Mechanical Anchors | R-XPT IPRAWLPLUG®

R-XPT Zinc Plated Throughbolt

Approvals and Reports

+ ETA-08/0339; ETAG 001-2, Option 7
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Product information
Features and benefits Applications Base materials
« High performance in non-cracked concrete « Cladding restraint Approved for use in:
confirmed by ETA Option 7 - Curtain wall « Non-cracked concrete n
< High quality with cost effectiveness . Balustrading C20/25-C50/60 S
* Suitable for reduced embedment to avoid contact . Barriers =
with reinforcement Handrail (=
. ndrai
« Embedment depth markings help to ensure precise @ K ans i
installation of the anchor * Racking S
+ Design allows drilling and installing directly through * Structural steel =
the fixture and helps to reduce installation time » Bollards E
« Cold formed body ensures consistent 8
dimensional accuracy s

« Optimized expander design with six grip features allows
for a high load-bearing capacity

« Zinc plated passivated steel with clear CR3 zinc layer
of thickness not thinner than 5um according
to EN ISO 4042

Installation guide

1. Drill a hole of required diameter and depth

2. Clear the hole of drilling dust and debris (using blow
pump and brush or equivalent method)

3. Lightly tap the throughbolt through the fixture into
hole with a hammer, until fixing depth is reached

4. Tighten to the recommended torque

Product information
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‘ ©

Anchor Fixture

Diameter Hole diameter

Product Code

R-XPT-06050/10% 6 50 10 7
M6 R-XPT-06065/5* 6 65 25 5 7
R-XPT-06085/25*% 6 85 45 25 7
R-XPT-06100/40* 6 100 60 40 7
R-XPT-08050/5* 8 50 5 9
R-XPT-08060/10 8 60 10 = 9
R-XPT-08065/15 8 65 15 9
R-XPT-08075/10 8 75 25 10 9
M8 R-XPT-08080/15 8 80 30 15 9
R-XPT-08085/20 8 85 85 20 9
R-XPT-08095/30 8 95 45 30 9
R-XPT-08115/50 8 115 65 50 9
R-XPT-08140/75 8 140 90 75 9
R-XPT-08150/85 8 150 100 85 9

* AT-ITB Polish Technical Approval AT-15-9327/2014
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Product information (cont.)

Product Code

R-XPT-10065/5 10 65 5 - 1

R-XPT-10080/10 10 80 20 10 11

R-XPT-10095/25 10 95 35 25 11

M10 R-XPT-10115/45 10 115 55 45 11

R-XPT-10130/60 10 130 70 60 11

R-XPT-10140/70 10 140 80 70 11

R-XPT-10150/80 10 150 90 80 11

R-XPT-10180/110 10 180 120 110 11

R-XPT-12080/5 12 80 5 - 13

R-XPT-12100/5 12 100 25 5 13

R-XPT-12120/25 12 120 45 25 13

R-XPT-12125/30 12 125 50 30 13

—_— R-XPT-12135/40 12 135 60 40 13

R-XPT-12140/45 12 140 65 45 13

R-XPT-12150/55 12 150 75 55 13

R-XPT-12180/85 12 180 105 85 13

= R-XPT-12220/125* 12 220 145 125 13
< R-XPT-12300/205** 12 300 225 205 13
Tu R-XPT-16100/5 16 100 5 - 18
'E R-XPT-16105/10 16 105 10 = 18
E R-XPT-16125/5 16 125 25 5 18
g R-XPT-16140/20 16 140 40 20 18
2 M16 R-XPT-16150/30 16 150 50 30 18
R-XPT-16160/40 16 160 60 40 18

R-XPT-16180/60 16 180 80 60 18

R-XPT-16220/100* 16 220 120 100 18

R-XPT-16280/160** 16 280 180 160 18

R-XPT-20125/5 20 125 5 = 22

o R-XPT-20160/20 20 160 40 20 22

R-XPT-20200/60* 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* 24 260 115 100 26

