Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Introduction

MECHANICAL ANCHORING

Ramset™ has been offering mechanical anchors in the Australia and

New Zealand market place for over 50 years. During this time Ramset™
brand names have entered into common language on building sites all
over Australia and New Zealand. Names like DynaBolt™ and TruBolt™ have
become recognised as the best sleeve anchors and stud anchors alike. But
only Ramset” supplies the original, proven products like DynaBolt™ Plus
sleeve anchors, TruBolt™ stud anchors, SpaTec™ Plus safety anchors, WERCS
AnkaScrew" screw-in anchors and DynaSet” internally threaded anchors.
These tried and tested Ramset™ brand names represent Quality, Reliability
and Performance. The Ramset™ 1S09001 accreditation assures it.

Not only does Ramset” offer reliable, quality products, Ramset™ understands
masonry anchoring technology and offers published information, such as
this book, to guide correct product selection and safe installation. Extensive
research, development and testing are invested in Ramset” products so that
designers can be secure in the knowledge that they have access to the real
performance and capabilities of the anchors.

It is performance that defines an anchor’s capabilities. An anchor's
performance cannot be deduced from its description.

For example not all sleeve anchors perform like DynaBolt™ Plus sleeve
anchors and not all stud anchors perform like TruBolt™ stud anchors. Product
design, manufacturing tolerances and manufacturing quality control has a

major effect on anchor performance. The only way to determine an anchor's
actual performance is to measure it at all of its design and tolerance limits.
The performance of Ramset” Anchors are determined by extensive and
rigorous testing to enable us to provide information on how our products will
perform over a wide range of conditions and advise as to their limitations.

The correct anchor for a particular load case can only be selected by
referring to reliable design information issued by the supplier for their
anchors. Performance and design information from one supplier does not
apply to anchors from other suppliers, even if they appear to be the same or
have the same generic description.

The following section introduces the designer and/or engineer
to the Ramset” mechanical anchoring range and provides performance
information to allow selection of the right anchor for the job.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

SAFETY ANCHORS - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material

Installation Related

PSPL9 & PV OId

Product

A high security, high performance, through fixing, torque controlled
expansion anchor which has approval for use in cracked and non-
cracked concrete.

Benefits, Advantages and Features

European Technical Approval (option1) - ETA-10/0276:

Design According to AS5216 (formerly TS101) and European design
method EN 1992-4 (formerly ETAGOO1 Annex C & TR045)

- CISMA Report Anchors exposed to seismic actions NTC022

- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)

- Shallow embedment depths

- Highest performance in cracked concrete

- Zinc Plated to 5um

- Anchor diameters from M10 to M20

Use Ramset™ iExpert Anchor Software for optimised calculation or where
a greater range of anchor layout detail is needed.

Suitable for structural loads:

- Safety critical loads

- High tensile capacity of Grade 8.8 Steel Bolt.

- Heavy duty, heat treated washer. Heavy duty, thick expansion
sleeve that provides secure grip to concrete.

Improved security:
- Large expansion reserve that ensures retention in concrete if overloaded.
- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with integrated pull-down section works to retain 65% of
initial preload.

Fast installation:

- Hex Nut & Hex Bolt versions available

- Countersunk heads available.

- Through fixing eliminates marking out and repositioning of fixtures.

Fire rated: Refer Fire rated mechanical anchor section.
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Pr|nC|paI Applications
- Anchoring into cracked & non cracked concrete
Safety critical loads
- Steel columns & walkways
- Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety Rails
- Intended working life of the anchor of 50 years

Installation

1. Drill or core a hole to the recommended diameter and depth using the fixture
as a template. Clean the hole thoroughly with a hole cleaning brush.
Remove the debris with a hand pump, compressed air, or vacuum.

2. After ensuring that the anchor is assembled correctly, insert the anchor
through the fixture and drive with a hammer until the washer contacts the
fixture.

3. Tighten the bolt with a torque wrench to the specified assembly torque.
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

SAFETY ANCHORS - NON-CRACKED & CRACKED CONCRETE

Installation and performance details

Anchor Concrete Non-Cracked Concrete
Anchor size, D.""e‘j hole F|.xture hole effective | Depth of drill Tightening substrate BRI GETL)

d, (mm) | diameter,d, | diameter,dy | b hole, b, gnm)| PTYeT | spickmess c c Po—
L ! ! ! oncrete Compressive Strength, f'
(mm) (mm) T (Nm) by (mm) p gth, T
20 MPa 32 MPa 40 MPa

M10 15 17 70 90 50 140 191 242 271

M12 18 20 80 105 80 160 234 29.6 331
M16 24 26 100 131 120 200 32.7 44 46.3
M20 28 30 125 157 200 250 458 579 64.7

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 1.5%h
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,; where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢Ny x 0.50
For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

DESCRIPTION AND PART NUMBERS

. Drilled hole . Fixture ETA Part Number
Anchor size, d, . Effective . - -
(. diameter, d, L, L (i thickness, t Designation Zinc
(mm) g % (mm) Number (Hex Hd)
M10 15 90 20 V10-15/20 SP10105
M2 8 90 10 V12-18/10 SP12105
105 25 V12-18/25 SP12120
M16 24 125 25 V16-24/25 SP16145
M20 28 150 25 \/20-28/25 SP20170
ENGINEERING PROPERTIES
Description Material Protection
Cone 1.0765 steel EN 10 087 Galvanised 5um

Expansion Sleeve

15330 steel EN 10 149-2

Galvanised 5um

Distance sleeve T337,\7FB;( 409r gj]o 0Pb Galvanised 5um
Threaded rod k Séﬁ]e;((); ?;88_18'8 Galvanised 5um
Screw k Séﬁe;g ?5;186_18'8 Galvanised 5um
Washer HLE S550MC Galvanised 5um
Hexagonal Nut ENG;)dggi-z Galvanised 5ym
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw

SpaTec Xtrem

SAFETY ANCHORS - NON-CRACKED & CRACKED CONCRETE

- Select anchor to be evaluated

Table 1a - Indicative combined loading - interaction diagram

Notes:

70 = ~ Shear Limited by bolt and spacer steel capacity
~ Tension limited by concrete cone capacity

60 = ~ No edge or spacing effects

~f'c =32 MPa

Design tensile action effect, N* (KN)

1 1 1 1
0 20 40 60 80 100 120 140

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 70 80 100 125
Min. Anchor spacing - a,, 70 80 100 125
For-e, 100 160 180 300

Min. Edge Distance - e,, 70 80 100 150
For - a,, 160 200 220 300

Step Ic Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table in the SARB ANZ on the previous page.

Effective depth, h (mm)
h = Le - t

t = total thickness of material(s) being fixed

. Anchor size determined, absolute minimum compliance achieved, effective depth (h) calculated.
Checkpoint
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

Verify concrete tensile capacity - per anchor

Table 2a - Reduced characteristic ultmate concrete tensile capacity,oN,. (kN),¢. = 0.67, f', = 32 MPa

Anchor size, d,

M10

M12

M16

M20

Drill hole dia, d, (mm)

15

18

24

28

Effective depth, h (mm)

70
80
100
125

24.2

296

44

579

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,

Anchor Size d, M10 M12 M16 M20
Xocr 0.67 0.70 0.70 0.70
For Non-cracked concrete X, = 1.0
Table 2b - Concrete compressive strength effect, tension, X,
f'. (MPa) 20 25 32 40 50
N X 0.79 0.88 1.00 112 1.25
Table 2c - Concrete Edge distance effect, tension, X,
Anchor size, d, 10 12 16 20
) Edge distance, e (mm)
Yoo = 025 + 05%(e/h) 0 075
Where e, <e<e, 80 082 0.75
e, =15% 90 0.89 0.81
Note: Tabled values are based 100 0.96 0.88 0.75 0.65
on the nominal effective depth, 120 1.00 1.00 0.85 0.73
h shown in the installation 150 1.00 0.85
details. For other values of X, 165 0.91
please use equation shown 187 1.00
above.
N Table 2d -Concrete anchor spacing effect, tension, X,,
Anchor size, d, M10 M12 M16
Anchor spacing, a (mm)
70 0.67
a 80 0.69 0.67
100 0.74 0.71 0.67
X, = 05+ a/(6*h) 125 0.80 0.76 0.71 067
Wherea, <a<a, 150 0.86 0.81 0.75 0.70
a,=3*h 180 093 0.88 0.80 0.74
Note: Tabled values are based 210 1.00 0.94 0.85 0.78
on the nominal effective depth, 240 1.00 0.90 0.82
h shown in the installation 300 1.00 0.90
details. For other values X, 330 094
please use equation shown 375 100
above.
) Design reduced ultimate concrete tensile capacity,¢N,,.
CheCkPOInt ﬂ ¢Nurc = (I)Nuc Kner Xnc Xne Xra
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

m Verify Anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,,, (kN) where ¢, = 1/1.5 = 0.67

Anchor size, d,

M10

M12

M16

M20

Carbon Steel

305

44.7

84.0

130.7

Table 3b-1 Reduced characteristic ultimate pull-out capacity, oN,, (kN),¢= 0.67, f', = 32 MPa

per

Anchor size, d, M10 M12 M16 M20
Drill hole dia d,, (mm) 15 18 24 28
Effective depth, h (mm)
70 24.2
80 N/A
100 N/A
125 N/A
Table 3b-2 Cracked Concrete effect, pull-out, X,
Anchor size, d, M0 M12 M16 M20
X 0.534 N/A N/A N/A

Note: For Non-Cracked Concrete, X = 1.0

Checkpoint m

(I)Nurp = ¢Nup *chr *anc

Design reduced ultimate pull-out capacity,¢N,,

Checkpoint m

Check N*/¢N,, <1,

if not satisfied return to step 1

Design reduced ultimate tensile capacity, ¢N,,
¢N,, = minimum of ¢N,,, ON,,, ON,

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

n Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,. (kN),¢ =1/1.5 = 0.67, f', = 32 MPa
Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e,

70 8.3

80 3

100 16.6

150 31.8

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor Size d, M10 | M2 M16 M20
Xoer 0.70
For Non-cracked concrete X,., = 1.0

Table 4b Concrete compressive strength effect, concrete edge shear, X,

f'. (MPa) 20 25 32 40 50
X 0.82 0.90 1.00 116 1.27

Table 4c - Concrete load direction effect, concrete edge shear, X4

o Angle, a° 0-55 60 70 80 90-180
Load direction effect, ] i 12 15 )
conc. edge shear, X4 X - : .
f Table 4d - Seismic cracked concrete anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
v ele, 1.0 (12 | 14 | 1.6 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
< |b>15.e Xee 100 | 131 | 166 | 202 | 241 | 283 | 3.26 | 3.72 | 419 | 469 | 520 | 5.72

X, = ele, *Jele,

For 2 anchors fastening X,,

ele, 1.0 1.2 1.4 1.6 18 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
ale,
1.0 067 | 084 | 1.03 | 122 | 143 | 165 | 1.88 | 212 | 2.36 | 262 | 289 | 316
15 0751093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 3.03 | 3.31
Xve = 3‘*e_+a *\le/em 2.0 083 | 102 | 122 | 143 | 165 | 1.89 | 212 | 2.38 | 263 | 290 | 318 | 3.46
6*em 25 092 | 11 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 3.04 | 3.32 | 3.61
30 100 | 120 | 142 | 164 | 1.88 | 212 | 2.37 | 263 | 290 | 318 | 346 | 3.76
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 3.04 | 3.32 | 361 | 391
4.0 162 | 186 | 210 | 236 | 262 | 289 | 317 | 3.46 | 3.75 | 4.05
45 196 | 221 | 247 | 274 | 3.02 | 3.31 | 360 | 3.90 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 4.04 | 435
55 271 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 31 | 341 | 371 | 402 | 433 | 465

For 3 anchors fastening and more X,

3*e + a, +a, +a, +...+a,,

X, = *lele,,

3*n*e,,
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

SpaTec Xtrem

STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN),¢ =1/1.5 = 0.67, f, = 32 MPa

Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e
70 486
80 594
100 83.0
150 116.0
6| Shearfre Table 4f Anchor at a corner effect, concrete edge shear, Xs
— Note: For e,/e, > 125, X, = 1.0
2 e Edge distance, e, (mm) 25 30 | 3% 50 60 75 | 125 | 200 | 300 | 400 | 600 | 900
'\/ e Edge distance, e, (mm)
Gonerete edges 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 03
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 08 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 05 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 08 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 08 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 06l
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086
Checkpoint m . . .
p Design reduced ultimate concrete edge shear capacity, ¢V,
¢Vurc = d)vuc *chr *ch *de *Xve *Xvs
Checkpoint Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = (I)Vucp *chr *ch *Xne *Xna
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity,oV,, (kN) where ¢, = 0.67
Anchor size, d, M10 M2 M16 M20
Carbon Steel 329 487 785 116.2
Checkpoint B Design reduced ultimate shear capacity, ¢V,,
¢VUI' = minimum Of d)vurc' ¢Vurcpl ¢VUS
Check V*/¢V,, <1,
if not satisfied return to step 1
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK @ namsellw
Spalec Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined loading and specification
Checkpoint n Check

N*/ON,, + V*/V, <1.2,
if not satisfied return to step 1

Specify Example
Ramset™ Spalec”Xtrem™ Anchor, Ramset™ SpaTec™ Xtrem™ Anchor, M12 (SP12120).

