

Set flush to the surface [kN] 298 3.57 4,08 8.50 11.90
Set at depth [kN] 3.06 4.08 5.44 11.91 1361
STEEL 8.8

Set flush to the surface [kN] 2.98 3.57 408 8.50 11.90
Set at depth [kN] 3.06 4.08 544 11.91 13,61

*not covered by approval ** partial safety factor 1.4




MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

SET FLUSH TO THE SURFACE

Size
Embedment depth

TENSION LOADS

STEEL FAILURE GRADE 4.6
Characteristic resistance Nes | [kNI|  14.60 23.20 33.70 62.80 98.00
Design resistance yy,,=1.5 Negs | [kN] 9.73 1547 2247 41.87 65.33
STEEL FAILURE GRADE 5.8
Characteristic resistance Ngs | [kNI|  19.00 30.20 43.80 81.60 127.40
Design resistance yy,,=1.5 Negs | [kNI | 12,67 20.13 29.20 54.40 84.93
STEEL FAILURE GRADE 8.8
Characteristic resistance Nges | kNI 29.30 46.40 67.40 125.60 203.40
Design resistance yy,=1.5 Negs | [kNI|  19.53 30.93 4493 83.73 135.60
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nap | [kN] 7.50 9.00 12.00 25.00 35.00
Design resistance yy,=1.8 (M8-M10)/ 2.1 (M12-M20) | Ngy, | [kN] 417 5.00 571 11.90 16.67
C30/37 | - 1.20
Increasing factors for Ney , C40/50 | - 140
C50/60 | - 1.50
Spacing Sen | [mm] 135 165 195 240 285
Edge distance Con | [mm] 68 83 98 120 143
REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING
EDGE DISTANCE (TENSION) Reduction factors for edge distance <C, applicable to Ng, or N, for non-cracked concrete from 'Basic Performance table
1 h=1.84h,;, h=1.84h,;, h>1.84h;,
60 0.91 0.75
70 1.00 0.83
C 75 0.87 0.93 0.78
N 85 0.96 1.00 0.85
90 1.00 0.89 0.94 0.81
100 0.96 1.00 0.87
105 1.00 0.90
110 0.93 0.93 0.80
Table only valid for one edge }ﬁg B — g:gg 099 081
<C,nand 525, 145 097 1.00 083
’ i 150 1.00 0.85
For other cases use the 160 0.89
Rawlplug Anchor Calculator 180 0.97
190 1.00
SPACING Reduction factors for spacing <S,,; applicable to Ngy/Vgs or N, /Vi,, for non-cracked concrete from 'Basic Performance' table

h>1.84h,,. . |h=1.84h_
()

125 096 1085 08 080 08 1076 076 |071| 072 067

135 100 088 091 08| 08 078 078 |073| 074 |068

150 092 095 |08 08 | 081 081 075 076 |070

165 096 100 089 092 084 084 |078] 079 |072

. : 180 1.00 093 096 | 088 088 080 08 074

Table only valid for one spacing 195 096 100 091 091 083 084 1076
<Senand CxCoy 200 098 092 09 083 08 077
210 1.00 094| 094 085 087 [078

For other cases use the 220 096| 096 087 089 079
Rawlplug Anchor Calculator 240 1.00 1.00 0.90 0.92 0.82
285 098] 100 088

300 1.00 0.90

350 097

375 1.00




R-S0C MECHANICAL ANCHORS

SET AT DEPTH
Size | ms | wmio | M2 | mie | w2
Embedment depth i | mml| 6 70 80 00 | 125
A TENSION LOADS
STEEL FAILURE GRADE 4.6
Characteristic resistance Nes | [kN] 14.60 23.20 33.70 62.80 98.00
Design resistance yy,=1.5 Negs | [kN] 9.73 15.47 2247 41.87 65.33
STEEL FAILURE GRADE 5.8
Characteristic resistance Nes | [kN] 19.00 30.20 43.80 81.60 127.40
Design resistance yy,=1.5 Negs | [kN] 12.67 20.13 29.20 54.40 84.93
STEEL FAILURE GRADE 8.8
Characteristic resistance Nes | [kN] 29.30 46.40 67.40 125.60 203.40
Design resistance yy,,=1.5 Negs | [kN] 19.53 30.93 4493 83.73 135.60
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nap | [kNI 9.00 12.00 16.00 35.00 40.00
Design resistance yy,,=2.1 Nagp | [kNI 4.29 571 7.62 16.67 19.05
(30/37 = 1.20
Increasing factors for Ney , C40/50 | - 140
C50/60 S 1.50
Spacing Sen | [mm] 180 210 240 300 375
Edge distance Con | [mm] 90 105 120 150 188
MECHANICAL PROPERTIES
Size M8 M10 M12 M16 M20
Nominal ultimate tensile strength - tension (5.8 grade) | f, | [N/mm?] | 520 520 520 520 520
Nominal yield strength - tension fu | [N/mm2?] | 416 416 416 416 416
Cross section area - tension A, | [mm?] 36.6 58.0 843 1570 | 2450
Elastic section modulus W, | [mm3] | 5027 @ 98.17 | 169.65 | 402.12 | 785.40
Characteristic bending resistance M% [Nm] | 4504 @ 8797 | 15201 | 36597 | 72854
Design bending resistance M [Nm] 36.03 | 7038 | 12161 | 29278 @ 582.83




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)

I

Reduction factors for edge distance <C, applicable to Ng, or N, for non-cracked concrete from 'Basic Performance' table

oY
[mm) | h=184h

min hmln hz 1 '84hmm hmm h21 '84hmm hmln hz 1 '84hmm h"\ln h21 ‘84hm|n hmm
%0 100|100
105 100 [1.00
Cy 120 100 |1.00
150 100 |1.00
190 100|100

Table only valid for one edge
<Cyyand S25y

For other cases use the
Rawlplug Anchor Calculator

SPACING

Reduction factors for spacing <S, applicable to Ngy/Vgy or N, /V,, for non-cracked concrete from 'Basic Performance’ table

S
fmm] | h>184h,,, |h

min [N21.840 0 (hth=1.84h . Tho o [h=1.84hth o 1h=1.84h o the

Table only valid for one spacing
<Senand CCpy

For other cases use the
Rawlplug Anchor Calculator

180 1.00 1.00 0.93 0.93 0.88 0.88 0.80 0.80 0.74 0.74
195 0.96 0.96 091 091 0.83 0.83 0.76 0.76
200 0.98 0.98 0.92 0.92 0.83 0.83 0.77 0.77
210 1.00 1.00 0.94 0.94 0.85 0.85 0.78 0.78
220 0.96 0.96 0.87 0.87 0.79 0.79
240 1.00 1.00 0.90 0.90 0.82 0.82
285 0.98 0.98 0.88 0.88
300 1.00 1.00 0.90 0.90
350 0.97 0.97
375 1.00 1.00
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MECHANICAL ANCHORS

PRODUCT INFORMATION

! 4;.“' .. R — W‘“| c - ‘1?, P _‘_
_nm.ll VL e Ml BB Dl # e —
R-RBL R-RBP
/ \_ /. A A ' N @Y
OB (g
' =" s b o ] = e e
R-RBL-E 4 R-RBP-H
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval) + Shield anchor
« Cracked concrete, class C20/25-C50/60 (Option 1 approval) + Carbon steel 5.8 grade acc. to EN 1SO 898-1
+ Reinforced and unreinforced concrete + Min. coating thickness: 5um acc. to EN ISO 4042
R-RBL - Loose Bolt
APPROVALS AND REPORTS: R-RBP - Bolt Projecting
« ETA-11/0479 Option 7 R-RBL-E - Eye Bolt
+ AT-15-7280/2012 Option 1 R-RBL-H - Hook Bolt
* ¥ x
G 4
**ETA*k N u

Product Code Anchor Fixture

External

. Length Max. thickness | Hole diameter
diameter

Thread size ‘

Loose Bolt Bolt Projecting d d

nom

R-RBL-M6/10 - 6 12 55 10 6.5
R-RBP-M6/10 6 12 65 10 6.5

R-RBL-M6/25 - 6 12 70 25 6.5

Me R-RBP-M6/25 6 12 80 25 6.5
R-RBL-M6/40 - 6 12 85 40 6.5
R-RBP-M6/60 6 12 115 60 6.5

R-RBL-M8/10 - 8 14 65 10 9
R-RBP-M8/10 8 14 75 10 9

™ R-RBL-M8/25 - 8 14 80 25 9
= R-RBP-M8/25 8 14 90 25 9

R-RBL-M8/40 - 8 14 95 40 9

S R-RBP-M8/60 8 14 125 60 9

R-RBL-M10/10 - 10 16 75 10 il

= R-RBP-M10/15 10 16 90 15 1"

R-RBL-M10/25 - 10 16 90 25 1

M10 - R-RBP-M10/30 10 16 105 30 1
R-RBL-M10/50 - 10 16 115 50 1

= R-RBP-M10/60 10 16 135 60 il

R-RBL-M10/75 - 10 16 140 75 1
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‘ Thread size ‘ 5;;?2: ‘ Length Max. thickness | Hole diameter
Loose Bolt Bolt Projecting n
[mm] ‘ [mm]

R-RBL-M12/10 = 12 20 90 10 13

- R-RBP-M12/15 12 20 110 15 13

R-RBL-M12/25 = 12 20 105 25 13

M12 - R-RBP-M12/30 12 20 125 30 13
R-RBL-M12/40 = 12 20 120 40 13
R-RBL-M12/60 - 12 20 140 60 13

= R-RBP-M12/75 12 20 170 75 13

R-RBL-M16/15 - 16 25 135 15 17

= R-RBP-M16/15 16 25 150 15 17

i R-RBL-M16/30 - 16 25 150 30 17
= R-RBP-M16/35 16 25 170 35 17

R-RBL-M16/60 - 16 25 180 60 17

= R-RBP-M16/75 16 25 210 75 17

- R-RBP-M20/15 20 32 170 15 22

= R-RBP-M20/30 20 32 185 30 22

M20 R-RBL-M20/60 - 20 32 195 60 22
R-RBL-M20/100 = 20 32 235 110 22

- R-RBP-M20/100 20 32 255 100 22

Product Code Anchor Fixture
‘ Thread size ‘ Elxternal ‘ Length Max. thickness | Hole diameter
diameter
Eye bolt Hook bolt

e R-RBL-E-M06* - 6 12 73 - -
- R-RBL-H-M06* 6 12 83 - -
- R-RBL-E-M08* - 8 14 87 - -
- R-RBL-H-M08* 8 14 98 - -
R-RBL-E-M10* - 10 16 108 - -

M10
- R-RBL-H-M10* 10 16 120 - -
R-RBL-E-M12* - 12 20 130 - -

M12
- R-RBL-H-M12* 12 20 145 - -

* not covered by approval
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INSTALLATION DATA
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Size Mé M8 M10 M12 M16 M20
Thread diameter d | [mm] 6 8 10 12 16 20
Hole diameter in substrate dy | [mm] 12 14 16 20 25 32
Installation torque Tingt | [Nm] 6.5 15 27 50 120 230
Min. hole depth in substrate hy | [mm] 50 55 65 85 125 140
Installation depth hpom | [mm] 45 50 60 80 120 135
Min. substrate thickness hpn | [mm] 100 100 100 100 142.5 1725
Min. spacing Smin | [Mm] 35 40 50 60 95 15
Min. edge distance Cin | [mm] 53 60 75 90 143 173

INSTALLATION GUIDE

R-RBL R-RBP

1. Drill a hole of required diameter and depth.
NOTE: When fixing into brickwork, mortar joints should be
avoided.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Remove bolt and washer. Insert shield and tap home.

4. Place fixture over the hole and insert bolt with washer through
the fixture.

5.Tighten to the recommended torque.

1. Drill a hole of required diameter and depth.
NOTE: When fixing into brickwork, mortar joints should be
avoided.

2. Remove debris and thoroughly clean hole with brush and
pump.

3. Remove nut and washer. Insert shield and tap home.

4. Position fixture over the thread and add washer and nut.

5. Tighten to the recommended torque.




MECHANICAL ANCHORS R-RB

R-RBL-E, R-RBL-H
1. Drill a hole of required diameter and depth.

NOTE: When fixing into brickwork, mortar joints should be avoided.
2. Remove debris and thoroughly clean hole with brush and pump.
3. Insert the Hook Bolt or Eye Bolt and position accordingly.
4.Tighten to recommended torque, using the nut (not the Eye, Hook).

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Concrete type Non-cracked concrete Cracked concrete
Embedment depth h¢  [mm] | 35 40 50 60 95 115 35 40 50 60 95 115
MEAN ULTIMATE LOAD

TENSION LOAD Ng,, ., | [kN] | 636 | 835 | 1524 1848 |48.77  56.55| 406 | 531 | 7.12 | 1201 | 1824 | 34.16
SHEAR LOAD Vg, ry [kN] | 6.04 | 10.98 | 17.40 2530 | 47.10 | 73.50 | 6.04 | 10.98 | 17.40 | 25.30 | 47.10 | 73.50

CHARACTERISTIC LOAD

TENSIONLOAD Np, | [kN] | 6.00 | 7.50 | 12.00 | 16.00 | 40.00 | 50.00 | 4.00 | 5.00 | 6.00 | 12.00 | 16.00 | 30.00
SHEAR LOAD Vg, [kN] | 503 | 7.50 | 12.00 | 21.08 39.25 61.25| 400 | 5.00 | 6.00 |21.08 32.00 | 60.00

TENSIONLOAD Ny | [kN] | 333 | 417 | 6.67 | 889 | 2222|2778 | 222 | 278 | 333 | 667 | 889 | 16,67
SHEAR LOAD V4 [kN] | 333 | 417 | 667 1686 3140 49.00| 222 | 278 | 333 | 13.33 17.78 | 33.33

RECOMMENDED LOAD*

TENSIONLOADN,.. | [kN] | 238 | 2.98 | 476 | 635 | 1587 | 19.84| 1.59 | 1.99 | 2.38 | 476 | 6.35 | 1191
SHEARLOADYV, [kN] = 238 298 476 1205 2243 |3500| 1.59 | 199 | 238 | 952 | 12.70 | 23.81

* partial safety factor 1.4

[ ] steelfailure
[ ] pry-outfailure
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DESIGN PERFORMANCE DATA

Size Mé
Embedment depth [mm] 35
TENSION LOAD
STEEL FAILURE
Characteristic resistance Ngs | [kN] | 1005 | 1830 | 29.00 | 4215 | 7850 | 12250
Design resistance yy,=1.5 Nags | [kNI 6.70 12.20 1933 | 2810 | 5233 81.67
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Npep | [kNI] 6.00 7.50 12.00 16.00 | 40.00 | 50.00
Design resistance yy,,=1.8 Npgp | kNI 333 4.17 6.67 8.89 2222 | 2778
PULL-OUT FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Nawp | [kN] 4.00 5.00 6.00 1200 | 16.00 | 30.00
Design resistance yy,=1.8 Negp | [kN] 2.22 2.78 333 6.67 8.89 16.67
Spacing Sen | [mm] 105 120 150 180 285 345
Edge distance Con | [mm] 53 60 75 90 143 173
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] 53 60 75 90 143 173
Characteristic resistance for ¢, Ve | [kNI 7.38 9.11 13.03 | 1772 | 3678 | 50.82
Design resistance y,,.=1.8 Vege | [kN] 4.10 5.06 7.24 9.84 2044 | 2823
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] 53 60 75 90 143 173
Characteristic resistance for ¢, Vee | kNI | 5.16 6.46 9.23 1255 | 2594 | 3586
Design resistance yy=1.8 Vrge | [kN] 287 3.59 5.13 6.97 1441 19.92
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [ 1 1 1 2 2 2
Characteristic resistance Veee | [KN] 6.00 7.50 1200 | 32.00 | 80.00 | 100.00
Design resistance yy=1.8 Veaep | [N 3.33 417 6.67 1778 | 4444 | 5556
PRY-OUT FAILURE; CRACKED CONCRETE C20/25
k [ 1 1 1 2 2 2
Characteristic resistance Veee | [KN] 4.00 5.00 6.00 2400 | 3200 | 60.00
Design resistance yy=1.8 Veaep | [kNI 222 278 333 13.33 1778 | 3333
STEEL FAILURE
Characteristic resistance without leverarm | Vg, . | [kN] 5.03 9.15 1450 | 21.08 | 3925 | 61.25
Design resistance yy,=1.25 Veas | [kNI 4.02 7.32 11.60 1686 | 3140 | 49.00
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REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)

I

Cy

Reduction factors for edge distance <C,, applicable to Ng, or N, for non-cracked and cracked concrete from ‘Basic
Performance' table

E M20
N

h>1.84h

min|

60 1.00 1.00
75 1.00 1.00
90 1.00 1.00
145 1.00 1.00
175 1.00 1.00

Table only valid for one edge
<Cgyand 525y

For other cases use the
Rawlplug Anchor Calculator

EDGE DISTANCE (SHEAR) Increasing factors for edge distance >C,, applicable to Vg, for non-cracked concrete from'Design Performance’table
<
v
[mm] | h>1.5¢, ‘ hnin  |h21.5¢, ‘ hpin  |h21.5¢,| hp [h=1.5¢, ‘ hyin  [h215¢, ‘ hpin  [h21.5¢,| hyo
| 55 | 081 0.81
60 082 | 082
C 75 092 | 092
Y % 100 | 086
100 115 | 094
135 172 | 121
145 128 | 1.00 | 082
Tables only valid for one edge 160 139 | 116 | 0.89
>Cpinand 523C, 175 150 | 130 | 096 | 1.00 | 0.82
For other cases use the ;gg 169 | 156 :g; :?; ?Z;
Rawlplug Anchor Calculator %5 136 175 115
305 1.53 1.29
350 145
430 173

Increasing factors for edge distance >C,;, applicable to Vg, for cracked concrete from ‘Design Performance’ table

[ w2 | we | Mo |

thSc\,‘ h h>1.5¢,| h h>1.5¢,| h

Cy
[mm] hz].ch‘ h hz1.5cv‘ hin

55 | 078 0.78

60 077 | 077

75 0.65 0.65

90 100 | 086

100 1.15 0.94

145 1.89 1.28 1.02 0.83

165 143 1.21 0.92

175 1.50 0.96 102 | 0.83
200 1.69 1.08 1.21 0.92
230 1.91 121 145 | 1.03
255 167 | 1.12
340 142
380 1.56
410 1.66
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SPACING

Reduction factors for spacing <S,y applicable to Ngy/Vgy or N, /V,, for non-cracked concrete from 'Basic Performance’ table

h>
1.84h,

min

60 0.79 079 | 075 | 075 0.70 070 | 067 | 0.67
80 0.88 088 | 083 | 083 0.77 077 | 072 | 072

Tables only valid for one spacing
<Sgnand C2C

For other cases use the
Rawlplug Anchor Calculator

95 0.95 095 | 090 | 0.90 0.82 082 | 076 | 076 | 0.67 | 0.67
100 0.98 098 | 092 | 092 0.83 083 | 078 | 078 | 068 | 0.68
105 1.00 1.00 | 094 | 0.94 0.85 085 | 079 | 079 | 0.68 | 0.68

115 098 | 098 0.88 088 | 082 | 082 | 070 | 070 | 067 | 067
120 1.00 | 1.00 0.90 090 | 083 | 083 | 071 0.71 067 | 067
150 1.00 100 | 092 1092 076 | 076 | 072 | 072
180 100 | 100 | 082 |08 | 076 | 076
200 085 | 085 | 079 | 079
220 089 | 089 | 082 | 082
250 094 | 094 | 086 | 086
285 1.00 | 1.00 | 091 091
300 093 |093
345 1.00 | 1.00

M6 \ M20
h= h h2 h h>
1‘84hmm m - ‘84hmm m 1‘84hmm !