R-XPT-24300/140* 24 300 155 140 26

* AT-ITB Polish Technical Approval AT-15-9327/2014; ** Approval pending

Installation data
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Thread diameter d [mm] 6 8 10 12 16 20 24
Hole diameter in substrate d, [mm] 6 8 10 12 16 20 24
Installation torque Tow [Nm] 5 15 30 50 100 200 300
Wrench size S [mm] 10 13 17 19 24 30 36
STANDARD EMBEDMENT DEPTH
Min. hole depth in substrate hy . [mm] 55 60 65 85 105 125 140
Installation depth — [mm] 50 55 59 80 100 119 135
Min. substrate thickness e [mm] 84 100 100 136 170 198 224
Min. spacing i s [mm] 45 50 55 75 90 140 180
Min. edge distance o [mm] 50 40 50 65 80 100 200
REDUCED EMBEDMENT DEPTH
Min. hole depth in substrate h, . [mm] 35 45 55 65 85 105 125
Installation depth P o e [mm] 30 40 49 60 80 99 120
Min. substrate thickness _— [mm] 80 100 100 100 130 158 194
Min. spacing S [mm] 40 45 55 100 100 125 160
Min. edge distance c [mm] 45 40 65 100 100 125 160

‘min, r
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Mechanical properties

Nominal ultimate tensile strength [Fy [N/mm?] 400 400 400 400 400 480 480
Nominal yield strength fyk [N/mm?] 320 320 320 320 320 384 384
Cross sectional area A, [mm?] 20.1 36.6 58.0 84.3 157.0 245.0 353.0
Elastic section modulus W, [mm?3] 21.21 50.27 98.17 169.65 402.12 785.40 1357.17
Characteristic bending resistance MO [Nm] 10.94 25.94 50.66 87.54 207.50 452.39 781.73
Design bending resistance M [Nm] 8.75 20.75 40.53 70.03 166.00 361.91 625.38

Design performance data

Data for anchor calculation acc. to ETAG 001 p. 5.2 - Method A

STANDARD EMBEDMENT DEPTH

Embedment depth h, [mm] 42 47 49 68 85 99 112

TENSION LOAD

STEEL FAILURE (ETAG 001, zat. C, p.5.2.2.2.)

Characteristic resistance Noyo [kN] 8.10 15.80 25.20 37.30 66.10 101.00 137.20
Design resistance y,, = 1.4 Vs = 1.5 1.4 (4]
PULL-OUT FAILURE; CONCRETE C20/25 (ETAG 001, zat. C, p.5.2.2.3.) _g
Characteristic resistance - non-cracked concrete Ny o [kN] 8.10 12.00 12.00 25.00 40.00 40.00 38.14 :.‘:’
Partial safety factor Vuo - 2.52 1.8 2.52 E
Y, C30/37 - 1.0 1.1 1.37 1.16 1.2 13 1.0 o
Increasing factor y,_C40/50 - 1.0 1.21 1.74 1.33 1.3 1.59 1.0 (=
y_C50/60 = 1.0 1.32 21 1.49 1.5 1.89 1.0 -:C';
CONCRETE CONE FAILURE (ETAG 001, zat. C, p.5.2.2.4.) ()
Spacing SH. [mm] 126 141 147 204 255 297 336 2
Edge distance Co [mm] 63 71 74 102 128 149 168
Partial safety factor Vare - 1.8
CONCRETE SPLITTING FAILURE (ETAG 001, zat. C, p.5.2.2.6.)
Spacing Sersp [mm] 210 240 260 370 430 530 580
Edge distance Cosp [mm] 105 120 130 185 215 265 290
Partial safety Factor Vivsp - 1.8

SHEAR LOAD

STEEL FAILURE (ETAG 001, zat. C, p.5.2.3.2.)