(Anchor Size) (Part Number) Maximum fixed thickness to be 8 mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance to Ramset™ Installation Instructions.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Boa Coil

EXPANSION ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material

® e

Product

The Boa™ Coil Anchor is a heavy duty, rotation
setting expansion anchor.

Benefits, Advantages and Features

High load capacity:
- Expansion coil locks into concrete to give cast-in type performance.
- High tensile capacity of grade 8.8 steel bolt.
High clamping load:
- Rotation setting action pulls down.
Resistant to cyclic loading:
- Pull-down action.
Fast installation:
- hrough fixing eliminates marking out and repositioning of fixtures.
Easy and fast to remove:
- Expansion coil stays in hole leaving no protruding metal
parts to grind off.
Ramset Design Method:
- Uses technical data validated from testing in ANZ concrete substrates

Installation

Installation Related

dodOdo0oIId

]

R\

Principal Applications

Installing handrails and balustrades
Machinery hold down

Formwork support

Safety barriers

Scaffolding

1. Drill or core a hole to the recommended diameter and depth
using the fixture as a template. Clean the hole thoroughly with
a hole cleaning brush. Remove the debris with a hand pump,
compressed air, or vacuum.

2. After ensuring that the anchor is assembled correctly (the coil
tab points up the anchor), insert the anchor through the fixture.

3. Tap the anchor down to the depth set mark, with a hammer,
and stop.

4. Wind the anchor down, with an appropriately sized spanner or
socket wrench, until the washer is firmly held to the fixture
and stop (5 turns). Ensure washer is tight and snug fit.

5. The Boa™ Coil anchor is ready to take load. (The bolt can be
removed leaving the coil in the hole. To re-insert, follow steps 3 - 4.
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Mechanical Anchoring

® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

Boa Coil

EXPANSION ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity
Anchor Drilled Hole | Fixture hole Edge Anchor Steel Non-Cracked Concrete
Size, d, . . Anchor effective | Turns to set | . . . Tension, N, (kN)**
diam,, d, diameter, distance, e, | spacing, a, Shear, -
(mm) depth, h (mm) anchor Concrete compressive strength, f',
(mm) d; (mm) (mm) (mm) 0V, (kN)
20 MPa 32 MPa 40 MPa
40 16.4 9.6 121 135
13 13 14 75 5 80 160 30.8 179 22.7 253
110 320 26.3 33.2 372
50 289 147 18.6 20.8
16 16 19 70 5 100 200 40.3 20.6 26.0 291
90 51.8 26.5 335 374
57 40.3 199 25.2 28.2
19 19 21 80 5 120 230 56.6 279 353 395
90 63.6 314 398 445

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = dNyc where ¢ = 0.6 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY Ny X 0.55

All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor size, Effective length, Part No. Effective depth h (mm)
db (mm) Le (mm) Zn !
- 59 BAC08075 h=Lg-t
84 BAC08100 | thick ¢ ial(s) beina fixed
. - BACI0090 t = total thickness of material(s) being fixe
106 BAC10125
9 % BACI21TS Substrate thickness, by, (mm)

by =h + (5xdp)

Drilled hole depth, h; (mm)
hy=h+(3xdy)
h = Effective depth

ENGINEERING PROPERTIES - Carbon Steel

Anchor size, db (mm) Bolt stress area, Ag (mm?) Bolt yield strength, fv (MPa) Bolt UTS, fy, (MPa) Section modulus, Z (mm?®)
13 718 680 830 97.0
16 1344 680 830 2198
19 196.0 680 830 387.2
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
™ [ |
Boa Coil

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

50 Notes:
- Shear limited by steel capacity.
45 - Tension limited by concrete cone capacity.

- No edge or spacing effects.

40 -f'c =32 MPa

35
30
25
20
15
10

Design tensile action effect, N* (kN)

0 10 20 30 40 50 60 70 80 90
Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

Anchor size, dy (mm) 13 16 19
Edge distance, ey 65 80 95
. e26dy 105 130 150

Anchor spacing, a,,
e<6dp 130 160 190

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)

h=|.e't

t = total thickness of material(s) being fixed

Checkpoint n Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Boa Coil

STRENGTH LIMIT STATE DESIGN

m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, pNyc (kN), ¢, = 0.6, f'. = 32 MPa

Anchor size, dp (mm) 13 16 19

Effective depth, h (mm)
40 121
45 136
50 151 18.6
55 16.6 205
60 181 22.3 26.5
70 21.2 26.0 309
80 24.2 29.8 353
90 212 335 39.8
100 302 372
105 317
10 33.2

Note: Effective depth, h must be > 3 x anchor size, dy, in order to achieve tabled shear capacities.

All data relevant for Non-cracked concrete

Table 2b Concrete compressive strength effect, tension, X,

f'c (MPa) 20 25 32 40 50
Xnc 0.79 0.88 1.00 112 125
Table 2¢c Edge distance effect, tension, X,
Anchor size, d, (mm) 13 16 19
Edge distance, e (mm)
70 093
80 1.00 0.88
90 0.96
100 1.00 091
120 1.00
Table 2d Anchor spacing effect, end of a row, tension, X;5¢
N Note: For single anchor designs, X,qe = 1.0
Anchor size, d, (mm) 13 16 19
Anchor spacing, a (mm)
100 0.82
120 0.88
140 0.95 0.86
160 1.00 092 0.85
180 0.97 0.89
200 1.00 094
220 0.98
230 1.00
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® Ramset

Boa Coil

STRENGTH LIMIT STATE DESIGN

Table 2e Anchor spacing effect, internal to a row, tension, X,

Note: For single anchor designs, X, = 1.0

|
Anchor size, d, (mm) 13 16 19
Anchor spacing, a (mm)
100 0.64
120 0.7
140 0.90 073
150 0.96 0.78 0.66
160 1,00 0.83 0.70
180 0.94 0.79
200 1.00 0.88
220 0.96
230 1.00
Checkpoint E Design reduced ultimate concrete tensile capacity, oNyc
(I)Nurc = (I)Nuc * ch * xne * ( Xnae or Xnai)

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN), ¢, = 0.8

Anchor size, d, (mm) 13 16 19

Carbon steel 517 89.2 130.1

Checkpoint E Design reduced ultimate tensile capacity, ¢N,,
oN,, = minimum of ¢N,,., dN,,

Check N* / (I)Nur <1

if not satisfied return to step 1

Tensile performance conversion table

Concrete Tensile Performance

Steel Tensile Performance

Performance Required . Concrete . Carbon Steel
Notation . . Notation . .
Tension Capacity Tension Capacity

Strength Limit State AN,y MULTIPLY ¢N,,x1.00 ON, MULTIPLY ¢N,s x 1.00

Working Load Limit N, MULTIPLY N, X 0.55 N, MULTIPLY N, x 0.56

Cyclic Loading Ny MULITPLY N, X 0.55 Ny MULITPLY N, X 0.56

Fire Resistance Nakesit Refer to Fire Rated Anchors Nessit Refer to Fire Rated Anchors
Seismic Nogipsis Refer to Seismic Anchors Nrgssis Refer to Seismic Anchors

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities
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SPECIFIERS ANCHORING RESOURCE BOOK

Boa Coil

STRENGTH LIMIT STATE DESIGN

Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, oV,. (kN), ¢, = 0.6, f. = 32 MPa

® Ramset

Anchor size, d, (mm) 13 16 19
Edge distance, e (mm)
70 8.7
80 10.7 19
100 14.9 16.6 18.0
150 274 304 332
200 422 46.8 511
250 59.0 65.5 73
300 776 86.1 938
400 1194 1325 1444
500 166.9 185.2 201.8
600 2194 2434 265.3

Note: Effective depth, h must be > 3 x anchor size, dy, in order to achieve tabled shear capacities.
All data relevant for Non-cracked concrete

Table 4b Concrete compressive strength effect, concrete edge shear, X,

f. (MPa) 2 25 32 40 50
Xve 079 088 100 112 125
--. Table 4c Load direction effect, concrete edge shear, X,q
Load direction effect, Angle, 0° 0 10 20 30 40 50 60 70 80 | 90-180
conc. edge shear, Xyd Xud 100 104 116 132 150 166 180 191 198 200
Table 4d Anchor spacing effect, concrete edge shear, X,
Note: For single anchor designs, X, = 1.0
Edge distance, e (mm) 35 50 70 80 100 150 200 | 250 | 300 | 400 | 500 | 600
Anchor spacing, a (mm)

50 079 | 070 | 064 | 063 | 060 | 057 | 055 | 054 | 053 | 053 | 052 | 052
75 093 | 080 | 071 | 069 | 065 | 060 | 058 | 056 | 055 | 054 | 053 | 053
100 .00 | 090 | 079 | 075 | 070 | 063 | 060 | 058 | 057 | 055 | 054 | 053
125 100 | 086 | 081 | 075 | 067 | 063 | 060 | 058 | 056 | 055 | 054
150 093 | 088 | 080 | 070 | 065 | 062 | 060 | 058 | 056 | 055
175 100 | 094 | 085 | 073 | 068 | 064 | 062 | 059 | 057 | 056
200 .00 | 090 | 077 | 070 | 066 | 063 | 060 | 058 | 057
225 095 | 080 | 073 | 068 | 065 | 061 | 059 | 058
250 .00 | 083 | 075 | 070 | 067 | 063 | 060 | 058
275 087 | 078 | 072 | 068 | 064 | 061 | 059
300 090 | 080 | 074 | 070 | 065 | 062 | 0.60
400 100 | 090 | 082 | 0.77 | 070 | 066 | 063
500 1.00 | 090 | 083 | 075 | 0.70 | 067
750 .00 | 1.00 | 088 | 080 | 075
1000 1.00 | 090 | 083
1250 1.00 | 092
1500 1.00
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STRENGTH LIMIT STATE DESIGN

Table 4e Multiple anchors effect, concrete edge shear, X,

Note: For single anchor designs, X, =10

Anchor spacing / 020 | 040 | 0.60 | 0.80 | 100 | 120 | 1.40 | 160 | 180 | 2.00 | 225 | 250
Edge distance,a /e
Number of anchors, n
2 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 1.00
3 072 | 076 | 080 | 083 | 086 | 088 | 091 | 093 | 095 | 096 | 098 | 1.00
4 057 | 064 | 069 | 074 | 079 | 082 | 086 | 089 | 092 | 094 | 097 | 1.00
5 049 | 057 | 063 | 069 | 074 | 079 | 083 | 087 | 090 | 093 | 097 | 100
6 043 | 052 | 059 | 066 | 071 | 077 | 081 | 085 | 089 | 093 | 096 | 1.00
7 039 | 048 | 056 | 063 | 069 | 075 | 080 | 084 | 088 | 092 | 096 | 1.00
8 036 | 046 | 054 | 061 | 068 | 074 | 079 | 084 | 088 | 092 | 096 | 100
9 034 | 044 | 052 | 060 | 067 | 073 | 078 | 083 | 087 | 091 | 096 | 1.00
10 032 | 042 | 051 | 059 | 066 | 072 | 077 | 082 | 087 | 091 | 096 | 1.00
15 026 | 037 | 047 | 055 | 063 | 070 | 076 | 081 | 086 | 090 | 095 | 1.00
20 023 | 035 | 045 | 054 | 061 | 068 | 075 | 080 | 085 | 090 | 095 | 1.00
Table 4f Anchor at a corner effect, concrete edge shear, X,
Note: For e//e, > 125, X,s = 1.0
Edge distance,e,(mm) | 25 | 30 35 | 50 | 60 75 | 125 | 200 | 300 | 400 | 600 | 900
e |~ Shear Force
~ Edge dustance, e, (mm)
25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
2 e 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
P g~ 35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
Coflorete edges 50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
ANCHOR AT A CORNER 60 1.00 1.00 1.00 097 0.86 0.75 0.57 047 0.41 0.38 0.36 0.34
75 100 | 100 | 100 | 100 | 100 | 086 | 0.64 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 0.65 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 0.86 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 0.67
900 100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 1.00 | 100 | 100 | 100 | 0.86
Checkpoint n Design reduced ultimate concrete edge shear capacity, ¢V,
(I)Vurc = (I)Vuc * ch * de * Xva * Xvn * Xvs
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, Vs (kN), ¢, = 0.8
Anchor size, d;, (mm) 13 16 19
h>6xd, 320 553 80.7
h>5xd, 267 461 672
h>4xd, 213 369 53.8
h23xd, 16.0 217 403
www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET 2N
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SPECIFIERS ANCHORING RESOURCE BOOK
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Boa Coil

STRENGTH LIMIT STATE DESIGN

Design reduced ultimate shear capacity, ¢V,

Checkpoint ﬂ

¢Vur = minimum Of (I)Vurc, (I)Vus

Check V/* / (I)Vur <1,

if not satisfied return to step 1

Shear performance conversion table

Concrete Shear Performance Steel Shear Performance
Performance Required T Concrete R, Carbon Steel
Shear Capacity Shear Capacity
Strength Limit State OV, MULTIPLY V., x 1.00 WV, MULTIPLY ¢V, X 1.00
Working Load Limit v, MULTIPLY ¢V, X 0.55 v, MULTIPLY ¢V, X 050
Cyclic Loading Ve MULITPLY ¢V, x 055 Ve MULITPLY ¢V, x 050
Fire Resistance Vacit Refer to Fire Rated Anchors Vaksit Refer/;tscF;LersRated
Seismic VOiicsis Refer to Seismic Anchors V%sss | Refer to Seismic Anchors

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities

m Combined loading and specification
Checkpoint ﬂ

Check
N*/oN,, + V*/oV, < 1.2,

if not satisfied return to step 1

Specify

Ramset Boa Coil Anchor,
(Anchor Size) ((Part Number)).
Maximum fixed thickness to be (t) mm.

