ChemSet™ Reo 502™

7.1 GENERAL INFORMATION

NN TR RS R T BTN TA'A (New Zealand refer to Epcon™ C6)
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ChemSet™ Reo 502™ is an extra heavy duty pure
epoxy anchoring adhesive.

Benefits, Advantages and Features
Approved for Rail Sleeper Repair

» Repeated load tested for a total of 3 million cycles as per
AS1085.19-2003 table A1

Greater productivity:
e Anchors in dry, damp, wet or flooded holes — no weather delays
e Fast 3 hour cure time (RE0502J)

Greater security:
 High loads in shallow holes in thin slabs

Versatile pure epoxy:

e Anchors in dry, damp, wet and flooded holes

e Anchors in carbide drilled and diamond cored holes

* For tropical and temperate climates

* Oversized holes up to 2.25 x d,

e Electrical Insulator

e Easy flow version for easy cold dispensing (Reo502™EF)
Greater safety:

e Low odour

* VOC Compliant

* Non-flammable for transport and storage

» Rated for Sustained Loading ASTM E 1512-01 (2007)

Note: For reinforcing bar design, refer to Reinforcing Bar Technology
section of this document

Australian Made
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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. Insert mixing nozzle to bottom of hole. Fill hole to 3/4 the hole depth
slowly, ensuring no air pockets form.

4. Insert Ramset™ ChemSet™ Anchor Stud/rebar to bottom of hole
while turning.

5. Allow ChemSet™ Reo 502™ to cure as per setting times.

6. Attach fixture.
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Principal Applications

¢ Reinforcing bars

¢ Deformed bars

e Starter bars

e Anchoring structural steel to concrete

Spn1s Joyauy - hukioyauy jeanways

¢ Anchoring stadium seating
* Rail Sleeper Repair

* Rail Gantries

¢ Road Stitching

e Light Poles

Installation temperature limits:

REQ502™ RE0502™EF

e Substrate: 5°C to 40°C. e Substrate: 5°C to 30°C.
e Adhesive: 20°C to 40°C.  Adhesive: 5°C to 40°C.
Load should not be applied to anchor until the chemical has
sufficiently cured as specified.

Service temperature limits:
-40°C 0 80°C.

Setting Times

Reo 502™ Reo 502™EF
Working Time ~ Cure Time | |Working Time ~ Cure Time
(mins) (hrs) (mins) (hrs)
o> 40°C
=}
IS 30°C:i— 8.5 2 [ 85 [ 6 |
é 25°C —_| 12 2.5
= 20°C 20 3 13 12
£ 15°C 23 5 17 22
2 10°C [ 27 T 8 [ 22 48
a  5°C — 32 96
0°C — Note: Cartridge temperature
minimum 20°C.
Note: Cure time is extended in flooded conditions.
Refer to Technical Data Sheet.
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ChemSet™ Reo 502™

AVAILABLE IN AUSTRALIA ONLY

Installation and performance details:
ChemSet™ Reo 502™ and ChemSet™ Anchor Studs

*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.

()
r—]
E Anchor size. d Installation details Optimum dimensions*
én (mm) >0 Drilled hole diameter, | Fixture hole diameter, Anchor effective Tightening torque, T, Edge distance, e, Anchor spacing, a, Concrete substrate
e dh (mm) ds (mm) depth, h (mm) (Nm) (mm) (mm) thickness, by (mm)
—) M8 10 10 80 10 35 50 100
K — M10 12 12 90 20 40 60 120
g M12 14 15 110 40 50 75 140
= M16 18 20 125 95 65 100 160
150 190
Q, M20 24 24 - 180 80 120 -
[ — 160
2
'E M24 26 28 315 100 145 0
r— 210 270
K — M30 32 32 270 650 120 180 300
g M36 38 38 330 1150 145 220 365
==
~
lg
(-L)
K —
€2

Reduced Characteristic Capacity*
Anchor size, d, Grade 5.8 Steel Studs Grade 8.8 Steel Studs AIS| 316 Stainless Steel Studs Concrete
o ’ Tension, ONyc (kN)™
Shear, OV_(kN) |Tension, @N_(kN)“| Shear, OV_(kN) |Tension, DN (kN)“| Shear, @V _(kN) |Tension, ON,(kN)™ Concrete compressive strength, f'c
20 MPa 32 MPa 40 MPa
M8 8.9 14.3 145 23.4 10.7 14.9 10.4 1.4 11.9
M10 141 22.7 23.0 37.1 17.0 238 21.4 235 24.6
M12 21.0 338 335 54.0 25.3 35.3 31.2 34.2 35.8
M16 39.7 64.7 62.3 100.5 49.6 69.3 49.8 54.7 57.2
2.2 . 714
M20 59.9 97.6 97.2 156.8 74.9 104.6 6 663
704 774 80.9
7. 73. 76.
M24 86.8 1413 140.1 225.9 1085 151.4 67.0 36 69
1004 110.3 1154
M30 - - 222.6 359.0 - - 118.6 130.3 136.2
M36 - - 324.2 522.9 - - 166.3 182.7 191.0

