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Anchor Fasteners - Indo Construction Fastening Systems

Through-bolt expansion anchor with controlled torque,
for use in non cracked concrete

ETA Assessed Option 7. Zinc-plated shaft. Zinc-plated clip.

i
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PRODUCT INFORMATION

DESCRIPTION CHARACTERISTICS AND BENEFITS
Metallic anchor, with male thread, expansion by « Easy installation.
controlled torque. « Use in non-craked concrete.
» Use for medium-heavy duty loads.
SIZES * Pre-installation or through the drill-hole of the fixture.
M6x60 to M20x270. » Variety of lengths and diameters: flexibility in assembly.
* For static and quasi-static loads.
DESIGN LOAD RANGE * Two installation depths in M8, M10, M12, M16 and M20,
From 5,3 to 34,3 kN (standard depth). g I allowing the use in thick anchor plates or in los thickness
From 6,7 to 21,3 kN (reduced depth). base materials.
* Available at
BASE MATERIAL
Concrete class from C20/25 to C50/60 non-cracked.

MATERIALS

W _ = -J j Shaft: Cold-formed carbon steel, zinc-plated = 5 um.
Stone Concrete  Reinforced Concrete Washer: DIN 125 or DIN 9021, zinc-plated = 5 ym.
Nut: DIN 934, zinc-plated = 5 pm. g
ASSESSMENTS Clip: Cold-formed carbon steel, zinc-plated = 40 ym
¢ Option 7 (Non-cracked concrete).

APPLICATIONS
STRUCTURAL FIXINGS IN * Anchor Plates
UNCRACKED CONCRETE « Structures
ETA 16/0502 * Shelving
¢ Urban Fitments
* Protective Fence

ETA 16/0502

« Catenaries
* Elevators
+ Scaffolding Fix
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MECHANICAL PROPERTIES

B 7 S A7

Cone area section

) Lo | s |3 s | w0 oz | o | e

N/mm Characteristic tension resistance

T T A AT T

Threaded area section

-

e (N/mm )  Characteristic tension resistance
Yield strength

INSTALLATION DATA

s e o e | | wio | o

Code IWAO06 IWAO08 IWA10 IWA12 IWA14 IWA16 IWA20

o, [[EE— G I T BT A I T

Installation torque moment [Nm] 7

Diametrfatans ol 1 e e -“-----

Minimum drill hole depth [mm]

Effective embedment depth [mm]

T om0 o | o | w | w0 | w | o]

Maximum thickness of fixture* [mm] L-58 L-108 L-122 L-147

) L-70 (0] L-92

i Critical edge distance [mm]

O crica s g m-------

rsp  Critical edge distance (splitting) [mm]

i ol e M--“--“-

i Installation depth [mm] 46,5

53,5 84,5
Cesie onctent g m-------

Minimum base material thickness [mm]

Critical spacing [mm]

- -----“-

ersp Critical distance ( splmmg [mm]

Snin  Minimum spacing [mm]

SW | Installationwrench

—

n 3

>0 0 OO0 o

Standard depth
P

Reduced depth

*L= Totalanchor length
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INSTALLATION PRODUCTS INSTALLATION

Hammer drill
Concrete Drill bits
Blow pump

Cleaning Brush

Installation hammering tool
Torquewrench
Hexagonal socket

Resistances in C20/25 concrete for an isolated anchor, without effects of edge distance
or spacing

Characteristic Resistance N, y Vx,

TENSION SHEAR
Size M6 M8 M10 M12 M14 M16 M20 Size M6 M8 M10 M12 M14 M16 M20

N. Reduceddepth [kN] - 100 134 174 - 258 320 | V. Reduceddepth [kN] - 102 134 174 - 384 639

Design Resistance N,y Vy,

TENSION SHEAR

Size M6 M8 M10 M12 M14 M16 M20 Size M6 M8 M10 M12 M14 M16 M20

N, Reduceddepth [kN] - 67 89 116 - 172 21,3 @ V., Reduceddepth [kN] - 116 - 30,7 426

Maximum Loads Recommended N,y V...

TENSION SHEAR

Size M6 M8 M10 M12 M14 M16 M20 Size M8 M10 M12 M14 M16 M20

. Sasion 130 60|50 23 2 ol i V- v

N.. Reduceddepth [kN] - 48 64 83 - 123 152 M V. Reduceddepth [kN] - 49 64 83 - 219 304

Simplified calculation method
European Technical Assessment

Simplified version of the calculation method according to The calculation method is based on the following simplification:
Eurocode 2 EN 1992-4. Resistance is calculated Different loads do not act on individual anchors,

according to the data shown in assessment without eccentricity.

« Influence of concrete strength.

¢ Influence of edge distance.

« Influence of spacing between anchors.
¢ Influence of reinforcements.

« Influence of base material thickness.

« Influence of load application angle.