Example

Ramset Boa Coil Anchor,

16 mm (BAC10125).
Maximum fixed thickness to be 14 mm.
To be installed in accordance to Ramset™
Installation Instructions.
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® Ramset

TruBolt Xtrem™

STUD ANCHORS - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification

Installation Related

PSPIL9® 60 VPOV I

Product

A seismic certified heavy duty, torque controlled expansion
anchor for permanent anchoring into concrete. Certified for
seismic C1 & C2 applications.

Compliance

European Technical Assessment (option 1) - ETA-21/0973
Design according to:

- AS5216 (formerly TS101)

- AS1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045)

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

For optimised performance data, please use Ramset iExpert
Anchoring Software.

Benefits, Advantages and Features
- Highest level of European approval for mechanical expansion anchors
- Approved for all directions (floor, wall, overhead)
- Maximum Tensile & Shear capacities in cracked concrete
- Zinc Plating 5um and Stainless Steel A4 316
- Anchor diameters M10 to M20

Suitable for structural loads:
“True to size" through fixture anchor
Improved security:
- Torque induced pull down closes gaps and induces preload.

Resistant to cyclic loading:
- Heavy duty sleeve with pull-down of fixture
- Anti rotation expansion sleeve

Fast installation:

- Anchor diameter equals hole diameter

- Shallow embedment depths

- Through fixing eliminates marking out and repositioning of fixtures.

1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless
Drilling System to ensure holes are clean. Alternatively, clean thoroughly
with brush and remove debris by way of vacuum or hand pump,
compressed air etc.

2. Insert the Trubolt™ Xtrem™ through the fixture and drive with a hammer
until washer contacts the fixture.

3. Tighten the Trubolt™ Xtrem™ nut with a torque wrench to specified
assembly torque.

CRACKED
FIRET TED ** * ** CONCRETE
YEAH o ETA * CERTIFIED
wum(ms N/
PK[V\'HIINI ANDHDKINE 3 oo O g

FaiHe

‘mlIlhii'1i.1li1_ihl:%ﬂllll:tl;_qmlali'l,l 1§ ml* i

Prmclpal Applications
« Anchoring into cracked & non cracked concrete
- Structural Steel columns & beams
- Road barrier hold down
- Bridge refurbishment
- Road & Rail tunnel construction
- Wall Plates
- Safety barriers
- Stadium seating
- Pallet racking
- Shallow embedment depths from 50mm
- Intended working life of the anchor of 50 years

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Mechanical Anchoring

® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

TruBolt Xtrem™

STUD ANCHORS - NON-CRACKED & CRACKED CONCRETE

Installation and Working Load Limit performance details

Non-Cracked Concrete
Drilled hole Fixture hole Anchor Concrete Tensi N, (kN)*
. q q . ension,
Anchor size, d, | ) X Depth of drill Tightening substrate N
diameter, d, diameter, d; effective K
(mm) hole, h, (mm) | torque, T, (Nm) | thickness, b, . \
(mm) (mm) depth, h (mm) (mm)** Concrete Compressive Strength, f',
mm
20 MPa 32 MPa 40 MPa
M10 10 12 60 75 45 120 13.3 144 15.3
M12 12 14 70 90 60* 140 191 21.6 23.0
M16 16 18 85 110 110 170 25.7 30.6 33.8
M20 20 22 100 130 160 200 32.7 40.0 46.2
NOTE: M20 not available in SS
* Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 15*h
* Reduced characteristic ultimate concrete tensile capacity = ¢N,, where ¢ = 0.67 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N,, x 0.50
* For Cracked concrete performance, please use the simplified limit state design process to verify capacity.
** Tightening Torque. T, taken as 75Nm for stainless steel Trubolt Xtrem.
**Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
. . . Maximum Fixture Part Number
Anchor size, d, Drilled hole Effective . L
) Thickness, ETA Designation Number
(mm) diameter, d, (mm) | Length, L, (mm)
tﬁx,max (ITI m) Zn S/S
50 10 10x70/10 1 - T10070SSX #
65 5 10x85/25-5 D T10085X -
75 15 10x95/35-15 2 - T10095SSX
80 20 10x100/40-20 F T10100X -
Mio 10 85 25 10X105/45-25 3 - TI0I0555X
100 40 10x120/60-40 G T10120X -
10 50 10x130/70-50 4 - TI0130SSX
120 60 10x140/80-60 | TI0140X -
70 20 12x95/20 1 - T12095SSX #
80 10 12x105/30-10 F T12105X -
85 15 12x110/35-15 2 - T12110SSX
W2 2 90 20 12x115/40 -20 G T12115X -
95 25 12x120/45-25 3 - T12120SSX
110 40 12x135/60-40 | T12135X -
115 45 12x140/65-45 4 - T12140SSX
155 85 12x180/105-85 L T12180X -
85 20 16x120/20 1 T16120SSX #
W6 6 105 20 16x140/40-20 2 - T16140SSX
110 25 16X145/45-25 | T16145X
135 50 16x170/70-50 K TI6170X
20 20 130 30 20x170/30 K T20170X
160 60 20x200/60 M T20200X
#Note: Effective depth not addressed in performance tables. Refer to iExpert for performance details.
. Zn S/S
Decription . - - -
Material Protection Material Protection
M10 - M20: Zinc electroplated ) M10-M16 Stainless Steel A4, EN
Bolt Carbon Steel (>5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 10088.3:2014 + coated
. M10 - M20: Zinc electroplated . M10-M16 Stainless Steel A4, EN
Clip M10 - M20 Carbon Steel (5um) EN IS0 4042:2018 M10-M16 Stainless Steel A4 100883:2014
) M10 - M20: Zinc electroplated . h
Washer M10 - M20 EN IS0 7092:200 (>5pm) EN IS0 4042:2018 M10 - M16 EN IS0 7092:200 M10-M16 Stainless Steel A4
M10: Zinc electroplated (>5pum)
EN ISO 4042:2018 | i "
Nut Steel, Strenth class 8, 1SO MIO-M16 Stainless Steel A4-80 M10-M16 Stainless Steel A4-80,
898-2:2012 M12 - M20: Zinc electroplated EN 10 3506-2:2019, coated
(>5um) EN 1SO 4042:2018
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® Ramset

TruBolt Xtrem™

STRENGTH LIMIT STATE DESIGN

Checkpoint n

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

60—

50

Design tensile action effect, N* (kN)

0 I I

Notes:

- Shear Limited TruBolt Xtrem carbon steel capacity
- Tension limited by pull-out capacity

- No edge or spacing effects
-f'c =32 MPa

0 10 20
Design shear action effect, V* (kN)

T i
30 40

50

Table 1b-1 Cracked Concrete absolute minimum edge distance and anchor spacing values, e,, and a,, (mm) for Trubolt Xtrem Carbon Steel

and Stainless Steel

Anchor size, d, M10 M12 M16 M20
Effective depth, h (mm) 60 70 85 100
Min. member thickness (mm)* 120 140 170 200
Min. Anchor spacing - a,, 55 60 90 100
For-e, 70 100 100 120
Min. Edge Distance - e, 55 60 80 100
For-a, 90 145 10 130
*Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.
**for Trubolt Xtreme SS - e,, = 65
Table 1b-2 Uncracked Concrete absolute minimum edge distance and anchor spacing values,
em and am (mm) for Trubolt Xtrem Carbon Steel and Stainless Steel
Anchor size, d, Mi0 Mi2 M16 M20
Effective depth, h (mm) 60 70 85 100
Min. member thickness (mm)* 120 140 170 200
Min. Anchor spacing - a,, 55 60 90 130
For-e, 70% 100 105 120
Min. Edge Distance - e, 60 60 90 100
For-a, 120 145 140 160

*Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

** for Trubolt Xtreme SS - e, = 65

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)
h = Lg-t
t =total thickness of material(s) being fixed

Anchor size determined, absolute minimal compliance achieved, effective depth (h) calculated.
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® Ramset

TruBolt Xtrem™

STRENGTH LIMIT STATE DESIGN

e

X;e = 0.25 + 0.5%(e/h)

Where e, <e<e,

e, =15%

Note: Tabled values are based

on the nominal effective depth, h
shown in the installation details.

For other values of X, please use
equation shown above.

N

a

Xoa = 0.5 + a/(6*h)

Wherea, <a<a,

a, =3*h

Note: Tabled values are based
on the nominal effective depth, h
shown in the installation details.
For other values X,,,, please use
equation shown above.

Checkpoint ﬂ

Verify tensile capacity - per anchor

Table 2a-1 Reduced characteristic ultmate concrete tensile capacity, oN,. (kN), ¢, = 1/1.5 =0.67, f'c = 32 MPa

Anchor size, d, M10 M12 M16 M20

Drill hole dia, d, (mm) 10 12 16 20

Effective depth, h (mm)

60 19.2
70 242
85 325

100 N4

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2 Cracked Concrete effect, tension, X,

Anchor Size d, M10 M12 M16

M20

Xoer 0.70

If Concrete is Non-Cracked then X, = 1.0
Table 2b Concrete compressive strength effect, tension, X, and Pull-out, X, ,.

Design reduced ultimate concrete tensile capacity, ¢N,,
¢Nurc = ¢Nuc *chr *xnc *Xne *Xna

Anchor size, d, Tension M0 | M2 | M16 | M20
f'c (MPa) Xoe Pull-out X,,,
20 0.79 0.93 093 0.87 0.82
25 0.88 0.96 0.96 0.93 09
32 1.00 100 1.00 1.00 1.00
40 112 1.06 1.06 110 116
50 125 110 110 118 127
Table 2c - Concrete Edge distance effect, tension, X,
Anchor size, d, M10 M12 M16 M20
Edge distance, e (mm)
55 0.70
60 0.75 0.67
70 0.83 0.75
80 091 0.82 0.72
90 1 0.89 0.77
100 0.96 0.83 0.75
10 1 0.89 0.80
120 0.95 0.85
130 1 09
150 1
Table 2d - Concrete anchor spacing effect, tension, X,
Anchor size, d, M10 M12 M16 M20
Anchor spacing, a (mm)
55 0.65
60 0.66 0.64
70 0.69 0.66
80 0.72 0.69
90 0.75 0.7 0.67
100 0.77 0.73 0.69 0.66
125 0.84 0.79 0.74 0.70
150 091 0.85 0.79 0.75
180 1 0.92 0.85 0.80
210 1 091 0.85
255 1 0.92
300 1
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STRENGTH LIMIT STATE DESIGN

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN)

Anchor size, d, M10 M2 M16 M20
TruBolt Xtrem" - Carbon Steel 19.5 255 431 66.1
TruBolt Xtrem” - Stainless Steel 205 29.7 432 -
Carbon Steel: Stainless Steel:
¢, =1/15=067 ¢, = 1/1.76 = 0.57 (M10-M12)

&, =1/211= 047 (M16)

Table 3b-1Reduced characteristic ultimate pull-out capacity, ¢N,, (kN) ¢, =1/1.5 = 0.67, f’c = 32 MPa

Anchor size, d, M10 M2 M16 M20
Drill hole dia, d,, (mm) 15 18 24 28

Effective depth, h (mm)

60 144

70 216

85 306

100 40.0

Table 3b-2 Cracked Concrete effect, pull-out, X,.,

Anchor size, db M10 M12 M16 M20
Xoer 044 053 0.50 061

For Non-Cracked Concrete X, =1

Checkpoint m Design reduced ultimate pull-out capacity, N,
¢Nurp = ¢Nup *chr *anc