Characteristic resistance without lever arm Vs [kN] 5.50 10.10 16.00 23.30 43.00 67.40 97.10
Characteristic resistance with lever arm M. [Nm] 7.00 17.00 35.00 61.00 154.00 301.00 531.00
Partial safety factor Vass - 125

CONCRETE PRY-OUT FAILURE (ETAG 001, zat. C, p.5.2.3.3.)
Factor k = 1 " " " " " 2
Partial safety factor Vare - 1.8

SHEAR LOAD

EDGE FAILURE FAILURE (ETAG 001, zat. C, p.5.2.3.4.)

d.. [mm] 6 8 10 12 16 20 24
Effective anchor length L [mm] 42 47 49 68 85 99 112
Partial safety factor Vi - 18

" Failure is not decisive
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Design performance data
Data for anchor calculation acc. to ETAG 001 p. 5.2 - Method A
REDUCED EMBEDMENT DEPTH

sze | m [ M Mo | Mz | M6 | Mo | M
Embedment depth h [mm] 22 32 39 48 65 79 97

TENSION LOAD

STEEL FAILURE (ETAG 001, zat. C, p.5.2.2.2.)

Characteristic resistance Nees [kN] 8.10 15.80 25.20 37.30 66.10 101.00 137.20
Design resistance y,, = 1.4 Vs ® 1.5 1.4
PULL-OUT FAILURE; CONCRETE C20/25 (ETAG 001, zat. C, p.5.2.2.3.)
Characteristic resistance - non-cracked concrete Neo [kN] 4.27 9.00 9.00 16.00 30.00 35.00 31.92
Partial safety factor Varo - 2.52 1.8 2.52
g, C30/37 = 1.0 1.25 1.36 1.2 1.12 1.18 1.0
Increasing factor g, C40/50 - 1.0 1.5 1.72 1.4 1.23 1.36 1.0
y, C50/60 = 1.0 1.76 2.08 1.6 1.34 1.54 1.0
CONCRETE CONE FAILURE (ETAG 001, zat. C, p.5.2.2.4.)
Spacing Sen [mm] 66 96 117 144 195 237 291
Edge distance Cape [mm] 33 48 59 72 98 119 146
g Partial safety factor Vine - 1.8
-S CONCRETE SPLITTING FAILURE (ETAG 001, zat. C, p.5.2.2.6.)
é Spacing Ses [mm] 110 160 200 250 360 410 500
T'u Edge distance Corsp [mm] 55 80 100 125 180 205 250
O Partial safety factor (. - 1.8
5
f.j STEEL FAILURE (ETAG 001, zat. C, p.5.2.3.2.)
2 Characteristic resistance without lever arm \ [kN] 5.50 10.10 16.00 23.30 43.00 67.40 97.10
Characteristic resistance with lever arm MCe [Nm] 7.00 17.00 35.00 61.00 154.00 301.00 531.00
Partial safety factor Vs - 1.25
CONCRETE PRY-OUT FAILURE (ETAG 001, zat. C, p.5.2.3.3.)
Factor k = 1 " 1 " " 2 2
Partial safety factor Vine - 1.8
CONCRETE EDGE FAILURE (ETAG 001, zat. C, p.5.2.3.4.)
d.. [mm] 6 8 10 12 16 20 24
Effective anchor length L [mm] 22 32 39 48 65 79 97
Partial safety factor Vine - 1.8

" Failure is not decisive

Basic performance data

STANDARD EMBEDMENT DEPTH
NON-CRACKED CONCRETE

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

Standard embedment depth h [mm] 42 47 49 68 85 99 112

TENSION LOAD NRM [kN] 8.70 18.10 19.80 28.00 49.70 65.30 67.60
SHEARLOAD V,, - [kN] 6.04 12.15 19.24 27.95 51.54 80.85 118.60
TENSION LOAD N, [kN] 8.10 12.00 12.00 25.00 40.00 40.00 38.14
SHEARLOAD V,, [kN] 5.50 10.10 16.00 23.30 43.00 67.40 97.10
TENSION LOAD N, [kN] 3.44 6.67 6.67 13.89 22.22 22.22 15.13
SHEAR LOAD V,, [kN] 4.40 8.08 12.80 18.64 34.40 53.92 77.68
TENSION LOAD N, [kN] 2.46 4.76 4.76 9.92 15.87 15.87 10.81

