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1* 1.0 BACKGROUND

A considerable amount of research has been performed to date on the overall structural

response and survivability of airbase structures and structural elements subjected to

weapons effects. Research has concentrated on structui'es, modular construction methods,

and new materials to provide better protection in a conflict. Indeed, there is a fairly large

body of knowledge now available from tests and analyses of prototypical structures to

permit the proper overall design of these structures. Certain details of these designs,

however, have not been adequately investigated. With the emphasis now being placed on

prefabriated modular and portable structures, the dependability of joints and seals has

become a matter of substantial concern. In addition, methods of reliably anchoring much

of the interior mechanical and electrical equipment must also be studied further.

Design and analysis tools that address the response of such structural details to blast,

shock, and fragment impact must be developed. This report discusses a few of these

details, namely seals and sealing materials, a moment resistant connection, and anchoring

devices that might be used in airbase structures.
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2.0 SEALS

2.1 INTODUCIOQN

Sealing protective structures against chemical agents is an issue of primary concern.

Without chemical protection, the integrity of protective structures may not be complete.

Although structural elements, such as concrete walls, blast doors, blast valves, and
revetments, afford protection against shock, blast, and fragmentation, they cannot provide

the required protection against chemical agents. Proper pressurization and sealing of the

living area within a protective structure must be ensured.

This section addresses the different types of seals which may already exist, or which may

possibly be used in future stuctures. It includes various information on these seals,
including sealing materials, seal application, and current and previous seal designs. Each

type of seal is examined individually. Guidelines, which can help in the design of seals for

protective structures and minimize the risk of exposure to chemical agents, are provided.

A special thank you is in order to George Tompkins of Temet USA, Inc., for his

cooperation in gathering information for this section of the report.

2.2 CHEMICAL AGENTS

A list of chemical warfare agents, which seals and sealants may be expected to withstand,
is given in Table 1. This list was extracted from an actual project specification provided by

Temet USA, Inc. The resistance of sealant materials to attack by such agents is of serious

concern to the designer of airbase structures. Unfo. t,.nately little test data are available

concerning this matter.

The Chemical Research Development and Engineering Center (CRDEC), Aberdeen

Proving Grounds (ARMY), was reported to be conducting actual chemical warfare (CW)

tests on seals and gaskets, but this was not confirmed.

2
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2.3 SEALING MATERIALS

The primary objective in sealing a protective structure is to minimize the leakage rate. Since

most protective structures require the interior pressure to be greater than the exterior
pressure, air leakage out of a structure will affect this interior pressure, and thereby

increase the risk of chemical infiltration. If enough leaks are present, the interior and
exterior pressures may become equal, thus allowing dangerous chemicals to enter the

structure freely. Hermetically sealing a protective structure is not required when a positive

interior pressure is present; however, minimization of the air leakage out of a structure is

essential.

Sealing a structure to minimize air leakage can be done with several types of mateials.

These materials are categorized into caulking compounds, nonhardening extruded tapes,
nonhardening mastics, strippable spray coatings, pressure sensitive tapes, gaskets,
adhesives, fabrics, films, etc. Although all of these materials may provide a seal, care must

be taken when selecting a sealing material as to its chemical and environmental susceptibil-

ity. Three primary concerns when choosing a sealing material are (1) impermeability to air,

(2) resistiveness to chemical agents, and (3) ease of installation. These materials must be
durable and should be capable of performing their required function for the design life of

the structure (Ref. 1.).

Many types of sealing materials are available. The following paragraphs will address

sealing materials that may be applied to protective structures. These materials, taken
primarily from Ref. 1, are grouped into three categories: (1) gaskets, (2) sealants, and

(3) fabrics. A brief description is given for each material, along with a listing of the

primary advantages and disadvantages of such materials.

2.3.1 G

Gasketing materials play an important role in sealing protective structures. They can be
used to seal doors, joints, separation walls, and various wall penetrations for piping,

communication, and electrical wiring. The important factors to be considered whenselecting a proper gasketing material c-re (1) impermeability to air, (2) the ability to flow into

joint imperfections when compressed; (3) the ability to maintain a seal despite age andtemperature variations; and (4) resistance to environmental deterioration and chemical

6
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, agents. The most common types of gasketing materials are cork, asbestos products,

rubber, paper, and leather (Ref. 1).

Paper and leather products, although good for some sealing applications, are not

1 'appropriate for gasketing protective structures. Asbestos products, when used in a pure

form, are very low in strength and high in porosity. When used as a filler in rubber and

II plastic compounds, however, they can provide strength and greater imperviousness.

I Environmental factors, which are beyond the scope of this study, may need to be

considered when using such products (Ref. 1).

4 !Cork, when used by itself, may not be durable enough for protective structures, but when

combined with rubber products, it may contribute a quality of inertness and resistance to

swell. It is also unaffected by age. Rubber products are used extensively to seal protective

structures (Ref. 1).

There are numerous types of rubber elastomers available including neoprene, styrene

rubber, polysulfide rubber, silicon rubber, urethane, etc. The most commonly used

elastomer is neoprene. This sealing material, along with various others, is listed in Table 2

(Ref. 1).

Neoprene and silicon rubber gaskets appear to be the most widely used and recommended.

Two Department of Defense sources make such a recommendation: TM 5-855-2,

"Protection Against Chemical and Biological Agents and Radiological Fallout" (Ref. 2) and
MIL-HDBK-144, "Engineering Design Handbook for Air Cleaning for Chemical

Demilitarizaton" (Ref. 3).

SI The following are excerpts from two DOD sources recommending neoprene:L
"(1) TM 5-855-2, "Protection Against Chemical and Biological Agents and Radiological

Fallout," Paragraph d, page 11. Note that no particular type or grade of neoprene is

* specified.

d. ý,l . Seals of neoprene rubber or other similar elastic material will be
used in permanent-type structures. Such seals will be fitted in nonferrous

I metal strips fastened to the doorframe in such manner that adjustment may
be readily made with doors closed. Seals of nonferrous metal weather
stripping may be used on doors that are not susceptible to possible

7



I.

infiltration of contamination in the event of pressure loss in a structure. In
no event will seals be placed on blast-resistant doors.

(2) MIL-HDBK-144, "Engineering Design Handbook for Air Cleaning for Chemical

Demilitarization," Paragraph 4.1.2.4 Gasketing, pages 4-39, 4-40. ASTM D1056 is
specified. Note, subparagraph 3, also reconunends silicone rubber.

Gasketing. Gasketing is required to ensure leaktight sealing of
components and the filter housings. The three major areas in which gaskets
are used in such applications are:
1. Between filter/adsorber cells and the mounting frame. The gasket is
bonded to the cell rather than to the mounting frame, permitting it to be
replaced each time the filter or adsorber is changed. These are made of
fairly soft, closed-cell, neoprene sponge, ASTM D1056, Grade SCE-43.9.
2. Between flanged connections on various sections of ductwork. These
are a somewhat harder (less compressible) material, as indicated in the
CAMDS ductwork specification (see Appendix E of reference 11).
3. In the filter-housing access doors, where the properties for this
gasketing material are similar to those of the latter application.
A neoprene gasketing material was used in the doors (application 3) of the
first 12 CAMDS housings. Although the desired sealing was obtained, it
was found that the gaskets took a severe compression-set over a period of
time. As a result, the final CAMDS unit and DATS unit (section 8) now

* employ silicone rubber gaskets. Based on preliminary results, the latter
gaskets have performed satisfactorily.
Another factor to be considered in the selection of gasketing material is its
compatibility with both the contaminants of interest (chemical agent in this
case), and other constituents or potential constituents of the air stream,
including S02, NOx, and ozone. Since there is limited information
available on this subject, it is suggested that CSL be consulted.

Although neoprene is one of the most widely used gasketirng materials, little is known

about its resistance to the chemical agents listed in Table 1. Severam neoprene gasket
suppliers and manufacturers of CW filters were contacted on the subject, and none of them

knew of any tests performed on neoprene using any of the listed chemical agents. Currently

most manufacturers use the ASTM-D 1056-85 specification for flexible cellular imaterials-
sponge or expanded rubber, which specifies the foilowing: neoprene rubber (type S, class
SCE, grade 41, temperature range Fl, color black).

8
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2.3.2 Sealants

The fimction of sealants is similar to that of gaskets: minimization of air loss from
protective structures and protection from chemical agents. Sealants are commonly applied

in a non-solid form, while gaskets are usually preformed to fit between mating surfaces.
Sealants, however, are used to fill cracks, seams, penetrations, etc. Sealants can be
divided into three categories: (1) hardening (rigid and flexible), (2) nonhardening , and (3)

tapes (Ref. I).

Rigid type hardening sealants are characterized by their inability to flex; they will crack if

flexed and are very difficult to remove. They are based on compounds of epoxies,

polyesters, acrylics, polyamids, and polyvinyl acetates. Flexible type hardening sealants

remain flexible after curing and are all elastomeric-based. The range of flexibility varies

with hardness values from 10A - 85D Shore durometer (Ref. 1). Some common hardening
sealants of the flexible type are those based on compounds of polysulfide, polyurethane,
silicone, modified epoxy, viton, neoprene, acrylic, hypalon, butyl, and nitrile.