*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 = N, where @ = 0.6 and N, = Characteristic ultimate concrete tensile capacity.
For conversion to Working Load Limit MULTIPLY ON,_ x 0.55

“*Note: Reduced characteristic ultimate steel tensile capacity = @N,_ where @ = 0.8 and N, = Characteristic ultimate steel tensile capacity (carbon steel).
For conversion to Working Load Limit MULTIPLY ON,, x 0.45

“Note: Design Tensile Capacity ON, = minimum of @N_and @N_ WET HOLES: Multiply 6N, x 0.7

7.2 DESCRIPTION AND PART NUMBERS

Description Cartridge Size Part No.
ChemSet™ Reo 502" 750 ml RE0502J
ChemSet” Reo 502EF™ 750 ml RE0502JEF
Effective depth, h (mm) Substrate thickness, by, (mm)
Preferred h = hy, otherwise, bm = greater of: 1.25 x h,
h + (2 x dp)

h - Le - t
h=6*dy Drilled hole depth, h, (mm)

h1 = h
t = total thickness of material(s) being fastened. h = Effective depth

7.3 ENGINEERING PROPERTIES

Refer to “Engineering Properties” for ChemSet™ Anchor Studs on page 43.
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_-I Select anchor to be evaluated

Table 1a Indicative combined loading - interaction diagram
Notes:

200 _ Shear limited by Grade 5.8 steel capacity.
_ Tension limited by concrete capacity
120 using nominal depths.
74 _ No edge or spacing effects.
80 o _ s =32MPa
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Spn1s Joyauy - hukioyauy jeanways

Design tensile action effect, N* (kN)

10

A\
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Design shear action effect, V* (kN)

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

Anchor size, dy M8 M10 M12 M16 M20 M24 M30 M36
em Am 25 30 35 50 60 75 90 110

Step 1c Calculate anchor effective depth, h (mm)
Refer to “Description and Part Numbers” table for ChemSet™ Anchor Studs on page 43.

Effective depth, h (mm)
Preferred h = h, otherwise,

h=|.e't
h>6*dp

t = total thickness of material(s) being fastened.

Checkpoint I I Anchor size determined, absolute minima compliance achieved, effective depth (h) calculated.
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m Verify concrete tensile capacity - per anchor

Table 2a Reduced characteristic ultimate concrete tensile capacity, ON, (kN), @, = 0.6, f'; = 32 MPa

Anchor size, d M8 M10 M12 M16 M20 M24 M30 M36
Drilled hole dia., d, (mm) 10 12 14 18 24 26 32 38
Effective depth, h (mm)
60

8.6
65 9.3
70 10.0 18.3
80 114 209
90 12.8 235 28.0
100 14.3 26.1 311
110 15.7 28.8 34.2 48.2
120 314 374 52.5
125 38.9 54.7
140 43.6 61.3
150 065.7 68.3
160 70.0 72.8 73.6
170 774 78.2
180 81.9 82.8
190 86.5 87.4 91.7
220 101.2 106.2
240 110.3 115.8 132.9
270 130.3 149.5
330 159.2 182.7
350 193.8

Bold values are at ChemSet™ Anchor Stud nominal depths.

Note: Effective depth, h must be = 6 x drilled hole diameter, d,, for anchor to achieve tabled shear capacities. Wet holes: Multiply N, * 0.7.

