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Chem-Stud®

The Chem-Stud® Anchor System consists of self contained two-part glass capsules and matching chisel pointed
anchor rod which is installed using a rotary hammer drill and rod adapters. The Chem-Stud® adhesive is an ester
based resin material packaged in single use glass capsules designed for use in the installation of 8mm through
24mm threaded rod in solid concrete and masonry materials. It can also be used for reinforcing bars. During
installation, the Chem-Stud® System bonds the threaded rod to the base material so no expansion forces are
exerted against the walls of the hole in the base material. This makes it ideal for use in anchoring to solid base

materials ranging from soft common brick to hard marble or granite. Unlike expansion anchors, the anchor can
be set close to the edge of the base material.

Chem-Stud® Capsule

The Chem-Stud® adhesive is packaged in single use glass capsules which have premeasured components.
A separate capsule is used for each size of 8mm through 24mm threaded anchor rod. An outer capsule
contains epoxy acrylate resin (vinyl ester) in which quartz aggregate is suspended. The inner capsule
contains a benzol peroxide hardening agent. When the components are combined, they form an
adhesive mortar which mechanically bonds the anchor rod to the solid base material. This type of
system must be used with a chisel pointed anchor rod which is spun into it using a rotary hammer drill.

Chem-Stud® Chisel Pointed Anchor Rod

The Chem-Stud® System is designed to be used with chisel pointed anchor rods. The threaded rod or

reinforcing bar used must have a chisel point to mix the components contained in the capsule during
installation

Chem-Stud® Capsule

Capsule Size Hole @ Capsule Length Embed Depth

mm mm mm mm

8 10 80 80

10 12 80 90

12 14 95 110

16 18 95 125

20 24 170 170

24 28 210 210

N



Capsule Studs ¢ zinc plated with gold chromate finish

Size Hole @ Embed Depth STD Box
mm mm mm
8x110 10 80 10
10x 130 12 90 10
12 x 160 14 110 10
16 x 190 18 125 10
20 x 260 24 170 5
24 x 300 28 210 5

Capsule Studs ¢ hot dipped galvanized and 316ss

Size Hole @ Embed Depth STD Box
mm mm mm
8x 110 10 80 10
10x 130 12 90 10
12 x 160 14 110 10
16 x 190 18 125 10
20 x 260 24 170 5
24 x 300 28 210 5

The following table lists the shelf life and storage recommendations for the capsule. The properties listed apply to
the cured Chem-Stud® adhesive mortar.

Shelf Life 2 to 4 years

Storage Conditions Store dry at 4 to 32 C Condition to 15 C before use
Colour Mixed adhesive mortar ¢ amber

Consistency Paste Mortar

The mortar volume listed in the following table is for the mixed material. The diameter and length may be
RATFSNBYG G(GKIFYy LINPRdzOGA 2FFSNBR o6& 20KSNJ YI ydzF I O dzN.
comparing capsules, use the installed mortar volume.

Capsule Size Capsule Capsule Length Mortar Volume
mm mm mm cm’®
8 9.25 80 4.2
10 10.75 80 5.7
12 12.65 95 9.0
16 16.75 95 15.6
20 19.75 170 41.8
24 23.75 210 76.2




Specifications for threaded rod

Rod Size Drill @ Capsule Size Embed Maximum Torque Nm

mm Ly Ll Depth  ™30MPa | 205MPa| 7MPa
mm Concrete Brick Block

8 10 8 80 11 6 3

10 12 10 90 22 13 6

12 14 12 110 38 21 10

16 18 16 125 95 30 14
20 24 20 170 185 N/A N/A
24 28 24 210 320 N/A N/A

Chem-Stud® Recommended Curing Times

The setting times for the Chem-Stud® adhesive mortar are listed below. The setting time is the minimum
time required for the mortar to reach its published physical properties and is listed for the base material
temperature, not ambient air temperature. For example, when making installations inside a building in
exterior walls during the winter, the temperature of the hole may be different than the interior
temperature and should be measured to determine the setting time required. In order to insure proper
mixing, the capsule contents should be conditioned to 15 C prior to use.

Base Material Temp C Curing Time
hours

20 and over 20 minutes
10to 20 30 minutes

Oto 10 1

-5to 0 5

-10to -5 10

-15to -10 18

-18 to -15 24

Effect of Elevated Temperature

As with all adhesive anchors, the bond strength of the Capsule-Stud® is affected by

== elevated temperatures in the base material. As the temperature of the base material

increases, the bond strength of the anchor will decrease. Typical performance of the

¢ Capsule-Stud® at elevated base material temperatures is shown below. The values

Ei

are based on maintaining the concrete test samples used at a given temperature for a
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minimum of 24 hours before applying a test load.
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Drill a hole using the re-
quired carbide tipped bit

to the embedment depth

required. The tolerance of
the drill bit used should

meet the requirements
of ISO/MDIN Standard

8035.