SHEARLOAD V. [kN] 3.14 5.77 9.14 13.31 24.57 38.51 55.49

* Partial safety factor 1.4 steel Failure

All products listed in this publication are branded and distributed with RAWLPLUG® or RAWL® trademarks.
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Basic performance data (cont.)
EDGE DISTANCE AND SPACING

Reduction resistance factors for edge distance and spacing
EDGE DISTANCE IN TENSION

Reduction factors for edge distance <c_, applicable to N, or N __for non-cracked concrete.
Table only valid for one edge distance <c_ and s 2 s . For other cases use the Rawlplug EasyFix - Anchor Calculator.

(h>18ah [ h [h>18ah [h [h>18an b [h>184n [h |n>184n [ [h>18an [0 [hot8an [0
40

0.68 0.68
45 0.73 0.73
50 1.00 1.00 0.78 0.78 0.82 0.82
55 0.83 0.83 0.87 0.87
60 0.88 0.88 0.92 0.92
70 0.99 0.99 1.00 1.00 0.73 0.73
75 1.00 1.00 0.76 0.76
90 0.86 0.86 0.72 0.72
100 0.94 0.94 0.77 0.77 0.93 0.93
120 1.00 1.00 0.88 0.88 1.00 1.00
140 0.97 0.97
160 1.00 1.00
200 1.00 1.00

SPACING IN TENSION

Reduction factors for spacing <s, ,
Table only valid for one spacing <s

applicable to N, or N for non-cracked concrete.
and c 2 c_ . For other cases use the Rawlplug EasyFix - Anchor Calculator.
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45 0.82 0.82
50 0.84 0.84 0.68 0.68
55 0.87 0.87 0.69 0.69 0.74 0.74
60 0.89 0.89 0.71 0.71 0.76 0.76
70 0.94 0.94 0.75 0.75 0.79 0.79
75 0.96 0.96 0.76 0.76 0.81 0.81 0.65 0.65
90 1.00 1.00 0.82 0.82 0.87 0.87 0.69 0.69 0.63 0.63

100 0.85 0.85 0.90 0.90 0.71 0.71 0.64 0.64

120 0.92 0.92 0.98 0.98 0.76 0.76 0.68 0.68

140 0.99 0.99 1.00 1.00 0.80 0.80 0.72 0.72 0.91 0.91

160 1.00 1.00 0.85 0.85 0.75 0.75 0.95 0.95

180 0.90 0.90 0.79 0.79 0.99 0.99 1.00 1.00
200 0.94 0.94 0.83 0.83 1.00 1.00

250 1.00 1.00 0.92 0.92

300 1.00 1.00

All products listed in this publication are branded and distributed with RAWLPLUG® or RAWL® trademarks.

. 265



Mechanical Anchors | R-XPT

Basic performance data (cont.)
EDGE DISTANCE AND SPACING
Reduction resistance factors for edge distance and spacing

EDGE DISTANCE IN SHEAR
Reduction factors for edge distance <c_, applicable to V,, orV__for non-cracked concrete.

rec

Table only valid for one edge distance <c_, and's 2 3c,. For other cases use the Rawlplug EasyFix - Anchor Calculator.

¢ | ms | ms | Mo [ w2 [ w6 [ Mo [ M4 |
o1 e T hise Toc bt [ | ovse [l hoise, Lo hotse [hes| horse [he

40 050 050
45 058 058
50 100 100 067 067 044 044
55 076 076 050 050
60 086 086 056 056
70 100 100 069 068 052 052
75 076 072 057 057
90 098 084 072 072 043 043
100 100 092 083 079 049 049 033 033
120 100 100 093 062 061 042 042
140 100 077 069 052 050
160 091 077 062 056
= 180 100 085 072 062
< 200 093 08 067 077 066
E 250 100 100 081 103 080
= 300 095 127 093
_{:': 350 1.00 1.06
b7} 400 1.19
= 450 1.27

SPACING IN SHEAR

Reduction factors for edge distance >s_. applicable to V. ,and V _for non-cracked concrete.
Table only valid for one spacing <s_ and c 2 ¢ . For other cases use the Rawlplug EasyFix - Anchor Calculator.

