SPECIFIERS ANCHORING RESOURCE BOOK

® Ramset

ChemSet 101 PLUS

CHEMICAL INJECTION - NON-CRACKED CONCRETE

GENERAL INFORMATION

Performance Related

Product
ChemSet" Injection 101 PLUS is a marine grade polyester
adhesive anchor.

Benefits, Advantages and Features

- Certified Performance European Technical Assessment EAD 330499 -
Option 7

Fast installation:

- Load in 50 minutes (at 20°C)

- Easy cold weather dispensing

Versatile:

- Suitable for anchoring into a wide variety of substrates

- Solid concrete, hollow block and brick

- Flooded holes

- Styrene Free

- Cold and temperate climates

- VOC Compliant

Ramset Design Method:

- Uses technical data validated from testing in ANZ concrete

Australian Made

Installation

Installation Related

POV

BN

Fx

FLOODED HOLE
APPROVED

CHENISET, 101

Polyester

Principal Applications

= Hollow brick and block
- Stadium seating

- Starter Bars

« Balustrades

Recommended Installation Temperatures

1. Drill recommended diameter and depth hole.

2. Important: Use Ramset” Dustless Drilling System to ensure holes are clean.

Alternatively, clean dust and debris from hole with stiff wire or nylon brush
and blower in the following sequence: blow x 4, brush x 3, blow x 4, brush x
3, blow x 4.

3. Dispense adhesive to waste until colour is uniform light grey ( 2-3 trigger
pulls ). Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert rebar to bottom of hole while turning.

5. ChemSet” Injection to cure as per setting times.

Minimum Maximum
Substrate 5°C 40°C
Adhesive 5°C 40°C
Service Temperature Limits
-40°C to 80°C
Setting Times
. Curing time in
Temperaturg of Cartridge Gel Time dry and wet
base material Temperature
concrete
5°C 5°C 18 min 145 min
10°C 10°C 10 min 85 min
20°C 20°C 6 min 50 min
25°C 25°C 5min 40 min
+30°C +30°C 5min 35 min
Note: Cartridge temperature minimum +5°C
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

CHEMICAL INJECTION - NON-CRACKED CONCRETE

Installation and performance details:
ChemSet’ Injection 101 PLUS and Reinforcing Bar

S Optimum dimensions* Reduced Characteristic Capacity #
i Drilled Hole i Concrete Gr 500 Rebar - Steel Non-cracked Concrete
Anchor Size, ) Effective Edge* Anchor "
diam,, d, . X substrate X Tension, ¢N,, (kN)**
d, (mm) Depth, h distance, e, | spacing, a, K Tension, Shear, - -
(mm) (mm) (mm) (mm) thickness, by, ON,, (N> oV, (kN) Concrete compressive strength, f',
(mm) B * 20 MPa 32 MPa 40 MPa
10 14 90 40 60 115 314 214 78 9.8 1.0
12 16 110 50 70 140 452 30.8 15 145 16.2
16 20 125 65 100 160 804 54.8 173 219 245
150 190 26.0 329 36.8
20 25 80 120 1256 85.7
170 215 295 373 4.7
180 240 375 474 530
24 30 100 145 180.8 1233
210 270 437 55.3 619
180 240 391 494 55.3
25 30 100 150 196.4 133.9
210 270 456 577 64.5
225 295 54.7 69.2 774
28 35 15 170 2464 168.0
210 340 65.6 83.0 928
240 320 66.7 84.3 943
32 40 130 195 3216 219.3
300 380 834 1054 179
290 380 906 naz 1282
36 45 145 220 408.0 278.3
330 420 103.2 130.5 1459
320 420 mi 140.6 1572
40 50 160 240 504.0 3437
360 460 125.0 158.2 176.8

* 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 ¢ = 0.6 and Nyc = Characteristic ultimate concrete tensile capacity. For conversion to Working Load Limit MULTIPLY ¢Nyc x 0.55
**Note: Reduced characteristic ultimate steel tensile capacity = ¢Nys where ¢ = 0.8 and Nys = Characteristic ultimate steel tensile capacity. For conversion to Working Load Limit MULTIPLY ¢Nys x 0.56
#Note: Design Tensile Capacity dpNyr = minimum of ¢pNyc and dNys