Nonhardening sealants are usually applied to seams with a trowel or brush and never dry

completely. Some of these sealants remain permanently tacky, while others stay soft inside

but form a protective skin. These sealants usually have bases comprised of butyl, acrylic,
polybutene, aleo-resin, asphalt, or bitumen (Ref. 1).

Tapes, which can be used along seams, are available with a variety of backings and

adhesives. The backings are usually pressure sensitive or solvent-activated. Other tapes

are self-sticking. Some of the more common backing materials are paper, cloth, vinyl-

coated cloth, polyethylene-coated cloth, glass cloth, aluminum foil, cellophane, cellulose
acetate, polyester, and vinyl (Ref. 1).

The choice of a particular sealing material depends on the type of application. Resistance to
heat, the ability to flex, and the ability to adhere to different surfaces are some of the factors

that need to be considered. Table 3 lists some of the recommended sealants, which may

meet particular sealing requirements.

11

I-.



TABLE 3. Recommended sealants.
Brand Name Sealant Advantages Disadvantages -

"Lab Metal" Satisfactory chemical Does not come in
resistance. cartridges.

(Alvin Products) Does not bum. Not good for movable

joints.
Non-toxic.

Slight solvent odor
Easy to use (1 part system). (uncured).

Can be thinaed and sprayed.

Cures quickly (10-14 his.).

Has good shelf life (2 yrs).

Adheres to metal, wood,
plastic, glass, paint, and

SI plaster.

Can be filed or sanded after
cure to improve appearance.

Good service temperaturer
(-65 OF to +350 OF).

"Silastic" Non-toxic. Shelf life is at the•732 RTV nilnimum (1 yr.).
3 Easy to use (1 part system).

(Dow Coming Corp.) Has a slight acetic acid
Comes in cartridges, odor (uncured).

Cures quickly (less than WVII bum but not readily.
24 hrs.).

Unsatisfactory chemical
Good for movable jointsagent resisiance.

Adheres to metal, wood,
glass, and masonry.

Good service temperature
(-100 OF to +500 OF).

12
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TABLE 3. Recommended sealants (continued).

Brand Name Sealant Advantages Disadvantages

"7B4 Aluminum" Nontoxic. Shelf life at minimum
Sealant (1 yr.).

Very little odor (uncured).
(Benjamin Foster Will burn.

Company) Easy to rvse (1 part system).

Comes in cartridges.

Cures quickly (less than
24 hrs.).

Good for movable joints.

Adheres to metal, wood,
glass, paint, and masonry.

Good service temperature
(-70 OF to +250 OF).

Butyl base indicates good
agent resistance.

"I"SMR-8257-E" Nontoxic. Does not cure inside.

(Intercoastal Very little odor (uncured). Will burn.
Corp.)

Easy to use (1-part system).

Comes in cartridges.

Skins over quickly.

Good for movable joints.

Adheres to metal, wood,
giuss, paint, a-in iuy.

Good service temperature
(-65 OF to +200 OF).

Butyl base indicates good
agent resistance.

Excellent shelf life
(indefinite).

13 I
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TABLE 3. Recommended sealants (continued). A

Brand Name Sealant Advantages Disadvantages

"Incolastic Tapes" Nontoxic. Will bum.
Nos. 7500, 7501,
7516, 7518, 7522 No odor (uncured). The size and configuration

of leaks that can be sealed(Intercoastal Easy to use (tape form). is limited.[ Corp.)
Adheres to metal, glass,
wood, paint, and masonry.

Good service temperature
(-65 OF to +200 OF).

4[ Have choice of butyl content
(higher numbers indicate
higher butyl content).

Butyl base indicates good
chemical agent resistance.

Indefinite shelf life (non-,4 hardening).

"SC-1074B-1" Nontoxic. Will burn,
(Spraylat Corp.) Very little odor (uncured). Some surfaces must be

waxed in order that theCures quickly (8-12 hrs.). sealant can be stripped off;
e.g., stretched plexiglass,This sealant is in the form of a decals, stencils, neoprene,strippable spray coating which and wood.

allows large areas to be
quickly sealed. Chemical resistance

unknown.'• ~Adheres to metal, ,1,
wood, paint, and masonry. Requires a compressor

Sand spray gun to apply.
Good service temperature.
(FS N8030-079-0054). The SC- 1074B- 1 base

coat is black and non-
reflective. However,
there is a gray base coat
available (SC- 1074A- 1).

14



TABLE 3. Recommended sealants (continued).

Brand Name Sealant Advantages Disadvantages

"Duribbon 1082" Nontoxic. Will burn,
(Pittsburgh Plate No odor. Size and configuration of

Glass Company) leaks that can be sealed is
Easy to usc (tape form). limited.

Adheres to metal, glass,
wood, paint, and masonry.

Good service temperature
(-65 OF to +200 OF).

Butyl base indicated good
agent resistance.

Indefinite shelf life (non-
hardening).

"No.24 Plastic" Nontoxic. Not to be used where,

Sealer there is traffic - it is non-
No odor. hardening and can be

(Rector Engineering removed.
& Plastic Co.) Easy to use (pliable mastic).

Asbestos base indicates
Adheres to metal, glass, unsatisfactory chemical
wood, paint, and masonry. agent resistance.

Good service tcmperature
(-65 OF to +200 °F).

Nonflammable.

Indefinite shelf life (non-
hardening).

Reusable, can be thumbed
into a hole and removed later.

15



TABLE 3. Recommended sealants (concluded).

Brand Name Sealant Advantages Disadvantages

"No. 411 Aluminum" Flame resistant (however, the Storage life is 6 months.
Foil Tape adhesive will burn).

(Adhesive Tape Easy to use.Corp.) Good service temperature
(-65 'F to +200 OF).

Satisfactory chemical agent
resistance.

"No. 91B" Easy to use. Will bum.
Polyethylene

Coated Cloth Tape Good service temperature Chemical agent resistance
(-65 IF to +200 OF). is unknown.

(Technical Tape
Corp.) Shelf life I yr.

Available in olive drab.

V

2.3.3Farc

Fabrics, when used properly, may also provide adequate sealing. Material studies tests,

performed under Edgewood Arsenal Contract DA-18-108-AMC-214(A) on the CB Pod

System, showed that a laminate of Tedkr fim aand Dacron fabric, with a neoprene backing,

met requirements of agent resistance, crease and abrasion resistance, high and low

temperature exposure, and bulk (when folded). The study also showed that films low in

permeability to chemical agents (Tedlar, polyester, and Capron) are superior to the best

coatings (butyl), even though the coating is presenz in a ifuci greater thickness (Ref. 1).

16



2.4 TYPICAL SHELTER SEALS

2.4.1 Module to Module

Protective structures are often constructed of modules that are joined together to obtain the

necessary size and configuration. The points where these modules meet usually require

seals to prevent the escape of interior air, thus ensuring chemical integrity of the structure.

A typical module-to-module joint is shown in Figure 1. This joint is similar to the one used

*1, on the MUST-V shelter (Ref. 4). The seal is constructed of a hollow core, neoprene

rubber tube and runs along the entire length of the mating surface. Joints similar to those

used in the MUST-V shelter should be designed to maintain a seal that will accommodate
some relative movement between modules. The seal does not need to be 100 percent

airtight. Leaks in the seals should, however, be minimized since too many leaks can affect

the interior pressure of the structure.

Berming of a structure not only provides protection from blast and fragmentation, but it

also aids in sealing. This was evident in the MUST-V shelter tests in which a module-to-

module seal was broken, yet the amount of air that escaped did not greatly effect the interior

pressure of the shelter. The soil surrounding the joint actually aided in sealing the shelter.

This is not to say that module-to-module seals are not necessary. They are important, and

care should be taken in designing such seals.

Since little information is known about module-to-module seals, only suggestions on future

designs can be given. The use of a seal similar to the one in Figure 1 is a possibility. If
designed properly, it could provide sealing and allow some relative movement between

modules.

Another possibility is the design of a seal similar to the one shown in Figure 2. This seal,

which is a conceptual design of the authors, has never been tested. It is intended to

demonstrate the different possibilities that may be available for sealing module-to-module

joints. A seal of this nature could facilitate sealing and provide for relatively large modular

displacements.

17
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Figure 1. Typical module to module joint.

Cover plate (could be used for seals on floor)

* Neoprene seal

, Steel plate used to supportS/ neoprene seal

' !Concret wall Concet wall{

Figure 2. Conceptual seal design.
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The importance of material type for module-to-module seals is not certain. These seals are

S'not normally exposed to exterior air. If the seal is exposed to exterior air, or has the

possibility of being exposed to exterior air, then the possibility of chemical attack upon the

sealing material may need to be considered.

2.4.2 Exterior Walls

The sealing of exterior walls (bulkheads) is usually accomplished by the design of the
gasket. If the exterior walls are bolted to the protective structure, the gasket can be placed
between the wall and the structure. This gasket should be capable of confom-ing to the

mating surfaces. If the mating surfaces are not flat, the gasket should be designed to

accommodate imperfections such as warped or irregular surfaces.