« Valid for a group of two anchors.
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TENSION LOADS

« Steel design resistance: Neas
* Pull-out design resistance: Negp = Noap*
* Concrete cone design resistance: Ny, =Nogg,*
* Concrete splitting design resistance: N, aso— Nora

s,N : ch,N : kIJre,N

Y

sp csp 'reN hsp

L‘PC
Y, v
Y- v,

,C

Steel Design resistance

Standard depth

Pull-out design resistance
Nra,p =N, ch

Size M6 M10 M12 M14  M16

M8
Sngasceph | N |+ |+ |26 o | o o <
6,6 = - _* _

*

N Reduced depth [kN] =

*Pull-out failure is not decisive.

Concrete cone design resistance

NRd,c = NOrd,c’ ¥y LIJs,N ’ LIJc,N ¥

reN
Concrete splitting design resistance*
N = NoRd,c. l‘I"b ' LPs,sp' LP

Rd,sp c,sp '

Size M6 M10 M12 M14 M16

M8 1
swsssn | i | 53| 03 s |2 | a9 | s
6,8 8,9

N° Reduced depth [kN] - 11,6 = 17,2

*Concrete splitting design resistance must only be considered for non-cracked concrete.

M20

21,3
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Coefficients of influence

Influence of concrete strength resistance in pul - out failure ¥,

C 20/25

C 30/37

C 40/50
C 50/60

Influence of concrete strength in concret cone and splitting failure ¥,

C 20/25
C 30/37

C 40/50
C 50/60
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Influence of spacing (concrete cone) ¥,

s [mm] IWA Standard depth
35 0,65
N M N2 T |
0 71 0, 67 0.65 Invalid Value
—m
0,75 0,71 0, 68
—
0, 79 0, 74 0 71 0,68
S w0 oss o7 | ors | or
85 0, 85 0, 80 0, 76 O 72 0,69
s I 0 20 N
= 0’5+ . <1 O 92 0, 85 0, 80 O 76 0 72 0,70
2 Sun —

096 088 083 078 074 072

_

093 088 082 078 075

0,94 0,89 0,83 0,78 0,75

—

0,97 0,91 0,85 0,80 0,77 0,72

—
0,95 0,88 0,83 0,80 0,74
e

170 0,94 0,88 0,84 0,78

g0 0% | o% oss o7

195 ,0 0,93 0, 89 0 82

200 094 | 080 | 082

210 0,97 0,92 0,84

"0 099 | 094 | 086

225 1,00 0,95 0,86

"

255 Value without reduction =1 0,91

"0

300 0,99
a9

IWA Reduced depth

0,69

74 7 -
Invalid Value

0,76 0,72

0,81 0,76

o
o0 |
80
s
o0 |

S [mm]

0,88 0,82 0,77

090 | 084 | 078

0,93 0,86 0,80 0,73

oo 083 | 076

105 0,92 0,85 0,77

120 0,98 0,90 0,81

1,00 0,92 0,82

1

0,93 0,83

Tl oss | om0

0,98 0,87 0,82

L oss | oss

0,92 0,87

_ B 096 0,90
1
Value without reduction = 1

200 0,94

220 0,99
S5
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Influence of spacing (concrete splitting) ¥

IWA Standard depth

K 0,61 0,60

Invalid Value

0, 66 0, 64 0,63

—mm

60 0,69 0,67 0,6

—m

0,72 0,71 0,68 (08 65 0,63

mmmm

0,77 0,73 0,70 0,6 0,65 0,66

mm

100 0,81 0,79 0,75 0,71 068 070

o ost [ oss | or [ore [ ori L or2

125 089 083 079 075 071 073

iz Loso [oss L ost [ors L o7 Lozt

0 86 0, 82 0 77 0 73 0 75 0,69

—mm

0,97 0,92 0,86 0,81 0,77 0,79 0,71

—

094 088 082 078 080 073

_

180 1,00 0,94 0,87 0,82 0,84 0,75

192

200 0,98 0,90 0,85 0,88 0,78

220 1,00 0,93 0,96 0,81

280
o

S [mm]

0,98 0,89

ECEEE

300 0,92

Value without reduction = 1

350 0,99

IWA Reduced depth

S [mm]
M6 | M8 | M0 | w12 | Mi4 | M6 | M0

0,64

—

0,70 0,66 Invalid Value

o
65

0,73 0,69

0,79 0,74 0,70

—

0,82 0,77 0,73 0,67

— g9

0,89 0,83 0,78 0,71

125

0,96 0,88 0,82 0,75

135 0% | 090 | 084

1,00 0,92 0,85 0,77 0,73

0,98 0,90 0,81 0,77

099 | 091

1,00 (08 92 0,82 0,78

0,98 0,87 0,82

0,90 0,85

Value without reduction =1 1,00 0,93

0,98
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Influence of concrete edge distance (splitting)

c,sp

IWA Standard depth

B o we | wio | iz | e | wie | w0
—

0 72 O 65 0,61 Invalid Value

a0 ot | o | oer |

65 086 076 070

70 | 0% | 079 | 073 | ogs |

75 0,95 0,83 0,76 0,69

o Lt Losr [ ors [ ort | oss

C 0,89 0,81 0,73 0,67

e 050 | 082 | o4 | 068

y =035 +9’é’—'° +015-¢ 4 85 0,91 0,83 0,74 0,68

-~ oo |90
96

1,00 0,90 0,80 0,73 0,76

I

105 0,96 0,85 0,77 0,81

125 0,97 0,87 0,92

099 | 089 | 093

iz
130 1,00 0,90 0,94
140 0,95 1,00 0,83

150 - . 1,00 0,87
Value without reduction = 1 / :