WET HOLES: Multiply oNuc x 1 All data relevant for Non-Cracked Concrete

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

DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ 101 PLUS Cartridge 380 ml cio1c
ChemSet™ 101 PLUS Jumbo Cartridge 750 ml cion
ChemSet™ 101 PLUS Kit 2x380 ml ISKP
Mixer Nozzle for 101 PLUS - ISNP
Substrate thickness, by (mm) Drilled hole depth, h, (mm)
hl = h
h+(2xdp)

TYPICAL ENGINEERING PROPERTIES OF GRADE 500 REINFORCING BAR

Rebar Size 10 12 16 20 24 25 28 32 36 40
Drilled Hole Dia, dy (mm) 14 16 20 25 30 30 35 40 45 50
Stress Area, A; (mm?) 785 13 201 314 452 491 616 804 1020 1260
Yield Stress, f;, (MPa) 500 500 500 500 500 500 500 500 500 500
Tensile Steel Yield Capacity N, (KN) 393 56.5 1005 157.0 226.0 2455 308.0 4020 510.0 630.0

For further information refer to reinforcing bar manufacturer's published information and current revision of AS/NZS 4671
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

- Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram

160 Notes:

- Shear limited by Grade 500 Rebar steel capacity.
- Tension limited by concrete capacity
using nominal depths.
- No edge or spacing effects.
- f',=32MPa

130

100

Design tensile action effect, N* (kN)

| | |
0 50 100 150 200 250 300 350

Design shear action effect, V* (kN)

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

Anchor size, d, 10 12 16 20 24 25 28 32 36 40
ems am 30 36 48 60 2 75 84 96 108 120

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

Refer to nominal recommended effective depths, h, listed in installation and performance details table on previous page.

Effective depth, h (mm) Substrate thickness, by, (mm)
Preferred h = h, otherwise bm = greater of: 1.25x h,

h+(2xdp)
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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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

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
Anchor size, dy 10 12 16 20 24 25 28 32 36 40

Drilled Hole Dia,
d, (mm) 14 16 2 % 30 30 35 40 45 50

Effective Depth,
h (mm)

85 93
90 9.8
95 104
100 10.9 131
105 15 138
10 120 145
115 126 161
125 137 164 219
140 16.3 184 246
150 164 197 263 329
170 224 298 3.3
180 27 316 395 414 494
210 36.9 461 55.3 51.1 64.5
240 422 527 633 65.9 738 843
210 59.3 7l 741 83.0 948 106.7
300 65.9 790 824 922 105.4 118.6 1317
320 702 84.3 87.9 984 124 1265 1405
330 86.9 906 1014 115.9 130.4 1449
360 948 988 107 1265 142.3 158.1
20 1153 1291 1476 166.0 1845
460 1617 1818 2020
500 1757 197.6 2196
550 2174 2416
600 2635
625 2145

Bold values are at ChemSet Anchor Stud nominal depths.
WET HOLES: Multiply ¢Ny x1
All data relevant for Non-Cracked Concrete. For optimised performance data, please use Ramset iExpert Anchoring Software.

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

f. (MPa) 20 25 32 40 50
Xne 079 088 100 112 125

Table 2¢ Edge distance effect, tension, X,

Anchor size, dy 10 12 16 20 24 25 28 32 36 40

t Edge Distance,
e (mm)

30 083
35 091 081
40 100 088
50 1.00 085
65 100 087
80 1.00 088 0.86
95 100 097 089 082
100 100 093 0.85
10 100 0.90 083
130 100 093 087
145 100 0.93
160 100
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Table 2d Anchor spacing effect, end of a row, tension, X3¢
For single anchor design, X4 = 1.0

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
Anchor Spacing,
a (mm)
30 0.75
35 079 0.74
40 083 078
50 092 085 076
60 100 092 081 075
75 1.00 0.89 081 0.76 075
95 1.00 090 083 082 078
120 1.00 0.92 0.90 0.86 081 078 075
140 100 097 092 0.86 082 079
150 1.00 095 0.89 0.85 081
170 100 094 0.89 0.85
195 1.00 095 091
220 1.00 0.96
240 100