Again, if the seal is exposed to exterior air, which may be contaminated, care should be

taken in selecting a proper gasketing material.

2.4.3 interior Walls

The sealing of interior walls that separate clean and contaminated regions within a
protective structure is very important. Although a few minor leaks may not cause concern,

the presence of many minor leaks could affect the interior pressure of the protective

structure. Since little information is available on such seals, only suggestions can be given.

Using sealants to seal interior walls may be one option. This was the approach used in the
MUST-V shelter, in which a type of caulking material was used to seal the interior walls.

Although this caulking material trovided a good initial seal, problems were encountered

after the shelter was subjected to shock and blast loading. Several minor leaks developed
a l.. the scams where the sealant had been applied. Although the leaks did not affect the

integrity of the shelter (i.e., decrease the interior pressure below an acceptable level), their

presence did cause some concern.

When deciding which method is best for sealing interior walls, one must take into account
possible relative movement between the interior wall and the structure itself. If a sealant is

to be used, it would be best to choose a pliable material. Also, injecting the material into
seams that separate interior walls from the structure may decrease the possibility of leakage
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and provide better protection than simply running a bead of material (such as caulk) along a

seam.

The importance of leakage along a seam should also be considered. Seams exposed to a

vacuum on the exterior side may prove to be more critical if a leak does develop. For
example, leaks that developed in the seam separating the living area from the generator
room of the MUST-V shelter proved to be more significant than the leaks that developed in

other walls. The leak was exacerbated by the vacuum in the generator room. The vacuum
was created by the generator that drew cooling air from the generator room. The vacuum
thus created actually helped pull air from the living area of the shelter once leaks developed.

Although the leaks did not affect the chemical integrity of the shelter, they were present and

noticeable.

Another option for sealing interior walls might be the use of gaskets. It is not known if this
has been tried in the past. Although the performance of such a seal is uncertain, it is an
option that could be considered.

2.4.4 Doors and Hatches

All doors and hatches that separate the living area of a protective structure from areas of
possible contamination should be sealed. According to "Design Criteria for Semihardened

Facilities with Nuclear, Biological and Chemical (NBC) Protection" (Ref. 5, p.26):

All doors in the airlock area, between the vapor and liquid areas, and
between the dirty and clean mechanical rooms shall be metal with metal
frames and gastight. The seal shall not deteriorate in the presence of the
known threat chemicals and decontaminants.

Another source, "Protection Against Chemical and Biological Agents and Radiological
Fallout," (Ref. 2, pp. 10-11) states:

In the majority of cases the o, ly doors that will have airtight characteristics
are those opening to the outdoors or areas of contamination. Only in those
cases where internal pressure may be required between different section: of
a structure will airtight doors be used inside.

.10
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Furthermore:

Seals of neoprene rubber or other similar elastic material will be used in
permanent-type structures. Such seals will be fitted in nonferrous metal
strips fastened to the doorframe in such a manner that adjustment may be
readily made with doors closed. In no event will seals be placed on blast-
resistant doors.

Since there are several manufacturers that skecialize in the design and fabrication of gas and

blast resistant doors and hatches, the actual design of seals for these items is not usually
necessary. Normally, the specifications for a particular structure are set forth, and doors

and hatches are purchased. Care must be taken, however, when making such
specifications. According to the sources mentioned above, doors that separate the living

area of a structure from a contaminated area shall be gastight or airtight. The exact
definition of gastight and airtight is not clear. One manufacturer of such doors advised that

their gas doors were designed for protective structures, but the doors are not 100 percent
airtight. There is an acceptable level of leakage allowed. .

If a protective structure has a design similar to the one of the MUST-V shelter, a

100 percent seal is not really necessary. The MUST-V shelter was pressurized and
minimal leakage was permitted. If a protective structure is not designed to be completely

sealed, then a requirement of completely airtight doors may not be beneficial.

However, if gas resistant doors (which allow some leakage) are used, the amount of

leakage must 'v accounted for when designing the airflow system for the structure.

Gastight doors (100 percent gastight) are available, but the cost of such doors is much
greater than those that permit some leakage.

The use of seals on blast resistant doors is another issue of confusion. According to

Reference 2, the use of seals on such doors is not acceptable: "In no event will seals be
placed on blast-resistant doors" (Ref. 2, p. 11). Despite these requirements, seals are

prese~tly being used on blast doors by two of the leading manufacturers. The seals are not

intended to provide protection from chemical agents, rather, they are used to prevent dust
from entering the structure. These types of blast doors are not used between the toxic free

area and the contaminated area. The authors of this report have obtained no evidence that
the use of seals on blast doors will effect the function of the doors. If a blast L-.or will be

used as a gastight door as well, a "gastight" seal is required.
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2.4.5 F 
0-throuehs

* Many protective structures have electrical, conmmunication, and plumbing requirements.
For each of these requirements, feed-throughs must be constructed into one or several of

the walls separating the living area of the structure from the contaminated area. These feed-

throughs provide access for electrical wiring, communication wiring, and piping for water,

sewer, or air conditioning. Different methods of sealing these feed-throughs are available.

Transits or wall sleeves are often used for carrying and sealing cables and pipes. Two

examples of such sealing devices are shown in Appendix A. These devices are able to

provide a tight seal. The possible exposure to blast pressure should be considered when

using these devices. These devices may also have a limitation on the size of pipes or cables

they can accommodate.

Another device used for sealing feed-throughs is a link-seal (Appendix A). This type of

seal is usually employed for larger pipes or ductwork. This particular type of seal was

used in the MUST-V shelter to seal a round duct that carried clean air into the shelter. The

seal is comprised of links, which are attached to each other and placed around the duct.
. ,They fit snugly between the duct and a penetration in the wall. Bolts that pass through the

seals arm tightened to obtain the required sealing.

Other methods of sealing feed-throughs are also available. Two materials, also used in the

MUST-V shelter, are expandable foam and fire-stop putty. The expandable foam is

purchased in a liquid torm and, when inxed, can be poured into feed-throughs and allowed

to expand and harden. The ability of the foam to resist chemical agents is not known. The

fire-stop putty is used to seal electrical conduit that lead into the shelter. The putty is

packed around the conduit to provide an airtight seal. The manufacturer states that the putty

prevents the passage of toxic gases (Appendix A), however, its resistivity to the known

chemical agents listed in Table 1 is unknown.

2.5 CONCLUSIONS AND RECOMMENDATIONS

Sealing of protective structures is important to the chemical integrity of such structures.
"The loss of air can affect th- interior pressure of a shelter and possibly make the structure
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and its personnel vulnerable to chemical attack. This report has addressed some of the
different types of seals and scaling materials that are available to prevent the entry of

chemical agents. The information presented is limited and should be used only as a guide

for selecting sealing materials. Furthermore, the ability of many of these materials to resist

chemical attack is unknown. As research continues, different methods and materials for

sealing should be developed. Appendix A lists several sources obtained in a literature

search, all of which may be investigated to identify sealing materials and methods in

addition to those mentioned in this rcport.

Methods used for sealing are varied. Scaling material exhibit significant differences in

design philosophy as well. An attempt should be made to investigate thoroughly all

methods of sealing and provide a suitable listing of standard sealing materials and methods.
This investigation has generated a list of some available sealing materials and methods, but

funding limitations did not allow a thorough investigation.of each.

Imni
K
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3.0 CONCRETE ANCHORING DEVICES

3.1 •IT2=OD UT

In any airbase structure there are a great variety of components that must be firmly and

reliably attached to the walls, floors, or ceilings of the structure. Motors, generators, fans,

ductwork, cables, and filtering equipment are just a few of the different components that

might be found in a typical structure. The reliable attachment of such equipment to the

airbase structure presents a problem especially when reinforced concrete is the principal

building material. Unlike most conventional concrete structures, those having a military
mission must be capable of functioning before, during, and after the detonation of

munitions nearby. Shock loads from such detonations place severe stress on anchoring

devices; consequently, they must be given special consideration.

SProbably the most secure anchoring method utilizes the steek reinforcing of the completed

structure, that is, by welding or mechanically attaching devices directly to portions of

exposed structural reinforcing bar (rebar). In addition to the necessity to mechanically

uncover the rebar in the structure, this method would require that the attachment point
locations be well identified prior to the pouring of concrete for the structure. Except for

perhaps large pieces of equipment the numbers and types 01 components that have to be
attached would make this method impractical. For a similar reason attachment anchors that

are inserted into the structure rebar cage prior to pouring the concrete would also be
impractical except for special cases. Generally, the need for attachment points within a

structure arises after the structure is built, and anchors designed for such situations must be

used.

3.2 ANCHIORING METHODS
Ahinost all of anchoring methods that can be applied to existing concrete or masonry require
the drilling of holes into the masonry and the insertion of an anchor. Anchoring is usually

accomplished by one or more of the following methods:

1. Friction between the fastener and the masonry material.

2. C laBing the item to be fastened to the masonry material, which gcnerally

requires that a hole be made completely through the masonry.
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3. L of the anchor against the wall of the drilled hole.