175 0,98

IWA Standard depth

¢ [mm]
M6 | M8 | Mi0 | W12 | M4 | M6 | M0

0,68

Invalid Value

—
0,89 0,78
—
1,00 0,87 0,77
—
0,96 0,85
- 099 | 087
1,00 0,88
—
m
s

0 92 0,77

1 00 0,82

110 0,88

i

128 0,99

130 |
135 Value without reduction = 1 0,92

150 1,00
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Influence of concrete edge distance (concrete cone) ¥_,
IWA Standard depth

e mm
0 75 0,69

_

091 080 073

-au

0,90 0,82

0,98 0,88 0,78

70
100 | 090 | 080
75

0,92 0,82

1,00 0,88 0,80

090 | 081 |

0,94 0,84 0,78

100 | 090 | 083

0,91 0,84

]
e
e
ErEETE
110
e
s
e

Invalid Value

0,98 0,90

0,99

Value without reduction = 1 m

IWA Standard depth

cnm mm-----
Sow | oss

1,00 0,88

. 0% Invalid Value

1,00

100
_
_

125

Value without reduction = 1

g

cN

C
=0,35 +Q:5_'Q
C

cr,N

crN
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Influence of reinforcements ¥

re,N

M6 M8 \Y (0] M12 M14 M16 M20

Reduced depth

- 0,67 0,71

*This factor only applies for a high density of reinforcements. If in the area of the anchor there are reinforcements
with a distancing of = 150 mm (any diameter) or with a diameter = 10 mm and a distancing of = 100 mm, af,, =
1 factor may be applied

Influence of base material thickness

hihef 2,00 220 240 260 280 300 320 340 360 =3,68

SHEAR LOADS

+ Steel design resistance without leverarm @ Vi, .

* Pry-out design resistance: Vieaep = K- Ny

* Concrete edge design resistance: Veae = Vorae Yo Yoo

Steel design resistance
VRd,s

Size

VRds Reduced depth [kN] 11,8 16,5 30,7 45,0

Pry-out design resistance*
Veaer =k - NS Rd,c

Rd,cp

Size

--------

k (Reduced depth) [kN] -

* N°, . Concrete cone design resistance for tension loads

Concrete edge resistance

Size

°Rd - Reduced depth [kN] - - 10,1 12,8
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Coefficients of influence

Influence of concrete strength in concrete edge failure ¥,

C 20/25
C 30/37

C 40/50
C 50/60

Influence of edge distance and spacing ¥,
FOR ONE ANCHOR ONLY

e . 07 1 120 158 179 20 225 20 275 50 28 35075 410 80 510

Isolated 0,35 0,65 1,00 140 1,84 232 283 338 395 45 520 586 655 7,26 800 955 11,18
FOR TWO ANCHORS
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Influence of concrete edge distance ¥_,

IWA
R ve | wio w0 | w2 ww | wie | weo |

35 0,70

45 0,67 0,71 Invalid Value

s | 085 | 069

064 0,68 0,71

m

061 065 068 0,70

mmm

0,59 0,62 0,65 (0 68 (0 70

mmm

0,57 0,60 0,63 0,65 0,67 069

—mm

110 0,56 0,56 0,62 0,64 0,66 0,68

i [ oss [ oss | ost [ oss | oss | o5
125

058 060 063 065 066

—mmm

(05574 0,60 0,62 0,6 0,66

—m

0,53 0,56 0,59 0,61 0,63 065

—mm

160 0,52 0,55 0,57 0,60 0,61 0,63

o L ost [ ost [ o [ os | ot | oe2 _oss

0,51 0,54 056 059 060 062 065

—mm

0,50 0,53 0,55 0,58 0,59 0,61 0,64

—m

210 0,49 0,52 0,56 0,58 0,60 062

ot [ 0w | os | oss [ oss | os | os2

048 051 053 055 057 059 061

—

047 050 053 054 056 058 060

—m

270 0,47 0,49 0,52 0,54 0,55 0,57 0,59

ok [ ow | osi | oss [ oss | oss 0%

290 046 049 051 053 055 056 059
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Influence of reinforcements ¥

reV
: Perimetral
Without perimetral .Penmetral reinforcements
. reinforcements :
reinforcements = 12mm with brackets

=100mm

Non-cracked concrete

Influence of load application angle ¥,

et o 0w > w o w o w0

v 1,00 101 105 113 124 140 164 197 232 250

© o0
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INDO CONSTRUCTION FASTENING SYSTEMS
A brand of Indo Spark Group Since 1978

CHANNEL PARTNER

INDO SPARK CONSTRUCTION
SERVICES

CORPORATE OFFICE

198, E ward, Tararani Chowk,
Near Geeta Mandir,

Kolhapur - 416 003 (Mah.India)
Toll Free : 1800 123 500 023
E-mail : mail@indospark.com

BRANCHES
Pune | Mumbai

FOLLOWUS www.indospark.com
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