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

t For single anchor design, X, = 1.0
Anchor size, d, 10 12 16 20 2 25 28 32 36 40
Anchor Spacing,
a(mm)
30 050
35 0.58 049
40 067 0.56
50 083 0.69 0.52
60 100 083 063 050
75 100 078 0.63 0.52 050
95 100 079 0.66 063 057 049
120 1.00 083 0.80 0 0.63 056 050
150 100 100 089 0.78 069 063
170 1.00 0.89 079 01
195 100 0.90 0.81
215 100 090
240 1.00
Checkpoint E Design reduced ultimate concrete tensile capacity, ON,c
d)Nurc = (I)Nuc * ch * Xne * ( Xnae or Xnai)

m Verify anchor tensile capacity - per anchor

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

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
e ap 314 452 804 1256 1808 1964 2464 3216 408.8 504.0
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Chemical Anchoring - Reinforcing Bar Anchorage

SPECIFIERS ANCHORING RESOURCE BOOK @ Ramser
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Checkpoint ﬂ Design reduced ultimate tensile capacity, ON,,

oN,, = minimum of ¢N,,., ®N,,

Check N* / ¢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 ON,, MULTIPLY @N,,. x 1.00 ON, MULTIPLY oN,, x 1.00
Working Load Limit N, MULTIPLY ON,, x 0.55 N, MULTIPLY oN,, x 0.56
Cyclic Loading N Refer to page 40 for suitable N Refer to page 40 for suitable
¥ anchor s anchor
Fire Resistance Neeit Refer to Fire Rated Anchors Nasiit Refer to Fire Rated Anchors
Seismic N psis Refer to Seismic Anchors Nagssis Refer to Seismic Anchors

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

m Verify concrete shear capacity - per anchor

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

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
Edge Distance,
e (mm)
30 25
35 32
40 39 42
50 55 59 6.5
60 72 7 8.6 96
75 101 108 120 134 147 147
95 143 153 171 192 210 210 27
120 204 218 243 212 298 298 322 344 365 385
200 438 468 524 586 64.1 64.1 69.3 741 786 828
300 80.5 86.1 96.2 1076 m8 178 1213 1361 1443 1521
400 1239 1325 1481 165.6 1814 1814 1960 2095 2022 2342
500 1732 1852 207.0 2315 2536 2536 2139 2928 3106 3214
600 217 2434 2122 3043 3333 3333 360.0 3849 4082 4303

Note: Effective depth, h must be > 6 x drilled hole diameter, d, for anchor to achieve tabled shear capacities.

TR Table 4b Concrete compressive strength effect, concrete edge shear, X,
=B, f. (MPa) 20 25 32 ) 50
N Xue 079 088 100 12 125

Q

Table 4c Load direction effect, concrete edge shear, X,4

o

o)
Load direction ffect Angle, o° 0 10 2 30 40 50 60 70 80 | 90-180
0ad airection efiect,
conc. edge shear, Xoq Xug 100 | 104 | w6 | 13 | 15 | 166 | 180 | 190 | 198 | 200
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SPECIFIERS ANCHORING RESOURCE BOOK @ Ramselm
ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN

Table 4d Anchor spacing effect, concrete edge shear, X,

Note: For single anchor designs, X,; =10

Edge distance, e (mm) 25 30 35 50 60 75 125 200 300 400 500 600
Anchor spacing, a (mm)

25 070 067 | 064 | 060 058 057 054

30 074 070 067 062 | 060 | 058 | 055 053

35 078 073 070 064 | 062 | 059 056 | 054 | 052

50 0.90 0.83 0.79 0.70 0.67 0.63 0.58 0.55 0.53 0.53

60 0.98 0.90 0.84 0.74 0.70 0.66 0.60 0.56 054 0.53 052

75 100 100 093 | 080 075 070 062 | 058 055 054 | 053 053
150 100 100 100 090 074 065 | 060 | 058 | 056 | 055
200 100 082 070 063 060 | 058 057
300 098 | 080 070 065 | 062 | 060
400 100 0.90 0.77 0.70 0.66 0.63
500 1.00 0.83 0.75 0.70 0.67
625 092 0.81 0.75 0.71
750 100 088 | 080 075
875 094 | 085 079
1000 100 090 083
1250 100 0.92
1500 1.00