35 0.67 0.67
40 0.69 069 | 067 | 067
50 0.74 074 | 071 071 067 | 067

60 0.79 079 | 075 | 075 070 | 070 | 067 | 0.67

80 0.88 083 | 083 | 083 | 077 | 077 | 072 | 0.72

95 0.95 095/ 090 | 090 | 082 | 082 | 076 |0.76 | 067 | 0.67

100 0.98 098 | 092 | 092 | 083 | 08 | 078 | 078 | 068 | 0.68

105 1.00 1.00 | 094 | 094 | 085 | 085 | 079 | 079 | 068 | 0.68

115 098 | 098 | 08 | 088 | 082 |082| 070 | 070 067 | 067
120 1.00 | 100 | 090 | 090 083 08| 071 | 071 067 | 0.67
140 097 1097 | 089 |08 | 075 |075| 070 | 070
150 1.00 100 | 092 | 092 | 076 | 076 | 072 | 072
180 1.00 | 100 | 082 | 082 | 076 |0.76
200 085 |08 | 079 |0.79
285 100 | 100 | 091 | 091
300 093 | 093

345 1.00 | 1.00
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RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE

size | M6 | ms | mio | w2 | wmie | m
Embedment depth he [mm] 35 40 50 60 95 115
R (for El) = 30 minutes

STEEL FAILURE
Characteristic resistance Ngpso | WN] | 020 040 | 090 | 170 | 310 | 490
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Nupeso | (KN 100 | 130 | 150 | 300 400 | 750
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Neesiezo | [KN] 1.30 1.80 320 5.00 15.70 | 25.40

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 1 2 2 2
Characteristic resistance Vekep,ficzo | [KN] 1.00 1.30 1.50 6.00 8.00 15.00
STEEL FAILURE
Characteristic resistance Vgerso | N 020 | 040 | 090 | 170 | 310 | 490

R (for El) = 60 minutes

STEEL FAILURE
Characteristic resistance Npsieo | N 020 030 | 080 | 130 | 240 | 370
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Nupow KNI 100 | 130 | 150 | 300 400 | 750
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance | Ny | KNI | 130 | 180 | 320 500 | 1570 | 2540

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2 2 2

Characteristic resistance Vikep,fizso | KNI 1.00 1.30 1.50 6.00 8.00 15.00
STEEL FAILURE
Characteristic resistance Vgeio | NI 020 | 030 | 080 | 130 | 240 | 370
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RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE continued

Size | M6 | ms | mio | mi2 | mis | m2

Embedment depth he [mm] 35 40 50 60 95 115
R (for El) =90 minutes

TENSION LOAD

STEEL FAILURE

Characteristic resistance Ngspso | Nl 000 030 | 060 | 100 | 200 | 320
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Nagiso | KN 100 130 | 150 | 300 | 400 | 7.50
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance § 130 | 180 | 320 | 500 | 1570 | 2540
SHEAR LOAD
PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2 2 2
Characteristic resistance Vekep,ficso | [KN] 1.00 1.30 1.50 6.00 8.00 15.00
STEEL FAILURE
Characteristic resistance Vgenso | KNI 000 030 | 060 | 100 | 200 | 320

R (for El) = 120 minutes

TENSION LOAD

STEEL FAILURE

Characteristic resistance Ngspozo | [N 000 020 050 | 080 | 160 | 250
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Ngpro KNI 080 | 100 | 120 | 240 | 320 | 600
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance 100 | 140 250 | 400 | 1260 | 2030

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 1 2 2 2
Characteristic resistance Vikep,fizizo | KNI 0.80 1.00 1.20 4.80 6.40 12.00
STEEL FAILURE
Characteristic resistance Vg | KNI 000 | 020 | 050 | 080 | 160 | 250
MECHANICAL PROPERTIES
Size Mé M8 M10 M12 M16 M20
Nominal ultimate tensile strength - tension | f, [IN/mmZ]| 500 500 500 500 500 500
Nominal yield strength - tension fyu [IN/mm2] 400 400 400 400 400 400
Cross section area - tension A, | [mm? | 20.1 36.6 58.0 843 157.0 | 2450
Elastic section modulus W, | [mm3] | 2121 | 5027 | 9817 | 169.65 | 402.12 | 785.40
Characteristic bending resistance MOl [INm] | 1272 | 30.16 | 5890 | 101.79 | 24127 | 471.24
Design bending resistance M | [Nm] = 10.18 2413 47.12 8143 | 193.02 | 376.99
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R-HPTII-ZF - Throughbolt for cracked and non-cracked concrete
B —

R-HPTII-ZF
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval) « Through fixing
+ Cracked concrete, class C20/25-C50/60 (Option 1 approval) « Carbon steel, finished in zinc/aluminium flake
+ Reinforced and unreinforced concrete coating

+ Min. coating thickness: 6um
APPROVALS AND REPORTS:
+ ETA-12/0309 Option 1

Fixture

Hole diameter

Product Code

R-HPTII-ZF-08065/15 8 65 15 - 9
R-HPTII-ZF-08080/15 8 80 30 15 9

M8 R-HPTII-ZF-08085/20 8 85 35 20 9
R-HPTII-ZF-08100/35 8 100 50 35 9
R-HPTII-ZF-08115/50 8 115 65 50 9
R-HPTII-ZF-10065/5 10 65 5 = n
R-HPTII-ZF-10080/20 10 80 20 - "

M10 R-HPTII-ZF-10095/15 10 95 35 15 "
R-HPTII-ZF-10115/35 10 115 55 35 1
R-HPTII-ZF-10130/50 10 130 70 50 1
R-HPTII-ZF-12080/5 12 80 5 - 13
R-HPTII-ZF-12100/5 12 100 25 5 13

M12 R-HPTII-ZF-12120/25 12 120 45 25 13
R-HPTII-ZF-12135/40 12 135 60 40 13
R-HPTII-ZF-12150/55 12 150 75 55 13
R-HPTII-ZF-16100/5 16 100 5 = 18
R-HPTII-ZF-16105/10 16 105 10 - 18

M16 R-HPTII-ZF-16140/20 16 140 40 20 18
R-HPTII-ZF-16160/40 16 160 60 40 18
R-HPTII-ZF-16180/60 16 180 80 60 18
R-HPTII-ZF-20125/5 20 125 5 - 22

M20 R-HPTII-ZF-20160/20 20 160 40 20 22
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Size M8 M10 M12 M16 M20
Anchor diameter d [mm] 8 10 12 16 20

Hole diameter in substrate d, | [mm] 8 10 12 16 20

Installation torque Tt | [Nm] 10 20 40 100 180

STANDARD EMBEDMENT DEPTH
Min. hole depth in substrate hy, | [mm] 55 69 80 100 119
Installation depth hom,s | LMm] 55 69 80 100 119
Min. substrate thickness Nonins | [mm] 100 120 140 170 200
Min. spacing (Non-cracked concrete) Smins | LMM] 50 70 90 160 180
Min. spacing (Cracked concrete) Smins | LMM] 50 70 90 160 180
Min. edge distance (Non-cracked concrete) Cin,s | [mm] 40 50 65 100 120
Min. edge distance (Cracked concrete) Crin,s | [mm] 40 45 65 90 100
REDUCED EMBEDMENT DEPTH
Min. hole depth in substrate hy, | [mm] 40 49 60 80 100
Installation depth nom,r | [MM] 40 49 60 80 100
Min. substrate thickness Nesin,e | [mm] 100 100 100 130 160
Min. spacing (Non-cracked concrete) Sein,¢ | LMM] 55 75 150 190 300
Min. spacing (Cracked concrete) Smin,r | LMM] 55 75 150 190 300
Min. edge distance (Non-cracked concrete) Crnin,e | (MM] 45 60 100 125 200
Min. edge distance (Cracked concrete) Crnin,e | (MM] 40 50 80 110 120
INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Insert anchor through fixture into hole and tap until required installation depth is achieved.
4.Tighten to the recommended torque.

Ty

-
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BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Concrete type Non-cracked Cracked
Size M8 ‘ M10 | M12 | M16 | M20 | M8 | M10 | M12 | M16 | M20
MEAN ULTIMATE LOAD
TENSION LOAD Ng,,
Standard embedment depth [kN] | 12.44 | 20.63 | 27.68 | 45.50 | 64.80 | 7.52 | 1245 | 19.93 | 27.25 | 41.86
Reduced embedment depth [kN] | 9.55 | 13.59 | 17.57 | 3450 | 47.10 | 4.79 | 858 | 12.82 | 26.75 | 32.66
SHEARLOAD V¢,
Standard embedment depth [kN] | 12.15 | 19.24 | 27.95 | 51.54 | 80.85 | 12.15 | 19.24 | 27.95 | 51.54 | 80.85
Reduced embedment depth [kN] | 12.15 | 19.24 | 27.95 | 51.54 | 80.85 | 12.15 | 19.24 | 27.95 | 51.54 | 80.85

CHARACTERISTIC LOAD
TENSION LOAD N,

Standard embedment depth [kN] | 9.00 | 12.00 | 20.00 | 35.00 | 49.60 | 5.00 | 9.00 | 12.00 | 20.00 | 30.00
Reduced embedment depth [kN] = 7.50 | 9.00 | 12.00 | 26.40 36.10 3.00 | 6.00 | 9.00 | 16.00 | 25.80
SHEAR LOAD Vg,

Standard embedment depth [kN] = 9.00 | 12.00 | 23.30 43.00 67.40 5.00 | 9.00 | 23.30 40.00 60.00
Reduced embedment depth [kN] | 7.50 | 9.00 | 12.00 | 43.00 6740 | 3.00 A 6.00 | 9.00 | 32.00  51.60
DESIGN LOAD
TENSION LOAD N4
Standard embedment depth [kN] | 5.00 | 8.00 | 13.33 2333 33.07 278 | 600 @ 800 | 13.33 | 20.00
Reduced embedment depth [kN] | 4.17 | 5.00 @ 8.00 [17.60 24.07 | 1.67 | 333 | 6.00 | 10.67 | 17.20
SHEAR LOAD V¢
Standard embedment depth [kN] = 5.00 | 8.00 | 1864 3440 5392 278 | 6.00 16.00 26.67 40.00
Reduced embedment depth [kN] = 4.17 | 5.00 | 800 | 3440 48.13| 1.67 | 333 | 6.00 2133 34.50

TENSION LOAD N

rec

Standard embedment depth [kN] | 3.57 | 571 | 952 | 16.67 | 23.62| 1.98 | 429 | 571 | 9.52 | 1429
Reduced embedment depth [kN] 298 | 357 | 571 1257 17.19| 1.19 | 238 | 429 762 1229

SHEARLOADV,,
Standard embedment depth [kN] | 3.57 | 571 | 13.31|24.57 | 3851 1.99 | 429 | 11.43 | 19.05 | 28.57
Reduced embedment depth [kN] 298 | 357 | 571 | 2457 3438| 1.19 | 238 | 429 1524 2464
* partial safety factor 1.4
[ ] steelfailure
[ 7] pry-outfailure

l:l concrete cone failure
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DESIGN PERFORMANCE DATA

STANDARD EMBEDMENT DEPTH

A Size

Embedment depth
TENSION LOAD
STEEL FAILURE
Characteristic resistance Nges | [kN] | 15.80 25.20 3730 | 66.10 | 101.00
Design resistance yy.=1.4 Negs | [KN] | 1129 | 1800 | 2664 | 47.21 72.14
PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Neep | [kN] 9.00 1200 | 2000 | 3500 | 49.60
Design resistance yy,,=1.8 (M8) / 1.5 (M10-M20) Npgp | [kNI] 5.00 8.00 1333 2333 33.07
PULL-OUT FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Nep | [kN] 5.00 9.00 1200 | 20.00 | 30.00
Design resistance yy,=1.8 (M8) / 1.5 (M10-M20) Negp | [kN] 278 6.00 8.00 1333 20.00
(30737 = 112 1.22 1.00 114 1.07
Increasing factors for Ngy,, and Ngy C40/50 - 1.22 1.44 1.00 1.28 1.14
C50/60 - 133 1.67 1.00 143 1.21
Spacing Sen | [mm] 141 177 204 255 297
Edge distance Con | [mm] 71 89 102 128 149
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance G [mm] 40 50 65 100 120
Characteristic resistance for c, Ve | [kN] 5.03 7.32 1096 | 21.08 | 2855
Design resistance yy.= 1.8 (M8) / 1.5 (M10-M20) Veae | [kN] 279 4.88 7.30 14.06 19.03
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance G [mm] 40 45 65 90 100
Characteristic resistance for ¢, Ve | [kN] 3.56 4.52 7.76 13.01 15.98
Design resistance yy= 1.8 (M8) / 1.5 (M10-M20) Vege | [kNI 1.98 3.01 5.17 8.68 10.65
CONCRETE PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [ 1 1 2 2 2
Characteristic resistance Vikep | (KNI 9.00 1200 | 4000 | 7000 | 99.20
Design resistance yy= 1.8 (M8) / 1.5 (M10-M20) Veae | [KN] 5.00 8.00 26.67 46.67 66.13
CONCRETE PRY-OUT FAILURE; CRACKED CONCRETE C20/25
k [ 1 1 2 2 2
Characteristic resistance Vikep | (KNI 5.00 9.00 2400 | 40.00 | 60.00
Design resistance yy= 1.8 (M8) / 1.5 (M10-M20) Veaep | [KN] 278 6.00 16.00 | 2667 | 40.00
STEEL FAILURE
Characteristic resistance without lever arm Vs | [kNI | 10.10 16.00 | 2330 | 4300 | 6740
Design resistance yy,=1.25 Vegs | [kN] 8.08 1280 | 1864 | 3440 | 5392

[ concrete cone failure Ngi Nrg,c




MECHANICAL ANCHORS i

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)
Reduction factors for edge distance <C,, applicable to N, or N, for non-cracked  Reduction factors for edge distance <C,, applicable to Ng, or N,.. for cracked
concrete from 'Basic Performance’ table concrete from 'Basic Performance' table
[ m
h>
84h" hmm
0.68 |0.55

50| 078 |0.61 0.68 |0.53 45| 073 1058| 064 051

65| 094 |0.70, 0.80 |0.59| 0.73 |0.56 50| 078 |061| 068 |0.53

70| 1.00 |0.73) 084 |0.62| 0.76 0.58 65, 094 070, 0.80 |059| 073 |0.56

80 0.79] 092 |0.66| 083 0.62 70| 1.00 |0.73| 0.84 |062| 076 |0.58

90 086/ 1.00 |0.70| 091 |0.66 80 079] 092 1066| 083 |0.62

100 093 075/ 098 |0.70/ 0.83 0.62 90 0.86| 1.00 10.70| 091 066/ 0.78 |0.59

105 0.96 077/ 1.00 |072] 086 |0.63 100 093 075/ 1.00 1070, 083 |0.62| 076 |0.56
110 1.00 0.80 074/ 089 [0.65 110 1.00 0.80 0.74| 0.89 |0.65 080 |0.58
120 0.85 078/ 095 |0.68| 0.85 061 [130 0.90 0.82| 1.00 071 090 |0.63
130 0.90 0.82| 1.00 |0.71| 090 0.63] [150 1.00 091 077/ 1.00 |0.68
150 1.00 091 077 1.00 |0.68/ 170 1.00 0.84 0.73
170 1.00 0.84 073| 215 1.00 0.85
215 1.00 0.85| 240 093
265 1.00] |265 1.00
Tables only valid for one edge<C_, and S>S_,. For other cases use the Rawlplug Anchor Calculator.