Checkpoint m
Design reduced ultimate tensile capacity, N,
¢N,, = minimum of ON,,., dN,, PN,
Check N*/¢N,, <1,
if not satisfied return to step 1
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STRENGTH LIMIT STATE DESIGN

Verify concrete edge shear capacity - per anchor

Table 4a-1 Reduced characteristic ultimate concrete edge shear capacity, ¢V, (kN),¢ =1/1.5 = 0.67,

f', =32 MPa
Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
Edge distance, e,,
60 70 75
90 139
100 171

For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,

Anchor Size, d, mo | wm2 M16 M20
X 0.70

For Non-cracked concrete X, = 1.0

Table 4b Concrete compressive strength effect, concrete edge shear, X,

f'. (MPa) 20 25 32 40 50
), 0.79 0.88 1.00 112 1.25

Table 4c - Concrete load direction effect, concrete edge shear, X4

Load direction effect, Angle, o° 0-55 60 70 80 90-180
conc. edge shear, Xvd X.q 10 1 12 15 20

Table 4d - Concrete anchor spacing and edge distance effect, concrete edge shear, X,
For single anchor fastening X,
7 Jopt5.e ele, 10 |12 [ 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 3.2
o 100 | 131 | 1.66 | 202 | 241 | 2.83 | 326 | 3.72 | 419 | 469 | 520 | 5.72
X, = ele, *Jele, Ke

<

For 2 anchors fastening X,

ele, 10 [ 12141618 [20]22]24]26]28]30]32
ale,

ba>15.0 10 067 | 084 | 103 [ 122 | 143 [ 165 | 188 | 212 | 236 | 262 | 289 | 316

X.= 3*e+a *ele, 15 075 | 093 | 112 [ 133 [ 154 [ 177 [ 200 | 225 | 250 | 276 | 3.03 | 3.31

6*e,, 20 083 | 102 | 122 | 143 [ 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346

25 092 | 1w | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 304 | 332 | 361

30 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 3.76

35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 3.04 | 3.32 | 361 | 391

40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405

45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420

50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435

55 271 | 299 | 328 | 371 | 402 | 433 | 465

60 283 | 31 | 341 | 37 | 402 | 433 | 465

For 3 anchors fastening and more X,

3*e + a, +a, +a; +...+a,,
3*n*e,

Xee = *fele,
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TruBolt Xtrem™

STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67, f'; = 32 MPa

Anchor size, d, M10 M2 M16 M20
Effective depth, h (mm) 60 70 85 100
60 384
70 484
85 65.0
100 82.8

e | Shear Force
Table 4f Anchor at a corner effect, concrete edge shear, Xys

Note: For e,/e, > 1.25, X5 =10

Failure

o el Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
Concrete edges Edge distance, e, (mm)
ANCHOR AT A CORNER % 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 05 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 06l
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086
Checkpoint m Design reduced ultimate concrete edge shear capacity ¢V,
Ve = OVie Xier Xy XKig “Kie *Xis
Checkpoint Design reduced ultimate concrete pryout capacity, ¢V,
¢Vurcp = ¢Vucp *chr*xnc*xne*xna
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, ¢V,,, (kN)
Anchor size, d, M10 M2 M16 M20
TruBolt Xtrem™ - Carbon Steel 126 181 354 407
TruBolt Xtrem™ - Stainless Steel 1.7 19.2 181
Carbon Steel: Stainless Steel:
¢, =1/1.27 = 0.79 (M10-M16) ¢, =1/1.47 = 0.68 (M10-M12)
¢, =115 = 067 (M20)) ¢, = 11175 = 0.57 (M16)
Checkpoint ﬂ
Design reduced ultimate shear capacity, ¢V,
¢Vur = minimum Of ¢VI.IFC' ¢Vurcp' (I)Vus
Check V*/¢V,, <1,
if not satisfied return to step 1
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TruBolt Xtrem

STRENGTH LIMIT STATE DESIGN

m Combined Loading

Check
Checkpoint n N*/ON,, + V*/oV, s 1.2,
if not satisfied return to step 1

Mechanical Anchoring

Specify Example

Ramset” TruBolt™ Xtrem™ Anchor, Ramset” TruBolt”Xtrem™ Anchor, M12 T12115X.

(Anchor Size) (Part Number) Maximum fixed thickness to be 20mm. To be installed in
Maximum fixed thickness to be (t) mm. accordance to Ramset™ Installation Instructions..

Use Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail
is needed.
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® Ramset

TruBolt”

STUD ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification

6 o

Product
The Trubolt Anchor is a Heavy duty, torque setting expansion
anchor.

Benefits, Advantages and Features

Maximum shear capacity for hole size:

- Stud diameter equals hole diameter.

Fast installation:

- Through fixing eliminates marking out and repositioning of fixtures.
High clamp load:

- Stud design ensures pull-down on fixture.

Outstanding exterior durability:

- 42 micron hot dip galvanised coating.

Superior strength:

- Cold forged steel construction.

Ramset Design Method:

- Uses technical data validated from testing in ANZ concrete substrates

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™ Dustless
Drilling System to ensure holes are clean. Alternatively,clean clean
thoroughly with brush and remove debris by way of vacuum or hand
pump, compressed air etc.

2. Insert the Trubolt™ through the fixture and drive with a hammer until
washer contacts the fixture.

3. Tighten the Trubolt™ nut with a torque wrench to specified assembly
torque.

Installation Related

POV Y

Principal Applications
- Structural beams and columns
- Bottom plate and batten fixing
- Formwork support
- Installing signs, handrails, balustrades and gates
- Safety barriers

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

TruBolt”

STUD ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity
T i Steel Concrete
Anchor Size, | Drilled Hole Fixture hole . Tightening Edge Anchor . =
. . Anchor effective torque, . X Tension, oN, (kN)
th (mm) diam., d, diameter, depth, h (mm) T, (Nm) distance, e, | spacing, a, Sl Concrete compressive strength, f'
(mm) d; (mm) i ! (mm) (mm) OV, (KN) J gLl
20MPa 25MPa 32MPa
M10 10 12 40 35 60 120 13.5 6.7 75 85
M12 12 14 48 50 75 150 17 8.8 9.9 2
M16 16 18 64 155 100 200 28.8 13.6 15.2 172
M20 20 24 80 355 120 240 54.7 19.0 213 24.0

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢Nyc, where ¢ = 0.60 and Ny = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ¢N, x 0.55

DESCRIPTION AND PART NUMBERS

Anchor size, Drilled hole | e ive length, Effective depth, h (mm)
diameter, d, Part No.
d, (mm) ) L, (mm)
h = Le 't
M10 10 67 TI0090GH . . . .
58 T12080GH t = total thickness of material(s) being fixed
il TI2100GH
M12 12
m TI2140GH K
51 TI2180GH Substrate thickness, by, (mm)
70 TI6110GH bn=2xh
85 T16125GH
M16 16
110 T16150GH .
135 TI61756H Drilled hole depth, h; (mm)
CEN T 1 Efctive dopt
M20 20 115 T20160GH - P
170 T20215GH
Threaded Section Reduced Section
Anchor size d Stress area thread diamw:tl:r"::zlcw Yield Strength, f Yield Strength, f Section Modulus Z
b . 2 b Ty i ly 31
section A, (mm?) section d, (mm) (Mpa) UTS, f, (Mpa) (Mpa) uTs, f, (Mpa) (mm?®)
M10 58.0 76 380 470 480 600 62.3
M12 84.3 89 330 410 450 560 109.2
M16 1570 121 290 370 400 500 2775
M20 2450 161 360 450 360 450 5409
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SPECIFIERS ANCHORING RESOURCE BOOK

TruBolt”

STUD ANCHORS - NON-CRACKED CONCRETE

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

304

25+
Notes:

- Shear Limited TruBolt Hot Dip Galv capacity
- Tension limited by pull-out capacity

- No edge or spacing effects

-f'c=32MPa

Design tensile action effect, N* (kN)

I I
20 30 40 50 60

Design shear action effect, V* (kN)

o
—
o

Table 1b Uncracked Concrete absolute minimum edge distance and anchor spacing values,

youy [eatueyoayy

Buuio

e,, and a,, (mm) for Trubolt Hot Dip Gal

Anchor size, d, M10 M12 M16 M20
Min. Anchor Spacing - a,, 40 45 50 60
Min. Anchor Spacing - e,, 60 65 75 95

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)
h =Lg-t
t =total thickness of material(s) being fixed

. Anchor size determined, absolute minimal compliance achieved, effective depth (h) calculated.
Checkpoint

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

TruBolt”

STUD ANCHORS - NON-CRACKED CONCRETE

m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultmate concrete tensile capacity, N, (kN), ¢, = 0.6, f'c = 32 MPa

Anchor Size, d, M10 M12 M16 M20
Drilled Hole Dia, d,, (mm) 10 12 16 20
Effective Depth, h (mm)
40 85
50 19 19
65 176 176 176
80 24.0 24.0 24.0 24,0
95 31.0 31.0 310 310
110 38.7 387 387 387
125 46.8 46.8 46.8
145 585 585 585
160 678 678
180 81.0
All data relevant for Non-cracked concrete
Note: Effective depth, h must be > 4 x drilled hole diameter, d, for anchor to achieve tabled shear capacities.
Table 2b Concrete compressive strength effect, tension, X,
f'c (Mpa) 20 25 32 40 50
Xnc 0.79 0.88 1.00 1.00 100
Table 2c Edge distance effect, tension, X,
Edge distance, e(mm) 60 70 80 100 125 150 175 200 230
Effective depth, h (mm)
40 100 1.00
50 0.86 095 100
65 0.73 0.80 0.87 100
80 0.65 0.7 0.77 0.88 100
95 059 0.64 0.69 0.79 091 100
10 0.55 0.60 0.64 0.72 0.83 0.94 1.00
125 052 0.56 0.60 0.67 0.77 0.86 0.95 1.00
145 049 0.53 0.56 0.62 0.70 0.78 0.86 094 1.00
160 048 0.50 053 0.59 0.66 0.74 0.81 0.88 097
Table 2d Anchor spacing effect, end of a row, tension, X;5e
Note: For single anchor designs, X;ge = 1.0
Edge distance, a(mm) 40 50 60 80 100 125 150 175 | 200 | 250 | 300 | 350 | 400
Effective depth, h (mm)
40 067 | 071 | 075 | 0.83 | 092 | 1.00
50 063 | 067 | 070 | 077 | 0.83 | 092 | 1.00 | 100
65 060 | 063 | 065 | 071 | 076 | 0.82 | 0.88 | 095 | 100
80 058 | 060 | 063 | 067 | O71 | 0.76 | 0.81 | 086 | 092 | 100
95 057 | 059 | 061 | 064 | 068 | 072 | 0.76 | 081 | 0.85 | 094 | 1.00
10 056 | 058 | 059 | 0.62 | 065 | 069 | 073 | 077 | 0.80 | 0.88 | 095 | 100
125 055 | 057 | 058 | 061 | 063 | 067 | 070 | 073 | 077 | 0.83 | 090 | 097 | 1.00
145 055 | 056 | 057 | 059 | 061 | 064 | 067 | 070 | 073 | 079 | 084 | 090 | 096
160 054 | 055 [ 056 | 058 | 060 | 063 | 066 | 068 [ 071 | 076 | 081 | 0.86 | 092
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STUD ANCHORS - NON-CRACKED CONCRETE

Table 2e Anchor spacing effect, internal to a row, tension, X, ,;

Note: For single anchor designs, X, = 1.0

Edge distance, a (mm) 40 | 50 | 60 | 80 | 100 | 125 | 150 | 175 | 200 | 250 | 300 | 350 | 400
[ ] Effective depth, h (mm)
40 033 | 042 | 050 | 067 | 083 | 100
50 027 | 033 | 040 | 053 | 067 | 083 | 100 | 1.00
65 021 | 026 | 031 | 041 | 051 | 064 | 077 | 090 | 1.00
80 017 | 021 | 025 | 033 | 042 | 052 | 063 | 073 | 083 | 100
95 014 | 018 | 021 | 028 | 035 | 044 | 053 | 061 | 070 | 088 | 1.00
110 012 | 015 | 018 | 024 | 030 | 038 | 045 | 053 | 061 | 076 | 091 | 1.00
125 011 | 013 | 016 | 021 | 027 | 033 | 040 | 047 | 053 | 067 | 080 | 093 | 100
145 009 | 01 | 014 | 018 | 023 | 029 | 034 | 040 | 046 | 057 | 069 | 080 | 092
160 010 | 013 | 017 | 021 | 026 | 031 | 036 | 042 | 052 | 063 | 073 | 0.83
Checkpoint E Design reduced ultimate concrete tensile capacity, oN,,.
—_ * * *
(I)Nurc - (I)Nuc ch Xne (Xnae or Xnai)
n Verify Concrete Tensile Resistance - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, pN,; (kN), ¢, = 0.8
Anchor size, d, M10 M12 M16 M20
Trubolt - Hot Dip Galvanized 218 278 455 725
Table 3b Reduced characteristic ultimate pull-out capacity*, $N,, (kN), ¢, = 0.65, f'c = 32 MPa
Anchor size, d, M10 M12 M16 M20
Hole Diameter, d, (mm) 10 12 16 20
Effective depth, h (mm)
40 9.2
50 129
65 19.0
80 26.0
*Note: Reduced characteristic ultimate Pull-through capacity is not influenced by reduced anchor spacing or edge distance
Checkpoint m . . .
P Design reduced ultimate pull-out capacity, ¢N,,,
¢Nurp = ¢Nup *xnc
Checkpoint m
Design reduced ultimate tensile capacity, ¢N,,
¢N,, = minimum of ¢N,,., ON,, ON,g
Check N*/¢N,, <1,
if not satisfied return to step 1
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STUD ANCHORS - NON-CRACKED CONCRETE