Table 2b Concrete compressive strength effect, tension, X,
', (MPa) 20 25 32 40 50
Xnc 0.91 0.95 1.00 1.05 1.09

Table 2c Edge distance effect, tension, X,
Anchor size, dy M8 M10 M12 M16 M20 M24 M30 M36
Edge distance, e (mm)
25

Chemical Anchoring - Anchor Studs

0.85
30 0.96 0.83
35 1 0.91 0.81
40 1 0.88
50 1 0.85
60 0.96 0.83
65 1 0.87
75 0.96 0.85
80 1 0.88
0 0.96 0.83
100 1 0.88
110 0.94 0.83
120 1 0.88
145 1

Table 2d Anchor spacing effect, end of a row, tension, X,. For single anchor design, X;z¢ = 1.0
Anchor size, dp M8 M10 M12 M16 M20 M24 M30 M36

Anchor Spacing, a (mm)
25 0.76
30 0.81 0.75
35 0.86 0.79 0.74
50 1 0.92 0.85 0.76
60 1 0.92 0.81 0.75
75 1 0.89 0.81 0.76
95 1 0.90 0.83 0.76
120 1 0.92 0.83 0.78
145 1 0.90 0.84
180 1 0.92
220 1
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Table 2e Anchor spacing effect, internal to a row, tension, X, For single anchor design, X,5; = 1.0

Anchor size, dy M8 M10 M12 M16 M20 M24 M30 M36 ()
- — 3
Anchor Spacing, a (mm) D
25 0.52
30 0.63 0.50 E'
35 0.73 0.58 0.49 ay
50 1 0.83 0.69 0.52 —
60 1 0.83 0.63 0.50 =
75 1 0.78 0.63 0.52 —
95 1 0.79 0.66 0.53 (1)
120 1 0.83 0.67 0.56 —3
145 1 0.81 067 %
180 1 0.83 E-
220 1
=
| |
Checkpoint El Design reduced ultimate concrete tensile capacity, ON =
— ]
— ()
0Nurc = 0Nut; * ch * xne * ( Xnae or Xnai) — 2
(—)
-
i i itv - (-]
Verify anchor tensile capacity - per anchor =
Table 3a Reduced characteristic ultimate steel tensile capacity, ON,_ (kN), 0, = 0.8 —3%
Anchor size, dy M8 M10 M12 M16 M20 M24 M30 we |
ChemSet™ Anchor Stud
Grade 5.8 Carbon Steel 14.3 22.7 338 64.7 97.6 1413 ~ ~
ChemSet™ Anchor Stud
A4/316 Stainless Steel 149 238 33 69.3 1046 1514 - -
Typical Threaded Rod
Grade 8.8 Carbon Steel 23.4 371 54.0 100.5 156.8 225.9 359.0 522.9

Step 3b Reduced characteristic ultimate bolt steel tensile capacity, ON (kN)
Not appropriate for this product.

Checkpoint E’ Design reduced ultimate tensile capacity, ON,,,
ON_ = minimum of ON_, ON_
check N* / ﬂNur <1,
if not satisfied return to step 1
Tensile performance conversion table
Concrete Tensile Performance Steel Tensile Performance
Performance Required . Concrete . Carbon Steel Stainless Steel
Notation - . Notation . . . .
Tension Capacity Tension Capacity Tension Capacity
Strength Limit State ON,, MULTIPLY @N . x 1.00 ON,, MULTIPLY @N  x 1.00 MULTIPLY @N  x 1.00
Working Load Limit N MULTIPLY @N x 0.55 N MULTIPLY @N _ x 0.45 MULTIPLY @N _ x 0.50
Cyclic Loading N, MULITPLY @N x 0.55 N, MULITPLY @N  x 0.45 MULITPLY ON  x 0.50
Fire Resistance Ne it Refer to pages 238-257 Newesit Refer to pages 238-257 Refer to pages 238-257
Cracked Concrete/Tension Zone N, i Refer to pages 258-298 Neys Refer to pages 258-298 Refer to pages 258-298
Seismic N o Refer to pages 299-325 Ney e i Refer to pages 299-325 Refer to pages 299-325

NOTE: Design Tensile Capacity is the minimum of Concrete Tension and Steel Tension Capacities
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m Verify concrete shear capacity - per anchor

£»
=
E Table 4a Reduced characteristic ultimate concrete edge shear capacity, OV, (kN), 0, = 0.6, f' = 32 MPa
2 Anchor size, dy M8 M10 M12 M16 M20 M24 M30 M36
) Edge distance, e (mm)
e %5 16
= 30 22 24
= 35 2.7 3.0 3.2
. 50 4.6 5.1 5.5 6.2
60 6.1 6.7 7.2 8.2 9.4
g 75 8.5 9.3 10.1 11.4 13.2 137 15.2
'E 125 18.3 20.0 21.7 24.6 28.4 29.5 32.7 35.7
=) 200 37.0 40.6 43.8 49.7 57.4 59.7 66.3 72.2
== 300 68.0 745 80.5 91.3 105.4 109.7 121.7 1326
& 400 104.8 114.8 123.9 140.5 162.3 168.9 187.4 204.2
= 500 146.4 160.4 173.2 196.4 226.8 236.1 2619 285.4
== 600 192.4 210.8 221.7 258.2 298.1 310.3 3443 375.1
E 750 269.0 294.6 318.2 360.8 416.7 433.1 481.1 524.3
(AL 900 353.5 387.3 418.3 474.3 541.7 570.1 632.4 689.2
[
E Note: Effective depth, h must be = 6 x drilled hole diameter, dj, for anchor to achieve tabled shear capacities.
e
r —
(%