EDGE DISTANCE (SHEAR)

Increasing factors for edge distance >C,;, applicable to Vg, for non-cracked Increasing factors for edge distance >C,;, applicable to Vg, for cracked concrete

concrete from ‘Design Performance’ table from ‘Design Performance’table

50 | 135 |1.35/ 1.00 |1.00 45| 103 103 1.00 |1.00
60 158 [1.58 124 |1.24 50| 1.10 110/ 115 115
65| 168 |1.68/ 131 |1.31] 1.00 [1.00 65| 132 |1.32| 159 |1.59/ 1.00 |1.00
70| 172 |1.72] 138 138 1.10 [1.10 70| 135 |135| 167 |167| 1.10 [1.10
80 152 [1.52] 132 [1.32 75 176 176 1.21 [1.21
88 156 |1.56| 149 |1.49 80 184 [1.84] 132 132
100 1.77 171 1.00 |1.00 90 197 [1.97| 154 |1.54] 1.00 |1.00
120 227 |2.00/ 1.27 |1.24] 1.00 [1.00] |100 177 171 115 115 1.00 [1.00
130 253 |2.14] 141 1.32] 1.1 [1.11] 130 253 214 162 [1.52| 140 140
158 253| 1.83 |1.55] 143 [1.32] |150 3.07 242| 196 [1.71] 1.69 |1.60
195 244 1186, 190 |1.57| [195 3.04| 2.80 [2.13| 240 |1.98
260 238 279 |2.00/ 210 309 227| 265 211
265 242 2.03| |270 2.82| 372 |261
340 252| |295 3.05 2.82
385 2.81] [410 3.75
Tables only valid for one edge>C,;,, and S23C, . For other cases use the Rawlplug Anchor Calculator.
SPACING
Reduction factors for spacing <S, applicable to Ngy/Vi, or N /Vi, for non-cracked  Reduction factors for spacing < applicable to Ngy/Vgy or N /V, for cracked
concrete from 'Basic Performance' table concrete from 'Basic Performance' table

min

70 | 075 066/ 0.70 |0.62 70| 075 |0.66] 0.70 |0.62

90 082 |0.70| 0.75 |0.65 0.72 |0.63 80| 078 |0.68 0.73 |0.63

100, 085 |0.73| 0.78 |0.67| 0.75 |0.65 90 | 082 |0.70| 0.75 |0.65 072 |0.63

110, 089 |0.75| 0.81 |0.68 0.77 |0.66 100, 085 |0.73] 0.78 |0.67| 0.75 |0.65

140/ 1.00 1082| 090 |0.73] 084 |0.71 140/ 1.00 082 090 10.73| 0.84 |0.71

160 086/ 095 |0.77] 0.89 10.74| 0.81 |0.69 150 0.84| 092 |0.75| 0.87 |0.72

180 091 1.00 080 094 |0.76] 085 |0.71| 0.80 |0.67| |160 086/ 095 1077/ 0.89 074 081 [0.69
205 0.97 0.84| 1.00 |0.80| 0.90 |0.74| 0.85 10.69 |180 091] 1.00 |0.80] 0.94 |0.76/ 0.85 [0.71] 0.80 |0.67
220 1.00 0.87 082| 093 076/ 087 |0.71) 205 0.97 0.84| 1.00 |0.80| 090 |0.74] 0.85 |0.69
225 0.88 083 094 076/ 0.88 |0.71) 220 1.00 0.87 082 093 |0.76/ 0.87 |0.71
240 0.90 085/ 097 |0.78| 0.90 |0.73| |240 0.90 085/ 0.97 078/ 0.90 |0.73
255 0.93 088 1.00 1080 093 |0.74 255 0.93 088 1.00 |0.80] 093 |0.74
300 1.00 0.94 085/ 1.00 |0.78/ 300 1.00 0.94 0.85/ 1.00 |0.78
340 1.00 0.90 082 340 1.00 0.90 0.82
380 0.94 0.86, 1400 0.97 0.88
430 1.00 091 1430 1.00 091
530 1.00/ [530 1.00

Tables only valid for one spacing <S,y and C=C,. For other cases use the Rawlplug Anchor Calculator.
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m MECHANICAL ANCHORS

REDUCED EMBEDMENT DEPTH

Size M8 M10 M12 M16 M20
Embedment depth | hy (fmml| 32 | 39 | 48 | 6 | 80
TENSION LOAD

STEEL FAILURE
Characteristic resistance Nas | [kNI 15.80 25.20 37.30 66.10 | 101.00
Design resistance yy,=1.4 Negs | [kN] | 11.29 1800 | 26.64 | 4721 72.14

PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nawp | [kN] 7.50 9.00 1200 | 2640 @ 36.10

Design resistance yy,=1.8 (M8-M10) / 1.5 (M12-M20)| Ngy, [kN] 417 5.00 8.00 17.60 24,07

PULL-OUT AND CONCRETE CONE FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Nawp | [kN] 3.00 6.00 9.00 16.00 | 25.80
Design resistance yy,=1.8 (M8-M10) /1.5 (M12-M20) Ngq, | [kN] 1.67 333 6.00 10.67 17.20

C30/37 = 1.20 1.16 1.22 1.1 112
Increasing factors for Ngy,, and Neg C40/50 - 1.40 133 1.44 1.22 1.26
C50/60 - 1.60 1.50 167 133 1.39
Spacing Sen | [mm] 96 17 144 195 240
Edge distance | Cgyn | [mm] | 48 59 72 98 120

CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25

Edge distance [ [mm] 45 60 100 125 200
Characteristic resistance for ¢, Ve | [kN] 552 8.67 1836 | 27.01 54.09
Design resistance yy,=1.8 (M8-M10) / 1.5 (M12-M20) Vg, | [kNI 3.07 4.82 12.24 18.01 36.06
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance [ [mm] 40 50 80 110 120
Characteristic resistance for c, Veie | [kN] 3B 4.80 9.61 16.12 19.38
Design resistance yy,=1.8 (M8-M10) / 1.5 (M12-M20) Vg, | [kN] 1.85 267 6.41 10.75 1292
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [l 1 1 1 2 2
Characteristic resistance Vikeo | [kNI 7.50 9.00 1200 | 52.80 72.20
Design resistance yy=1.8 (M8-M10) / 1.5 (M12-M20)| Viy, | [kN] 4.17 5.00 8.00 3520 | 48.13
PRY-OUT FAILURE; CRACKED CONCRETE C20/25

k [l 1 1 1 2 2
Characteristic resistance Vikeo | [kNI 3.00 6.00 9.00 32.00 51.60
Design resistance yy=1.8 (M8-M10) /1.5 (M12-M20), Vgy., | [kN] 1.67 3.33 6.00 2133 34.40
STEEL FAILURE
Characteristic resistance without lever arm Vs | kNI | 10.10 16.00 | 2330 | 43.00 67.40
Design resistance yy,=1.25 Vegs | [kN] 8.08 12.80 1864 | 3440 53.92

[ concrete cone failure Ny i Npg.c




MECHANICAL ANCHORS Guladlid

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)
Reduction factors for edge distance <C_,\ applicable to N, or N, for non-cracked  Reduction factors for edge distance <C,, applicable to Ng, or N, for cracked
concrete from 'Basic Performance’ table concrete from 'Basic Performance’ table
h> h> h> h>
1.84h,,, i 1.84h,,1, P 1.84h, | P 1.84h ;.| ™"
50 | 1.00 070, 0.89 |0.64
60 0.78/ 1.00 |0.70
. 80 0.95 0.85/ 1.00 0.73
100 1.00, 1.00 |0.85 85 1.00 0.88 0.76
125 1.00/ 1.00 |0.83 100 1.00 0.85
140 0.90 110 091} 1.00 0.76
150 0.95 120 0.97 081 1.00 0.69
160 1.00 125 1.00 0.83 071
200 1.00 10.98 | 160 1.00 0.83
205 1.00/ | 180 0.90
200 0.98
205 1.00
Tables only valid for one edge<C,,y and S2S_,. For other cases use the Rawlplug Anchor Calculator. [ valid for s >ETA s for ¢,
EDGE DISTANCE (SHEAR)
Increasing factors for edge distance >C,,;, applicable to Vyy, for non-cracked Increasing factors for edge distance >C,,;, applicable to V¢, for cracked concrete
concrete from ‘Design Performance’table from ‘Design Performance’table

c c
(121,56, g 1215, | 12156 By 12156, By 1215, g [ i 21,56 i 0215 g 15 By 12156, g 2156,
45 100 |1.00 40 090 090

50 | 115 115 50 100 100

55 132 132 55 114 114

60 100 |1.00 60 114 114

100 065|065 80 094 094

125 100 083 110 100 1089

150 128 097 120 112 095 100 094
200 189 (125 100 073| |150 152 115 134 |1.13
220 135 114 079 |180 195 135 172|132
247 150 133 (087 |200 148 198 144
280 167 098] |245 177 260 1.2
320 189 110|270 193 187
380 127|350 234
400 133|400 264

Tables only valid for one edge>C,;, and $23C, . For other cases use the Rawlplug Anchor Calculator.

min

SPACING
Reduction factors for spacing <S,, applicable to Ng,/Vg, or N, /V,.. for non-cracked  Reduction factors for spacing <5, applicable to Ngy/Vgy or N /V, for cracked
concrete from 'Basic Performance' table concrete from 'Basic Performance’ table

1.84h, 1,

55 55

65 | 084 |0.69 75| 089 |072| 082 0.69

75| 089 [072| 0.82 |0.69 80 | 092 |074/ 084 |0.70!

85 | 094 075/ 086 [0.71 95| 100 [078 091 |0.74

95 1.00 [0.78] 091 0.74 100 0.79| 093 0.75

100 0.79] 093 0.75 120 0.85/ 1.00 |0.80]

120 0.85/ 1.00 0.80 150 0.94 0.88/ 1.00 0.80

140 091 0.85 170 1.00 093 0.84

150 0.94 0.88/ 1.00 |0.80 180 0.95 0.86

170 1.00 0.93 0.84 190 098! 0.88| 0.99 10.80

190 0.98 0.88/ 0.99 0.80 195 0.99. 0.89| 1.00 0.80

195 0.99 0.89/ 1.00 0.80 200 1.00 0.90 0.81

200 1.00 0.90 0.81 250 1.00 0.89

250 1.00 0.89 260 091

300 0.97| 1.00 0.87| |280 0.94

320 1.00 0.89 |300 0.97| 1.00 0.87

380 096 |320 1.00 0.89

410 1.00 |410 1.00
Tables only valid for one spacing <S,,y and C>C. For other cases use the Rawlplug Anchor Calculator. [ ] validforc>ETAcfors,;,
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m MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - STANDARD EMBEDMENT DEPTH

Size M8 M10 M12 M16 M20
Embedment depth | hy Imml| 47 | 59 | 68 | 8 | 99
R (for El) = 30 minutes

STEEL FAILURE

Characteristic resistance Nagiso | KNI 040 | 090 | 170 | 310 | 490
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Nakp, fizzo ‘ [kN] ‘ 1.30 ‘ 2.30 ‘ 3.00 ‘ 5.00 ‘ -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Nawe im0 | [KN] 2.70 4.80 6.90 12.00 17.60

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 2 2 2

Characteristic resistance Vekepficzo | [KN] 1.30 230 6.00 10.00 -
STEEL FAILURE

Characteristic resistance ‘ Viks fis30 ‘ [kN] ‘ 0.40 ‘ 0.90 ‘ 1.70 ‘ 3.10 ‘ 4.90

R (for El) = 60 minutes

TENSION LOAD

STEEL FAILURE

Characteristic resistance ‘ Nags, im0 ‘ [kN] ‘ 0.30 ‘ 0.80 ‘ 1.30 ‘ 240 ‘ 3.70
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Naip, fizso ‘ [kN] ‘ 1.30 ‘ 230 ‘ 3.00 ‘ 5.00 ‘ -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Neesicgo | [KN] 2.70 4.80 6.90 12.00 17.60

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 2 2 2

Characteristic resistance Vekep,ficgo | [KN] 1.30 230 6.00 10.00 -
STEEL FAILURE
Characteristic resistance ‘ Vais fiz60 ‘ [kN] ‘ 030

o
o
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MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - STANDARD EMBEDMENT DEPTH
continued

Size M8 M10 M12 M16 M20
Embedment depth ‘ hes ‘ [mm] ‘ 47 ‘ 59 ‘ 68 ‘ 85 ‘ 99 ‘
R (for El) = 90 minutes

STEEL FAILURE
Characteristic resistance Ngopwo | N 030 | 060 | 110 | 200 | 320
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Npgaoso | N 130 | 230 300 | 500 | -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Neefico | [KN] 2.70 4.80 6.90 12.00 17.60

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 2 2 2

Characteristic resistance Vekep,ficoo | [kN] 1.30 230 6.00 10.00 °
STEEL FAILURE

Characteristic resistance Viks,fi=90 ‘ [kN] ‘ 0.30 0.60 1.10 2.00 3.20

R (for El) = 120 minutes

STEEL FAILURE

Characteristic resistance ‘ NRkslﬁ:m‘ [kN] ‘ 0.20 ‘ 0.50 ‘ 0.80 ‘ 1.60 ‘ 250
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘NRKP’HZO‘ [kN] ‘ 1.00 ‘ 1.80 ‘ 240 ‘ 4.00 ‘ -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance | Nyopno | KNI | 220 390 | 55 | 960 | 1400

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 2 2 2

Characteristic resistance Vikep,fic1zo | KNI 1.00 1.80 4.80 8.00 =
STEEL FAILURE
Characteristic resistance ‘ Viks fic120 ‘ [kN] ‘ 0.20 ‘ 0.50 ‘ 0.80 ‘ 1.60 ‘ 250




m MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - REDUCED EMBEDMENT DEPTH

Size ‘ M8 ‘ Mm10 ‘ M12 ‘ M16 ‘ M20
Embedment depth het [mm] 32 39 48 65 80
R (for El) = 30 minutes

STEEL FAILURE
Characteristic resistance ‘ Nas, fiz30 ‘ [kN] ‘ 0.40 ‘ 0.90 ‘ 170 ‘ 3.10 ‘ 490
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance [kN]‘ 0.80 ‘ 1.50 ‘ 230 ‘ 4.00 ‘ -

‘ Nakp, fizz0 ‘

CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Neesiczo | [KN] 1.00 1.70 2.90 6.10 10.30

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 1 2 2

Characteristic resistance Vikep,ficzo | (KNI 0.80 1.50 230 8.00 =
STEEL FAILURE

Characteristic resistance Vaesiso | NI | 040 | 090 170 | 310 | 4%

R (for El) = 60 minutes

STEEL FAILURE

Characteristic resistance Npwico | KNI 030 | 08 | 130 | 240 | 370
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Nekp, fizso ‘ [kN] ‘ 0.80 ‘ 1.50 ‘ 230 ‘ 4.00 ‘ -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Niieiceo | [KN] 1.00 1.70 2.90 6.10 10.30

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2 2

Characteristic resistance Vekep,fisso | KNI 0.80 1.50 2.30 8.00 =
STEEL FAILURE
Characteristic resistance VRis, =60 ‘ [kN] ‘ 0.30 0.80 1.30 240 3.70




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - REDUCED EMBEDMENT DEPTH
continued
Size M8 M10 M12 M16 M20

Embedment depth he ‘ [mm] ‘ 32

R (for El) = 90 minutes

STEEL FAILURE

Characteristic resistance ‘ Nays, fizoo ‘ [kN] ‘ 0.30 ‘ 0.60 ‘ 1.10 ‘ 2.00 ‘ 3.20
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Nupeso | KNI 080 | 150 | 230 400 | -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Newefioo | [KN] 1.00 1.70 2.90 6.10 10.30

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 1 2 2

Characteristic resistance Veep,ficoo | [KN] 0.80 1.50 230 8.00 =
STEEL FAILURE

Characteristic resistance Viks fizo0 ‘ [kN] ‘ 0.30 0.60 1.10 2.00 3.20

R (for El) = 120 minutes

STEEL FAILURE

Characteristic resistance ‘ NRklslﬁ:m‘ [kN] ‘ 0.20 ‘ 0.50 0.80 ‘ 1.60 ‘ 2.50
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘NRmﬁﬂm‘ [kN] ‘ 0.60 ‘ 1.20 ‘ 1.80 ‘ 3.20 ‘ -
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Neweficzo | KNI 0.80 1.40 2.30 4.90 8.20

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2 2

Characteristic resistance Vikep,fizizo | KNI 0.60 1.20 1.80 6.40 =
STEEL FAILURE
Characteristic resistance ‘ Viks, fiz120 ‘ [kN] ‘ 0.20 ‘ 0.50 ‘ 0.80 ‘ 1.60 ‘ 2.50




m MECHANICAL ANCHORS

MECHANICAL PROPERTIES

Size M8 M10 M12 M16 M20
Nominal ultimate strength - tension fu [IN/mm2] 620 620 620 620 620

Nominal ultimate strength - shear fu [IN‘mm?2] 520 520 520 520 520

Nominal yield strength - tension fa [IN/mm?] 5332 5332 533.2 533.2 5332
Nominal yield strength - shear fu [IN/mm?] 416 416 416 416 416

Cross section area - tension A, | [mm?] 255 40.7 60.1 106.6 162.9
Cross section area - shear A, | [mm?] 38.9 61.7 89.6 165.2 259.1
Elastic section modulus W, | [mm3] 343 68.3 119.6 299.5 588.3
Characteristic bending resistance MO, [Nm] 19.0 38.0 67.0 167.0 3280
Design bending resistance M | [Nm] 15.2 304 53.6 1336 2624




MECHANICAL ANCHORS

R-HPTII-A4 — Throughbolt for cracked and non-cracked concrete

PRODUCT INFORMATION

R-HPTII-A4

BASE MATERIAL: FEATURES:

+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval)  « Through fixing

+ Cracked concrete, class C20/25-C50/60 (Option 1 approval) « ETAG 001 - Option 1

+ Reinforced and unreinforced concrete « Fire reaction class A1 (acc. to 96/603/EC Directive)
+ Stainless steel grade A4 (1.4587)

APPROVALS AND REPORTS: + Suitable in corrosion categories C1, C2 and C3

« ETA-12/0021 Option 1 according to EN 1SO 12944-2:2001

Fixture

Hole diameter

R-HPTII-A4-08060/10 8 60 10 9
R-HPTII-A4-08075/10 8 75 25 10 9
R-HPTII-A4-08085/20 8 85 35 20 9

e R-HPTII-A4-08095/30 8 95 45 30 9
R-HPTII-A4-08105/40 8 105 55 40 9
R-HPTII-A4-08115/50 8 115 65 50 9
R-HPTII-A4-10065/5 10 65 5 - 1
R-HPTII-A4-10080/20 10 80 20 - n

M10 R-HPTII-A4-10095/15 10 95 35 15 "
R-HPTII-A4-10115/35 10 115 55 35 1"
R-HPTII-A4-10130/50 10 130 70 50 1"
R-HPTII-A4-10140/60 10 140 80 60 il
R-HPTII-A4-12080/5 12 80 5 - 13
R-HPTII-A4-12100/5 12 100 25 5 13

M12 R-HPTII-A4-12125/30 12 125 50 30 13
R-HPTII-A4-12150/55 12 150 75 55 13
R-HPTII-A4-12180/85 12 180 105 85 13
R-HPTII-A4-16125/5 16 125 25 5 18
R-HPTII-A4-16140/20 16 140 40 20 18

e R-HPTII-A4-16150/30 16 150 50 30 18
R-HPTII-A4-16180/60 16 180 80 60 18
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MECHANICAL ANCHORS

INSTALLATION DATA
7 R
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Size M8 M10 M12 M16
Anchor diameter d | [mm] 8 10 12 16
Hole diameter in substrate dy | [mm] 8 10 12 16
Installation torque Tingt | [Nm] 15 30 50 100

STANDARD EMBEDMENT DEPTH
Min. hole depth in substrate hy, | [mm] 55 69 80 100
Installation depth hrom,s | [mm] 55 69 80 100
Min. substrate thickness Nevin,s | [mm] 100 120 140 170
Min. spacing (Non-cracked concrete) Smins | LMM] 55 70 90 135
Min. edge distance (Non-cracked concrete) | ¢, s | [mm] 40 50 55 80
Min. spacing (Cracked concrete) Smins | [MM] 55 70 90 135
Min.edge distance (Cracked concrete) Cins | [Mm] 40 45 55 70
REDUCED EMBEDMENT DEPTH

Min. hole depth in substrate hy, | [mm] 40 49 60 80
Installation depth Noom,r | [mm] 40 49 60 80
Min. substrate thickness o, | [mm] 100 100 100 130
Min. spacing (Non-cracked concrete) Sminr | [MM] 50 70 120 150
Min. edge distance (Non-cracked concrete) | ¢, . | [mm] 50 70 95 100
Min. spacing (Cracked concrete) Smin,r | [MM] 50 70 120 150
Min. edge distance (Cracked concrete) Conin,e | (mmY] 40 50 70 85

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Insert anchor through fixture into hole and tap until required installation depth is achieved.
4.Tighten to the recommended torque.