Tensile performance conversion table

ConcreteTensile Performance Pull - Through Performance Steel Tensile Performance
Performance Required Pull - Throu ; ;
q - . - - gh Tension ; Carbon Steel Tension
Notation Concrete Tension Capacity Notation Capacity Notation Capacity
Strength Limit State ONye MULTIPLY ¢N,, x 1.00 ON,, MULTIPLY ¢N,, x1.00 ANy MULTIPLY ¢pN,, x 1.00
Working Load Limit Ny MULTIPLY ¢N,, x 0.55 Ny MULTIPLY ¢N,, x 0.51 Ny MULTIPLY ¢Ns x 0.56
Cyclic Laoding Ny MULTIPLY ¢N,,. x 019 Nyp MULTIPLY ¢N,, x 018 Nys MULTIPLY ¢N,s x 0.19
Fire Resistance Nocost Refer to Fire Resistance Section Nepse Refer to g ‘iargtiféisistance Naksst Refer to ;iargtifgisistance
Seismic N csis Refer to Seismic Section Nogipsis Refer to Seismic Section NOgssis Refer to Seismic Section

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities

n Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,, (kN),6 = 0.6, f', = 32 MPa

Anchor size, d, M10 M12 M16 M20
Hole Diameter, d, (mm) 10 12 16 20
Edge distance, e (mm)

60 6.1

75 85 9.3 10.8

100 131 143 16.6 185

150 241 264 304 34.0
200 370 406 46.9 524
250 51.8 56.7 65.5 732

300 68.0 745 86.1 96.2
350 85.7 939 108.5 1213
450 136.9 1581 176.8
600 272.2

Note: Effective depth, h must be > 4 x drilled hole diameter, d, for anchor to achieve tabled shear capacities.

Table 4b Concrete compressive strength effect, concrete edge shear, X,,

f'. (MPa) 20 25 32 40 50
Xee 0.79 0.88 1.00 112 1.25
Table 4c - Concrete load direction effect, concrete edge shear, X4
Angle, o° 0-55 60 70 80 90-180
Load direction effect, L 10 L 12 15 20

conc. edge shear, Xyd
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STUD ANCHORS - NON-CRACKED CONCRETE

Table 4d Anchor spacing effect, concrete edge shear, X,
Note: For single anchor designs, X,, = 1.0

Edge distance, e (mm) 60 75 100 150 200 250 300 350 450 600 850
Anchor spacing, a (mm)

40 063 061 058 055 054 053 053 052 052 051 051

60 0.70 066 062 058 056 055 054 053 053 052 051

80 0.77 0.71 066 061 058 056 055 055 054 053 052

100 083 077 0.70 063 060 058 057 056 054 053 052

125 092 083 0.75 067 063 060 058 057 056 054 053

150 100 090 0.80 070 065 062 0.60 059 057 055 054

200 100 090 077 0.70 066 063 061 059 057 055

250 1.00 083 0.75 0.70 067 064 061 058 056

300 090 0.80 074 070 067 063 060 057

400 100 090 082 077 073 068 063 059

500 1.00 090 083 0.79 072 067 062

600 098 090 0.84 0.77 070 064

800 100 100 096 086 077 069

1000 1.00 094 083 0.74

1500 100 100 0.85

2000 097

Table 4e Multiple anchors effect, concrete edge shear, X,,
Note: For single anchor designs, X,, = 1.0

Anchor spacing / Edge 020 | 040 | 060 | 080 | 100 | 120 | 140 | 160 | 180 | 200 | 225 | 250
distance, a/e
Number of Anchors, n
2 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

0.72 0.76 0.80 0.83 0.86 0.88 0.91 0.93 0.95 0.96 0.98 1.00
4 0.57 0.64 0.69 0.74 0.79 0.82 0.86 0.89 0.92 0.94 0.97 1.00
5 049 0.57 0.63 0.69 0.74 0.79 0.83 0.87 0.90 0.93 0.97 1.00
6 043 0.52 0.59 0.66 0.7 0.77 0.81 0.85 0.89 0.93 0.96 1.00
7 0.39 0.48 0.56 0.63 0.69 0.75 0.80 0.84 0.88 0.92 0.96 1.00
8 0.36 0.46 0.54 0.61 0.68 0.74 0.79 0.84 0.88 0.92 0.96 1.00
9 0.34 0.44 0.52 0.60 0.67 0.73 0.78 0.83 0.87 0.91 0.96 1.00

10 032 | 04 | 05 | 059 | 066 | 072 | 077 | 08 | o0& | 091 | 09 | 100

15 026 | 037 | 047 | 055 | 063 | 070 | 076 | 081 | 08 | 090 | 095 | 100

20 023 | 035 | 045 | 054 | o061 | 068 | 075 [ 080 | 085 | 090 | 095 | 100

e |- ShearForce Table 4f Anchor at a corner effect, concrete edge shear, Xys
7T Note: For e,/e, > 125, X, = 1.0
|t Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
i s Edge distance, e, (mm)
ANCHOR AT A CORNER 25 086 | 077 | 070 | 058 | 053 | 049 | 041 037 | 035 | 034 | 032 | 032
30 097 | 08 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 1.00 0.95 0.86 0.69 063 0.56 046 040 037 0.35 033 0.32
50 1.00 100 1.00 0.86 0.77 067 052 044 039 037 0.35 0.33
60 100 100 1.00 097 0.86 075 0.57 047 041 038 0.36 0.34
75 100 | 100 1.00 100 | 100 | 086 | 064 | 05 044 | 041 037 | 035
125 100 | 100 1.00 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 100 1.00 100 | 100 | 100 100 | 08 | 067 | 058 | 049 | 042
300 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.72 0.58 049
400 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 067 0.55
500 100 | 100 1.00 100 | 100 | 100 1.00 100 | 100 | 100 077 | 061
600 100 1.00 1.00 100 | 100 | 100 1.00 100 | 100 | 100 | 086 | 067
900 100 | 100 1.00 100 | 100 | 1.00 1.00 100 | 100 | 100 100 | 086
Checkpoint n Design reduced ultimate concrete pryout capacity, ¢V,
d)vurc = d)vuc *ch *de *Xva*xvn*xvs
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m Verify anchor shear capacity - per anchor

Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN), ¢, = 0.8

Anchor size, d, M10 M2 M16 M20

Trubolt - Hot Dip Galvanized 135 1 288 547

Checkpoint ﬂ Design reduced ultimate shear capacity, ¢V,
oV, = minimum of ¢V, OV,
Check V*/¢V,, <1, if not satisfied return to step 1

Mechanical Anchoring

Shear performance conversion table

Concrete Shear Performance Steel Shear Performance
Performance Required . . . Carbon Steel Shear
Notation Concrete Shear Capacity Notation Capacity
Strength Limit State OV, MULTIPLY ¢V, x1.00 [ MULTIPLY ¢V, x 1.00
Working Load Limit Ve MULTIPLY ¢V, x 0.55 Ve MULTIPLY ¢V, x 0.50
Cyclic Laoding Vi MULTIPLY ¢V, x 0.55 s MULTIPLY ¢V, x 0.50
Fire Resistance Voot Refer to Fire Resistance Section Vaesit Refer to SF;rgﬁF(i;mstance
Seismic Vogicsis Refer to Seismic Section Voigssis Refer to Seismic Section

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities.

m Combined loading and specification

Checkpoint n Check
N*/ON,, + V*/$V,, <1.2,

if not satisfied return to step 1

Specify
Ramset” Trubolt™ Hot Dip Galv. Anchor,

Example
Ramset” Trubolt™ Hot Dip Galv. Anchor, M12 T12140GH.

(Anchor Size) (Part Number)
Maximum fixed thickness to be (t) mm.

Maximum fixed thickness to be 20mm. To be installed in
accordance to Ramset™ Installation Instructions.
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AnkaScrew Xtrem

SCREW IN ANCHORS - NON-CRACKED & CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Installation Related

6002 & SPOGOIIY

Product

A seismic certified heavy duty screw-in anchor for FFRERSTE O s CRACKED
L g I ey
permanent anchoring into concrete. Certified for seismic C1 & . ST

C2 applications. 4

Compliance

European Technical Assessment (option1) - ETA-20/0731
Design According to:

- Stud diameter equals hole diameter.

- AS5216 (formerly TS101)

- AST1170.4 - Earthquake Actions

- EN1992-4 (formerly ETAGOO1 Annex C, E & TR045

- NZS3101 (A3) Section 17 - Seismic Design C1 & C2

[

Principal Applications

wallX _Maiaseyuy - bulioyauy jeatueyosap

Use Ramset™ iExpert Anchor Software for optimised calculation or where a « Anchoring into cracked & non cracked concrete

greater range of anchor layout detail is needed - Steel framing F
Benefits, Advantages and Features » Mechanical services

Fire tested to TR020 » Pallet racking

- Safety barriers
= Conveyors

« Hand rails

- Bottom plates

- Fire rated performance up to 120 minutes

- Highest level of European assessment for mechanical screw-in anchors
- Approved for all directions (floor, wall, overhead)

- Maximum Tensile & Shear capacities in cracked concrete
- Zinc Plating 5um

- Anchor diameters 6mm to 12mm

Fast and easy to use:

- Install, simply screws into hole.

- Remove, leaving an empty hole.

Close to edge and for close anchor spacing:

- Does not expand and burst concrete.

Installation

1. Drill hole to correct diameter and depth. Important: Use Ramset™
Dustless Drilling System to ensure holes are clean. Alternatively, clean
clean thoroughly with brush and remove debris by way of vacuum or hand
pump, compressed air etc.

2. Using a socket wrench, screw the AnkaScrew” Xtrem" into the hole using
slight pressure until the self tapping action starts.

3. Tighten the AnkaScrew” Xtrem” until flush with fixture.

If resistance is experienced when tightening, unscrew anchor one turn
and re-tighten. Ensure not to over tighten. Refer to tightening torque for
limitations.
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

SCREW IN ANCHORS - NON-CRACKED & CRACKED CONCRETE

Installation and performance details

Non-Cracked Concrete
Anchor T Tension, ¢N,, (kN) **
. Drilled hole | Fixture hole . . Tightening substrate
Anchor size, | . . effective | Depth of drill .
dlameter, dh dlameter, df torque, Tr thlckness, bm cOncrete COmpressive strength f'
d, (mm) depth, h hole, h, (mm) 1le
(mm) (mm) (Nm) (mm)
(mm) KKk
20 MPa 30 MPa 40 MPa
31 45 80 2.7 3.3 38
6 6 8 10

44 60 90 6.0 73 85

35 55 80 50 61 7l

8 8 12 43 65 20 90 8.0 9.8 13
52 75 105 107 13.0 15.0

43 65 90 8.0 9.8 13

10 10 14 60 85 40 120 133 16.3 18.8
68 95 136 173 211 244

50 75 100 107 13.0 15.0
12 12 16 67 95 60 134 18.0 22.8 254
80 110 160 235 29.7 33.2

Data is based on optimal dimensions, anchor spacing = 3*h, edge distance = 15*h
For shear loads acting towards an edge or where optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity
** Reduced characteristic ultimate tensile capacity = oN,, where ¢ = 0.67 and N, is based on characteristic ultimate pull-out tensile capacity for sizes 6-10 and concrete tensile
capacity for size 12 where h>67.
For conversion to Working Load Limit MULTIPLY ¢N,, x 0.50
For Cracked Concrete performance, please use the simplified strength limit state design process to verify capacity.