4. Adhesivej bnding of the anchor in the hole with a chemical adhesive.

3.2.1 jijo

Friction anchors arc generally light-duty fasteners that are driven into predrilled holes.
Their pre-expanded shape applies pressure to the sides of the hole and generates pullout

resisting friction loads (Fig. 3). Typical fasteners are the Rawl Spike and Topline Split-

Drive Anchors, Pullout strengths are low, generally less than 6000 lbs for 1/2-in anchors

placed in 3000 psi concrete.

Advantages: Load can be applied immediately

One piece anchor
Exact hole depth not required

Fast installation

Inexpensive

Disadvantages: Low pullout strength

3.2.2 Clarnin C

Clamping anchors require through holes in the masonry struct-re to permit a clamping

action to occur between two surfaces (Fig. 4). Typical anchors are Rawl Toggles Bolts

and U.S.E. Diamond Inc. Sup-R-Toggles. These are for light-duty applications and can
sustain only small tensile loads in their typical installation (2550 lbs for 1/2-in bolts in

hollow masonry). There does not appear, however, to be any fundamental reason why

considerably stronger clamping anchors cannot be manufactured.

arvages: Caabe used in any hollow base, material application

Load can be applied inmmediately
Inexpensive

Difficult to pull out (without masonry or clamping wing failure)

Disadvantages: Low strength (in usual application)
Clamping wing lost when screw removed
Requires through hole
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3.2.3 Expansion

Expansion anchors operate on the principle of the expansion of the fastener in a predrilled

hole and the creation of a large normal stress zone between the anchor and masonry. These

come in a variety of styles and can be used in light-duty and heavy-duty applications.
Typical light-duty anchors are Topline Plastic Anchors, Topline Nylon Nailins, and

Topline Iamnmer Drive Anchors. Similar anchors are made by Rawl (Rawl Nylon Nailin,

Rawl Zamac Nailin). Pullout loads for these light-duty anchors are small (1300 lbs for a

1/4 x 2-in Rawl 7amac Nailin).

Most medium to heavy anchors require a predrilled hole. The Rawl Saber-Tooth drills its
own hole as does the U.S.E. Sup-P-Drill. The latter two anchors and the Topline Wedge

Anchor are set into the hole with hammer blows. The Rawl Steel Dropin and Topline
Drop-in Anchor are placed using a hammer and a special setting tool. Topline Sleeve

Anchors, Rawl Lok/Bolts, and Rawl-Bolts are set by tightening a nut or bolt. Typical
light- to heavy-duty expansion anchors are shown in Figure 5.

The ultimate pullout strength for some medium to heavy-duty anchors is plotted vs anchor

, diameter in Figure 6.

Advantages: Load can be applied immediately

Relatively strong

Exact hole depth not required to set (for some anchors)

Disadvantages: Prestresses hole

Cannot be used close to the edge of the masonry

3.2.4 Adhesive Bonding

Adhesive bonded anchors are manufactured by several companies, Examples of these are

the Rawl Chem-Stud, Topline AR Chemical Setter, and the U.S.E. Sup-R-Set Capsule

Anchor. All of the anchors require a predrilled hole into which a thermosetting adhesive

and a stud are placed. When cured, the stud, adhesive, and masonry form a strong stress-

free bond. The polyester resin or epoxy acrylate adhesive and hardener are contained in a

sealed capsule, which is placed in the masonry hole and mixed using the stud in a rotary
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Figure 5. Expansion Anchors
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hammer (Fig. 7). The anchor setting time is a function of the base material temperature and

varies from less than 20 minutes at room temperature (68 OF.) to 5 hours at 32 OF. The
ultimate pullout strength for these chemical anchors is plotted vs anchor diameter in
Figure 6.

Advantages: Self-contained unit

Resistant to shock and vibration

No expansion stress, can be used close to edge

Very high load capacity
Forms sealed weather tight anchor

Hole fully bonded

Disadvantages: Long curing time at low temperatures (load cannot be applied
1innidiately)

Relatively expensive

Epoxy or polyester resin adhesive
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, /3.3 D)YNAMICLOADS

Most concrete anchor manufacturers provide information on the static tensile pullout

strengths of their products. Rarely is any quantitative information provided on the
effectiveness of their products when loaded dynamically. Such information is sorely
needed for the proper design of protective structures that must withstand severe and
sometimes repeated shock loadings. Based on static pullout strength the most effective

anchor is a chemically (adhesive) bonded one (Fig. 7). Under repeated shock loadings,
however, the adhesive bonded anchor niay not be the most effective. Tests of several of
the types reported in Reference 6 indicate that for repeated shock loads in cracked concrete
anchors that expand by the application of a tensile load (such as Topline Sleeve Anchors,
Rawl Lok/Bolts and Rawl-Bolts ) may be the most effective against such shock loads. The
value of these anchor types became apparent after the anchor had already sustained slippage
from an earlier shock load, subsequent loads continued to tighten the anchor and slippage

was reduced. Chemical (adhesive) anchors, on the other hand, although more resistant to
the initial shock, tended to pull out completely on second load if the bond had been
damaged through slippage from an earlier shock.

3.4 CONCLUSIONS AND RECOMMENDATIONS

Aside from specially designed through anchors that completely penetrate the concrete wall
and use a clamping action, it is clear from Figure 6 that adhesive bonded anchors are
considerably more resistant to pullout loads than any of the other types of mechanical
anchors considered. For all anchor diameters the adhesive bonded types are stronger by

20 to 80 percent. Unlike the mechanical devices that tend to stress the masonry over a
small contact area, adhesive bonded anchors are set stress-free and have a contact area

, •comparable to the full surface area of the anchor. Under these conditions, when loaded by
either static or dynamic loads, much lower interaction stress levels are generated between
the anchor and masonry; consequently, very large anchor loads can be applied before the
interaction stresses reach failure intensities. There is a danger, however, in attempting to
predict the effectiveness of anchors under shock loading by using only static pullout data.
Once an anchor has slipped, its behavior on reload has been shown to vary considerably
depending on the type of anchoring action used. After the initial slip, anchors that use a
tensile wedging action may be more effective in a repeated shock environment. Dynamic
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testing of anchors in such an environment is sorely needed to facilitate the reliable selection
of the most effective anchor.

Literature from several anchor manufacturers is given in Appendix B.
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1, 4.0 MOMENT RESISTANT CONNECTIONS

4.1 DNTRODUCTION

As part of the Air Force effort to upgrade the survivability of airbase structures, an effort

was undertaken to look at the efficiency of the structural details used. Past efforts have

concentrated on increasing the strength of structural elements used in airbase structures

subjected to blast and groundshock loadings. Considerable success has been achieved in

enhancing the resistance of these structural elements. However, since many of the newer

airbase designs are modular in construction, the strength of the connections used between
structural elements has achieved a new importance. These connections have become one of

the areas of construction detailing that must be more fully analyzed.

4.2 BASE DAMAGE CONTROL CENTER

One of these critical connections is the comer joint between a wall and roof or wall and
floor. The Base Damage Control Center (MUST V) (Ref. 7) is one of the types of air base

structures that uses a specially designed connection that permits modular panel fabrication.

The corner joint used in this structure (Fig. 8) is fabricated of wall and floor panels that

contain reinforcing steel, plates, and studs welded together when the joint is completed.

Upon completion, the welded end plates create a moment resistant connection between the

panels.

The joint strength for this particular design has not been adequately determined. To

address this question, a simple analysis was made to compare the moment capacity of the
: thinnest leg to that of the joint itself. The wall is constructed of rows of #8 rebar (A706

steel) spaced every 6 in on both faces as shown in Figure 9.

4.3 ANALYSIS

4.3.1 Moment Capacity of Wall Panel

Using the followhig definition.; and assuming pure bending of the panel cross section

f = concrete stress
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Wall panel

KA
314 In plate -

welded to rebar
* 3/4 oerd 3/4 In plate

; :.. :• ...... :welded to rebar

3/8 in weld ""h,

3/4 in gusset A Floor panel

(welded in place)
! ~ ~3/4 in plate[

I. 3/4 In plate Welded
welded #o rebar

f

Figure 8. Typical panel-to-panel moment resistaxt connection.

I..
Rebar spacing

6•In fc

S~0.75 in kd•/ _

9.875 In

75i n As
,8 Rebar/

Figure 9. Rebar layout of wall panel.
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I M b= width

"As = compression steel area

As = tension steel area

n = ratio of steel to concrete eJastic moduli

f = tensile steel sress

Fl = compressive steel stress

For horizontal equilibrium of the section

2 fkdb= Af,-AF (1)

If plane sections arm assumed to remain plane during bending then

df- d- kd
-- k- (2)

and

r. 2 kd-d' (3)
f G kd

The f&a-co of 2 ;h. prcdi n-g cquanon is a Cor couundcd by the AC-i Code to

amount for concrete creep.