)

-




MECHANICAL ANCHORS

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Concrete type Non-cracked Cracked

TENSION LOAD Ng,, .

Standard embedment depth [kN] | 1539 | 2277 | 29.21 | 5578 9.71 1145 | 1861 | 3043
Reduced embedment depth [kN] | 1039 @ 16.01 2209 | 37.90 5.55 9.76 1337 | 2221
SHEAR LOAD Vg, .,

Standard embedment depth [kN] | 14.00 & 2220 | 2960 | 5450 | 1400 | 2220 | 29.60 | 54.50
Reduced embedment depth [kN] | 14.00 & 19.20 | 29.60 | 5450 | 1400 | 1920 | 29.60 | 54.50
CHARACTERISTIC LOAD
TENSION LOAD N,

Standard embedment depth [kN] | 9.00 16.00 | 2500 | 3950 | 6.00 9.00 | 1200 | 25.00
Reduced embedment depth [kN] | 7.50 1200 @ 16.80 @ 26.40 3.00 7.50 9.00 16.00
SHEAR LOAD Vg,

Standard embedment depth [kN] | 11.70 = 1850 @ 2460 @ 4540 | 6.00 9.00 | 24.00 | 4540
Reduced embedment depth [kN] | 11.70 @ 1470 | 2460 @ 4540 3.00 7.50 9.00 32.00
DESIGN LOAD
TENSION LOAD Ny
Standard embedment depth [kN] | 5.00 1067 | 1667 | 2633 | 333 6.00 8.00 16.67
Reduced embedment depth [kN] | 417 6.67 1120 17.60 1.67 417 6.00 10.67
SHEAR LOAD V¢
Standard embedment depth [kN] | 9.36 1480 19.68 @ 36.32 333 6.00 16.00 = 3333
Reduced embedment depth [kN] | 9.36 817 | 1968 @ 3632 | 167 417 6.00 | 21.33
RECOMMENDED LOAD*

TENSION LOAD N,

Standard embedment depth [kN] | 3.57 7.62 1190 | 1881 238 4.29 571 11.90
Reduced embedment depth [kN] | 2.98 4.76 8.00 12,57 1.19 298 429 7.62
SHEARLOADV,,.

Standard embedment depth [kN] | 6.69 1057 | 1406 | 2594 | 238 429 | 1143 | 2381
Reduced embedment depth [kN] | 6.69 5.83 1406 | 25.94 1.19 298 4.29 15.24

* partial safety factor 1.4

[ ] steelfailure
[ 7] pry-outfailure
I concrete cone failure




MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

STANDARD EMBEDMENT DEPTH

A ----

Embedment depth

TENSION LOAD
STEEL FAILURE
Characteristic resistance Naes | [kN] 21.20 33.60 44.80 82.60
Design resistance yy,=1.5 Negs | [kN] 14.13 2240 29.87 55.07
PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nawp | [kN] 9.00 16.00 25.00 39.50
Design resistance yy,=1.8 (M8) / 1.5 (M10-M16) Negp | [kN] 5.00 10.67 16.67 26.33
PULL-OUT FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Npep | [kNI] 6.00 9.00 12.00 25.00
Design resistance yy,,=1.8 (M8) / 1.5 (M10-M16) Negp | [kN] 333 6.00 8.00 16.67
C30/37 = 1.16 1.26 1.23 1.18
Increasing factors for Ngy,, and Neg C40/50 - 133 1.52 145 137
C50/60 - 1.50 1.78 1.67 1.55
Spacing San | [mm] 141 177 204 255
Edge distance Con | [mm] 71 89 102 128
SHEARLOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] 40 50 55 80
Characteristic resistance for c, Ve | [kN] 5.03 732 8.81 15.77
Design resistance yy=1.8 (M8) /1.5 (M10-M16) Vege | [kN] 279 4.88 5.87 10.51
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance ¢, | [mm] 40 45 55 70
Characteristic resistance for c, Vake | [kN] 3.56 4.52 6.24 9.41
Design resistance yy=1.8 (M8) /1.5 (M10-M16) Veae | [kN] 1.98 3.01 4.16 6.27
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [l - - - -
Characteristic resistance Vekep | [KN] - - - -
Design resistance y;,=1.8 (M8) /1.5 (M10-M16) Vegep | [KNI] - - - -
PRY-OUT FAILURE; CRACKED CONCRETE C20/25
k [l 1 1 2 2
Characteristic resistance Vekep | [KN] 6.00 9.00 24.00 50.00
Design resistance y;,=1.8 (M8) /1.5 (M10-M16) Vegep | [KN] 333 6.00 16.00 3333
STEEL FAILURE
Characteristic resistance without lever arm Veks | [kNI 11.70 18.50 24.60 45.40
Design resistance yy,=1.25 Vras | [kN] 9.36 14.80 19.68 36.32

[ concrete cone failure Nakei Npge




MECHANICAL ANCHORS \(auldllss

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)

!

Tables only valid for one edge
<Cgyand S25

For other cases use the
Rawlplug Anchor Calculator

EDGE DISTANCE (SHEAR)

Cv

Tables only valid for one edge
>C,,nand 523C,

For other cases use the
Rawlplug Anchor Calculator

SPACING

Tables only valid for one spacing
<Senand CCy

For other cases use the
Rawlplug Anchor Calculator

Reduction factors for edge distance <C,, applicable to Ny, or
N, for non-cracked concrete from 'Basic Performance' table

rec

Reduction factors for edge distance <C, applicable to Ny, or
N, for cracked concrete from 'Basic Performance’ table

rec

75 0.72| 0.88 |0.64/ 0.80 0.60 70 | 1.00 |0.69] 0.84 |0.62] 0.76 |0.58] 0.67 [0.53
80 0.75| 092 |0.66| 0.83 0.62 0.72 [0.56 | 75 072 088 0.64 0.80 060 0.70 0.54
90 081/ 1.00 0.70] 091 0.66 0.78 0.59 | 90 081 1.00 0.70, 091 066 0.78 0.59
100 0.87 0.75 098 0.70 0.83 [0.62 |100 0.87 0.75/ 0.98 |0.70, 0.83 [0.62
110 0.93 0.80 074 089 0.65 [110 0.93 0.80, 1.00 0.74] 0.89 [0.65
120 1.00 0.85 078 095 0.68 |120 1.00) 0.85 0.78 0.95 0.68
130 0.90 0.82 1.00 0.71 [130 0.90 082 1.00 0.71
150 1.00) 091 0.77, {150 1.00 091 0.77,
170 1.00 084 [170 1.00 0.84
215 1.00 215 1.00

Increasing factors for edge distance >C,;, applicable to Vg,
for non-cracked concrete from ‘Design Performance’ table

Increasing factors for edge distance >C,;, applicable to Vg,
for cracked concrete from ‘Design Performance’table

50 | 1.35 |1.35] 1.00 |1.00 45 | 1.17 [1.17| 1.00 [1.00

60 172 |1.72| 127 [1.27| 1.12 [1.12 59 | 147 147 143 [143| 1.10 [1.10

70 | 213 |2.08| 1.56 |1.56| 1.37 |1.37, 70 | 1.68 |1.68 1.67 |1.67| 1.37 [1.37 1.00 |1.00
75| 234 {220/ 1.71 1.71] 1.50 |1.50! 75 1.76 |1.76| 1.50 [1.50] 1.09 |1.09
80 | 255 |2.33| 1.87 |1.87| 1.64 |1.64| 1.00 [1.00 | 80 1.84 1.84) 164 [1.64 1.19 |1.19
95 | 323 |271| 236 [2.17| 2.06 [2.04| 1.25 [1.25| | 90 1.97 11.97| 1.91 [1.91) 1.38 |1.38
100 2.84| 2.53 2.26/ 2.20 2.13| 1.34 |1.34] |100 220 |2.13] 1.59 |1.59,
114 3.18| 3.02 2.53| 2.63 |2.38] 1.59 |1.59| |105 235 |2.22] 1.69 |1.69
120 B86) 265 282 249 1.70 1.65 |115 266 |240| 1.91 |1.89
135 294 331 |2.75| 1.99 |1.82] |150 382 |3.01] 272 |2.36
140 3.03 2.84| 2.09 |1.88/ |198 3.84| 3.95 |2.99
165 3.27| 260 |2.16| | 245 528 |3.59
200 337 |2.54| |280 4.03
250 3.08 |320 4.53
280 340/ (380 5.28

Reduction factors for spacing <S,,, applicable to Ngy/Vgy or N/

V. for non-cracked concrete from 'Basic Performance’ table

Reduction factors for spacing <5, applicable to Ngy/Vg or N ../
V. for cracked concrete from 'Basic Performance' table

135 0.78 0.76 0.66 | 150

140 1.00 0.79| 0.90 |0.73| 0.84 |0.71] 0.77 0.66 |160 0.83| 0.95 0.77| 089 0.74| 0.81 |0.69
180 0.88/ 1.00 |0.80 0.94 [0.76/ 0.85 0.71 |180 0.88| 1.00 |0.80| 0.94 0.76| 0.85 [0.71
200 0.92 0.83] 0.99 [0.79 0.89 [0.73 200 0.92 0.83/ 099 0.79] 0.89 [0.73
205 093 0.84/ 1.00 |0.80 0.90 0.74 |205 0.93 0.84/ 1.00 0.80 0.90 |0.74
220 0.96 0.87 0.82| 093 |0.76 |220 0.96 0.87 0.82 093 |0.76
240 1.00 0.90 0.85 097 (0.78 240 1.00 0.90 0.85 097 0.78
255 0.93 0.88/ 1.00 (0.80 |255 0.93 0.88 1.00 |0.80
300 1.00 0.94 0.85 {300 1.00 0.94 0.85
340 1.00 0.90 |340 1.00 0.90
430 1.00/ 430 1.00




MECHANICAL ANCHORS

REDUCED EMBEDMENT DEPTH

Size M8 M10 M12 M16
Embedment depth ‘ het ‘ [mm] ‘ 32 ‘ 39 ‘ 48 ‘ 65
TENSION LOAD
STEEL FAILURE
Characteristic resistance Nges | [kN] 21.20 33.60 44.80 82.60
Design resistance yy,=1.5 Negs | [kN] 14.13 22.40 29.87 55.07
PULL-OUT AND CONCRETE CONE FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Newp | [kN] 750 12.00 16.80 26.40
Design resistance yy,=1.8 (M8-M10) /1.5 (M12-M16) Negp | [kN] 417 6.67 11.20 17.60
PULL-OUT FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Nao | [kN] 3.00 7.50 9.00 16.00
Design resistance yy,=1.8 (M8-M10) /1.5 (M12-M16) Negp | [kN] 1.67 417 6.00 10.67
C30/37, - 1.07 1.07 1.16 1.18
Increasing factors for Ngy,, and Neg C40/50, - 1.13 1.13 132 137
C50/60 - 1.20 1.20 149 1.55
Spacing Sen | mm] 96 1m7 144 195
Edge distance Con | [mm] 48 59 72 98
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] 50 70 95 100
Characteristic resistance for ¢, Veke | [kNI 6.37 10.70 17.12 20.04
Design resistance y,).=1.8 (M8-M10) /1.5 (M12-M16) Vege | [kN] 3.54 5.94 1142 13.36
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] 40 50 70 85
Characteristic resistance for ¢, Veke | [kNI 333 4.80 8.03 11.45
Design resistance y;,=1.8 (M8-M10) /1.5 (M12-M16) Vege | [kN] 1.85 267 535 7.63
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [ - 1.20 - -
Characteristic resistance Ve | [kN] - 14.70 - -
Design resistance y;,=1.8 (M8-M10) /1.5 (M12-M16) Vraep | [KN] - 8.17 - -
PRY-OUT FAILURE; CRACKED CONCRETE C20/25
k [ 1 1 1 2
Characteristic resistance Ve | [kN] 3.00 7.50 9.00 32.00
Design resistance y,.=1.8 (M8-M10) /1.5 (M12-M16) Vedep [kN] 1.67 417 6.00 2133
STEEL FAILURE
Characteristic resistance without lever arm Vs | [kNI 11.70 18.50 24.60 45.40
Design resistance yy,=1.25 Vrgs | [kN] 9.36 14.80 19.68 36.32

[ concrete cone failure Ny Nag o




MECHANICAL ANCHORS \(auldllss

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

Reduction factors for edge distance <C, applicable to Ny, or
N, for cracked concrete from 'Basic Performance’ table

EDGE DISTANCE (TENSION)

!

Cy

Tables only valid for one edge
<Cgyand S25

For other cases use the
Rawlplug Anchor Calculator

Reduction factors for edge distance <C,, applicable to Ny, or
N, for non-cracked concrete from 'Basic Performance' table

rec

rec

M10 M12
h> h> h>
i N 1.84h,,,1 P 1.84h,, h""“1-84hmm min

80 1.00 0.85 70 0.90 0.77| 0.98 |0.68
95 0.96/ 1.00 [0.82 75 0.95 0.81] 1.00 0.70
100 1.00 0.85 1.00 |0.72/ | 80 1.00 0.85 0.73
110 0.91 0.76| | 85 0.88 0.76/ 0.90 |0.66
125 1.00 0.83] | 95 0.96 0.82| 0.98 |0.70
130 0.86/ | 100 1.00 0.85 1.00 0.72
140 0.90/ | 125 1.00 0.83
150 0.95| | 140 0.90
160 1.00/ | 160 1.00

Increasing factors for edge distance >C,;, applicable to Vg,

EDGE DISTANCE (SHEAR) for non-cracked concrete from ‘Design Performance’table
Cv

95 | 243 2.04 1.00 [1.00

Tables only valid for one edge 100 261 213 1.07 [0.88 1.00 |1.00;

>C,nand 523C, 110 232 122 095 1.14 |1.14

min B

For other cases use the 25 261 146 1106 135 1112
140 170 .17 157 |1.24

Rawlplug Anchor Calculator 150 125 172 131
160 132 1.88 |1.38
175 143 213 [1.50;
210 168 273 |1.75
250 2.04
340 2.68!