***Note: For performance based on smaller concrete substrate thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

DESCRIPTION AND PART NUMBERS

anchor size. g | rilled hole Effective M:i’)‘('t':r”em
"™ | diameter, d, Length, L, . AnkaScrew” Xtrem™ Description Part Number
(mm) i) - Thickness,
tfix,max (mm)
6 6 4 10 6mmx50mm zinc AS06050X
7 40 6mmx80mm zinc AS06080X
8 8 50 15 8mmx60mm zinc AS08060X
67 32 8mmx80mm zinc AS08080X
0 0 48 5 10mmx60mm zinc AS10060X
88 45 10mmx100mm zinc AS10100X
65 15 12mmx80mm zinc AS12080X
12 12 95 45 12mmx110mm zinc AS12110X
135 85 12mmx150mm zinc AS12150X
Effective depth, h (mm)
h = Le - t
t = total thickness of material(s) being fixed
ENGINEERING PROPERTIES
q Minimum cross sectional g -
Anchor size, d, (mm) T 7 Stress area, A, (mm?) Yield strength, f, (MPa) UTS, F, (Mpa)
6 51 204 560 700
8 71 39.6 560 700
10 91 65.0 560 700
12 1 96.8 560 700

290

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET




SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew Xtrem

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram
Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

=
(1°]
(x)
-
1)
-
16 Notes: =)
- Shear Limited Seismic Anchor Screw steel capacity =3
u - Tension limited by pull-out capacity =
12+ - No edge or spacing effects g
fc= -
fc=32MPa S
=.
104 =
— ! =
= '
g 12 =
= 8- 3
g 2
5 »
® 10 o
S 6+ o
k3]
<
2 Eg
= 8 -
S 24
6
0 1 L 1 N 1 1 N 1
0 5 10 15 20 25 30

Design shear action effect, V* (kN)

Anchor size, d, 6 8 10 12
Effective depth, h (mm) 31 44 35 43 52 43 60 68 50 67 80
*Min. member thickness (mm) 80 90 80 90 105 90 120 136 100 134 160
Min. Anchor Spacing - a,, 40 40 40 50 50 50 50 50 50 50 70
Min. Edge Distance - e,, 40 40 40 50 50 50 50 50 50 50 70

*Note: For calculations based on smaller member thickness, refer to iExpert Anchor Software or Ramset™ Engineer.

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers" table on the previous page.

Effective depth, h (mm)

h = Le 't
t = total thickness of material(s) being fixed

. Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
Checkpoint
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Mechanical Anchoring - AnkaScrew” Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

X,, = 0.25 + 0.5%(e/h)

Where e, <e<e,

e, =15%h

Note: Tabled values are based
on the nominal effective depth,
h shown in the installation
details. For other values of X,
please use equation shown
above.

ne’

X, = 0.5 + a/(6*h)

Wherea, <a<a,

a,=3*

Note: Tabled values are based
on the nominal effective depth,
h shown in the installation
details. For other values X,
please use equation shown
above.

Checkpoint E

Verify Non-cracked & cracked concrete tensile resistance - per anchor
Table 2a - Reduced characteristic ultimate concrete tensile capacity, oN,, (kN), ¢, =1/1.5 = 0.67, f'c = 32 MPa

Anchor size, d, 6 8 10 12
Drill hole dia, d, (mm) 6 8 10 12
Effective depth, h (mm)

3 72
35 86
43 n7 n7
44 121
50 147
52 156
60 19.3
67 28
68 23
80 297
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 2a-2-Cracked Concrete effect, tension, X,.,
Anchor size, db 6 | 8 | 10 | 12
Xoer 0.70
Table 2b - Concrete compressive strength effect, tension, X, and Pull-out, X, ,.

f'c (MPa) 20 25 32 40 50
Tension X, 0.79 0.88 1.00 112 125
Pull-out X,,, 0.82 092 1.00 116 130

Table 2¢ - Concrete Edge distance effect, tension, X,

Anchor size, d, 6 8 10 12
Effective depth, h (mm) 44 52 68 80
Edge distance, e (mm)

40 0.70
50 0.82 0.73 0.62
55 0.88 0.78 0,65
70 1 0.92 0.76 0.69
75 0.97 0.80 0.72
80 1 0.84 0.75
85 0.88 0.78
90 091 081
100 0.99 0.88
105 1 091
10 0.94
15 097
120 1
Table 2d - Concrete anchor spacing effect, tension, X,,

Anchor size, d, [ 8 10 12
Effective depth, h (mm) 44 52 68 80
Edge distance, a (mm)

40 0.65

50 069 0.66 062

60 0.73 069 0.65

70 0.77 0.72 067

80 0.80 0.76 0.70

90 0.84 0.79 0.72

100 0.88 0.82 0.75 071
10 092 0.85 077 073
120 0.95 0.88 0.79 0.75
130 0.99 0.92 0.82 0.77
140 1 0.95 0.84 079
150 098 0.87 0.81
160 1 0.89 0.83
170 0.92 0.85
180 0.94 0.88
190 097 0.90
200 099 0.92
250 1 1

Design reduced ultimate cracked concrete tensile capacity ¢N,,

¢NUI’C = ¢NI.IC *chr *XHC *Xne *Xna
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

Checkpoint m

Checkpoint m

Verify Non-cracked & cracked concrete tensile resistance - per anchor
Table 3a Reduced characteristic ultimate steel tensile capacity, ¢N,, (kN) where ¢, =(1/1.5)= 0.67

Anchor size, db 6 8

10

12

AnkaScrew™ Xtrem™ 9.3 18.0

300

44,7

Anchor size, d, 6 8

10

12

Drill hole dia, d, (mm) 6 8

10

12

Effective depth, h (mm)

31 3.3
35 6.1
43 9.8
44 73
50
52 13.0
60
67
68
80

9.8

16.3

211

13.0

N/A

N/A

Table 3b-2 Cracked Concrete effect, pull-out, X,,.,

Anchor size, db 6 | 8

Effective Depth, h (mm)

chr

31 0.50
35 0.67
43 0.75
44 0.44
50
52 0.75
60
67
68
80

0.75

N/A*

N/A*

0.75

N/A*

N/A*

*Governed by cracked concrete tensile capacity

For Non-Cracked concrete X, = 1

Table 3b-1- Reduced characteristic ultimate pull-out capacity, ¢N,, (kN) ¢, = 0.67, f'c = 32 MPa

Design reduced ultimate pull-out capacity, ¢N,,,
¢Nurp = ¢Nup *chr *xnpc

Design reduced ultimate tensile capacity, oN,,
ON,, = minimum of ¢N,c, ON,p ON,

Check N*/®N,, <1,

if not satisfied return to step 1

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET

293

_wdaIX _maJageyuy - bulioyauy jealueyossp



™

™

Mechanical Anchoring - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

n Verify cracked concrete edge shear resistance - per anchor

Load direction effect,
conc. edge shear, X4

>

~__ |b>15.¢e

X, = ele, *Jele,

b,>1,5.e

X =

3*e+a *ele,
6*e,

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,. (kN),¢ =1/1.5 = 0.67, f', = 32 MPa

Anchor size, d, 6 8
Effective Depth, h (mm) I | m 3 | 4 | 8
Edge distance, e,,
40 34 3.6 3.6 3.7 3.9
50 49 5.0 5.2
Anchor size, d, 10 12
Effective Depth, h (mm) 43 60 68 50 67 80
Edge distance, e,
50 52 5.5 5.7 55 59 61
70 8.6 91 94
For optimised performance data, please use Ramset iExpert Anchoring Software.
Table 4a-2 Cracked Concrete effect, shear, X,
Anchor size, d, 6 | 8 | 10 | 12
Xer 0.7
Table 4b Concrete compressive strength effect, concrete edge shear, X,
f'. (MPa) 20 25 32 40 50
X, 0.82 0.90 100 116 127
Table 4c - Concrete load direction effect, concrete edge shear, X4
Angle, o® 0-55 60 70 80 90-180
Xud 1 1 1.2 15 2
Table 4d - Anchor spacing and edge distance effect, concrete edge shear, X,,
For single anchor fastening X,
ele, 10 [ 12 | 14 | 16 | 1.8 | 20 | 22 | 24 | 26 | 28 | 3.0 | 32
Xe 100 | 131 | 166 | 202 | 241 | 283 | 326 | 372 | 419 | 469 | 520 | 572
For 2 anchors fastening X,,
ele, 1.0 1.2 14 1.6 1.8 2.0 2.2 24 2.6 2.8 3.0 3.2
ale,
10 067 | 084 | 103 | 122 | 143 | 165 | 188 | 212 | 236 | 262 | 289 | 316
15 075 | 093 | 112 | 133 | 154 | 177 | 200 | 225 | 250 | 276 | 3.03 | 3.3
20 083 | 102 | 122 | 143 | 165 | 189 | 212 | 238 | 263 | 290 | 318 | 346
25 092 | 11 | 132 | 154 | 177 | 200 | 225 | 250 | 277 | 3.04 | 332 | 36
3.0 100 | 120 | 142 | 164 | 188 | 212 | 237 | 263 | 290 | 318 | 346 | 3.76
35 130 | 152 | 175 | 199 | 224 | 250 | 276 | 3.04 | 332 | 361 | 391
40 162 | 186 | 210 | 236 | 262 | 289 | 317 | 346 | 375 | 405
45 196 | 221 | 247 | 274 | 302 | 331 | 360 | 390 | 420
50 233 | 259 | 287 | 315 | 344 | 374 | 404 | 435
55 271 | 299 | 328 | 371 | 402 | 433 | 465
6.0 283 | 31 | 341 | 371 | 402 | 433 | 465
For 3 anchors fastening and more X,
X, = 3*e + a, +a, +a, +...+a,, *Jele
e m

3*n*e,,

294

www.ramset.com.au - 1300 780 063 | www.ramset.co.nz - 0800 RAMSET




SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
AnkaScrew Xtrem

STRENGTH LIMIT STATE DESIGN

Table 4e Reduced characteristic ultimate concrete pryout capacity, ¢V, (kN), ¢ =1/1.5 = 0.67,f, = 32 MPa

Anchor size, db 6 8 10 12
Effective depth, h (mm)
31 72

35 8.6

43 n7 n7

44 121

50 147

52 15.6

60 386

67 455

68 465

80 594

ey, [ Stear Force Table 4f Anchor at a corner effect, concrete edge shear, Xy

—— Note: For e/e, > 125, X, = 1.0

_wdaIX _maJageyuy - bulioyauy jealueyossp

. Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
f\’/ edee Edge distance, e, (mm)
Concrete edges 25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
ANCHOR AT A CORNER 30 097 | 086 | 078 | 064 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 032
50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 08 | 072 | 058 | 049
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 061
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086

. Design reduced ultimate concrete edge shear capacity ¢V,
Checkpoint
¢Vurc = ¢Vuc *chr *ch *de *Xve *Xvs

. Design reduced ultimate concrete pryout capacity, ¢V,
Checkpoint Voo = Vo Kor Ko Ko o ,,

Verify cracked concrete shear resistance - per anchor
m Table 5a Reduced characteristic ultimate steel shear capacity, ¢V, (kN) where ¢, = 0.8

Anchor size, db 6 8
Effective depth, h (mm) 31 44 35 43 52
AnkaScrew™ Xtrem™ 5.6 56 10.8 10.8 13.6
Anchor size, db 10 12
Effective depth, h (mm) 43 60 68 50 67 80
AnkaScrew™ Xtrem™ 18.0 272 272 26.8 336 33.6

. Design reduced ultimate tensile capacity, ¢V,
Checkpoint .
¢V, = minimum of Ve (I)Vurcp' Ve

Check V¥/¢V,, <1,
if not satisfied return to step 1
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Mechanical Anchoring - AnkaScrew™ Xtrem

SPECIFIERS ANCHORING RESOURCE BOOK @ namsellw

AnkaScrew Xtrem’

STRENGTH LIMIT STATE DESIGN

Checkpoint n

Combined Loading

Check
N*/ON,, + V*/§V,, <1.2,
if not satisfied return to step 1

Example
Ramset™ AnkaScrew” Xtrem™ Anchor, 12mm AS12110X.
Maximum fixed thickness to be 20mm.
To be installed in accordance to Ramset™ Installation
Instructions..

Specify

Ramset™ AnkaScrew” Xtrem™ Anchor,

(Anchor Size) (Part Number)
Maximum fixed thickness to be (t) mm.

Use Ramset™ iExpert Anchor Software for optimised calculation or where a greater range of anchor layout detail
is needed.
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
WERCS AnkaScrew"

SCREW IN ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related

POV 00 0PS99

A

Product < @

The WERCS AnkaScrew™ Anchor is a medium duty, rotation
setting thread forming anchor.

ARAE AR AR AT AR AR A A

youy [eatueyoayy

Buuio

Benefits, Advantages and Features

Fast and easy to install:

- Simply screws into hole. PrinCipaI Applications

Fast and easy to remove: Pallet racking

- Screws out leaving an empty hole with no protruding metal parts - Temporary safety barriers
to grind off. - Conveyors
Pipe brackets

Close to edge and for close anchor spacing:

Gate hinges into brickwork
- Does not expand and burst concrete.