Table 4b Concrete compressive strength effect, concrete edge shear, X,
f'¢ (MPa) 20 %5 32 40 50
Xy 0.79 0.88 1.00 1.12 1.2

.- Table 4c Load direction effect, concrete edge shear, X,q

Angle, o° 0 10 20 30 40 50 60 70 80 |90-180
Load direction effect, Xy 1.00 1.04 1.16 1.32 1.50 1.66 1.80 1.91 1.98 2.00
conc. edge shear, Xyq

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

Edge distance, e (mm) 25 30 35 50 60 75 125 | 200 | 300 | 400 | 600 | 900
Anchor spacing, a (mm)

25 0.70 | 067 | 064 | 060 | 058 | 057 | 0.54

30 0.74 | 070 | 067 | 062 | 0.60 | 058 | 055 | 053

35 078 | 073 | 070 | 064 | 062 | 059 | 056 | 054 | 0.52

50 090 | 083 | 079 | 070 | 0.67 | 063 | 058 | 055 | 0.53 | 0.53

60 098 | 090 | 084 | 0.74 | 0.70 | 066 | 0.60 | 056 | 0.54 | 053 | 0.52

75 1.00 | 1.00 | 093 | 080 | 0.75 | 070 | 0.62 | 058 | 055 | 054 | 053 | 0.52
150 1.00 | 1.00 | 1.00 | 090 | 0.74 | 065 | 060 | 058 | 055 | 0.53
200 1.00 | 082 | 0.70 | 063 | 0.60 | 057 | 054
300 098 | 080 [ 070 | 0.65 | 0.60 | 0.57
400 1.00 | 090 | 077 | 0.70 | 0.63 | 0.59
500 1.00 | 083 | 075 | 0.67 | 0.61
625 092 | 081 | 071 | 0.64
750 1.00 | 088 | 0.75 | 0.67
875 094 | 079 | 0.69
1000 1.00 | 083 | 0.72
1250 092 | 0.78
1500 1.00 | 0.833
2250 1.00
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Table 4e Multiple anchors effect, concrete edge shear, Xy,
Note: For single anchor designs, X,, = 1.0