SPACING

Tables only valid for one spacing
<Senand CCy

For other cases use the
Rawlplug Anchor Calculator

Increasing factors for edge distance >C,;,

applicable to Vg,

for cracked concrete from ‘Design Performance’table

C

[mx] h21.5c‘,‘ hpin[n21.5¢ | (h21.5¢ by th>1.5¢,|h o
40 0.0 |0.90

50 1.00 [1.00

60 1.28 [1.28

65 143 143

70 1.58 [1.58| 1.00 1.00

75 1.10 [1.10

85 1.00 |1.00
90 1.08 |1.08
95 1.16 |1.16
100 1.24 124
120 1.58 |1.34
150 214 1.63
180 2.74 1190
200 2.08
220 2.26|
275 276

Reduction factors for spacing <5,y applicable to Ngy/Vgy or N,/ Reduction factors for spacing <5, applicable to Ngy/Ve, o N /
V. for non-cracked concrete from 'Basic Performance’ table

rec

V. for cracked concrete from 'Basic Performance' table

S

{mm] h> h> h> h>

1.84h, ;.| ™"(1.84h 1.84h, .| ™"1.84h .| ™"
100/ 1.00 0.81 0.93 |0.75 110 0.84 0.97 0.78]
110 0.84 097 0.78 120 .88 1.00 [0.80 0.92 (0.74
120 .88 1.00 |0.80] 0.92 [0.74 140 0.94 0.85 0.99 0.78|
130 0.91 0.83] 0.95 0.76| 145 0.95| 0.86 1.00 0.79
145 0.95 0.86/ 1.00 0.79| 150 0.97, 0.88| 0.80| 0.88 |0.73
150 0.97 0.88 0.80 0.88 |0.73| | 160 1.0 0.90 082 091 0.75
160 1.00 0.90 0.82 091 |0.75| [170 0.93 0.84 0.94 0.77
180 0.95 0.86| 0.96 |0.78| | 180 0.95 0.86| 0.96 |0.78
195 0.99 0.89 1.00 |0.80| | 195 0.99 0.89 1.00 0.80
200 1.00 0.90| 0.81/ | 200 1.00) 0.9 0.81
250 1.00| 0.89] | 250 1.00 0.89
320 1.00/ | 320 1.00

©RAWLPLUG 63




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - STANDARD EMBEDMENT DEPTH

Size M8 M10 M12 M16
Embedment depth . hy Imm 47 59 | 6 | 8
R (for El) = 30 minutes

STEEL FAILURE

Characteristic resistance ‘ Npis fi=30 ‘ [kN] ‘ 0.70 1.50 2.50 4.70
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Neyp, fiz30 ‘ [kN] ‘ 1.50 ‘ 230 ‘ 3.00 ‘ 6.30
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Newefiezo | [KN] 2.70 4.80 6.90 12.00

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 2 2

Characteristic resistance Vekepficzo | [KN] 1.50 230 6.00 12.60
STEEL FAILURE

Characteristic resistance ‘ Vais,fizz0 ‘ [kN] ‘ 0.70 1.50 2.50 4.70

R (for El) = 60 minutes

STEEL FAILURE

Characteristic resistance ‘ Npis fi=60 ‘ IkN] ‘ 0.60 ‘ 1.20 ‘ 2.10 ‘ 3.90
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Nnk,p,ﬁ=50 ‘ [kN] ‘ 1.50 ‘ 2.30 ‘ 3.00 ‘ 6.30
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Nekeficeo | [kN] 2.70 4.80 6.90 12.00

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 2 2

Characteristic resistance Vekepficgo | [KN] 1.50 230 6.00 12.60
STEEL FAILURE
Characteristic resistance ‘ Viis, fizs0 ‘ [kN] ‘ 0.60 1.20 2.10 3.90




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - STANDARD EMBEDMENT DEPTH

continued

____ A
Embedment depth hes ‘ [mm] ‘ 47

R (for El) = 90 minutes

STEEL FAILURE

Characteristic resistance ‘ Nay.s, fizg ‘ [kN] ‘ 0.40 ‘ 0.90 ‘ 1.70 ‘ 3.10
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Nakp, fizoo ‘ [kN] ‘ 1.50 ‘ 230 ‘ 3.00 ‘ 6.30
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance Neie oo | [KN] 270 4.80 6.90 12.00

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60

k 1 1 2 2

Characteristic resistance Vikep,fizoo | KNI 1.50 230 6.00 12.60
STEEL FAILURE

Characteristic resistance Vs fizso ‘ [kN] ‘ 0.40 0.90 1.70 3.10

R (for El) = 120 minutes

STEEL FAILURE

Characteristic resistance ‘ Nk, i120 ‘ [kN] ‘ 0.40 ‘ 0.80 ‘ 1.30 ‘ 250
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance ‘ Naip, fizi20 ‘ [kN] ‘ 1.20 ‘ 1.80 ‘ 240 ‘ 5.00
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Npkc ficizo | [KN] 2.20 3.90 5.50 9.60
SHEAR LOAD
PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 2 2
Characteristic resistance Vekep, ficizo | [KN] 1.20 1.80 4.80 10.00

STEEL FAILURE
Characteristic resistance ‘ Vs fiz120 ‘ [kN] ‘ 0.40 0.80 1.30 2.50




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - REDUCED EMBEDMENT DEPTH

Size ‘ M8 ‘ M10 ‘ M12 ‘ M16
Embedment depth het [mm] 32 39 48 65
R (for El) = 30 minutes

STEEL FAILURE

Characteristic resistance ‘ Nais, fiz30 ‘ [kN] ‘ 0.70 ‘ 1.50 ‘ 2.50 ‘ 4.70
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance ‘ Neip, izs0 ‘ [kN] ‘ 0.80 ‘ 1.90 ‘ 230 ‘ 4.00
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Neiefiezo | [kN] 1.00 1.70 2.90 6.10
SHEAR LOAD
PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2
Characteristic resistance Vekepfizo | KNI 0.80 1.90 230 8.00
STEEL FAILURE
Characteristic resistance Viks, fi=30 ‘ [kN] ‘ 0.70 1.50 2.50 4.70

R (for El) = 60 minutes

STEEL FAILURE

Characteristic resistance ‘ Nais, im0 ‘ [kN] ‘ 0.60 ‘ 1.20 ‘ 2.10 ‘ 3.90
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance ‘ Neyp, fizs0 ‘ [kN] ‘ 0.80 ‘ 1.90 ‘ 230 ‘ 4,00
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60

Characteristic resistance [kN] 1.00

PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2

Characteristic resistance Vekepfico | [KN] 0.80 1.90 230 8.00
STEEL FAILURE
Characteristic resistance ‘ Viks, fizs0 ‘ [kN] ‘ 0.60 1.20 2.10 3.90




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE - REDUCED EMBEDMENT DEPTH

continued
Size M8 M10 M12 M16
Embedment depth hes [mm] 32 39 48 65

R (for El) = 90 minutes

TENSION LOAD

STEEL FAILURE

Characteristic resistance ‘ Neys, fi=o0 ‘ [kN] ‘ 0.40 ‘ 0.90 ‘ 1.70 ‘ 3.10
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance ‘ Neyp, im0 ‘ [kN] ‘ 0.80 ‘ 1.90 ‘ 230 ‘ 4.00
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Nk fizo0 1.00 ‘ 1.70 ‘ 2.90 ‘ 6.10
SHEAR LOAD
PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2
Characteristic resistance Vekep,ficoo | [kN] 0.80 1.90 230 8.00
STEEL FAILURE
Characteristic resistance ‘ Vaks,fi-90 ‘ [kN] ‘ 0.40 0.90 1.70 3.10

R (for El) = 120 minutes

TENSION LOAD

STEEL FAILURE

Characteristic resistance ‘ Nais, fizt20 ‘ [kN] ‘ 0.40 ‘ 0.80 ‘ 1.30 ‘ 250
PULL-OUT FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance ‘ Naip, fizt20 ‘ [kN] ‘ 0.60 ‘ 1.50 ‘ 1.80 ‘ 3.20
CONCRETE CONE FAILURE; CONCRETE C20/25 - C50/60
Characteristic resistance Nay, fi=120 0.80 ‘ 1.40 ‘ 230 ‘ 4.90
SHEARLOAD
PRY-OUT FAILURE; CONCRETE C20/25 - C50/60
k 1 1 1 2
Characteristic resistance Veiep,ficizo | [KN] 0.60 1.50 1.80 6.40
STEEL FAILURE
Characteristic resistance ‘ Viis fiz120 ‘ [kN] ‘ 0.40 0.80 1.30 250
MECHANICAL PROPERTIES
Size M8 M10 M12 M16
Nominal ultimate strength - tension fu | IN'mm?] 545 545 500 500
Nominal ultimate strength - shear fu | IN/mm?] 600 600 550 550
Nominal yield strength - tension f | IN/mm?] 436 436 400 400
Nominal yield strength - shear f | [IN/mm2] 480 480 440 440
Cross section area - tension A, [mm?] 389 61.7 89.6 165.2
Cross section area - shear A [mm?] 389 61.7 89.6 165.2
Elastic section modulus W, | [mm3] 343 68.3 1196 299.5
Characteristic bending resistance M%s | [Nm] 220 45.0 720 180.0
Design bending resistance M [Nm] 17.6 36.0 576 144.0




MECHANICAL ANCHORS

R-XPT-ThroughboIt zinc-plated, R-XPT-HD-ThroughboIt hot dip galvanized

RS o

R-XPT-HD
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval) « Through fixing
+ Reinforced and unreinforced concrete + ETAG 001 - Option 7
« Fire reaction class A1 (acc. to 96/603/EC Directive)
APPROVALS AND REPORTS: R-XPT
+ ETA-08/0339 Option 7 « Zinc-plated and passivated steel
« Min. coating thickness: 5um
o (* *, R-XPT-HD*
* * c € + Hot dip galvanized steel
- I " + M6 - mean coating thickness 25-55um

+ M8-M20 - mean coating thickness 45-75um
+ M24 - mean coating thickness 55-85um

Product Code Al Fixture
; : ; ‘ Diameter Length ‘ Max. thickness ‘ di:ncw)Lier
Zinc electroplated Hot dip galvanized
anchor anchor L tor ths d¢
[mm] ‘ [mm] ‘ [mm] ‘ [mm]

R-XPT-06050/10% R-XPT-HD-06050/10* 6 50 10 7
M6 R-XPT-06065/5*% = 6 65 25 5 7
R-XPT-06085/25* R-XPT-HD-06085/25*% 6 85 45 25 7
R-XPT-06100/40* R-XPT-HD-06100/40* 6 100 60 40 7
R-XPT-08050/5* R-XPT-HD-08050/5* 8 50 5 9
R-XPT-08060/10 R-XPT-HD-08060/10* 8 60 10 9
R-XPT-08065/15 R-XPT-HD-08065/15*% 8 65 15 9
R-XPT-08075/10 R-XPT-HD-08075/10* 8 75 25 10 9
e R-XPT-08080/15 R-XPT-HD-08080/15* 8 80 30 15 9
R-XPT-08085/20 = 8 85 35 20 9
R-XPT-08095/30 R-XPT-HD-08095/30* 8 95 45 30 9
R-XPT-08115/50 R-XPT-HD-08115/50* 8 115 65 50 9
R-XPT-08140/75 R-XPT-HD-08140/75* 8 140 90 75 9
R-XPT-08150/85 = 8 150 100 85 9

*not covered by approval




Zinc electroplated
anchor

MECHANICAL ANCHORS

Hot dip galvanized
anchor

Hole
diameter

R-XPT-10065/5 R-XPT-HD-10065/5* 10 65 5 - "
R-XPT-10080/10 R-XPT-HD-10080/10% 10 80 20 10 1"
R-XPT-10085/15 10 85 25 15 1
R-XPT-10095/25 R-XPT-HD-10095/25* 10 95 35 25 1
M10 R-XPT-10115/45 R-XPT-HD-10115/45* 10 115 55 45 n
R-XPT-10130/60 R-XPT-HD-10130/60* 10 130 70 60 "
R-XPT-10140/70 R-XPT-HD-10140/70* 10 140 80 70 "
R-XPT-10150/80 10 150 90 80 n
R-XPT-10180/110 10 180 120 110 1
R-XPT-12080/5 R-XPT-HD-12080/5* 12 80 5 = 13
R-XPT-12100/5 R-XPT-HD-12100/5* 12 100 25 5 13
R-XPT-12120/25 R-XPT-HD-12120/25% 12 120 45 25 13
R-XPT-12125/30 R-XPT-HD-12125/30% 12 125 50 30 13
i R-XPT-12135/40 R-XPT-HD-12135/40* 12 135 60 40 13
R-XPT-12140/45 12 140 65 45 13
R-XPT-12150/55 R-XPT-HD-12150/55* 12 150 75 55 13
R-XPT-12180/85 R-XPT-HD-12180/85* 12 180 105 85 13
R-XPT-12220/125* | R-XPT-HD-12220/125* 12 220 145 125 13
R-XPT-12300/205* 12 300 225 205 13
R-XPT-16100/5 R-XPT-HD-16100/5* 16 100 5 - 18
R-XPT-16105/10 R-XPT-HD-16105/10% 16 105 10 = 18
R-XPT-16125/5 R-XPT-HD-16125/5* 16 125 25 5 18
R-XPT-16140/20 R-XPT-HD-16140/20* 16 140 40 20 18
M16 R-XPT-16150/30 R-XPT-HD-16150/30* 16 150 50 30 18
R-XPT-16160/40 R-XPT-HD-16160/40* 16 160 60 40 18
R-XPT-16180/60 R-XPT-HD-16180/60* 16 180 80 60 18
R-XPT-16220/100* | R-XPT-HD-16220/100* 16 220 120 100 18
R-XPT-16280/160* - 16 280 180 160 18
R-XPT-20125/5 R-XPT-HD-20125/5* 20 125 5 = 22
R-XPT-20160/20 R-XPT-HD-20160/20* 20 160 40 20 22
M20 R-XPT-20200/60* R-XPT-HD-20200/80* 20 200 80 60 22
R-XPT-20300/160* - 20 300 180 160 22
R-XPT-24180/20* = 24 180 35 20 26
M24 R-XPT-24260/100*% | R-XPT-HD-24260/100* 24 260 115 100 26
R-XPT-24300/140* = 24 300 155 140 26

*not covered by approval
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MECHANICAL ANCHORS

INSTALLATION DATA

Thread diameter
Hole diameter in substrate dy 16 20 24
Installation torque Tinst 100 200 300
STANDARD EMBEDMENT DEPTH
Min. hole depth in substrate hys | [mm] 50 55 59 80 100 119 135
Installation depth Noom,s | [mm] 50 55 59 80 100 119 135
Min. substrate thickness Niin,s | [mm] | 100 100 100 136 170 198 224
Min. spacing Smin,s | [MM] 45 50 55 75 90 140 180
Min. edge distance Crnin,s | [Mm] 50 40 50 65 80 100 200
REDUCED EMBEDMENT DEPTH
Min. hole depth in substrate hy, | [mm] | 30 40 49 60 80 99 120
Installation depth hom,r | [MM] 30 40 49 60 80 99 120
Min. substrate thickness Noin, | [mm] | 100 100 100 100 130 158 194
Min. spacing Sein,r | [MM] 40 45 55 100 100 125 160
Min. edge distance Crnin,r | [MM] 45 40 65 100 100 125 160

*not covered by approval

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Insert anchor through fixture into hole and tap until required installation depth is achieved.
4.Tighten to the recommended torque.

Ty
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MECHANICAL ANCHORS

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

| Mo+ | ms | mio | mi2 | mis | w2

TENSION LOAD N, .,

Standard embedment depth [kN] 8.70 18.10 19.80 28.00 49.70 65.30 67.60
Reduced embedment depth [kN] 5.70 11.90 1140 21.50 43.00 45.50 62.70
SHEARLOAD V.

Standard embedment depth [kN] 6.04 12.15 19.24 27.95 51.54 80.85 | 118.60
Reduced embedment depth [kN] 5.98 12.15 16.00 27.95 51.54 9240 118.60
CHARACTERISTIC LOAD
TENSION LOAD Ng,

Standard embedment depth [kN] 6.80 12.00 12.00 25.00 40.00 40.00 50.00
Reduced embedment depth [kN] 4.50 9.00 9.00 16.00 30.00 35.00 48.90
SHEAR LOAD Vg,

Standard embedment depth [kN] 5.50 10.10 16.00 2330  43.00 67.40 97.10
Reduced embedment depth [kN] 5.50 10.10 1200 = 2330 4300 6740  97.10
DESIGN LOAD
TENSION LOAD N,

Standard embedment depth [kN] 378 6.67 6.67 13.89 2222 2222 27.78
Reduced embedment depth [kN] 2.50 5.00 5.00 8.89 16.67 19.44 2717
SHEAR LOAD V,

Standard embedment depth [kN] 4.40 8.08 12.80 18.64 34.40 53.92 77.68
Reduced embedment depth [kN] 440 8.08 6.67 18.64 34.40 53.92 77.68
ECOMMENDED LOAD**

TENSION LOAD N,

Standard embedment depth [kN] 2.70 4.76 476 9.92 15.87 15.87 19.84
Reduced embedment depth [kN] 1.79 357 357 6.35 11.90 13.89 19.40
SHEARLOADYV,,,

Standard embedment depth [kN] 3.14 5.77 9.14 13.31 24.57 38.51 55.49
Reduced embedment depth [kN] 3.14 577 476 13.31 24.57 38.51 55.49

* not covered by approval
** partial safety factor 1.4

[ ] steelfailure
[ ] pry-outfailure




MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

STANDARD EMBEDMENT DEPTH

Size ‘ Me* ‘ M8 ‘ M10 ‘ M12 ‘ M16 ‘ M20 ‘ M24*
9 68 85 9 10
TENSION LOAD
STEEL FAILURE
Characteristic resistance Ngs | [kN] = 810 | 1580 | 2520 | 37.30 | 66.10 | 101.00 | 137.20
Design resistance yy,=1.4 Negs | kNI | 579 | 1129 | 18.00 | 2664 | 47.21 | 72.14 | 98.00
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nap | kN] | 6.80 | 12.00 | 12.00 | 25.00 | 40.00 | 40.00 | 50.00
Design resistance yy,,=1.8 Npgp | [kN] | 378 | 667 | 667 | 13.89 | 2222 | 2222 | 27.78
Q3037 - 1.10 1.10 137 1.16 117 1.30 1.10
Increasing factors for Ngy., C40/50 - 1.21 1.21 174 | 133 | 134 | 159 | 1.21
C50/60 - 132 132 2.10 1.49 1.50 1.89 1.32
Spacing Sen | [mm]| 126 141 147 204 255 297 336
Edge distance Con | [mm] 63 71 74 102 128 | 149 168
SHEARLOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ | [mm]| 50 40 50 65 80 100 200
Characteristic resistance for c, Vake | kNI | 639 | 503 | 7.07 | 1096 | 1577 | 2256 | 58.63
Design resistance y,,=1.8 Vege | [kN] | 355 | 279 | 393 | 609 | 876 | 1253 | 3257
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [ - - - - - - -
Characteristic resistance Vekep | [KN] - - - - - - -
Design resistance yy,=1.8 Vraep | kNI - - - - - - -
STEEL FAILURE
Characteristic resistance without leverarm | Vg o | [kN] | 5.50 | 10.10 | 16.00 | 23.30 | 43.00 | 67.40 @ 97.10
Design resistance yy,=1.25 Vrgs | [KNI | 440 | 808 | 1280 1864 | 3440 | 5392 | 77.68

*not covered by approval




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)

I

Cy

Table only valid for one edge
<Cgyyand S2Sy

For other cases use the
Rawlplug Anchor Calculator

EDGE DISTANCE (SHEAR)