Temporary hand rails
Ramset Design Method: - Bottom plates
- Uses technical data validated from testing in ANZ concrete substrates

Installation

0

0o

) o
S0 el
{2 ¥
2

1. Drill hole to correct diameter and depth. Clean thoroughly with brush.
Remove debris by way of vacuum or hand pump, compressed air etc.

2. Using a socket wrench, screw the WERCS AnkaScrew” into the hole
using slight pressure until the self tapping action starts.

3. Tighten the WERCS AnkaScrew™ until flush with fixture.
If resistance is experienced when tightening, unscrew anchor one turn
and re-tighten. Ensure not to over tighten.
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

WERCS AnkaScrew”

SCREW IN ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristics Capacity
Shear Non-Cracked Concrete Tension,
Anchor Drilled hole | Fixture hole Anchor Tightening Edge Anchor (concrete) N, (kN)**
size, d, (mm) | diameter,d, | diameter, d; | effective depth, | torque, distance, | spacing, a, s e ;
(mm) (mm) h (mm) T, (Nm) e, (mm) (mm) OV (KN)*** ', Concrete compressive strength, f',
>20 MPa 20 MPa 25 MPa 32 MPa

5 5 7 25 5 15 15 09 21 2.3 25
30 6.8 # 37 4.0 43

6 6 8 37 15 60 35 75 47 5.0 55
45 75 58 6.3 6.9

40 126 # 55 59 6.4

8 8 10 50 40 80 45 133 73 79 86
60 133 93 10.0 109

50 20.7 79 85 93

10 10 12 62 55 100 60 20.7 10.6 n5 125
75 20.7 139 15.0 16.3

60 25# 1.2 121 13.2

12 12 15 75 80 120 70 284 # 155 16.8 18.3
90 298 20.3 219 239

90 53.0 20.7 241 284

16 16 19 105 - 160 100 53.0 254 295 34.8
120 53.0 303 35.2 415

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.60 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N, x 0.55
*** Note: Values are for shear load direction away from concrete edge - Reduce characteristic ultimate concrete edge shear capacity = ¢V, where ¢ = 0.6 and V. = Charecteristic ultimate
concrete edge shear capacity.
# Note: Values for shear limited by steel - Reduced characteristic ultimate steel shear capacity = ¢V,s where ¢ = 0.80 and Vs = Characteristic ultimate steel shear capacity.
All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor Effective length, Le Part No.
size, db (mm) Zn Hex Head Gal Hex Head
5 28 AS05030 -
44 AS06050W100 AS06050WGM100
6 69 AS06075W100 AS06075WGM100
94 AS06100W100 AS06100WGM100
54 AS08060W100 AS08060WGM100
8 69 AS08075W100 AS08075WGM100
94 AS08100W100 AS08100WGM100
54 AS10060W50 AS10060WGM50
10 69 AS10075W50 AS10075WGM50
94 AS10100W50 AS10100WGM50
69 AS12075W50 AS12075WGM50
12 94 AS12100W50 AS12100WGM50
144 AS12150W20 AS12150WGM20
115 AS16115 -
16 140 AS16140 -
160 AS16160 -
ENGINEERING PROPERTIES
T Stress Yield uTS, £,
size, d, (mm) area, A, strength, f, (MPa)
(mm?) (MPa)
5 159 600 800
6 229 640 800
8 424 640 800
10 69.4 640 800
12 841 640 800
16 186.3 640 800

Effective depth, h (mm)

h=|.e't,

t =total thickness of material(s) being fixed

Substrate thickness, by, (mm)

b, = greater of: 1.25x h,
h+(3xdy)

Drilled hole depth, h; (mm)

h]=h+dh

h = Effective depth
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

50 =

40 -

Design tensile action effect, N* (kN)

Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

30

20

Notes:

- Shear limited by steel capacity ath=75d,

- Tension limited by the lesser of carbon steel
capacity and concrete capacity ath =75d,

- No edge or spacing effects.

- fc=32MPa

Checkpoint n

T T T T T T T
10 20 30 40 50 60 70

Design shear action effect, V* (kN)

Table 1b Absolute minimum edge distance and anchor spacing values, e, and a,, (mm)

80

Anchor Size, d, (mm) 6 8 10 12 16

s 20 25 30 35 50

Step 1c Calculate anchor effective depth, h (mm)

Refer to “Description and Part Numbers” table on the previous page.

Effective depth, h (mm)

h=Le't,

t = total thickness of material(s) being fixed

Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, oN,. (kN), ¢, = 0.6, f, = 32 MPa

Mechanical Anchoring

Anchor Size, d, 6 8 10 12 16
Drilled Hole Dia, d,, (mm) 6 8 10 12 16
Effective Depth, h (mm)

30 43

35 51

40 6.0 64

45 69 75

50 86 98

55 9.8 106

60 109 120 13.2

75 16.3 18.3 223
90 239 284
105 34.8
120 416

All data relevant for Non-cracked concrete

Table 2b Concrete compressive strength effect, tension, X,

f'. (MPa) 20 25 32 40
X, - Anchor size d, = 6-12 0.85 0.92 1 1.08
X, - Anchor size d, =16 only 0.73 0.85 1 116
Table 2c Edge distance effect, tension, X,
Anchor Size, d, 6 8 10 12 16
Edge Distance e, (mm)
20 053
25 059 052
30 0.65 0.56 051
35 07 061 055 0.50
40 0.77 0.65 058 053
50 0.88 0.74 0.65 059 0.51
60 1.00 083 072 0.65 0.55
70 091 0.79 07 0.60
80 100 0.86 0.77 064
90 093 083 0.69
100 1.00 0.88 073
10 094 078
120 1.00 0.82
145 093
160 1.00
Table 2d Anchor spacing effect, end of a row, tension, X;z¢
Note: For single anchor designs, X,5e = 1.0
Anchor Size, d, 6 8 10 12 16
Anchor Spacing a, (mm)
20 0.78
25 0.85 0.76
30 0.92 0381 0.75
35 1.00 0.86 0.79 0.78
40 092 083 081
45 100 088 081
50 092 0.85 0.76
55 096 0.88 0.79
60 1.00 092 081
70 1.00 086
80 092
90 097
100 1.00
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselw
WERCS AnkaScrew"

STRENGTH LIMIT STATE DESIGN

Table 2e Anchor spacing effect, internal to a row, tension, X,

Note: For single anchor designs, X5 = 1.0

Anchor Size, d, 6 8 10 12 16
[ ] Anchor Spacing a, (mm)
20 0.56
25 0.69 052
30 083 063 050
35 1.00 0.73 058 049
40 083 067 0.56
45 0,94 0.75 063
50 100 0.83 0.69 052
55 092 0.76 057
60 1.00 0.83 063
70 1.00 0.73
80 083
90 0,94
100 1.00
Checkpoint H Design reduced ultimate concrete tensile capacity, ON,.
¢Nurc = ¢Nuc * ch * Xne * ( xnae or Xnai)

m Verify anchor tensile capacity - per anchor

Table 3a Reduced characteristic ultimate steel tensile capacity, oN,, (kN), , = 0.8

Anchor size, dy (mm) 6 8 10 2 "
Heat Treated
Carbon Steel 16 21 444 538 19.2

Checkpoint ﬂ Design reduced ultimate tensile capacity, oN,;,
ON,, = minimum of ¢N,,., ®N,,

Check N* / ¢Nur < ],

if not satisfied return to step 1

Tensile performance conversion table

Concrete Tensile Performance Steel Tensile Performance

Performance Required . Concrete . Carbon Steel
Notation Tension Capacity Notation Tension Capacity
Strength Limit State ON,, MULTIPLY 9N, x1.00 ON, MULTIPLY N, 1.00
Working Load Limit N,, MULTIPLY 6N, . X 0.55 N, MULTIPLY ¢N,, X 0.56
Cyclic Loading N, MULITPLY §N,, X 0.55 N, MULITPLY N, X 0.56

Fire Resistance Nakeit Refer to Fire Rated Anchors Naks it Refer to Fire Rated Anchors
Seismic N psis Refer to Seismic Anchors Nessis Refer to Seismic Anchors

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

Mechanical Anchoring

n Verify concrete shear capacity - per anchor

Table 4a Reduced characteristic ultimate concrete edge shear capacity, ¢V,. (kN), ¢, = 0.6, f. = 32 MPa

Anchor Size, d, 6 8 10 12 16
Edge Distance e, (mm)
20 09
25 13 15
30 17 19 2.2
35 21 24 27 30
50 36 41 46 51 59
75 6.6 76 85 93 108
100 101 n7 131 143 166
150 186 215 21 264 304
200 287 331 370 406 46.8
250 463 518 56.7 655
300 68.0 745 8611
400 114.8 1325
500 185.2
Note: Effective depth, h must be > 3.5 x Anchor size, d,, for anchor to achieve tabled shear capacities
All data relevant for Non-cracked concrete
Table 4b Concrete compressive strength effect, concrete edge shear, X,
f. (MPa) 20 25 32 40
Xve 079 0.88 1.00 112
Table 4c Load direction effect, concrete edge shear, X,q
Angle, 0° 0 10 20 30 40 50 60 70 80 90-180
Xud 100 104 116 132 150 166 180 191 198 200
Load direction effect,
conc. edge shear, Xva  Table 4d Anchor spacing effect, concrete edge shear, X,,
Note: For single anchor designs, X, = 1.0
Edge distance, e (mm) 20 25 30 35 50 75 | 100 | 150 | 200 | 250 | 300 | 400 | 500
Anchor spacing, a (mm)
20 070 | 066 | 063 | 061 | 058 | 055 | 054 | 053 | 052
25 075 | 070 | 067 | 064 | 060 | 057 | 055 | 053 | 053 | 052
30 080 | 074 | 070 | 067 | 062 | 058 | 056 | 054 | 053 | 052 | 052
35 085 | 078 | 073 | 070 | 064 | 059 | 057 | 055 | 054 | 053 | 052 | 052
40 090 | 082 | 077 | 073 | 066 | 061 | 058 | 055 | 054 | 053 | 053 | 052 | 052
50 100 | 090 | 083 | 079 | 070 | 063 | 060 | 057 | 055 | 054 | 053 | 053 | 052
65 100 | 093 | 087 | 076 | 067 | 063 | 059 | 057 | 055 | 054 | 053 | 053
80 100 | 096 | 082 | 071 | 066 | 061 | 058 | 056 | 055 | 054 | 053
100 100 | 090 | 077 | 070 | 063 | 060 | 058 | 057 | 055 | 054
125 100 | 083 | 075 | 067 | 063 | 060 | 058 | 056 | 055
150 090 | 080 | 070 | 065 | 062 | 060 | 058 | 056
200 100 | 090 | 077 | 070 | 066 | 063 | 060 | 058
250 100 | 083 | 075 | 070 | 067 | 063 | 060
300 090 | 080 | 074 | 070 | 065 | 062
450 100 | 095 | 086 | 080 | 073 | 068
600 100 | 098 | 090 | 080 | 074
1000 100 | 100 | 100 | 090
1250 1.00
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

WERCS AnkaScrew”