()
- —3
Eg"“"‘." spacing / 020 | 040 | 060 | 080 | 100 | 120 | 140 | 160 | 180 | 200 | 225 | 250 | =
ge distance, a/ — ]
Number of anchors, n a'
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 2
3 072 | 076 | 0.80 | 083 | 0.86 | 088 | 091 | 093 [ 095 | 096 | 098 | 1.00 -
4 057 | 064 | 069 | 074 | 079 | 082 | 0.86 | 0.89 | 092 | 094 | 097 | 1.00 —]
5 049 | 057 | 063 | 069 | 074 | 079 | 083 | 0.87 | 090 | 093 | 097 | 1.00 (]
6 043 | 052 | 059 | 066 | 071 | 077 | 081 | 0.85 | 089 | 093 | 096 | 1.00 — 32
7 039 | 048 | 056 | 063 | 069 | 075 | 0.80 | 0.84 | 088 | 092 | 096 | 1.00 g
8 036 | 046 | 054 | 061 | 068 | 074 | 079 | 084 | 0.88 | 092 | 096 | 1.00 —
9 034 | 044 | 052 | 060 | 067 | 073 | 0.78 | 0.83 | 087 | 091 | 096 | 1.00 —
10 032 | 042 | 051 [ 059 | 066 | 072 | 077 | 0.82 | 087 | 091 | 096 | 1.00 o
15 026 | 037 | 047 | 055 | 063 | 070 | 0.76 | 0.81 | 086 | 0.90 | 095 | 1.00 !
20 023 | 035 ] 045 | 054 | 061 | 068 | 075 | 0.80 | 085 | 0.90 | 0.95 | 1.00 §
()
e, | o ShearForee Table 4f Anchor at a corner effect, concrete edge shear, X, g
| Note: For e /e, > 1.25, X,s = 1.0 -
&2 e Edge distance, e, (mm) 25 30 35 50 60 75 125 | 200 300 400 | 600 | 900 ﬂ
" wedge =
- A Edge dustance, e, (mm) —3
Concrete edges 25 086 | 077 | 070 | 058 | 053 | 049 | 0.41 037 | 035 | 034 | 032 | 0.32 -
ANCHOR AT A CORNER 30 097 | 086 | 0.78 | 064 | 058 | 052 | 043 | 038 | 036 | 0.34 | 033 | 0.32
35 1.00 | 095 | 0.8 | 069 | 0.63 | 056 | 046 | 040 | 037 | 035 | 033 | 0.32
50 1.00 | 100 | 1.00 | 086 | 0.77 | 067 | 052 | 044 | 039 | 037 | 035 | 0.33
60 1.00 | 100 | 1.00 | 097 | 086 | 0.75 | 057 | 047 | 041 | 038 | 036 | 0.34
75 1.00 | 100 | 1.00 | 1.00 [ 1.00 | 086 | 064 | 051 | 044 | 041 | 037 | 0.35
125 1.00 | 100 | 1.00 | 1.00 [ 1.00 | 100 | 086 | 0.65 | 053 | 048 | 042 | 0.38
200 1.00 | 100 | 1.00 | 1.00 [ 1.00 | 100 | 100 | 0.86 | 0.67 | 058 | 049 | 0.42
300 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.86 | 0.72 | 0.58 | 0.49
400 1.00 | 100 | 1.00 | 1.00 [ 1.00 | 100 | 1.00 | 1.00 | 1.00 | 086 | 0.67 | 0.55
500 1.00 | 100 | 1.00 | 1.00 { 1.00 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 0.77 | 0.61
600 1.00 | 100 | 100 | 1.00 { 1.00 | 100 | 100 | 1.00 | 1.00 | 1.00 | 086 | 0.67
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
Checkpoint I I Design reduced ultimate concrete edge shear capacity, OV,
0"urc = ﬂ"uc * xvc * de * xva * xvn * Xvs

Verify anchor shear capacity - per anchor
Table 5a Reduced characteristic ultimate steel shear capacity, 0V (kN), 0, = 0.8

Anchor size, dp M8 M10 M12 M16 M20 M24 M30 M36
ChemSet™ Anchor Stud
Grade 5.8 Carbon Steel 89 141 210 397 599 868 - -
ChemSet™ Anchor Stud
A4/316 Stainless Steel 107 17.0 253 496 749 1085 - -
Typical Threaded Rod
Grade 8.8 Carbon Steel 145 23.0 335 62.3 97.2 1401 222.6 324.2

Step 5b Reduced characteristic ultimate bolt steel shear capacity, OV (kN)
Not appropriate for this product.
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Checkpoint EI

Design reduced ultimate shear capacity, 0V,
@V, = minimum of @Vyyc, @Vys

check V* / ﬂVur < 1, if not satisfied return to step 1

Shear performance conversion table

Concrete Shear Performance

Steel Shear Performance

Performance Required . Concrete . Carbon Steel Stainless Steel
b Shear Capacity Aoy Shear Capacity Shear Capacity
Strength Limit State v, MULTIPLY @V x 1.00 v, MULTIPLY @V x 1.00 MULTIPLY @V x 1.00
Working Load Limit e MULTIPLY @V x 0.55 V. MULTIPLY @V x 0.50 MULTIPLY @V x 0.52
Cyclic Loading . MULITPLY @V x 0.55 s MULITPLY @V x 0.50 MULITPLY @V x 0.52
Fire Resistance Voo Refer to pages 238-257 Vot Refer to pages 238-257 Refer to pages 238-257
Cracked Concrete/Tension Zone Vo, Refer to pages 258-298 Vo Refer to pages 258-298 Refer to pages 258-298
Seismic VO Refer to pages 299-325 Vs Refer to pages 299-325 Refer to pages 299-325

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

Chemical Anchoring - Anchor Studs

i

Combined loading and specification

Check

N*/ON_+ V*/0V_ <1.2,

if not satisfied return to step 1

Checkpoint

Specify — Threaded Stud
Anchors

Ramset™ ChemSet™ Reo 502™ with
(Anchor Size) grade 5.8
ChemSet™ Anchor Stud

((Anchor Stud Part Number)).
Drilled hole depth to be (h) mm.

Example

Ramset™ ChemSet™ Reo 502™ with
M16 grade 5.8
ChemSet™ Anchor Stud (CS16190GH).
Drilled hole depth to be 125 mm.

To be installed in accordance with
Ramset™ Technical Data Sheet.
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