Cv

Table only valid for one edge
>C»and 523C,

For other cases use the
Rawlplug Anchor Calculator

SPACING

Table only valid for one spacing
<Senand CCoy

For other cases use the
Rawlplug Anchor Calculator

Reduction factors for edge distance <C,, applicable to Ny or N, for non-cracked concrete from ‘Basic Performance' table

rec

h>

™ 1.84h 0
50 | 084 |058| 078 |0.58| 0.76 |0.56
55| 090 |061| 083 |0.61| 081 059
65| 100 |066| 094 066, 091 |064| 073 054
70 069 1.00 069 096 |0.66/ 076 |0.56
75 0.72 072 1.00 069 0.80 |0.58
80 0.75 0.75 0.71] 083 |0.59| 072 056
90 0.81 0.81 0.77| 091 |0.63| 0.78 |0.59
100 0.87 0.87 0.82| 098 |0.66| 083 062 078 |0.56
105 0.90 0.90 0.85| 1.00 |0.68| 086 063 080 |0.57
120 1.00 1.00 0.94 0.74| 095 0.68| 0.87 |061
130 1.00 078 1.00 |071] 092 |0.63
160 0.89 081 1.00 |0.71
170 0.94 0.84 0.73
185 1.00 0.89 0.77
200 0.94 081 1.00 |0.75
215 1.00 0.85 0.79
265 1.00 091
300 1.00

Increasing factors for edge distance >C,;, applicable to Vg4 for non-cracked concrete from‘Design Performance’table

Imin

50 | 100 /100 135 135 1.00 |1.00

60 | 1.28 |128| 172 |1.72| 128 |1.28

65 192 |1.92] 142 [142| 1.00 |1.00

80 255 |233| 1.8 |172| 132 |1.32] 1.00 |1.00

85 278 |246| 204 |181| 143 |143| 1.08 |1.08

100 284| 255 |208| 177 |1.69| 134 |134| 1.00 |1.00

115 309 |235| 214 |1.90| 161 |1.60| 120 |1.20

150 298| 3.07 |239| 229 [199| 169 [1.59

195 300 326 |248 240 |197

200 337 |254] 248 (202 1.00 |0.86
220 384 |275| 282 (218 1.13 |0.93
300 361 429 (285 172 |1.21
320 3.82 301 187 [1.28
385 353] 241 150
480 4.29 1.81
650 237

Reduction factors for spacing <S,, applicable to Ngy/Vg, or Ny /V,., for non-cracked concrete from 'Basic Performance' table

hx

h

[mm] h min | 1

>
84h,

min
min|

45 | 068 |0.59

50 | 070 |0.60| 0.68 | 0.60

55| 072 [061| 070 |061| 069 |061

75| 080 |066| 077 |0.66| 076 |0.64 | 0.68 |0.60

9 | 086 |069| 082 069 081 |067| 072 |0.62| 0.68 |0.60

100/ 090 |0.71| 085 |071| 084 |069 075 |0.64 070 |0.62

125| 100 |076| 094 |0.76] 093 |0.74| 081 |067| 0.75 |0.65

140 079| 1.00 /079 098 |077| 0.84 |069| 0.77 066, 074 0.63

150 081 081/ 100 [079| 0.87 |0.70/ 079 1067 075 0.64

180 0.88 0.88 085/ 094 |074| 085 071 080 067/ 0.77 0.65
200 0.92 0.92 088 099 |077| 089 073 084 069 080 0.67
205 093 0.93 089 1.00 078 090 074 085 069 081 0.67
240 1.00 1.00 0.96 082 097 078 090 0.73] 086 |0.70
255 0.99 084/ 100 080 093 074 088 071
260 1.00 0.85 080/ 094 075 089 |0.72
300 091 085/ 1.00 |0.78] 095 |0.75
335 0.95 0.89 082/ 1.00 |0.78
370 1.00 0.93 0.85 081
430 1.00 091 0.86
530 1.00 0.94
600 1.00
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MECHANICAL ANCHORS

REDUCED EMBEDMENT DEPTH

‘ Mé* ‘ M8 ‘ M10 ‘ M12 ‘ M16 ‘ M20 ‘M24’*
Embedment depth [mm] 22 32

TENSION LOAD

STEEL FAILURE
Characteristic resistance Np.s | [kN] | 810 | 1580 | 2520 | 37.30 | 66.10 | 101.00 | 137.20
Design resistance y,,,=1.4 Nags | kNI | 579 | 11.29 | 1800 | 2664 | 47.21 | 7214 | 98.00
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Npo | [kN] | 450 | 9.00 | 9.00 | 16.00 | 30.00 | 3500 | 48.90
Design resistance yy,=1.8 Npgp | [KN] | 250 | 500 | 500 | 889 | 1667 | 1944 | 27.17
C30/37) - 1.25 1.25 1.36 1.20 1.12 1.18 1.25
Increasing factors for Ng, C40/50 - 150 | 150 | 172 | 140 | 123 | 136 | 150
C50/60 - 1.76 1.76 2.08 1.60 1.34 154 1.76
Spacing Sen | [mm]| 66 96 17 144 195 237 291
Edge distance Cen | [mm]| 33 48 59 72 98 119 146
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢, | [mm]| 45 40 65 100 100 125 160
Characteristic resistance for ¢, Veke | KNI | 505 | 470 | 967 | 1836 | 20.04 | 2881 4254
Design resistance yy=1.8 Vege | [KN] | 280 | 261 | 537 | 1020 | 11.13 | 16.00 | 23.63
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [-] - - 1 - - 2 -
Characteristic resistance Veke | [kN] - - 12.00 - - 68.70 -
Design resistance yy=1.8 Vraep | [KN] - - 6.67 - - 38.17 -
STEEL FAILURE
Characteristic resistance without leverarm | Vg, o | [kN] | 550 | 10.10 | 16.00 | 2330 | 43.00 | 67.40 | 97.10
Design resistance yy,=1.25 Vegs | KNI | 440 | 808 | 1280 1864 | 3440 | 5392 | 77.68

*not covered by approval

MECHANICAL PROPERTIES

Size M8 M10 M12 M16 M20
Nominal ultimate strength - tension fu |IN/mm2] 620 620 620 620 620

Nominal ultimate strength - shear fu |[[N/mm?] 520 520 520 520 520

Nominal yield strength - tension fu [IN'mm2]| 5332 5332 533.2 5332 5332
Nominal yield strength - shear fu [ IN/mm?] 416 416 416 416 416

Cross section area - tension A, | [mm?] 255 40.7 60.1 106.6 162.9
Cross section area - shear A, | [mm2] 389 61.7 89.6 165.2 259.1
Elastic section modulus W, | [mm3] 312 623 109.0 276.4 539.9
Characteristic bending resistance M5/ [Nm] 17.0 35.0 61.0 154.0 301.0
Design bending resistance M | [Nm] 136 28.0 48.8 1232 240.8




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION) Reduction factors for edge distance <C,, applicable to Ng, or N,.. for non-cracked concrete from 'Basic Performance’ table

1

Cy
65 0.86 0.86| 1.00 |0.74
80 1.00 1.00 0.85
90 0.92
Table only valid for one edge 100 100/ 1.00 085 100 067
<Cyynand S25 120 0.97 0.75
For other cases use the 125 1.00 077] 1.00 |0.71
Rawlplug Anchor Calculator 150 057 Wiy
160 091 083 100 |071
180 1.00 0.90 0.77
205 1.00 0.84
240 0.94
260 1.00
EDGE DISTANCE (SHEAR) Increasing factors for edge distance >C,;, applicable to Vg, for non-cracked concrete from ‘Design Performance’table
C 45 1.00 [1.00| 117 [1.17
v 60 1.50 [1.50| 174 |1.74
65 194 (194 098 098
75 237 [223] 122 |15
80 259 237 118 |1.18
Table only valid for one edge 90 306 (263 122 [1.21
>Cpyinand 523C, 100 2.89 100 [082] 1.00 [0.93
For other cases use the 105 3.02 107 085 1.07 097
Rawlplug Anchor Calculator 125 136 [0.99| 135 [1.12] 1.00 |0.92
155 1.83 [1.20] 1.80 [135/ 133 |1.10
160 123] 1.88 |1.38] 139 |1.13] 1.00 |0.90
230 1.70| 3.09 [1.90| 226 |153] 162 |1.21
240 177 197| 240 1159 171 [1.26
250 2.04 165 181 [130
380 2.96 237 3.19 [1.86
388 3.02 329 [1.90
720 3.27
SPACING Reduction factors for spacing <S, applicable to Ngy/Vgy or N, /V,, for non-cracked concrete from ‘Basic Performance' table
™01 1.84h
40 080 |0.63
S 45 084 064 073 064
55 092 |067| 079 |0.67| 0.74 |0.64
65 1.00 |0.70| 0.84 |0.70| 0.78 0.66
95 0.80| 1.00 [0.80| 091 |0.74
100 0.81 081| 093 1075/ 0.85 |0.70| 0.76 |0.64
Table only valid for one spacing 120 0.88 0.88| 1.00 |0.80| 092 |074 081 |0.67
<Senand C>Cyy 125 0.89 089 081 093 075 082 067 076 |0.65
For other cases use the 145 0.95 0.95 086/ 1.00 |0.79| 087 |0.70| 0.81 |0.68
Rawlplug Anchor Calculator 160 1.00 1.00 0.90 0.82| 091 |0.72| 0.84 1070 0.77 |0.65
195 1.00 089| 1.00 [0.77| 091 |0.74| 084 |0.69
200 0.90 0.78| 092 |0.74| 084 |0.69
240 0.98 0.83| 1.00 |079| 091 [0.73
250 1.00 0.85 080 093 [0.74
290 0.90 085/ 1.00 |078
360 1.00 0.94 0.85
410 1.00 0.89
520 1.00




MECHANICAL ANCHORS
R-XPTII-A4 — Throughbolt stainless steel A4

PRODUCT INFORMATION

R-XPTII-A4
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval) « Through fixing
« Reinforced and unreinforced concrete « Austenitic corrosion resistant (stainless steel)
+ Grade A4, class 80 (M6) and class 50 (M8-M24)
APPROVALS AND REPORTS: « Suitable in corrosion categories C1,C2 and C3
+ ETA-12/0384 Option 7 according to PN-EN 1SO 12944-2:2001

Fixture

Max. thickness Hole diameter

R-XPTII-A4-06050/10* 6 50 10 - 7
M6 R-XPTII-A4-06085/25* 6 85 45 25 7
R-XPTII-A4-06100/40% 6 100 60 40 7
R-XPTII-A4-08060/10 8 60 10 = 9
R-XPTII-A4-08075/10 8 75 25 10 9
M8 R-XPTII-A4-08085/20 8 85 35 20 9
R-XPTII-A4-08095/30 8 95 45 30 9
R-XPTII-A4-08105/40 8 105 55 40 9
R-XPTII-A4-08115/50 8 115 65 50 9
R-XPTII-A4-10065/5 10 65 5 = il
R-XPTII-A4-10080/20 10 80 20 - "
R-XPTII-A4-10095/15 10 95 35 15 1"
wio R-XPTII-A4-10115/35 10 115 55 35 1
R-XPTII-A4-10130/50 10 130 70 50 n
R-XPTII-A4-10140/60 10 140 80 60 "
R-XPTII-A4-12080/5 12 80 5 = 13
R-XPTII-A4-12100/5 12 100 25 5 13
M12 R-XPTII-A4-12125/30 12 125 50 30 13
R-XPTII-A4-12150/55 12 150 75 55 13
R-XPTII-A4-12180/85 12 180 105 85 13

*not covered by approval




MECHANICAL ANCHORS

Product Code Anchor Fixture

Diameter Max. thickness Hole diameter

Hot deep galvanized

R-XPTII-A4-16125/5 16 125 25 5 18
R-XPTII-A4-16140/20 16 140 40 20 18
M16 R-XPTII-A4-16150/30 16 150 50 30 18
R-XPTII-A4-16180/60 16 180 80 60 18
R-XPTII-A4-16220/100* 16 220 120 100 18
R-XPTII-A4-20125/5* 20 125 5 - 22
M20 R-XPTII-A4-20160/20* 20 160 40 20 22
R-XPTII-A4-20200/60* 20 200 80 60 22
R-XPTII-A4-20300/160* 20 300 180 160 22
M24 R-XPTII-A4-24260/100* 24 260 115 100 26

*not covered by approval
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MECHANICAL ANCHORS

INSTALLATION DATA
Tt /.///

trx ‘

\ M20* | M24*

Thread diameter

8 10 12 16 20 24
15 30 50 100 200 300

Hole diameter in substrate

Installation torque
STANDARD EMBEDMENT DEPTH

Min. hole depth in substrate hy [[mm] 50 55 69 80 100 119 135
Installation depth Noom,s [mm]| 50 55 69 80 100 119 135
Min. substrate thickness Npin,s | [mm]| 100 100 120 140 170 200 240
Min. spacing Smin,s | IMm] | 45 65 90 110 170 140 180
Min. edge distance Cin,s | [mm]| 50 50 60 85 90 160 200
REDUCED EMBEDMENT DEPTH
Min. hole depth in substrate hy, [[mm] 35 40 49 60 80 99 120
Installation depth oo, | [Mm] | 30%* 40 49 60 80 99 120
Min. substrate thickness Pin, | [mm]| 100 100 100 100 130 160 200
Min. spacing Smin,e | IMM] | 40 65 115 150 190 125 160
Min. edge distance Cin,r | [mm] | 45 50 80 100 120 125 160

*

not covered by approval
** installation depth for R-XPTII-A4-06050/10 h, =24 mm

nom

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2.Remove debris and thoroughly clean hole with brush and pump.

3. Insert anchor through fixture into hole and tap until required installation depth is achieved.
4.Tighten to the recommended torque.

Ty

-




MECHANICAL ANCHORS

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

| me+ | ms | wmio | wmn2

TENSION LOAD Ng, .

Standard embedment depth [kN] 9.80 15.39 2277 29.21 55.78 68.50 82.80
Reduced embedment depth [kN] 5.70 10.39 16.01 22.09 37.90 44.60 62.70
SHEARLOAD Vy, .

Standard embedment depth [kN] 9.00 14.00 22.20 29.60 54.50 73.00 | 103.50
Reduced embedment depth [kN] 9.00 14.00 19.20 29.60 54.50 73.00 103.50
CHARACTERISTIC LOAD
TENSION LOAD Ng,

Standard embedment depth [kN] 7.60 9.00 16.00 25.00 39.50 54.30 64.70
Reduced embedment depth [kN] 450 7.50 12.00 16.80 26.40 35.00 48.90
SHEAR LOAD Vg,

Standard embedment depth [kN] 5.50 11.70 18.50 2460 4540 67.40 97.10
Reduced embedment depth [kN] 5.50 11.70 1470 = 2460 4540 6740  97.10
DESIGN LOAD
TENSION LOAD Ngg
Standard embedment depth [kN] 352 5.00 10.67 16.67 2633 25.14 29.95
Reduced embedment depth [kN] 2.08 417 6.67 11.20 17.60 16.20 22,64
SHEAR LOAD V,

Standard embedment depth [kN] 4.40 9.36 14.80 19.68 36.32 53.92 77.68
Reduced embedment depth [kN] 4.40 9.36 8.20 19.68 36.32 53.92 77.68
RECOMMENDED LOAD**

TENSION LOAD N,

Standard embedment depth [kN] 2.51 3.57 7.62 11.90 18.81 17.96 21.40
Reduced embedment depth [kN] 1.49 298 4.76 8.00 12,57 11.57 16.17
SHEARLOADV,,.

Standard embedment depth [kN] 3.14 6.69 10.57 14.06 25.94 38.51 55.49
Reduced embedment depth [kN] 3.14 6.69 5.86 14.06 25.94 38.51 55.49

* not covered by approval [ ] steelfailure

** partial safety factor 1.4 [ ] pry-outfailure




MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

STANDARD EMBEDMENT DEPTH

Size Me* M8 M10 | M12 | M16  M20* M24*
Embedment depth he | [mm] | 42 47 59 68 85 99 112
TENSION LOAD

STEEL FAILURE
Characteristic resistance Nges | [KNI | 810 | 21.20 | 33.60 | 44.80 | 82.60 | 101.00 | 137.20
Design resistance yy,=1.5 Npgs | [kNI | 540 | 14.13 | 2240 | 29.87 | 55.07 | 6733 | 9147
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Npo | [kN] | 7.60 | 9.00 | 16.00 | 25.00 | 39.50 | 54.30 | 64.70
/sz‘%&gsl'?:”ﬁ Neh 1261)6 (M6, M20.M2%) )| 352 | 500 1067 | 1667 | 2633 | 2514 2995
C30/37, - 1.46 146 137 120 | 1.8 1.18 118
Increasing factors for Ny, C40/50 - 191 | 191 | 173 | 140 | 137 | 137 | 137
C50/60 - 236 | 236 | 210 1.60 1.55 1.55 1.55
Spacing Sgn | [mm] | 126 141 177 204 255 297 336
Edge distance Con | [mm] | 63 71 89 102 128 | 149 168
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢, | [mm] | 50 50 60 85 90 160 | 200
Characteristic resistance for c, Vae | [kN] | 639 | 678 | 932 | 1562 | 1837 | 41.63 | 5863
,3‘::?7 ;ess'(i;igcmgﬁ):] BIM6,MBM0, 1y Nl 355 | 377 | 621 1041 1225 2313 3257
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [-] - - - - - - -
Characteristic resistance for c, Veke | [KN] - - - - - - -
Design resistance y,=1.8 Veao | [kN] - - - - - - -
STEEL FAILURE
Characteristic resistance without leverarm | Vg, | [kN] | 550 | 11.70 | 18.50 | 24.60 | 4540 | 67.40 | 97.10
Design resistance yy,=1.25 Vegs | [kN] | 440 | 936 | 1480 | 19.68 | 3632 | 53.92 | 77.68

*not covered by approval




MECHANICAL ANCHORS UL

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION ) Reduction factors for edge distance <C,y applicable to Ng, or N, for non-cracked concrete from 'Basic Performance' table
Cy
85 0.78 0.78| 097 |0.68| 0.87 |0.64
920 0.81 081/ 1.00 [0.70] 091 |0.66/ 0.78 [0.59
Table only valid for one edge 100 0.87 0.87 075/ 1.00 |0.70| 0.83 |0.62
<CyandS25 120 1.00 1.00 085 078 095 068
For other cases use the 1:3 ?zg ggf 1.00 g;;
Rawlplug Anchor Calculator 160 095 081 100 l073
170 1.00 0.84 0.76
200 0.94 0.85| 1.00 |0.77
215 1.00 0.89 0.81
250 1.00 0.90
285 1.00
EDGE DISTANCE (SHEAR) Increasing factors for edge distance >C,;, applicable to Vg, for non-cracked concrete from ‘Design Performance’table