Substituting for the steel stresses in Equation 1 through the use of (2) and (3) obtains

1 kdb= A.d- kd.kd - ("
2 kd kd (4)
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Solving (4) for k

k -3pn± ,?'n2~+ pr(2 + 4s)()

wher pe A -~bd bd

For moment equilibrium of the section

Mi= 1-f k k 2 b+ A,,r(kd -d') + Af,(d- kd) (6)

or using (2) and 3)

M- 1-f (kd)7b + 2A__(kd- d+) A (d- kd()7kd C n fA kd(7

For

b= width ~=6in

As = compression steel area = 0.785 jn2

A, = tension steel area = 0.785 in2

n = ratio of steel to concrete elastic moduli =10

k= -3pn . 9 en 2+ p +4 which for the above values is

k = 0.3195
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For A706 steel (rebar), which has a yield strength of 60000 psi, the moment capacity of the

section (Eq. 7) is 355000 in-lbs. In the foregoing elastic analysis, the moment capacity of
the wall section is assumed to be reached when tensile yielding of the rebar occurs.

4.3.2 Stud Assembly Pullout

The moment capacity of the comer joint is driven primarily by the pullout strength of the

stud assembly (Fig. 10). Assuming plate welds of adequate strength, pullout occurs when

either the concrete shears along the shear planes as shown or the steel studs fail in tension.

One bound on the pullout load is governed by the magnitude of the shear load on the

trapezoidal wedge at failure (Fig. 11). Neglecting the effect of the floor rebar, the pullout

load is governed by the equation (Ref. 8):

PUG= OCKA,/7 (8)

Ak where

= shear capacity reduction factor = 0.85
A

f , ultimate compressive strength of concrete (28 days) = 4300 psi

C = Constant for concrete type (per ACI 318-71, Section 11.3.2)
= 1.0 for normal weight concrete

4.0

A= Failure area (sq in)

P = Ultimate concrete tension capacity (lbs)
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Figure 10. Loeadspan of stud assembly.
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For 0 = 45 degrees the area of the fractured surface (1 in depth) is

A = -1-.5 + 9.25-Z +8B.0 = 28.9iLn-I
0.707 0.707 in

Substituting for these quantities in Equation 8, the pullout load per unit length can he

written

P. = (.8 5)(1.0) (4.0)(28.9).F4300 = 6443

or for a 6-in depth (stud and rebar spacing) = 38660 lbs

The capacity of each stud (spaced every 6 in) is

P. =O.9Ao f.

where
As = area of stud = 0.6 in2

f.= ultima strength ofsteel=58000psi

therefore

Pu, = 31320 lbs/stud

Since there are two studs for every 6 in of depth the strength of the stud assembly is
governed by P = Pu0 = 38660 lbs.

4.4 CONCLUSIONS AND RECOMMENDATION

For, A,0, stcc (,c,.-), whic has a yil su'ngi of 60000 psi, the moment capacty of the
wall section is 355000 in.*lbs. The maximum tensile load in the steel rebar is 60000 psi x

0.785 in2 = 47100 lbs, which gives an equivalent moment arm of 355000 in-lbs/47 100 lb-
= 1.5 in.

The pullout strength of the stud assembly is approximately 6443 lW/in or 38660 lb for the

6-in section. Since the stud assembly is welded to the tensile rebar (forjoint opening) the

moment arm of the joint is 7.5 + 0.5 + 0.375 = 8.37 in. The approximate moment capacity
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of the joint is then 38660 lbs x 8.37 in = 323500 in-lbs. This value is 91 percent of the
conservatively calculated moment capacity of the smallest leg.

The moment capacity of the joint is driven by the pullout load of the stud assembly. In theI -T current design the stud assembly is simply positioned on the prefabricated floor panel rebar

before the concrete is poured. Although perhaps not practical from a construction

standpoint, a significant increase -n joint moment capacity could be achieved by welding the

lower stud assembly to the bottom rebars of the floor panel.
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APPENDIX A

SEALANTS

II
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The following is a selection of material available on sealants. The manufacturers

represented are Nelson Electronic; Temet Oy; Temet USA, Inc.; Tremco; Dow Coming

Corporation; and Hercules, Inc.
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2 Class 200

Fire Stop Multi-Cable
Products Transit

Multi-Cable Trnsit is based on a simple Compression Bolt
but effective design. It consists of a
rectangular metal frame suitable for When tightened, the bolt applies

floor or wal; installation, which is pressure to the compression plate

available in single or multiple units. sealing the grooved Insert modules

Each frame contains an arrangement of around the cables.

Tecron' elastomer modules grooved
to fit snugly around cables, pipes, or
conduit passing through the frame. The End Packing - Standard
Tecron' modules expand when exposeddp Stadard
to heat. providing a continuouS seal End packing assembly Is bolted Into

even if cable jackets disintegrate. The place to provide a fire and watertight
entire assembly within each frame is seal abovo the compression plate. The
locked in position 10 prevent standard end packing aesamoly is used
dislodgement and the spread uf fire and when both sides of the transit frame are
the product;s of combustion. accessible.

End Packing - Special
The special end packing assembly

serves the same purpose as the
standard and is used when the transit
frame is accessible from only one side.

Compression Plate
The compression plate acts as a
pressure plate above the internal
assembly.

Stay Plates
. Stay plates sae Inserted between every

completed row to help distribute
compression forcas within the frame
and to keep modules from dislodging
under high pressure conditions.

Grooved Insert Modules
Grooved Insert modules are available in
seven module si3es to accommodate a

Transit Frame range of cable/pipe from 5132' to 3.3/4
The transit frame is the housing Into 0.0. They fit snugly around the cable
which the other Co,•po,•tunts are fitted. or pipe to form an air-tight, water-tight

seal when compression is applied in
final assembly step.

Spare Insert Modules
Solid noduleu are used to fill void3 or

MCT Lubricant (Tallow) allow for future addition of cables. Theyare available in 3 module sizes.

Used wnen packing. Allows the insert
modules to slide easily over each other.

RTV-106 Sealer
For armored cable. Sealer should be Fill-In Insert Strips
applled in the grooves to seal the space Used to fill space gap5. Available in two W
between the armor and the cable sheath thicknesses: 5 and 10 mm. Strips are
in navy cables. and the groove in the 120 mm long and are split to allow
interlock of industrial cables. cutting at any desired length-

FROM NELSON ELECTRIC TH&E FIRE- STOP PEOPLE



Class 200
Fire Stop MCT

aW'%Products Frames
Multi-Cable Transit Frames aro
available in four standard heights.

MCT Frames (see sheets 5 and 6)

S.-,_

RUS RGSO RGM RGMO RGS RGBO

Aluminum Frames

I -~ ISTANDARD FINISHES722 STEEL - GRAY PRIMER
IIIALUMINUM -NATURAL

FINISH

If Specia~l Finishes Are Required.

RGA RGAO RGAM RGAMO Consult Factory.

_______EXAMPLE #1 1RM ECITO N SG
Single Opening Framej FAM DSCITO AN UAG

RGS-9 1. RGS - Steel frame for welding to steel pistle.

Frme~efo eplnaio) 2. RGSO - Steel framewith knock ouitbottom for weldingto steel

Frame Type 3. AGB - Steel frameO with flange and bolt cylinder. Immerse in
(See frame description & usage) concrete or grout into block wall.

MULTIPLL I XML 24. RGI3O - Steel frame with removable bottom, flange and bolt
RGS-0 sh n EAMPL 02uyfinder. Grout into concrete or block wall. Ube when

Multiple Openings cable is in place before frame is installed.

S . MGM - Steel frame with flailge go be surface mounted. Can be
RGS-6 X 4welded or bolted in p~lace.

TNU 6. RGMO Steel frame with flange and renrovable bottom, tlaob

rseOpenings iri a How when cable is in place before framne is installed.

F reSize 7. RGA Aluminum frame lor welding to aluminum plate.

Frami Typ 8 GAO Aluminum frame with knock out bottom for welding to
ihialluminum plba Use when L-tleis in place before frame

Multiple Openings in I andemn 9 RGAM* - Aluminum framie wvith flange. to tie surface mnounted.

I Can be welded oi bolted in place

Number0 olFtme t GAMO' Alt iniinum framte with llatr'qe and removable bottom. to

Ope-ens"- aIo seTco Gasket in all coses where frames are tW Do bolled
MULTIPLE ANDEM T Irarnle Size to riurfa(ce[RGS-6X4T shown lramne Typo~
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Class 200
Fire Stop MCT
Products Frames

Special Application Frames

Conduit Box Assembly Fig. 1

--7

Plate Assembly Fig. 2

iOi

I, Channel Assembly Fig. 3

ill For assistance in designing and pricing special frame applications consult factory-



MCT Frame Class 200
Dimensions Fire Stop

Products

Steel Frames

A* T -- AI~

iA

Fig. 1 Fig. 2G i i
RG RG Fig. 3 Fi.t

RGS Tandem (T) RGB Tandem (T)

Height Width Dimmnsion "B"jrDim. Number of Frame Openings in Row

RGS-2 (Fig. 1) 4.72 5.50 10.63 15.75 20.88 26.00 3113 3625 41.38 46.50 51 .63
RGS-4 Standard 7.03 5.50 1063 , 15.75 20.68 26.00 31.13 36-25 41.38 46.50 51.63
RGS-6 Asse."nby 9.34 5.50 1063 1575 20.88 26.00 31.13 36.25 41.38 46.50 51.63(S•ee Note #11). . .
RGS-8 11.66 5.50 1063 15.75 2.88 26.00 31.13 36.25 41..38 46.50 51.63

SRGS0 Same dimensions as RGS Standard Assembly

;RGB-2 (Fig. 2) 9.44 1 10.25 1 15.38 120.50 25.63.t 30.75 35.88. 41.00 1 46.13 51.25 L56.38
! RGB-4 Standard 11.78 10.25 15 20.50 .63 30.75 35.88 41.00 46.13 51.25 56.38

RGB-6 Assembly 14.09 10.25 15.38 20.50 25.631 30.75 35.88 41.00 46.13 51.25 56.38i ~Including . ..