STRENGTH LIMIT STATE DESIGN

Table 4e Multiple anchors effect, concrete edge shear, X,

Note: For single anchor designs, X, =10

Anchor spacing / 020 | 040 | 0.60 | 0.80 | 100 | 120 | 1.40 | 160 | 1.80 | 200 | 225 | 2550
Edge distance,a /e
Number of anchors, n
2 100 | 100 [ 100 [ 100 | 100 | 100 | 100 | 00 [ 100 | 100 | 100 | 1.00
3 072 | 076 | 080 | 083 | 086 | 088 | 091 | 093 | 095 | 096 | 098 | 1.00
4 057 | 064 | 069 | 074 | 079 | 082 | 086 | 089 | 092 | 094 | 097 | 100
5 049 | 057 | 063 | 069 | 074 | 079 | 083 | 087 | 090 | 093 | 097 | 1.00
6 043 | 052 | 059 | 066 | 071 | 077 | 081 | 085 | 089 | 093 | 096 | 1.00
7 039 | 048 | 056 | 063 | 069 | 075 | 0.80 | 084 | 088 | 092 | 096 | 100
8 036 | 046 | 054 | 061 | 068 | 074 | 079 | 084 | 088 | 092 | 096 | 100
9 034 | 044 | 052 | 060 | 067 | 073 | 078 | 083 | 0.87 | 091 | 096 | 100
10 032 | 042 | 051 | 059 | 066 | 072 | 077 | 082 | 087 | 091 | 096 | 100
15 026 | 037 | 047 | 055 | 063 | 070 | 076 | 081 | 086 | 090 | 095 | 1.00
20 023 | 035 | 045 | 054 | 061 | 068 | 075 | 080 | 085 | 090 | 095 | 100
Table 4f Anchor at a corner effect, concrete edge shear, X,s
Note: For e/e, > 125, X5 = 1.0
ot Edge distance,e,(mm) | 25 | 30 | 35 | 50 | 60 | 75 | 125 | 200 | 300 | 400 | 600 | 900
€4 / ear rorce
B Edge dustance, e, (mm)
25 086 | 077 | 070 | 058 | 053 | 049 | 041 | 037 | 035 | 034 | 032 | 032
" fare 30 097 | 086 | 078 | 0.64 | 058 | 052 | 043 | 038 | 036 | 034 | 033 | 032
- 35 100 | 095 | 086 | 069 | 063 | 056 | 046 | 040 | 037 | 035 | 033 | 0.32
Goncrete edges 50 100 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
ANCHOR AT A CORNER 60 100 | 100 | 100 | 097 | 086 | 075 | 057 | 047 | 041 | 038 | 036 | 034
75 100 | 100 | 100 | 100 | 100 | 086 | 064 | 051 | 044 | 041 | 037 | 035
125 100 | 100 | 100 | 100 | 100 | 100 | 086 | 065 | 053 | 048 | 042 | 038
200 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 058 | 049 | 042
300 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 072 | 058 | 0.49
400 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 067 | 055
500 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 077 | 06l
600 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 086 | 0.67
900 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 0.86
Checkpoint n Design reduced ultimate concrete edge shear capacity, ¢V,
(I)Vurc = (I)Vuc * xvc * de * Xva * xvn * Xvs
m Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, Vs (kN), ¢, = 0.8
Anchor size, d, (mm) 6 8 10 12 16
h>5xd, 6.8 126 207 250 554
h>6xd, 77 143 234 284 628
h>7xd, 86 16.0 262 317 702
h>75xd, 91 16.8 275 334 739
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STRENGTH LIMIT STATE DESIGN

Checkpoint E Design reduced ultimate shear capacity, ¢V,
¢Vur = minimum Of (I)Vurc, (I)Vus

Check V/* / d)Vur <1,

if not satisfied return to step 1

Shear performance conversion table

Concrete Shear Performance Steel Shear Performance
Performance Required . Concrete . Carbon Steel
Notation Shear Capacity Notation Shear Capacity
Strength Limit State OV, MULTIPLY ¢V, X 1.00 OV MULTIPLY ¢V, X 1.00
Working Load Limit v, MULTIPLY ¢V, X 0.55 v, MULTIPLY ¢V, x 0.50
Cyclic Loading Vi MULITPLY ¢V, X 055 Vi MULITPLY V,, X 050
Fire Resistance Vit Refer to Fire Rated Anchors Vasiit Refer to Fire Rated Anchors
Seismic Vogicsis Refer to Seismic Anchors Voigssis Refer to Seismic Anchors

NOTE: Design Shear Capacity is the minimum of Concrete Shear and Steel Shear Capacities

m Combined loading and specification
Checkpoint n Check

N*/oN,, + V¥/oV, <12,

if not satisfied return to step 1

Specify

Ramset WERCS AnkaScrew Anchor,
(Anchor Size) ((Part Number).
Maximum fixed thickness to be (t) mm.

Example

Ramset WERCS AnkaScrew Anchor,
12 mm (AS12100W50).
Maximum fixed thickness to be 40 mm.
To be installed in accordance to Ramset™
Installation Instructions.
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DynaBolt Plus

SLEEVE ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related Material Specification Installation Related

e 09 PPABPVOOGCY
Product

The DynaBolt Plus Sleeve Anchor is a medium duty, torque setting
expansion anchor.

Benefits, Advantages and Features

Improved security:
- Patented sleeve crushes to close gaps up to 5 mm and pulls down
to induce clamp load.

Fast installation:

- Through fixing eliminates marking out and repositioning of fixtures. Prln(:lpal Appllcatlons

Versatile: - Bottom plate and batten fixing

- Choice of head styles. - Installing signs, handrails and gates

Superior corrosion resistance: - Installing duct work, pipe brackets and suspended ceilings
- From AISI 316(A4) Stainless Steel. = Corner guards

Outstanding exterior durability:

- 42 micron Hot Dip Galvanised coating.

Ramset Design Method:

* Uses technical data validated from testing in ANZ concrete substrates.

Installation

1. Use fixture as a template, drill a hole to the correct diameter and depth.
Clean hole thoroughly with brush.

2. Remove debris by way of a vacuum or hand pump, compressed air, etc.
Insert anchor tightly against fixture and tighten with spanner.

3. Continue tightening, allowing the sleeve to twist and
pull down the fixture firmly onto the base material.
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SLEEVE ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Installation details Optimum dimensions* Reduced Characteristic Capacity - Non-Cracked Concrete
Anchor Drilled hole | Fixture hole Anchor Tightening Edge Anchor | Shear (steel) Tension (Pull-Through), ¢N,, (kN)**
size, d, (mm) | diameter,d, | diameter,d; | effective depth, | torque, distance, | spacing, a, P Concrete compressive strength, f
(mm) (mm) h (mm) T, (Nm) e, (mm) (mm) $Vis (kN) 20 WPa 32 WPa 20 MFa

20 55 60 5.0 29 37 41

6 6 8 25 10 55 75 5.0 29 37 41

30 60 90 8.0 4] 52 58

8 8 10 35 15 60 105 8.0 41 5.2 5.8

35 70 105 2.7 5.2 6.6 74

10 10 12 45 % 70 135 127 52 6.6 74
40 70 120 15.8 72 91 10.2

g g 15 50 % 75 150 15.8 72 91 10.2
55 85 165 20.9 1.3 143 16.0

16 16 9 65 8 100 195 209 1.3 14.3 16.0
70 105 210 311 15.3 194 21.7

2 2 % 85 165 130 255 311 153 194 21.7

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
*Note: Reduced characteristic ultimate Pull-Through tensile capacity = ¢N,, where ¢ = 0.65 and Ny, = Characteristic ultimate Pull-Through tensile capacity.

For conversion to Working Load Limit MULTIPLY ON,, x 0.51

**Note: Values for shear limited by steel - Reduced characteristic ultimate steel shear capacity = ¢V,s where ¢ = 0.80 and Vs = Characteristic ultimate steel shear capacity.

All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor | Effective Part No. Anchor Effective Part No.
size,d, | length L, size, dy (mm) | length, L, (mm) In Gal SIS
Zn Gal S/S
(mm) (mm) 47 DP12060 | DP12060GH | DP12060SS
L DP6026 - - o 62 DPI2070 | DP12070GH | DP12070SS
6 34 DP0G040 - DPOGMO:: 90 DP12100 | DPI2I00GH | DP12100SS
53 DP06060 - DP06060
118 DP12125 | DP12125GH | DPI121255S
34 DP08040 - DP08040SS
8 60 DP08065 - DP0B065SS il DP16065 | DP16065GH -
Py DP08090 N - 16 95 DPI6TI0 | DPI6TI0GH -
34 DP10040 DP10040GH - 129 DP16140 DP16140GH -
42 DP10050 | DP10050GH | DP10050SS 70 DP20080 | DP20080GH -
10 69 DP10075 DP10075GH | DP10075SS 20 102 DP20115 DP20115GH -
96 DP10100 DP10100GH DP10100SS 146 DP20160 _ _
m DP10125 - -
Effective depth, h (mm) Substrate thickness, by, (mm)
by =2xh
m
h =lesserof Lg - t,
5*dp
Drilled hole depth, h; (mm)
t = total thickness of material(s) being fixed h,=h+d,

h = Effective depth

ENGINEERING PROPERTIES

A.nchor Thread Stress : Carbon steel : Stainless steel Section

size, dy . area, A Vield strength, f, UTS, f, Yield strength, , UTS, f, modulus

(mm) size, Gy (i) (MPa) (MPa) (MPa) (MPa) Z(mm)
6 M45 1.3 720 900 480 600 54
8 M6 20.1 640 800 480 600 127
10 M8 36.6 560 700 480 600 31.2
12 M10 58.0 440 550 480 600 62.3
16 M12 84.3 400 500 - - 109.2
20 M16 157.0 320 400 - - 2715
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DynaSet

DROP IN ANCHORS - NON-CRACKED CONCRETE

GENERAL INFORMATION
Performance Related Material Specification Installation Related
Product
The DynaSet™ Drop-In Anchor is a medium duty, i
displacement setting expansion anchor. (0, '“‘““.\““ﬁ' (]
Benefits, Advantages and Features *
Fast installation:
- Shallow embedment and simple setting action. = = = =
Comveniont: Principal Applications
+ Threaded rod can be cut to equal lengths. - Suspended services, such as cable tray, ventilation ducts
- Flanged version sits flush with surface in overdrilled holes. or plumbing fixtures
Ideal as reusable anchorage point: = Stadium seating
- Internal threaded design. - Holding down machinery
- No protruding metal parts when bolt or rod is removed. - Installing racking
Superior corrosion resistance: = Suspended ceilings
- AISI 316(A4) Stainless Steel.
Ramset Design Method:

* Uses technical data validated from testing in ANZ concrete substrates

Installation

1. Drill hole at recommended diameter, to at least the anchor length in
depth. Clean hole thoroughly with a brush. Remove debris by way of a
vacuum pump, compressed air, hand pump etc.

2. Insert anchor and push to required depth. Using the special setting tool,
drive the expander plug down until shoulder of the setting punch meets
top of the anchor.

3. Position fixture then insert the bolt and tighten with spanner.

The DynaSet” Drop-In anchor remains set in position if the bolt is removed.
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DynaSet”

DROP IN ANCHORS - NON-CRACKED CONCRETE

Installation and performance details

Mechanical Anchoring

Installation details Optimum dimensions* Reduced Characteristic Capacity - Non-Cracked Concrete
Anchor Drilled hole Anchor Tightening Edge Anchor Shear (steel) Tension (concrete), N, (kN)**
size, db diameter, d, effective torque, T, distance, e, | spacing, a, Concrete compressive strength, f',
(mm) depth, h (mm) (Nm) (mm) (mm) PVus (kN)*™** 20 MPa 32 MPa 40 MPa
M6 8 23 6 80 60 45 36 46 5]
M6 Flanged 8 23 6 80 60 58 36 46 5]
M8 10 28 10 100 70 58 49 61 69
M10 12 38 20 135 95 7l 77 9.7 10.8
M10 Flanged 12 28 12 100 70 5.8 49 6. 6.9
M12 16 # 48 40 170 120 13.2 109 13.8 154
M12 Flanged 16 48 40 170 120 13.2 109 13.8 154
M16 20 63 95 220 160 209 16.4 20.7 23.2
M20 25 78 180 275 195 26.3 22.6 285 319

* Note: For shear loads acting towards an edge or where these optimum dimensions are not achievable, please use the simplified strength limit state design process to verify capacity.
**Note: Reduced characteristic ultimate concrete tensile capacity = ¢N,. where ¢ = 0.60 and N, = Characteristic ultimate concrete tensile capacity.

For conversion to Working Load Limit MULTIPLY ¢N, x 0.55

** Note: Values for shear limited by steel - Reduced characteristic ultimate steel shear capacity = ¢V,; where ¢ = 0.80 and Vs = Characteristic ultimate steel shear capacity.

# Note: Hole diameter = 15mm for M12SS

All data relevant for Non-cracked concrete

DESCRIPTION AND PART NUMBERS

Anchor IAnchor Effective Thread Part No. Substrate thickness, bm (mm)
size, d, ength, L depth, h length, L, n s/s
(mm) (mm) (mm) bn=2xh
M6 25 23 1 DSM06 DSM06SS
M6 Flanged 25 23 1 DSF06 -
M8 30 28 13 DSM08 DSM08SS Drilled hole depth, hl (mm)
M10 40 38 16 DSM10 DSM10SS ho=L+3
M0 Flanged 30 28 1 DSFI0 - LI= Anchor Length
M12 50 48 21 DSM12 DSM12SS
M12 Flanged 50 48 21 DSF12 -
M16 65 63 28 DSM16 -
M16 60 58 28 - DSM16SS
M20 80 78 35 DSM20 -
ENGINEERING PROPERTIES
Anchor Carbon Steel Stainless Steel Section
Anchor stress area, A, | Yield strength, f, UTS,f, | Yield strength, f, uts, f, modulus, Z
size, d (mm?) (MPa) (MPa) (MPa) (MPa) (mm’)
M6 243 350 440 480 600 36.9
M8 320 350 440 480 600 63.7
M10 407 340 430 480 600 1002
M12 96.3 260 320 - - 2929
M12 S/S 720 - - 480 600 2149
M16 1255 320 450 480 600 5021
M20 198.3 198.3 450 480 600 789.6
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DROP IN ANCHORS
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