M

[mm] . g hoin

‘ h=1.5¢,

N 50 1.00 /1.00| 1.00 |1.00
60 128 128 128 |1.28 1.00 |1.00
cv 85 206 182 159 1.55| 1.00 |1.00
90 223 1192| 172 |162| 1.08 |1.08] 1.00 |1.00
95 240 201, 185 [1.70| 1.6 [1.15] 1.07 |1.07
115 238| 241 [201| 150 (135 138 |[1.37
. 135 231| 186 |1.55] 171 |1.56
Table only valid for one edge 140 238 160 179 161
>Cnand $23C, 160 180 214 [180] 1.00 [091
For other cases use the 165 1.84) 223 |1.85| 1.04 |0.94
Rawlplug Anchor Calculator 200 289 1218/ 135 |1.10/ 1.00 |0.89
205 223| 139 [1.12] 1.03 091
280 291 212 146 156 [1.18
300 232 |1.55] 172 [1.25
350 1.77] 211 [1.43
380 190 236 [1.53
400 1.99 1.60
470 229 1.84
620 235
SPACING
| e
h>
84h i
45 068 |0.59
S 65 076 |064| 073 |0.64
92 086 |069 082 [069 075 |0.65
110 094 |073| 089 |0.73| 081 068 0.77 |0.66
125 | 100 076/ 094 076 085 |0.71| 081 |0.68
140 079 1.00 [0.79| 090 [0.73| 0.84 |0.71 0.74 10.64
Table only valid for one spacing 170 0.85 085/ 098 |078] 092 075 083 |0.70| 079 |0.67
<S“’NandCZCU’N 180 0.88 088 1.00 [0.80| 094 076/ 085 |0.71| 0.80 |0.68 0.77 |0.66
For other cases use the 205 093 093 084 100 [0.80] 090 [0.74] 085 |071) 081 068
Rawlplug Anchor Calculator 240 1.00 1.00 0.90 0.85| 097 |0.78| 090 [0.74) 086 |0.71
255 0.93 0.88| 1.00 |080| 093 |0.76, 0.88 |0.72
300 1.00 0.94 0.85| 1.00 |0.80| 0.95 |0.76
335 0.99 0.89 0.84| 1.00 0.79
340 1.00 0.90 0.84 0.80
430 1.00 0.93 0.88
500 1.00 0.94
550 0.98
570 1.00




MECHANICAL ANCHORS

REDUCED EMBEDMENT DEPTH

I X AR TR T KT

‘ Embedment depth hes ‘[mm]‘ 22 777777
TENSION LOAD
STEEL FAILURE
Characteristic resistance Ngs | [kN] | 810 | 21.20 | 33.60 | 44.80 | 82,60 | 101.00 | 137.20
Design resistance yy,=15 Npgs | [kN] | 540 | 1413 | 2240 | 29.87 | 55.07 | 67.33 | 91.47
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Ngep | [KN] | 450 | 7.50 | 12.00 | 16.80 | 26.40 | 35.00 | 48.90

Design resistance yy,=2.16 (M6, M20, M24)

/1.8 (M8-M10) /1.5 (M12-M16) Negp | [KNI | 208 | 417 | 667 | 1120 | 17.60 | 16.20 | 22.64

C30/37 - 107 | 107 | 111 116 | 118 | 118 | 118
Increasing factors for g, C40/50 - 113 | 113 | 122 | 132 | 137 | 137 | 137
C50/60 - 1.20 1.20 133 1.49 155 1.55 1.55
Spacing Sgn | [mm] | 66 96 17 144 195 237 291
Edge distance Con | [mm] | 33 48 59 72 98 119 | 146
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ |[mm]| 45 50 80 100 | 120 | 125 160
Characteristic resistance for ¢, Vee | [kNl | 505 | 637 | 12.84 | 1836 | 2557 | 2881 | 4254

Design resistance yy=1.8 (M6, M8, M10,
M20, M24) /1.5 (M12-M16)

PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25

Vege | [kNl | 280 | 354 | 713 | 1224 | 17.05 | 16.00 | 23.63

k [ - - 1.20 - - - -
Characteristic resistance Vikep | [kN] - - 14.70 - - - -
Design resistance yy=1.8 Vraep | [kN] - - 820 - - - -

STEEL FAILURE
Characteristic resistance without lever arm Vs | [kN] | 550 | 11.7 | 185 | 246 | 454 | 6740 | 97.10
Design resistance yy,=1.25 Vegs | [kN] | 440 | 936 | 14.80 | 19.68 | 3632 | 53.92 | 77.68

*not covered by approval

MECHANICAL PROPERTIES
Size M8 M10 M12 M16
Nominal ultimate strength - tension fu [N/mm?] 545 545 500 500
Nominal ultimate strength - shear fuk [N/mm?] 600 600 550 550
Nominal yield strength - tension fyk [N/mm2] 436 436 400 400
Nominal yield strength - shear f [N/mm?] 480 480 440 440
Cross section area - tension A, [mm?] 389 61.7 89.6 165.2
Cross section area - shear A, [mm2] 389 61.7 89.6 165.2
Elastic section modulus W, [mm3] 343 68.3 119.6 299.5
Characteristic bending resistance MO [Nm] 220 45.0 720 180.0
Design bending resistance M [Nm] 17.6 36.0 57.6 144.0




MECHANICAL ANCHORS

R-XPTII-A4

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION )

I

Cy

Reduction factors for edge distance <C,, applicable to Ny or N, for non-cracked concrete from ‘Basic Performance' table

rec

min| 1 84h

min

0.72

0.90

1.00

1.00

0.85

Table only valid for one edge
<Cyynand S25

For other cases use the
Rawlplug Anchor Calculator

0.97

0.81

1.00

0.83 0.72

160

1.00 085/ 1.00 |0.73

1.00 0.85

1.00

[ validfors >ETA s for Conin

EDGE DISTANCE (SHEAR) Increasing factors for edge distance >C,,;, applicable to V¢, for non-cracked concrete from ‘Design Performance'table
CV =
80 191 |175] 1.00 091
90 225 |1.94] 118 |1.01
100 261 213 111 1.00 082
. 120 251 128 [096| 1.00 |0.85

Table only valid for one edge 125 261 136 099 1.06 088 1.00 |0.92

>Crynand 523G, 140 159 [1.09] 123 (097 116 |1.01

For other cases use the 160 123 147 [1.09] 139 [1.13] 1.00 |091

Rawlplug Anchor Calculator 210 157 214 [137] 200 [143] 143 [1.14
305 191 333 [1.97| 237 |1.56
340 2.10 217 274 .72
390 244| 331 [1.93
550 332 261
710 3.28

SPACING

Table only valid for one spacing
<Senand C2C.

For other cases use the
Rawlplug Anchor Calculator

Reduction factors for spacing <S, applicable to Ngy/Vig or N,o/V,. for non-cracked concrete from ‘Basic Performance' table

min | 1.84h,

125 0.89 0.89 0.81 0.76 |0.66

150 097 097 0.88| 1.00 0.80 082 |0.69
160 1.00 1.00 0.90 0.82 084 070/ 0.77 |0.66
190 0.98 0.88 099 080 090 |0.74| 0.83 0.69
195 0.99 089/ 1.00 080/ 091 |0.74| 084 [0.70
200 1.00 0.90 081| 092 |0.75| 084 |0.70
240 0.98 088 1.00 (080 091 [0.74
250 1.00 0.89 081, 093 |075
290 095 086, 1.00 |0.79
320 1.00 0.90 0.82
400 1.00 0.90
450 0.95
500 1.00
[ valid for c =ETA c for Senin

©RAWLPLUG
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MECHANICAL ANCHORS

R-DCA-Wedge anchor zinc-plated, R-DCL-Lipped wedge anchor zinc-plated

PRODUCT INFORMATION

m

R-DCA R-DCL
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval) + Wedge anchor
« Reinforced and unreinforced concrete « Galvanized carbon steel acc. to ASTM A510,

SAE 1008 or SAE 1010
+ Coating thickness 5um
+ R-DCA - wedge anchor
+ R-DCL - lipped wedge anchor

APPROVALS AND REPORTS:

+ AT-15-7555/2011 Option 7

+ ETA-08/0198' Option 7

+ 210005470-11 1 covers M8-M12

Anchor Fixture

Thread External L ) Hole
Product Code eter diameter e

M6 | R-DCA-06-25 | R-DCL-06* 6 8 25 n - 7
M8 | R-DCA-08-30 | R-DCL-08 8 10 30 13 - 9
M10 | R-DCA-10-40 R-DCL-10 10 12 40 15 - 12
M12 | R-DCA-12-50 | R-DCL-12 12 15 50 20 = 14
M16 | R-DCA-16-65 | R-DCL-16* 16 20 65 25 - 18
M20 | R-DCA-20-80 = 20 25 80 35 = 22
° S
1 A |
I ! .
s Ak
- - L=hnom
- ho. M
A - t{ma’n : -
Size Mé M8 M10 M12 M16 M20
Thread diameter d [mm] 6 8 10 12 16 20
Hole diameter in substrate dy | [mm] 8 10 12 15 20 25
Installation torque Tt | [Nm] 45 n 22 38 95 185
Min. hole depth in substrate hy | [mm] 27 32 42 53 70 85
Installation depth hoom | [Mm] 25 30 40 50 65 80
Min. substrate thickness min | [MM] 80 80 90 110 140 160
Min. spacing Smin | [MmM] 105 105 220 220 220 250
Min. edge distance Cin | [MM] 105 105 220 220 220 250




INSTALLATION GUIDE ‘h..

1. Drill a hole of required diameter and depth.

2.Remove debris and thoroughly clean hole with brush and pump.
3. Insert wedge anchor, slotted end first.

4. Use the setting tool to drive the internal wedge into the anchor.
5. Alternatively use mechanical setting tool with hammer action drilling machine.

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing (based on AT-15-7555/2011)

Non-cracked Cracked
‘Mé‘MB‘Mw‘M] M16‘M20‘M6‘M8‘M M12‘M16‘M20

;Embedmentdepthh fmm] | 25 30 | 40 50 65 80 | 25 30 40 S0 65 8

CHARACTERISTIC LOAD
TENSION LOAD Ng, [kN] | 6.46 | 13.30 | 20.85 | 29.60 | 43.80 | 59.70 | 3.17 | 6.05 | 8.20 | 10.00 | 15.65 | 21.40

SHEAR LOAD V,,, : 50 15.10 21.90 40.80

DESIGN LOAD

TENSION LOAD N4 [kN] | 256 | 529 | 829 |11.75|17.35|23.70  1.25 | 240 | 3.26 | 3.97 | 6.20 850
SHEARLOAD V4 [kN] | 3.59 | 7.39 | 11.58 | 16.44 | 32.64 5096 1.76 | 336 | 456 | 556 17.39 | 23.78

RECOMMENDED LOAD*

TENSIONLOADN,,. | [kN] | 1.83 | 3.78 | 592 | 839 1239|1693 | 089 | 1.71 | 233 | 284 | 443 | 6.07
SHEARLOADV,, [kN] | 2.56 | 5.28 | 827 |11.74| 2331|3640 | 1.26 | 240 | 3.26 | 3.97 1242 16.99

* partial safety factor 1.4

[ ] steelfailure
[ 7] pry-outfailure




MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

Data based on AT-15-7555/2011

Size ‘ Mé ‘ M8 ‘ M10 ‘ M12 ‘ M16 ‘ M20
5 0 4 50 6 8
TENSION LOAD
STEEL FAILURE
Characteristic resistance Nges | [kN] | 1040 | 1540 | 19.80 | 34.80 | 81.60 | 12740
Design resistance yy,=1.5 Nags | [kNI 6.93 1027 | 1320 | 2320 @ 5440 | 8493
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nawp | [kN] 6.46 1330 | 2085 | 2960 | 4380 | 59.70
Design resistance yy,=2.52 Npgp | [kN] | 2.56 5.30 830 | 1175 | 1735 | 23.70
PULL-OUT FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Nap | [KN] | 3.7 6.05 820 | 1000 | 1565 | 21.40
Design resistance yy,=2.52 Negp | kNI 1.25 2.40 3.25 3.95 6.20 8.50
Spacing Sen | [mm] 75 90 120 150 195 240
Edge distance Con | [mm] 38 45 60 75 98 120
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢, | [mm] | 105 105 220 220 220 250
Characteristic resistance for c, Veke | [kN] | 1690 | 17.68 | 5270 | 5486 | 5829 | 73.20
Design resistance y,=1.8 Vege | [kN] | 939 982 | 2928 | 3048 | 3238 | 40.67
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance ¢ | [mm]| 105 105 220 220 220 250
Characteristic resistance for c, Veke | [kN] | 1197 | 1252 | 3733 | 3886 | 4129 | 51.85
Design resistance yy,=1.8 Vege | [kN] | 6.65 696 | 2074 | 2159 | 2294 | 2881
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [ 1 1 1 1 2 2
Characteristic resistance Ve | KNI | 646 | 1330 | 20.85 | 29.60 | 87.60 & 119.40
Design resistance yy=1.8 Vegep | KNI | 359 739 | 1158 | 1644 | 4867 | 6633
PRY-OUT FAILURE; CRACKED CONCRETE C20/25
k [ 1 1 1 1 2 2
Characteristic resistance Ve | [KN] | 320 6.10 820 | 1000 | 3130 | 42.80
Design resistance yy=1.8 Veaep | [N 1.76 3.36 4.56 556 | 1739 | 2378
STEEL FAILURE
Characteristic resistance without lever arm Vaes | KNI | 520 950 | 1510 | 21.90 | 4080 | 63.70
Design resistance yy,=1.25 Veas | [kNI 4.16 7.60 1208 | 1752 | 3264 @ 50.96




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION)

I

Cy

Table only valid for one edge<C
and S5,

For other cases use the Rawlplug
Anchor Calculator

EDGE DISTANCE (SHEAR)

Cv

Tables only valid for one edge
>C»and 523C,

For other cases use the Rawlplug
Anchor Calculator

SPACING

Table only valid for one spacin-
g<Sgnand C2C,

For other cases use the Rawlplug
Anchor Calculator

Reduction factors for edge distance <C,, applicable to Ngg or N,
concrete from 'Basic Performance' table

|« for non-cracked and cracked
| me | wms | w0
N h> > h>
[mm]| " n n
hmm 84 'min 4hmm

| M2 | wme | Mo
h> h> h> h
84h,;,| ™" 1.84h;, | ") 1.84h, | ™"
105 1.00 [1.00] 100 [1.00

220 1.00 |1.00| 1.00 |1.00, 1.00 [1.00
250 1.00 [1.00

=3

Increasing factors for edge distance >C,;, applicable to Vg, for non-cracked concrete from‘Design
Performance’table

220 040 | 040 | 0.54 | 0.54 | 1.00 | 0.65

240 0.70

250 073 | 1.00 | 0.65
260 075 | 1.05 | 0.68
280 081 | 117 | 072
295 084 | 1.25 | 0.75
350 0.98 0.88
400 0.99
450 1.09
520 1.24

Increasing factors for edge distance >C,
Performance’table

h> h> h> h> h>

min @pplicable to Vi, for cracked concrete from ‘Design

h

min | 95¢, | "™ [ 15¢, | "™ | 15¢, | "™ | 15¢, | "™ | 15, | me
105| 0.26 | 0.26 | 048 | 0.48

220 022 | 022 | 026 | 0.26 | 0.76 | 0.76
250 083 | 0.83

Reduction factors for spacing <S,, applicable to Ngy/Vg, or N, /V,. for non-cracked and cracked concrete
from 'Basic Performance' table

1 '84hmm
105 1.00 [1.00/ 1.00 |1.00
220 1.00 [1.00/ 1.00 {1.00| 1.00 |1.00
250 1.00 |1.00

©RAWLPLUG 87




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE
Size M8 M10 M12
Embedment depth ‘ het ‘ [mm] ‘ 30 ‘ 40 ‘ 50
R (for El) = 30 minutes

STEEL FAILURE

Characteristic resistance ‘ Nags, fiz30 ‘ [kN] ‘ 0.40 ‘ 0.90 ‘ 1.70
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60
Characteristic resistance Newp ficzo | [KNI 1.20 3.80 6.40
SHEAR LOAD

PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60
k 1 1 1

Characteristic resistance Vekep,ficzo | [KN] 1.20 3.80 6.40
STEEL FAILURE
Characteristic resistance ‘ Vi fizso ‘ [kN] ‘ 0.40 0.90 1.70

R (for El) = 60 minutes

STEEL FAILURE

Characteristic resistance ‘ Nays, fizs0 ‘ [kN] ‘ 0.30 ‘ 0.80 ‘ 1.30
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60

Characteristic resistance Newp.ficeo | [KNI 1.40 2.60 4.40

PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60

k 1 1 1

Characteristic resistance Vekep,ficgo | KNI 140 2.60 440
STEEL FAILURE

Characteristic resistance ‘ Viks, fiss0 ‘ [kN] ‘ 0.30 0.80 1.30




MECHANICAL ANCHORS

RESISTANCE TO TENSION AND SHEAR LOADS UNDER FIRE EXPOSURE continued

Size ‘ M8 ‘ Mm10 ‘ M12

Embedment depth het [mm] 30 40 50
R (for El) = 90 minutes

TENSION LOAD

STEEL FAILURE

Characteristic resistance ‘ Nays g0 ‘ [kN] ‘ 0.30 0.60 1.10
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60
Characteristic resistance Neip ficoo | [KN] 0.80 1.50 240

SHEAR LOAD

PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60
k 1 1 1

Characteristic resistance Vikep, fizoo | (KNI 0.80 1.50 240
STEEL FAILURE
Characteristic resistance Vi fie90 ‘ [kN] ‘ 0.30 0.60 1.10

R (for El) = 120 minutes

TENSION LOAD
STEEL FAILURE
Characteristic resistance ‘ Nays fiz120 ‘ [kN] ‘ 0.20 0.50 0.80
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60
Characteristic resistance Newp fici2o | [KN] 0.50 1.00 1.60