P S B N TS NN NN
1 e [ o [ oise b |t [ bt [ b e b hoise [ho

45 1.00 1.00

50 1.00 1.00

55 0.93 0.88

60 0.94 0.90

70 0.98 0.93

75 0.99 0.95 1.00 1.00

90 1.00 0.99 0.83 0.79

100 1.00 0.85 0.80

120 0.89 0.84

140 0.92 0.87 0.74 0.69

160 0.96 0.90 0.76 0.72

180 0.99 0.94 0.79 0.74 0.83 0.78
200 1.00 0.97 0.81 0.76 0.85 0.81
250 1.00 0.87 0.82 0.91 0.86
300 0.94 0.88 0.98 0.92
350 1.00 0.94 1.04 0.98
400 1.00 1.10 1.03
450 1.16 1.09
500 1.22 1.15
550 1.27 1.21
600 1.26
700 1.27
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Basic performance data

REDUCED EMBEDMENT DEPTH
NON-CRACKED CONCRETE

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

32 39 48 65 79 97

Standard embedment depth h, [mm] 22

TENSION LOAD NMm [kN] 5.70 10.90 11.40 21.50 43.00 45.50 62.70
SHEAR LOAD VRu,m [kN] 6.04 12.15 19.24 27.95 51.54 80.85 118.60
TENSION LOAD N, [kN] 4.27 9.00 9.00 16.00 30.00 35.00 31.92
SHEAR LOAD V, [kN] 4.27 10.10 9.00 23.30 43.00 67.40 63.84
TENSION LOAD N, [kN] 2.50 5.00 5.00 8.89 16.67 19.44 12.67
SHEAR LOAD V,, [kN] 4.40 8.08 5.00 18.64 34.40 38.17 2533
TENSION LOAD N [kN] 1.79 3.57 3.57 6.35 11.90 13.89 9.05
SHEARLOAD V. [kN] 3.14 5.77 3.57 13.31 24.57 27.26 18.10

* Partial safety factor 1.4 steel failure concrete pry-out failure

EDGE DISTANCE AND SPACING

Reduction resistance factors for edge distance and spacing
EDGE DISTANCE IN TENSION

Reduction factors for edge distance <c_ applicable to N, or N _for non-cracked concrete.
Table only valid for one edge distance <c_ ands 2 s . For other cases use the Rawlplug EasyFix - Anchor Calculator.

45

0.88 0.88
50 0.94 0.94 0.68 0.68
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55 0.99 0.99 0.72 0.72
60 1.00 1.00 0.75 0.75

70 0.82 0.82 1.00 1.00

75 0.86 0.86

90 0.96 0.96

100 1.00 1.00 0.93 0.93 0.84 0.84

120 1.00 1.00 0.92 0.92

140 1.00 1.00 0.99 0.99

160 1.00 1.00 1.00 1.00

SPACING IN TENSION

Reduction factors for spacing <s_ applicable to N or N __for non-cracked concrete.
Table only valid for one spacing <s_, and c 2 c_. For other cases use the Rawlplug EasyFix - Anchor Calculator.