Blow the hole clean with

compressed air, brush the

hole, and blow it clzan again.
Holes may be dry or damp,
but should be free of stand-
ing water or frost. Insert the

capsule info the hole. Either
end of the capsule may be
inserted first.

Insert the capsule into the

hole. Either end of the cap-

sule may be inserted first.

Select the drive unit, in-
sert it info a rotary ham-

mer drill and engage the
coupling to be used. Insert
the chisel point of the rod
into the hole to break the
glass capsule. Spin it into
the capsule at a speed of
250 to 500 RPM until it is
fully embedded. Once the
rod is fully embedded, turn
the rotary hammer drill off

immediately.

Allow the Capsule-Stud®
to cure for specified time
before loading anchor. Do
not disturb the rod once
the material has begun
to set.



Resistance of Chem-Stud® adhesive to chemicals

CONCENTRATION RESISTANT NOM RESISTANT
Accumulator acid 9
Acatic Acid 40 L
Acstic acid 10 ®
Acsfone 10 *
Ammonia, aqueous solution 5 ®
Aniling 100 *
Beer 100 ]
Banzine (kp 100-140 °C) 100 L ]
Banzole 100 *
Boric acid, aqueous solution L ]
Calcium carbonate, suspended in watar AN ®
Calcium chloride, suspended in water ®
Calcium hydroxide, suspended in watsr ®
Carbon tetrachlorids 100 L ]
Caustic soda solution 40 9
Cilric acid Al [
Diesal ail 100 9
Ethyl alcohol, aqueous solution 50 L
Formabdehyde agqueous solution 30 ®
Formic Acid 100 *
Freon 9
Fuel oil [
Glycol (Efhylane Glycol) ®
Hydrogen perocdde 0 L
Hydrochloric acid Conc. ®
|sopropyl akcohol 100 L
Lactic acxd 9
Laitanca ®
Linsead ol 100 ]
Lubricating od 100 L ]
Magnesium chloride, aqueous solution Al @
Mathanal 100 *
Motor Cil {SAE 20 W-50) 100 ]
Mitric acid 30 *
Nitric acid 10 ]
Oleic acid 100 L ]
Perchlorosthylens 100 ]
Patrolaum 100 [
Phenol, aqueous solution 8 *
Phosphoric acid 85 ®
Potash Lye (Potassium Hydroside, 10% and 40% solufions) ®
Potassium carbonate, aquaous solution Al ®
Potassium chiorite, aquaous solution AR ®
Potassium nifrate. aqueous solution All L ]
Pramium gasoline 100 ®
Sodium carbonate, agueouws solution Al ®
Sodium chloride, aqueous solution AN ®
Sodium phosphate, aqueous solution Al ®
Sodium silicate Al @
Standard benzine [
Suifuric acid 70 *
Sufuric acid 10 ®
Tartaric acid Al @
Tetrachorasthylens 100 L ]
Tokuenz *
Tupentine 100 L ]
Trichlorasthylens 100 *

The resistance of the
cured Hammer
Capsule ® adhesive to
various chemicals was
determined according
to ASTM Specification
C-581 by laying
moulded samples of
the resin in the
respective chemical
agents. The samples
were subjected to a
bending strength test
before and after a 12
month exposure to
the chemicals. The
adhesive was rated as
resistant if there was
no visible
deterioration and less
than 25% reduction in
bending strength.
This exposure is
extreme. Under
normal installation
conditions, the
adhesive is exposed
to chemical agents
only at the surface of
the concrete around
the top of the anchor
hole.



Working Stress Design

Allowable working loads are based on the lesser of the allowable bond strength and allowable steel

strength.
Tension
Concrete (32MPa) Allowable Steel Strengh kN

Anchor | Drill Embed No & Size Allowable Class 4.6 Class 8.8 316ss

Size ] Depth Capsule(s) | Bond Strength

mm mm mm required kN (zinc & gal) (zinc & gal) (A4-50)

M8 10 80 one 8 6.1 5.9 11.7 8.1

M10 12 90 one ¢ 10 10.4 9.4 18.6 12.8

M12 14 110 one ¢ 12 17.1 13.5 27.0 18.6

M16 18 125 one ¢ 16 26.2 25.1 50.0 24.5

M20 24 170 one ¢ 20 34.8 39.2 81.2 53.9

M24 28 210 one - 24 60.6 56.4 117.2 77.9

Shear
Concrete (32MPa) Allowable Steel Strengh kN

Anchor | Drill Embed No & Size Allowable Class 4.6 Class 8.8 316ss

Size ] Depth Capsule(s) | Bond Strength

mm mm mm required kN (zinc & gal) (zinc & gal) (A4-50)

M8 10 80 oneG8 5.6 3.3 6.5 5.0

M10 12 90 one ¢ 10 7.7 5.2 10.5 7.9

M12 14 110 one 12 13.2 7.6 15.1 11.5

M16 18 125 one G 16 20.9 14.3 28.6 21.4

M20 24 170 one ¢ 20 34.7 22.3 46.3 334

M24 28 210 one-24 63.0 32.2 66.7 48.3

Incorporated Safety Factors (Tension and Shear):

Limit State Design

Allowable bond strength (concrete) f,. = 3

Allowable steel strength f, = 2.5

Anchor design capacities are based on the lesser of the design capacity concrete and design steel capacity.