RGB-8 Flange 3 16.44 10.25 .1 15.38 20.50 25.6&3 '30.756 1 35.88 .41.00 1 46.13, 51.25 56.38 For Each
AGM. RGMO. RGB0 Same dimensions as RGB Standard Assembly AdditionalFrame Add

FiGS-2T (Fig. 3) 9.44 5.50 10.63 15.75 2088 26.00 31.13 36.25 41.38 4C.50 _51.63 .

RG,,S-41 Jan8.em 1.69• 5.50 10.63 15.75. 20.88 1 26.00 31.13 36.25 41.38 46.50 51.63

RGS-8T 'tenriiy 1 5.50 10.63 1575 ' 26.00 13 36.25 4138 46.50 51.63

RGSO (Tandem) Same dimensions as RGS Tandem-Assembly_

"RGG-2T (Fig. 4 1 18.1 1. 10.25 15..38 20.50 2563 330.753.35.88 41.0041 46.13 1 51.25 56.38
---'R G B-4T "Tandem -- -18 " 81 1 0Q 25 15 .38 20.50 25.63 :30.75 35.88 41.00 46.13 l _ •1 2 6 3

Assembly '"

RGB-6T Incuding L234 10.25 15.38 20.50 25.63 30.75 35.88 41.00 46.13 , 51.25 5638

RG- F 2806 10.2.5,i 1538 20.50 25.63 30.75 3588 4100w 4613 5125 56.38

RGM. RGM0, FIG80 (Tandem) Same dimensions as RGB Tundem Assembly

* j NOTE: 1. Dimenslons shown are actual frame dimensions. Allow 1/16"' for cutouts to accept FIGS type frames.

2. Framed ere constructed of 3/8" x 2-3/8'" steel.
r.F-

IK "•
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Class 200
MCT Frame Fire Stop
Dimensions Products

Aluminum Frames

A T IT -J-
Fig. 1 Fig. 2 Fig. 3 Fig. 4

AGA RGAM RGA Tandem (Y) RGAM Tandem (T)

Height Width Dimension "B"
Dim. Number of Frame Oponings in Row -

Catalog number - "A" 1 2 3 4 5 6 7 8 9 10

RGA-2 (Fig. 1) 4.97 5.75 11.00 16.25 21.50 26.75 32.00 37.25 42.50 47.75 53,
RGA-4 Standard 7.28 5.75 11.00 16.25 21.50 26.75 32.00 37.25 42.50 47.75 53.00

Aslembly
RGA-6 (see No 1 .91 5.75 11.00 16.25 21.50 26.75 32.00 37.25 42.50 47.75 53.00
RGA- 11. _,0 16.25 0 21.500 26.75 32.00 37.25 2.50__4.75 _5,300

-RGAO Same as RGA Standard Assembly _-.___

RGAM-2 (FIg. 2) 9-72 10.50 15.75 21.00 26.25 31.50 36.75 42.U0 47.25 52.50; 57.75

RGAM-4 Standard 12.03 10.50 I 15.75 1 21.00 26.25 31.50 36.75 42.00 47.25 52.50 .57.75
Assembly

RGAM-6 Inctudtng 14. 4 10.50 . 36. 5 4.00 4725 52.50 57.75

RGAM-8 F 6ange 1 i,66 1.50 15.75 -21.00 .25 3 36.75 4 5,.50 57.75 For ach

RGAMO Same as RGAM Standard Assembly Additional
________________ -- T - T Fiamne Add

RGA-2T (Fig. 3) 9.94. i - 175 1 .1001 26.'5 3-M 3 7.25 42.50 41.75 53-00
HOA-4T Tandem 14, 5.75 11.00 16.25 21.50 4 26.75 3200 1 37.25 42.50 47.75 53.00
RGA-6T Assembly 19,19 1 5.75 11.00 16,25 21.50 26.75 32.00 37.25 42.50 47.75 , 53.00

RGA.8T l5ee Not. #1) -2381 15.7 11.00 16W.25 21 26.75 32.00 1 37.251 42.50 47.75 53.00

RGAO (Tandem) Same as RGA Tandem Assambly

RGAM-2T (Fig. 4) 14.69 10..50 15.75 21001 26.25 31.50 36.75 ]42M00 47.25 52.50 57.75

RGAM-4T Tandem 19.31 10.50 15.75 21.00 26.25 31.50 36.75 42.00 47-6 52.50 57.75SAssembly .. . .

RGAM-6T Including 23.94 10.50 15.75 21.00 26.25 31.50 36.75 42.00 47.25 5250 57.75

RGAM-8T Flange -28.56 10. 50 15.75 -2,1.0 26.25 31.50 36.75, 42.00 4725 1 52,50 57.75
RGAMC (Tandem) Same a4• RGAM Tandem Assembly

NOTE: 1. Dimensions shown are actual frame dimensions. Allow 1/16" for cutouts to accept RGA type frames.
2. Frames are constructed cf 1/2'" x 2-3/8" aeumLnum.



Class 200
19Estimating Fire Stop

MCT Requirements Products

-.6

NOTE: FOR THE MOST ACCURATE DESIGNCable Tray Method THE GRID METHOD IS RECOMMENDED.
Smallest Frarne Combination Recommended _ _

Cable ______ 12 ___ 1 _____ 24 _____ 36

Montrd RGS-6 RGS 6X2 RGS-6X4 RGS-6X5 RGS-6X6 RGS~-6X7

orchnix rtm edgh accrdigly Calculat-X4RG-6SIions-X 6 are baedo

usng 6" dhe pep tryps.cnb sddpnin napiain

Grid Method 6

The frame size can be easily determined by this method. Each square Is 10 mm x 10-
Imm. One insert module 20 thus occupies 4 squares, etc. One insert module 30

occu pies 9 squares. On the left hand side of the grid you will findthe numbers 2, 4,6
and 8. These numbers represent the packing areas for the various frames 2 thru 8.
For example If you were filling a frame size 2 you would fill In the grid up to the
heavy line marked 2. Tho same method applies to size 4, 6 and 8 frames. SeeI
page 8 and 9 for more explanation.

aTTT- :1 Spaeri occupied
I I i77 - 1-L bya 30 series

module.

AlFrame Capacities 20asere mod~ule. y

Moue eie 5 0 30 40 90~ 120 The numbers giveim in theMoul Serie 15 030b10n are based on the
Module Hole 4s -4 1-4 2-4 3-4I5-0 79 srrne nicodule &atlas being
dia in mm. 4-9_ 4. 1 12__24 223 32-5 507 75-95 _ ~

Framre Size Number of Cables per Single Frame opening
It ai miIuee of module

2 32 18 8 3 2 0-___ ______ 5(.r'e% use,'us

4 64 ~~36 - 169 4 jineto

6 96 54 24 12 8_ _

8 28J72 32 18 j 2 2



Selecting
Class 200 Multi-Cable
Fire Stop Transit
Products Components

Grid Sheet Method *."I.L 7 .1 -liT-

1. List all cables and/or conduits and their outside dimensions. • - .I - -

2. Select the proper size Tecron" module from the Module . Ao 21"

Selection Chart for each cable or conduit O.D. size. VA--'- - -i _ - - -

Cable: Select the module with an inside diameter one size a
smaller than the outside diameter of the cable (see IWA0 0 000 o. LU, u hOU

"RIGHT" illustration). 0, .. .I -.

Conduit; Select the module with an inside diameter the TW 0 ' ,c ,W
same or slightly larger than the outside diameter of -. - - -1 - -r.
the pipe. (See Note 2) OIL W. . e4 N

3. The layout grid sheet, form #200-GS-001 shows the actual 7 77 -•

available space on the inside of a frame. The circled I - -, - ,- dO-
numbers at the left border InL,.cate the frame sizes. Each .. .in

box on the grid sheet ropresents a 10 millimeter square.
All frame sizes are 120 millimeters wide. ,-r, •n.. .•........... ,,...,

4. Using the layout grid sheet, arrange each of the selected " . " . "
Tecron' modules on the grid by outiisirng its specific i.
location. Note cable or conduit designation and module part • . •
number as shown on the sample, indicate spare or blank I W'") 00 d-
Tecron`.modules in the same manner marking an "X" ' - ,.

through the square and noting module part number. Stay
plates are shown as arrows between each completed row of - -- --
modules. . .

