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:

- Through 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
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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. Tapthe 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 (3-4 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

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

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 22.1 253
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

Effective depth, h (mm)
h = Le 't

t = total thickness of material(s) being fixed

Anchor size, Effective length, Part No.
db (mm) Le (mm) Zn
B 59 BAC08075
84 BAC08100
" 7 BAC10090
106 BAC10125
19 93 BAC12115

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
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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
. e>6dy 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, oNyc (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 2c 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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SPECIFIERS ANCHORING RESOURCE BOOK

® 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,,., ®N,,

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 N, 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 Neesiit Refer to Fire Rated Anchors
Seismic N psis Refer to Seismic Anchors Nigssis Refer to Seismic Anchors

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

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, X4
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 | 060
400 1.00 | 090 | 082 | 0.77 | 070 | 066 | 063
500 1.00 | 090 | 083 | 075 | 070 | 067
750 .00 | 1.00 | 088 | 080 | 075
1000 1.00 | 090 | 083
1250 1.00 | 092
1500 1.00
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SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

Boa Coil

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 | 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 | 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
Cofiorete 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 | 1.00 | 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, 32,0 553 807
h>5xd, 267 461 67.2
h>4xd, 213 369 53.8
hz3xd, 16.0 217 403
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Mechanical Anchoring

SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

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 S, 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 Vs MULITPLY ¢V,,;x 050
Fire Resistance Vaeit Refer to Fire Rated Anchors Vaksit Refer/;tscF;LersRated
Seismic VOicsis 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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