Anchor Design Tension Capacities

Concrete (32MPa) Design Steel Capacity
Anchor | Drill Embed No & Size Design Class 4.6 Class 8.8 316ss
Size %] Depth Capsule(s) Capacity (A4-50)
mm mm mm required @Na (KN) N (KN) N (KN)
N (KN)
M8 10 80 one ¢ 8 11.0 11.7 23.4 16.2
M10 12 90 one ¢ 10 18.7 18.7 37.1 25.6
M12 14 110 one ¢ 12 30.8 26.9 53.9 37.2
M16 18 125 one ¢ 16 47.2 50.2 100.0 69.0
M20 24 170 one ¢ 20 62.6 78.4 162.4 107.8
M24 28 210 one - 24 109.1 112.8 234.4 155.8
Anchor Design Shear Capacities
Concrete (32MPa) Design Steel Capacity
Anchor | Drill Embed No & Size Design Class 4.6 Class 8.8 316ss
Size ] Depth Capsule(s) Capacity (A4-50)
mm mm mm required @Ny(kN) 2Ny (KN) 2Ny (KN)
2Ny (kN)
M8 10 80 oneG8 10.1 6.5 13.0 10.1
M10 12 90 one ¢ 10 13.9 10.4 20.8 15.9
M12 14 110 one 12 23.8 15.1 30.2 23.1
M16 18 125 one G 16 37.6 28.6 57.1 42.8
M20 24 170 one G 20 62.5 44.6 92.6 66.8
M24 28 210 one-24 113.4 64.3 133.4 96.6

Design for strength limit state
Design is based on the lesser of the concrete and steel capacities.

Where:

N* XK
B* X
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o
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Tension

Shear

Design tension force (kN)
Design shear force (kN)
Anchor design tension capacity (kN)
Anchor design shear capacity (kN)

Combined Loading

Characteristic ultimate tension load capacity (kN)
Characteristic ultimate shear load capacity (kN)
0.6 [Strength reduction factor] ¢ tension and shear

Nominal tension capacity of steel (kN)
Nominal shear capacity of steel (kN)
0.8 [Capacity factor ¢ tension and shear]




Characteristic ultimate load capacities in masonry walls

The strength of masonry varies widely, therefore, job site tests to develop load capacities are
recommended. The allowable working loads in these tables should be used as guidelines only.

Characteristic ultimate load capacities in 20.5 MPa brick

Anchor | Hole Size Embedment Solid Brick
Size L) Depth Tension Shear
mm mm KN KN
8 10 80 6.7 6.7
10 12 90 11.5 11.5
12 14 110 15.4 15.4
16 18 125 16.9 16.9

Characteristic ultimate load capacities in 7.0 MPa brick

Anchor | Hole Size | Embedment Solid Brick
Size mm Depth Tension Shear
mm mm kN kN The ch_?_rac;grisgc uftrg’.'ate éoad
capacities listed are based on
8 10 80 3.2 3.2 using Class 4.6 threaded rod
10 12 90 5.8 5.8
12 14 110 7.0 7.0
16 18 125 11.5 11.5
Design Guidelines: Working Stress Design

Divide characteristic ultimate load capacities by a factor of safety of 3
Limit state design
Multiply characteristic ultimate load capacities by =0.6

Installation of anchors under water

Chem-Stud® Anchor capsules can be used to install threaded anchor rod or reinforcing bars in submerged
applications under water provided some installation and design criteria are followed. The anchor holds
should be prepared following the standard instructions with the following exceptions.

Special care should be taken to clean the anchor hole as a slurry of concrete paste tends to form on the
walls of the anchor hole when drilling under water. Insert the proper size capsule into the anchor hole.
Be sure the capsule is fully inserted to the bottom of the hole. Follow the standard installation
instructions for spinning the anchor rod used into the capsule with an appropriate tool for submerged
use.

The setting time of the Chem-Stud® adhesive in submerged applications depends on the base material
temperature.

Laboratory tests and field experience have shown that a decrease of 15 to 20% in the characteristic
ultimate tension load capacity can be expected for an adhesive anchor which is installed under water.
The design professional should include this reduction in their calculations.



Material Safety Data Sheet available on request
Reference: Chemwatch Report 63999
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