5, Develop frame catalog number based on mountIng
application and number of frames required and desi-ed
arrangement. -' " . .

6. Bill of material should include the required frame, and . .TT 7 "-Z7
necessary Tecron' modules, and stay plates from the grid ,--I
sheet, Include one end packing assembly and one
compression plate for each frame opening.

NOTE: C -2362- WRNG WRONG RitGHT
Completed grid sheets are necessary for the installer to

properly determine cable or conduit runs through individual
frame openings. E 11 Gr oov

2. For conduit applications, consult factory befote conduit is C Eo t Gmvl G0o vre

installed.

Module Selection Chart
Module 15 Module 20 Modulo e 3.d 40 Modu W-0 ModUieu if) 9 Module 120 Spares Fill-ins

A .591" A = .787" A = 1.181" A = 1.574" A = 2.362" A = 3.543" A - 4.724" 1510 24 x 510
B = .295" B = .393" a = .590" B = .787" B = 1.181" D = 3.543" D = 4.724" A - .591' A v 4724-
D = .591" D - .787" D = 1.181" D = 1.574" 0i = 2.362" D = .591" D = .196"

Part -El. Part "E" Part I"E" Part ".E" Part "E" Part "E" Part ".". -

No. Inside No. Inside No. Inside No. Inside No. Inside No. Inside No. Inside
Size DiaJM. Size Diam. Size IDIm. Size Di9m. Size Diem. Size Diam. Size Diem.
MM Inch MM Inch MM Inch MM Inch MM Inch MM inch MM lInch
1514 .157' 2014 .157 30112 .472 40/22 .866 60/32 1.260 90150 1.969 120175 2.953 2010 12 x 1010
11 ].. h " 9 .i97 20/5- .19" T 0l13 .512 40124 5945 60/34 1.339 90155 2.165 120/80 13.150

"1"516_" .236 2616 02•6-30-14 .551 40/6" 1.-02 60136 1.417 90160 2.362 120/85--1" A = .787" A 4.724
1517 .276 2017 .-27 30/15 .591 40128 1.1"2-•--08-1-4%"906 2.55 12&/ 3343 0 .787" D = .393'

515/8 .315 158..Y 30/16 -. 630 4.01315 -1. 18-1 _61Y46'i57 W07C . 1"M 5 74 _ ______ TWO
15/9 .354 20/9 .354 30117 .669 40/32 1.260 60/42 1.654 -- =

2 0/101 .394 30118 .79 40/34 1.339 60144 1.732 30/0
20/11 433 30/19 .7481 _ 60/416 1.811 - - -

20/12 -472" 30/20 .787 60/48 1.890 A = 1.181"
2013 .512- 30/21 82f -- 601/66- 17969 D = 1,181"
20/10 .551 30122 .866 60/52 2.047

30/23 9060 60/54 2.126
0=±j__ I-.___

3024 L4



2OIHM 2O(.G.;-Oo1 Muh-Cablc 1rans,, Lavuul Gid PROJECT

G. III

INSTALLED BY

GRID ACTUAL SIZE INSPECTED BY

.PART. jTY PRICE TOTAL PART QrV PRICE TOTAL

SFAWIL 30/21

-END 30/22SPACKING ./ .

.COMPH 30/23
PLATE

"STAY 3----
PLATES 30/24

FILL-IN STRIPS SIZE 40 MODULES
... .. , r i24.5 /0 40/,o22

"12 x 10/0. 24

BLANK MODULES 40/26

I,.• ___- Z T I 40/22 •

6 30/0 40,28

SIZE 15 MODULES 40/34

15S4 SIZE 60 MODULES

15/5 60/32

d W0/34

1517 60/36
15/8 J 9/38

15/9 __60/40

SIZE 20 MODULES 60/42
20/4 60/44

.,,. .. 200/5 60/46

20/6 e0/48

20/7 60/5o
'0/B60/5?

20/8

2U/9 60•'5-r4. .. I

20/10 SIZE 90 MODULES

20/11 90/50

.f20/12 W055

2 20/13 W4
i ) ... 2011 W/165

SIZE 30 MODULES 90/70

"I 30/12 SIZE 1-0 MODULES

30'13 120,75

30/14 120 B0

. . . 30;15 120 85' ' .•30 16 a;.10.90

. . . ... 30!17 12095
OPTIONAL

0 I II A N DIN I
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Class 200
Fire Stop

MCT Component Products
Weights

Insert BMocks - Average Weight Per Pair

15/Series 1.0 oz.
20/Series 1.5 oz.

30/Series 2.5 oz.
40/Series 4.0 oz.
60/Series 8.5 oz.
90/Series 22.0 oz.

120/Series 40.0 oz.

Accessories Spare Inserts Fill-in Inserts

Compression plate - steel 21.0 oz.
Compression plate - alum. 9.0 OZ. Average Weight Each
Stay plate - steel 5.5 oz. 15/0 1.5 oz. 24 x 5/0 2.5 oz.
Stay plate - alum. 2.50 oz. 20/0 2.0 oz. 12 x 10/0 3.5 oz.
End packing - standard 27.0 oz. 30/0 3.5 oz.
End packing - special 26.0 oz.

Steel Frames
RGS-2 - 4.5 tbs. for single opening. Add 4 lbs. for each additional opening.
RGS-4 - 6 lbs. for single opening. Add 5 lbs. for each additional opening.
RGS-6 - 7.5 lbs. for single opening. Add 5.5 lbs. for each additional opening.
RGS-8 - 9 lbs. for single opening. Add 6 lbs. for each additional opening.

RGB-2 - 13 lbs. for single opening. Add 5.5 lbs. for each additional opening.
RGB-4 - 15.5 lbs. for single opening. Add 7.25 ibs. for each additional opening.
RGB-6 - 18.0 lbs. for single opening. Add 8.0 lbs. for each additional opening.
RGB-8 - 20.5 lbs. for single opening. Add 9.75 lbs. for each additional opening.

RGB-2 - 14.75 lbs. for single opening. Add 6.75 lbs. for each additional opening.
RGB0-4 - 17.25 lbs. for single opening. Add 6.5 lbs. Ior each additional opening.
RGB-4 - 1.7.5 lbs. for single opening..Add^ 9.25 lbs. for each additional opening.
RGBO-6 - 19.75 lbs. for single opening. Add 9.25 lbs. for each additional opening.
RGBA-8 - 22.25 lbs. for single opening. Add 11.0 lbs. for each additional opening.

RGA-2 - 2.0 lbs. for single opening. Add 2 lbs. for each additional opening.
RGA-4 - 2.5 lbs. for single opening. Add 2.5 lbs. for each additional opening.
RGA-6 - 3.0 lbs. for single opening. Add 3 lbs. for each additional opening.
RGA-8 - 3.5 Fbs. for single opening. Add 3.5 abs. for each additional opening.

NOTE: 1. For RGM frames use RGB weights
3. For RGO frames use RGS0 weights
4. For RGAO frames use RGA weights
4. For RGA0 frames use nGA weights



List of Tests Successfully Class 200
Performed On Fire Stop
MCT Products

(All tests were performed using steel frames.
Aluminum frames used for other envlronmental
conditions, such as a moisture barrier.)

By Nelson Electric

1. Capacitance comparison test on various types of coaxial cables
2. Watertight integrity test on Multi-Cable transit utilizing Nelson "Cast Enclosure"
3. Cable temperature rise in MCT (derating not required)
4. Preliminary cable holding tests on MCT for THW, 600V and 5000V cable (see "Cable Support")
5. Class I Group D, explosion test
6. ,Helium leak test of Multi-Cable Transit
7. Four hour fire test for a utility.
8. Four hour fire test bus duct
9. Three hour fire and hose test

10. MCT eddy current test
11. Class I, Group B explosion test for hazardous environment
12. Fire test with aluminum conduit
13, 25# and 50# air pressure test of MCT Uni-mount
14. Sound attenuation analysis of MCT, 125-4000 HZ
15. Two hour PVC pipe test

By Independent Laboratories

1. Lockheed Electronics 1578C-4454 one hour fire test (U.S. Navy and U.S. Coast Guard) for
bulkheads. ASTM-E1 19 and Solas (Safety of Life at Sea) are basic testing documents.

2. Metallurgical Processing Laboratory - one hour fire test for ships deck. Same activities and
regulations as above.

3. Lockheed Electronics 15783-4454 MIL.-S-901C shock test.
4. Lockheed Electronics 1578A.-4454 MIL-STD-i67 vibration test.
5. Westinghouse Canada CWAPD-15 2x101 effects 9f gamma radiation on MCT components.
6. Underwiitius Laboratory H7269-2 two hour fire test "Wall Opening Protective Multiple-Cable

Device For Use In Masonry Walls". This was a fire and hose stream test.
7. National Research Council of Canada two hour fire test on cable and conduit with Positive

Pressure.
8. HCL (Hydrogen Chloride) emission test on moduis by Bridgeport Testing Laboratory. Compares

our emission to that of various cable la,,kets. (HCL emission from Tecron- is infinitesimnal)
9. Underwriters Laboratory three hour fire and hose stream test on block and brick masonry

Walls.
10. Underwriters Laboratory three hour fire test on concrete floor slab.