SHEAR LOAD

PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25 - C50/60
k 1 1 1

Characteristic resistance Vekep,ficizo | [KN] 0.50 1.00 1.60
STEEL FAILURE
Characteristic resistance ‘ Viks,fiz120 ‘ [kN] ‘ 0.20 0.50 0.80
MECHANICAL PROPERTIES

Size Mé M8 M10 M12 M16 M20
Nominal ultimate strength - tension fu | IN/mm2] | 520 520 520 520 520 520
Nominal yield strength - tension fa | IN'mm?2]| 416 416 416 416 416 416
Cross section area - tension A | [mm?] 20.1 36.6 58.0 843 157.0 245.0
Elastic section modulus W, | [mm3] | 2121 5027 | 9817 | 169.65 | 402.12 | 78540
Characteristic bending resistance M5l [Nm] 13.24 3137 6126 | 105.86 | 250.92 | 490.09
Design bending resistance M [Nm] 10.59 25.10 49.01 84.69 | 200.74 | 392.07




RULGREEY  MECHANICAL ANCHORS

R-DCA-A4-Wedge anchor stainless steel for cracked and non-cracked concrete

PRODUCT INFORMATION

R-DCA-A4
BASE MATERIAL: FEATURES:
+ Non-cracked concrete, class C20/25-C50/60 (Option 7 approval) + Wedge anchor
+ Cracked concrete, class C20/25-C50/60 (Option 1 approval) « Stainless steel grade A4 class 50 acc. to
+ Reinforced and unreinforced concrete PN-EN SO 3506-1:2009

APPROVALS AND REPORTS:
+ AT-15-7555/2011 Option 1

‘ Anchor ‘ Fixture
Product Code diameter diameter length hickness diameter
|0 | e [ v ] L | W | 4
Mé R-DCA-A4-06-25 6 8 25 n - 7
M8 R-DCA-A4-08-30 8 10 30 13 - 9
M10 R-DCA-A4-10-40 10 12 40 15 - 12
M12 | R-DCA-A4-12-50 12 15 50 20 - 14
M16 | R-DCA-A4-16-65 16 20 65 25 - 18
M20 | R-DCA-A4-20-80 20 25 80 35 - 22
' - 2 4c a1
'S
s a
B L =Hhnom
- ho o
- Kl -
Size Mé M8 M10 M12 M16 M20
Thread diameter d [mm] 6 8 10 12 16 20
Hole diameter in substrate dy | [mm] 8 10 12 15 20 25
Installation torque Tt | [Nm] 45 n 22 38 95 185
Min. hole depth in substrate hy | [mm] 27 32 42 53 70 85
Installation depth hoom | [Mm] 25 30 40 50 65 80
Min. substrate thickness hpin | Imm] 80 80 90 110 140 160
Min. spacing Smin | [MmM] 105 105 220 220 220 250
Min. edge distance Cin | [MM] 105 105 220 220 220 250




MECHANICAL ANCHORS (SLU%ELE

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2. Remove debris and thoroughly clean hole with brush and pump.

3. Insert wedge anchor, slotted end first.

4. Use the setting tool to drive the internal wedge into the anchor.

5. Alternatively use mechanical settong tool with hammer action drilling machine.

Sy,

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing (based on AT-15-7555/2011)

Size Mé M8 | M10 | M12 | M16 | M20 | M6 M8 | M10 | M12 | M16 | M20

TENSION LOAD N, ., | [kN] | 9.01 | 1595 | 22.27 | 28.58 | 41.12 | 53.65| 4.74 | 6.95 | 10.15  13.35| 18.13 | 22.90
SHEARLOAD Vy, ., [kN] | 6.24 | 11.40 | 18.12 | 26.28 | 48.96 | 76.44 | 6.24 | 11.40 | 18.12 | 26.28 | 48.96 | 76.44

CHARACTERISTICL
TENSIONLOAD N, | [kN] | 646 | 12.15 | 18.05| 24.00 | 44.70 | 59.70 | 3.17 | 6.05 | 8.20 | 10.00 | 15.65 | 21.40
SHEAR LOAD V;,, [kN] | 520 9.50 | 15.10 21.90 40.80 63.70 | 3.17 | 6.05 | 820 | 10.00  31.30 | 42.80

~ DEesiGNoAD
TENSIONLOAD Np, | [kN] | 256 | 4.80 | 7.15 2370 125 | 240 | 325 | 395  6.20 | 850
SHEAR LOAD V, [kN] | 3.59 | 6.75 | 10.03 | 13.33 | 32.64 50.96 | 1.76 | 3.36 | 456 | 556 | 17.39 | 23.78

RECOMMENDED LOAD*

TENSIONLOADN,,. | [kN] | 1.83 | 343 | 511 | 679 | 1268 1693 | 0.89 | 1.71 | 232 | 2.82 | 443 | 6.07
SHEARLOADV,, [kN] | 256 | 482 | 7.16 = 9.52 | 23.31 3640 | 1.26 | 240 | 3.26 | 3.97 | 1242 16.99

* partial safety factor 1.4

[ ] steelfailure

[ ] pry-outfailure

MECHANICAL PROPERTIES
Size Mé M8 M10 M12 M16 M20
Nominal ultimate strength - tension fu | [N/mm?] | 700 700 700 700 700 700
Nominal yield strength - tension fu | IN/'mm?] 525 525 525 525 525 525
Cross section area - tension A, [mm?] 20.1 36.6 58.0 843 157.0 | 2450
Elastic section modulus W, | [mm3] 2121 | 5027 | 98.17 | 169.65 | 402.12 | 785.40
Characteristic bending resistance Mo [Nm] 1781 | 4222 | 8247 | 14250 | 337.78 | 659.73
Design bending resistance M [Nm] 11.88 | 2815 | 5498 | 9500 | 22519 @ 439.82




RULGREEY  MECHANICAL ANCHORS

DESIGN PERFORMANCE DATA

Data based on AT-15-7555/2011
Size ‘ Mé ‘ M8 ‘ M10 ‘ M12 ‘ M16 ‘ M20

Embedment depth _hy [mm] 25 30 40 | 50 | 65 | 80

TENSION LOAD

STEEL FAILURE
Characteristic resistance Naes | [kN] | 1470 | 2560 | 4060 | 59.00 | 109.90 | 171.50
Design resistance yy,=1.5 Nggs | [kNI 940 1707 | 2707 | 3933 | 7327 | 11433
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Nap | [kN] 6.46 1215 | 1805 | 2400 | 4470 | 59.70
Design resistance yy,,=2.52 Npgp | (kNI 256 4.80 715 9.50 1775 | 2370
PULL-OUT FAILURE; CRACKED CONCRETE C20/25
Characteristic resistance Newp | [kN] | 337 6.05 820 | 1000 | 1565 | 2140
Design resistance yy,=2.52 Npgp | [kNI] 1.25 240 325 3.95 6.20 8.50
Spacing Sgn | [mm] | 75 90 120 150 | 195 | 240
Edge distance Con | [mm] 38 45 60 75 98 120
SHEAR LOAD
CONCRETE EDGE FAILURE; NON-CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] | 105 105 220 220 220 250
Characteristic resistance for ¢, Vake | [kN] | 1690 | 17.68 | 5270 | 5486 | 5829 | 73.20
Design resistance yy=1.8 Vege | [KN] | 939 9.82 | 29.28 | 3048 | 3238 | 4067
CONCRETE EDGE FAILURE; CRACKED CONCRETE C20/25
Edge distance ¢ | [mm] | 105 105 220 220 220 250
Characteristic resistance for ¢, Veke | [kN] | 11,97 | 1252 | 3733 | 3886 | 4129 | 5185
Design resistance yy=1.8 Veae | [KN] | 665 696 | 2074 | 2159 | 2294 | 2881
PRY-OUT FAILURE; NON-CRACKED CONCRETE C20/25
k [ 1 1 1 1 2 2
Characteristic resistance Ve | KNI | 646 | 1215 | 1805 | 2400 | 8940 | 11940
Design resistance yy=1.8 Veaep | [KN] | 359 6.75 10.03 | 1333 | 4967 | 66.33
PRY-OUT FAILURE; CRACKED CONCRETE C20/25
k [ 1 1 1 1 2 2
Characteristic resistance Vekep | KNI | 320 6.10 820 | 1000 | 3130 | 42.80
Design resistance yy=1.8 Vegep | [KN] 1.76 3.36 4.56 556 | 1739 | 2378
STEEL FAILURE
Characteristic resistance without lever arm Veks | [kNI | 520 950 | 1510 | 21.90 | 4080 | 63.70
Design resistance yy,=1.25 Vegs | [KN] | 4.6 760 | 1208 | 1752 | 3264 | 5096




MECHANICAL ANCHORS (SLU%ELE

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

Reduction factors for edge distance <C,, applicable to Ngg
concrete from 'Basic Performance' table

EDGE DISTANCE (TENSION)

I

Cy

Table only valid for one edge<C,y
and 525\

For other cases use the Rawlplug
Anchor Calculator

EDGE DISTANCE (SHEAR)

Cv

Tables only valid for one edge
>C,i»and 523C,

For other cases use theRawlIplug
Anchor Calculator

SPACING

Table only valid for one
spacing<S,y and C>Cy

For other cases use the Rawlplug
Anchor Calculator

| w2 |
h> h h>
4hmw\ i 84hmm "

rec

or N, for non-cracked and cracked

1.00

100/ 1.00 |1.00/ 1.00 |1.00

1.00

Increasing factors for edge distance >C
Performance’table

min

applicable to Vg  for non-cracked concrete from ‘Design

220 034 | 034 | 044 | 044 | 1.00 | 0.65

240 0.70

250 073 | 1.00 | 0.65
260 075 | 1.05 | 0.68
295 084 | 125 | 075
320 091 0.81
360 1.01 0.90
400 0.99
450 1.09
500 1.20
520 1.24

Increasing factors for edge distance >C,,, applicable to Vy, for cracked concrete from ‘Design
Performance’table

Reduction factors for spacing <S,,, applicable to Ngy/Vg, or Ny /V,, for non-cracked and cracked concrete

from 'Basic Performance’ table

105 1.00 [1.00| 1.00 |1.00

220

250

1.00

1.00

©RAWLPLUG

93




M MECHANICAL ANCHORS

R-RLK-L, R-RLK-C, R-RLK-P, — Rawlok

1y

R-RLK-L - Loose bolt R-RLK-C - Countersunk R-RLK-P - Bolt projecting
BASE MATERIAL: FEATURES:
+ Non-cracked concrete min C20/25 + Through fixing
+ Reinforced and unreinforced concrete + Zinc electroplated carbon steel
+ Blockwork min 7.0 MPa R-RLK-L - Loose Bolt

R-RLK-P - Bolt Projecting
R-RLK-C - Countersunk

Anchor Fixture
Product code
ameter ckness | Hole diameter
d . d;

[mm] [mm]

Bolt Projecting |  Loose Bolt Countersunk ‘

R-RLK-P-05056 - - 5 56 25 8
M5* = = R-RLK-C-05053 5 53 25 8
- - R-RLK-C-05080 5 80 46 8
R-RLK-P-06040 = = 6 40 10 10

Me*
R-RLK-P-06065 - - 6 65 35 10
R-RLK-P-08050 = = 8 50 10 12
- R-RLK-L-08060 - 8 60 15 12
M8* | R-RLK-P-08075 = = 8 75 36 12
- R-RLK-L-08080 - 8 80 35 12
R-RLK-P-08095 = = 8 95 55 12
R-RLK-P-10060 - - 10 60 10 14
= R-RLK-10070 = 10 70 14 14
R-RLK-P-10075 - - 10 75 27 14

M10*
= R-RLK-L-10100 = 10 100 44 14
R-RLK-P-10100 - - 10 100 50 14
R-RLK-P-10130 = = 10 130 80 14
R-RLK-P-12110 - - 12 110 55 18

M12*
R-RLK-P-12145 = = 12 145 85 18

* not covered by approval




MECHANICAL ANCHORS LA

INSTALLATION DATA

- d// SRR T g,/ R
=] b | e
% S A tr S heem o F T
i T - b"n‘.A LT ’ IR v w.w” .
ST T . o]
R-RLK-L R-RLK-C
Tinst /gf// R N -4' )
=
f tix iy hnom. 4 o
L h = a
e Thas
R-RLK-P
Size M5* Mé* m8* M10* M12*
Anchor diameter d | [mm] 6.5 8 10 12 16
Hole diameter in substrate dy | [mm] 6.5 8 10 12 16
Installation torque concrete Tt | [Nm] 25 6 n 22 38
blockwork 14MPa 15 3 6 1 25
blockwork 7MPa 1 2 4 8 12
Min. hole depth in substrate hy | [mm] 30 35 45 55 60
Installation depth hpom | [mm] 30 35 45 55 60
Min. substrate thickness min | (MM] 50 55 65** 85 90
Min. Spacing Smin | (MM] 40 50 60 70 90
Min. edge distance Cin | [MM] 40 50 60 70 20

* not covered by approval
** 70mm for RLK-L

INSTALLATION GUIDE

1. Drill a hole of required diameter and depth.

2.Remove debris and thoroughly clean hole with brush and pump.
3. Insert Rawlok Sleeve Anchor through the fixture into the hole.
4.Tighten to the recommended torque.




M MECHANICAL ANCHORS

BASIC PERFORMANCE DATA

Performance data for single anchor without influence of edge distance and spacing

Size M5* Mé* m8* M10* M12*
Embedment depth 50
CHARACTERISTIC LOAD Ny
TENSION LOAD N,
Concrete [kN] 5.00 6.90 9.30 11.40 14.50
Blockwork 7MPa [kN] 1.50 240 3.50 4.50 5.80
SHEAR LOAD V,
Concrete [kN] 3.60 5.40 9.00 12.60 19.80
TENSION LOAD N4
Concrete [kN] 231 3.19 431 5.28 6.71
Blockwork 7MPa [kN] 0.69 1.1 1.62 2.08 2.69
SHEARLOAD V4
Concrete [kN] 2.00 3.00 5.00 7.00 11.00
Blockwork 7MPa [kN] 1.28 139 1.50 172 1.89
L mommomomns
TENSION LOAD N,
Concrete [kN] 1.65 2.28 3.08 3.77 4.79
Blockwork 7MPa [kN] 0.50 0.79 1.16 149 1.92
SHEARLOADV,
Concrete [kN] 143 214 3.57 5.00 7.86
Blockwork 7MPa [kN] 091 0.99 1.07 1.23 135

*not covered by approval
** partial safety factor 1.4




MECHANICAL ANCHORS LA

DESIGN PERFORMANCE DATA

STANDARD EMBEDMENT DEPTH

Size
o) 25
TENSION LOAD
PULL-OUT FAILURE; NON-CRACKED CONCRETE C20/25
Characteristic resistance Newp | kNI 5.00 6.90 9.30 11.40 14.50
Design resistance yy,,=2.16 Negp | [kN] 231 3.19 431 528 6.71
PULL-OUT FAILURE; BLOCKWORK 7.0MPa
Characteristic resistance Npp | [kN] 1.50 240 3.50 450 5.80
Design resistance yy,,=2.16 Nggp | [kNI 0.69 11 1.62 2.08 269
PULL-OUT FAILURE; BLOCKWORK 14.0MPa
Characteristic resistance Newp | [kN] 1.90 3.20 450 5.60 6.90
Design resistance yy,=2.16 Negp | [N 0.88 148 2.08 259 3.19
PULL-OUT FAILURE; BLOCKWORK 20.5MPa
Characteristic resistance Nep | kNI 240 3.70 5.00 6.00 7.30
Design resistance y,,,=2.16 Npgp | [kNI 1.11 1.71 231 2.78 338

SHEAR LOADS

NON-CRACKED CONCRETE C20/25

Characteristic resistance N | [kN] 3.60 5.40 9.00 12.60 19.80

Design resistance y,,=1.8 Neg | [kN] 2.00 3.00 5.00 7.00 11.00
BLOCKWORK 7.0MPa

Characteristic resistance Ne | [kN] 230 250 270 3.10 3.40

Design resistance y,,=1.8 Neg | [kN] 1.28 1.39 1.50 1.72 1.89
BLOCKWORK 14.0MPa

Characteristic resistance Nee | [kN] 3.40 5.20 8.60 10.30 13.10

Design resistance yy=1.8 Neg | [kN] 1.89 2.89 478 572 7.28
BLOCKWORK 20.5MPa

Characteristic resistance Ng | [kN] 3.40 5.20 8.60 10.30 13.10

Design resistance yy=1.8 Npg | [kN] 1.89 2.89 478 572 7.28

* not covered by approval




MECHANICAL ANCHORS

REDUCTION/INCREASING RESISTANCE FACTORS FOR EDGE DISTANCE AND SPACING

EDGE DISTANCE (TENSION) Reduction factors for edge distance <C, applicable to Ng, or N, for non-cracked concrete from 'Basic Performance' table
cy [mm] M5 M6 M8 M10 M12
1 40 0.75
50 0.87 0.79
CN 60 1.00 0.89 0.81

70 1.00 0.91 0.77
80 1.00 0.85
90 0.92 0.81

Table only valid for one edge 100 1.00 0.87

<Cgnand 525y 120 1.00

For other cases use the
Rawlplug Anchor Calculator

EDGE DISTANCE (SHEAR) Reduction factors for edge distance <C,, applicable to V¢4 or V., for non-cracked concrete from 'Basic Performance’ table
40 0.58
50 0.79 0.53
60 1.00 0.69 0.50
/ Cy 70 0.84 0.62 048
80 1.00 0.75 0.58
90 0.87 0.69 045
Table only valid for one edge 100 100 0.79 0.53
<Cyand 523C, 20 1.00 0.69
For other cases use the 140 0.84
Rawlplug Anchor Calculator 160 1.00
SPACING Reduction factors for spacing <S,,; applicable to Ngy/Vgs or N, /Vi,, for non-cracked concrete from 'Basic Performance' table
s [mm] M5 M6 M8 M10 M12
40 0.80
50 0.90 0.77
s 60 1.00 0.85 0.76
70 0.92 0.82 0.75
80 1.00 0.88 0.80
90 0.94 0.85 0.74
Table only valid for one spacing 100 1.00 0.90 077
<Senand C>Cyy 120 1.00 085
For other cases use the 140 0.92
Rawlplug Anchor Calculator 160 1.00