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

Note: For single anchor designs, X, = 1.0

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

2 700 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

3 072 | 07 | 080 | 083 | 086 | 088 | 09 | 093 | 095 | 096 | 098 | 100

4 057 | 064 | 069 | o074 | o7 | 082 | 08 | 089 | 092 | 09 | o9 | 100

5 049 | o057 | 063 | 069 | o4 | o7 | 083 | 087 | 0% | 0w | 0w | 100

6 043 | 052 | 059 | 066 | om | o7 | o8 | o085 | o089 | 0% | 0% | 100

7 039 | 048 | 056 | 063 | 069 | 075 | 080 | 084 | 088 | 0%2 | 0% | 100

8 036 | 046 | 056 | o6l | oes | o7 | o079 | o84 | o088 | 0%2 | 0% | 100

9 03 | 044 | 05 | 060 | 067 | 073 | o7 | 083 | 087 | o9 | 0% | 100

10 032 | o4 | o5t | 059 | 066 | 072 | o7 | os2 | o&7 | o9 | 0% | 100

15 026 | 037 | o4 | 055 | 063 | 070 | o76 | o8 | o086 | 0% | 0% | 100

2 023 | 035 | 045 | o5 | o6t | oes | 075 | 080 | o085 | 0% | oss | 100

Table 4f Anchor at a corner effect, concrete edge shear, X,

Note: For e/e, > 125, X5 = 1.0
e | Shear Force

\ Edge distance, e, (mm) 25 30 35 50 60 75 125 200 300 400 600 900
Edge dustance, e, (mm)
ez// m'&gﬁ 25 0.86 077 070 058 053 049 0.41 037 0.35 0.34 0.32 0.32
A’ A 30 097 0.86 078 0.64 0.58 052 043 038 0.36 0.34 033 0.32
Concrete edges 35 100 095 0.86 0.69 063 0.56 046 040 037 0.35 033 0.32
ANCHOR AT A CORNER 50 00 | 100 | 100 | 086 | 077 | 067 | 052 | 044 | 039 | 037 | 035 | 033
60 1.00 100 1.00 097 0.86 075 057 047 041 038 036 0.34
75 1.00 1.00 1.00 1.00 1.00 0.86 0.64 051 044 041 037 0.35
125 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.65 053 048 042 038
200 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86 0.67 0.58 049 042
300 100 100 100 100 100 100 100 100 0.86 072 058 049
400 1.00 1.00 1.00 100 100 1.00 1.00 100 100 0.86 067 055
500 1.00 1.00 1.00 100 100 1.00 100 1.00 100 1.00 077 061
600 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 0.86 067
900 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.86
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® Ramset

SPECIFIERS ANCHORING RESOURCE BOOK

ChemSet 101 PLUS

STRENGTH LIMIT STATE DESIGN
Design reduced ultimate concrete edge shear capacity, ¢V

Checkpoint n
¢Vurc = (I)Vuc * ch * de * xva * Xvn * Xvs

m Verify anchor shear capacity - per anchor

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

Anchor size, dy 10 12 16 20 24 25 28 32 36 40
Grade 500 Rebar 214 308 548 857 1233 1339 168.0 2193 2183 3437

Checkpoint E Design reduced ultimate shear capacity, ¢V,

oV,, = minimum of ¢V,,, OV,,
check V* / ¢V, <1,

if not satisfied return to step 1

Chemical Anchoring - Reinforcing Bar Anchorage

Shear performance conversion table

Checkpoint ﬂ

Concrete Shear Performance Steel Shear Performance
Performance Required . Concrete R Carbon Steel
Shear Capacity Shear Capacity
Strength Limit State OV MULTIPLY ¢V, x 1.00 OV, MULTIPLY ¢V, x1.00
Working Load Limit Ve MULTIPLY ¢V, x 0.55 Ve MULTIPLY ¢V, x 0.45
Cyclic Loading v Refer to page 40 for suitable v Refer to page 40 for suitable
v anchor ¥ anchor
Fire Resistance Voot Refer to Fire Rated Anchors Vasit Refer to Fire Rated Anchors
Seismic VOracsis 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

Check

N*/oN,, + V¥/oV,, <12,

if not satisfied return to step 1

Specify - Reinforcing Bar
Anchorage

Ramset ChemSet 101 PLUS with (Anchor
Size) grade 500 Rebar.
Drilled hole depth to be (h) mm.

Example

Ramset™ ChemSet™ 101 PLUS with

N20 grade 500 Rebar
Drilled hole depth to be 160 mm.
To be installed in accordance with
Ramset” Installation Instructions.
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