I N S N N N
oo oo e oo e o v o] b o s

40 0.60

45 0.63 0.49 0.49

50 0.65 0.51 0.51

55 0.68 0.53 0.53 0.70 0.70

60 0.71 0.54 0.54 0.72 0.72

70 0.77 0.58 0.58 0.76 0.76

75 0.80 0.60 0.60 0.78 0.78

90 0.88 0.65 0.65 0.84 0.84

100 0.94 0.68 0.68 0.88 0.88 0.66 0.66 0.55 0.55

120 1.00 0.75 0.75 0.96 0.96 0.71 0.71 0.59 0.59

140 0.82 0.82 1.00 1.00 0.77 0.77 0.63 0.63 0.72 0.72
160 0.89 0.89 0.82 0.82 0.66 0.66 0.76 0.76 1.00 1.00
180 0.96 0.96 0.87 0.87 0.70 0.70 0.80 0.80
200 1.00 1.00 0.93 0.93 0.74 0.74 0.84 0.84
250 1.00 1.00 0.83 0.83 0.93 0.93
300 0.92 0.92 1.00 1.00
350 1.00 1.00
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Basic performance data (cont.)
EDGE DISTANCE AND SPACING

Reduction resistance factors for edge distance and spacing

EDGE DISTANCE IN SHEAR
Reduction factors for edge distance <c_; applicable to V., or V__for non-cracked concrete.

rec

Table only valid for one edge distance <c_; and s > 3c,. For other cases use the Rawlplug EasyFix - Anchor Calculator.

¢| M | w8 [ om0 | w2z [ M | mo0 | M4 |
I T T A A o e T ey T e T
45

0.88 0.88
50 0.94 0.94 0.63 0.63
55 0.99 0.99 0.72 0.72
60 1.05 1.05 0.81 0.81
70 1.16 1.16 1.00 0.98 0.67 0.65

75 122 122 100 073 069

90 129 129 094 081

100 100 089 079 064 047 043

120 100 1.00 075 059 051

140 086 073 058 050 043

160 097 088 065 059 048 067  0.60

180 100 100 071 069 053 078 0.6
=z 200 078 080 058 089 072
< 250 095 1.00 070 121 087
E 300 1.00 08 152  1.01
= 350 0.94 1.16
_{:': 400 1.00 130
s 450 1.44
= 500 1.52

SPACING IN SHEAR

Reduction factors for edge distance >s . applicable to V. ,and V__for non-cracked concrete.
Table only valid for one spacing <s_ and c 2 . For other cases use the Rawlplug EasyFix - Anchor Calculator.

I O N S N N N NN
1 ise, | ise e wse e wovse h notse, [ hotse, [h hoise ]

40 0.60 0.60

45 0.63 0.63 0.78 0.78

50 0.65 0.65 0.80 0.80

55 0.68 0.68 0.82 0.82 0.69 0.69

60 0.71 0.71 0.85 0.85 0.70 0.70

70 0.77 0.77 0.89 0.89 0.73 0.73

75 0.80 0.80 0.91 0.91 0.75 0.75

90 0.88 0.88 0.97 0.97 0.79 0.79

100 0.94 0.94 1.00 1.00 0.82 0.82 0.74 0.71 0.60 0.57

120 1.05 1.05 0.88 0.88 0.79 0.76 0.64 0.60

140 1.16 1.16 0.94 0.94 0.83 0.80 0.67 0.63 0.56 0.52

160 1.27 1.27 1.00 1.00 0.88 0.85 0.70 0.66 0.58 0.54 0.80 0.76
180 1.29 1.29 1.12 1.12 0.93 0.89 0.73 0.69 0.60 0.57 0.83 0.78
200 1.21 1.21 0.97 0.94 0.76 0.72 0.62 0.59 0.86 0.81
250 1.29 1.29 1.00 1.00 0.84 0.79 0.68 0.64 0.93 0.87
300 1.49 1.49 0.91 0.86 0.73 0.69 0.99 0.94
350 1.69 1.69 0.99 0.93 0.79 0.75 1.06 1.00
400 1.00 1.00 0.85 0.80 1.13 1.06
450 0.90 0.85 1.19 1.13
500 0.96 0.90 1.26 1,19
550 1.00 0.96 1.33 1.25
600 1.00 1.40 1.32
700 1.52 1.44
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