L -



Clas 200Installing
Ciss 200p Multi-Cable --

PireduStsp Transit

Typical Frame installation Methods

eG atal ncased Ink ROas weided on st"elatie wall Ram surfas" Mounted

concrete for flush mounting 
WU ot n ~rfgse

installation of multi-Cable Transit is quick,, easy, and economical.

The basic Steps are described below:

i. mpty frames are cost into 
4. Comr-tand~f prae sse

o0' surface mounted to aginst tod and pressed,1

- conventiora co~r~flor b- 
before packing last row of

metnods. Cables, conduit, -
Tcrf m ul.

Or pipe are run according
to utancloto design criteria.

2. Pefom~d ~crn~S. When the last row has

2 , stpr ef r me d u e To r e - b een packed the

inastert mro dund s oe coMprgssion boll is
insbre, aroundu~,o each tightened until there Is

cabl, coduit of IPO.space enough to put In the
end packing.

6. Insertion and tightening

3. Stay plates are placed -of end packing completesO

between rows ot Tacron, h lb
mnodular..0

P~ne inS U0 5 Afi~
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Nelson ~~~ ~ ~ ~ ~ ~ ~ rl Inrdue Flms 1 TeBetFr-So-o

S N nA pu as t

Nelson Introduces Flameseal il--The Best Fire-Stop for :.. •mWall and Floor Penetrations Is Now Even Better.

rLa M E~ntSE/t1N.so s t mH ' use arid most cost effective fire-stop product No -'-available. Nelson is proud to announce that mess.now the best is even better -- Nelson No 4READY TO-USEIO-STOP PUTTY f-LA.MLSEAL 1. Consider these features: waste. S
* The only fully inspectable non- * Longest shelf lite

mechanical fire-stop. of any fire-stop compound.* An oxygen index of 53%. 0 No curing t me--no drying time.* ... l I - r,*als Cls. * Halogen free 0 Immediately and completely" ," I il. void or cavtilynnhtuil as. inspectable.(LL fted by Urdwriers Laboratornus. 0 Paint,,ble 
ic nsiable.IIn sicpr use i lirouqi iP cerera lhun • Air and S nm oke tight * Q u ck one s de application7 In~llSop sy!;ttrn no% 83. 814. 85,• 8C). • W(eather leSlislli[1 0 RekiSable.

17. f8. ill ani 10?/ Suitable for neost i iilil 0 taxic fumes.
35L4

Seu UL Classi.isd iiuulchriq Male- erlvIrlrlnlerrs 0 N h ey or skinsials Direclory Nelson I-LAMUSEAL II retaiins All of tIte 0 Abeto. . .. tealures ihat U al ie or.i..i l Iil FIAMLSIAI Outside Oklahoma call
an industry le'lder. the ILAMEEAL Hothne

a U.L. Cl.isstied* for 3-houtr fire I I300 33 1 SEAL
rcid 1-hout (onld side t['llilt0,ratu-e

raltinrt.
* uWikeEst aind easlest Insllat•ion .

without special tools.
* Lowest installed cost PO. Box 726 • Tulsa, Oklahoma /4101* Easiest rmrthnd for retrohrting. (918)62/-5530 - lelex 216459



I NELSON

ROEAY TO USE FIRE-STOP PUTTY

Nelson FLAMESEAL 11 is 2premixed putty that
completely seals openings
in fire-rated wals, ceilings
and floors. When exposed
to fire, Nelson FLAMESEAL II
swells to fill voids created /
by the burning away of
cable jackets, =ve .,n_ . , Nelson FLAMESEAL II fire- 4 . b ,

the ane oxic srnoke.L. stop putty is conveniently

Classified, Nelson bars - 10 to a case.FLAMESEAL 1i meets
requirements of Section - a'300-21 of the National For further information callElectrical Code. No other the FLAMESEAL toll-free e r-. cproduct combines this j' Hot Line:
package of fire-stop
protection with such 1-800-331- SEAtL,
simplicity of use and In Oklahoma call -- _-__"_______. .

1. Inspect and clean /xi
opening. Unwrap bar Y 3
and pull off appropriate AMMamount.

Z Press Nelson (
FLAMESEAL II into -
opening, beginning at
the bottom of the hole.
Pack a layer to aminimum thickness of ) -3/4 inch. 1,f~ii ~ f3. Pack inexpensive loose
ceramic fiberto -
3/4 inch from top of
opening.

4. Fill remainder ofL ~opening with Nelson6
FLAMESEAL II. Rewrap
unused portion for
future use.

II
Nelson Eectric - PO. Box /26 - ulsJ, klkl.hoinM 1401 1918)62/ 5530, ,Ilx 216459 

-



READY TO UPss FIRE-STOP Pt•TY

4i

Technical

Data

No other manufacturer can offer all of the benefits you get
from Nelson's new fire-stop putty.

a Exceeds U.L. Classitied" standards for 3-hour fire
rating and 3-hour cold side temperature rating.

* Quickest and easiest installation-no special tools.
* Lowest installed cost.
9 No mix, no waste, no mess,
9 Longest shelf life of any fire-stop compound.
' No curing time-no drying time.
* Immediately inspectable.
* Easiest method for all retrofit.

"' Quick one-side application.
i Reusable.
9 No toxic fumes.
s Not harmful to eyes or skin.
o Asbestos free.
e Immediate fire-stop.
* No cable derating required.
* The only fully inspeclable non-mechanical fire-stop.
* An oxygen index of 53%.
* Halogen free.
* Paintable.
* Air and smoke tight.

Weather resistant.
•Suitable for most industrial environments.
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1.0 PRODUCT DESCRIPTION 1.1.4 Accessory Hardware will 3.0 LIMITATIONSNeison Flare~seal 11 ib a U.L. be required on oversizedNilo amsl1 asbeclassified fire-slop product in or blank openings Anchor Nelson Flameseal II has beenform. Comnleley pre- bolts shall be used to hold tested to and is in compliance
ceramic fiber board in with UL 1479- No other iepremixed and presedy to uae. iplace or support wire sentation or claims are made

be hand pressed into place should be used to provide with regard to product use.forming an immediate lire-seal, rigid backing.AlhghNsoFaeeaIIiWhen exposed to fire the Although Nelson Ilameseal 11 is
intumescent material will swell compatible with most acid andto seal off voids caused by chemical spills we do notdeteriorating cable jackets, 1.2 TECHNICAL DATA recommend heavy exposure ormaintaining the seal and 1.2.1 Flareseal II Putty direct contact with strongpreventing the passage of fire Color ................ Tan Chemicals. If verification isor smoke to adjacent rooms. Density ........ 04q lbs./in3 required contact the factory.
Nelson Flameseal I1 has been Consistency. 7.00 mmtested and classified' by Under Activation (Penetrometer) 4.0 STORAGE
writers Laboratories forating Temperature ....... 500-F. All materials should be stored(F-Rating) and three hour cold Unit Size ..... "x3"x12"bar indoors. No special precautions

Dielectric Strength/side temperature rise 
are required. There is no(T-Rating). Thickness.. 356 volts/mil linmitation on shelf life. Partially.n)Thermal 

Conduclivily ..... used bars should be rewrapped
0.4K cal/M.hroC at 25 0 C___ Volume Increase in in their packing before being

Fi,, . volo or cavity n,,e,,.11. C1,, C 5 1.1 Fire ..... 180% minimum
sYLs by Undetrwrnts Laboratores inr,
9 o014M ule 53hrogh48en.raI,on all.a@p 1.2.2 Ceramic Wool

and 17. 4 Temperature Hated ....... 5,0 INSTALLATION23000 F REQUIREMENTSSan UL Building Matenlfs hi eclory Color ............ W hiteDonsity (as shipped). No special skills, tools, orDensity (as s./hpp nominal precautions are necessary for
Density (as installed) ...... the installation of the Nelson

1.1 MATERIALS 12 lbs./ft3 nominal Flameseal It system,
1.2.3 Ceramic Fiber Board All penetrating items shall be

Fat eriasto are as follows:Temperature firmly anchored or secured priorFlae~seal are as follows: Rated ........... 20000 F to the installation of the fire seal1.1.1 Flameseal II Putty as Color ........... Off White system.manufactured by Nelson 1.2.4 Accessories The opening should be clearElectric of Tulsa, Okla- Anchor Bolts-Plated steel, and clean of all loose foreignheoda. It shall be soft and '/4-20 with expanding steel materials.easily formed by hand. anchor.

1.1.2 Ceramic Fiber Insulation Support Wire-Plated 12 8.,0 -N -LLAkIOJU GENLHALshall be a fiber material gauge steel wire.
capable of exposure to Inspect and clean opening.
temperatures in excess of Unwrap bar and pull offJ00° F. It shall be 2.0 APPLICATIONS appropriate amount.
flexible and easily worked.is used to Press Nelson Flameseal II into1.1.3 Ceramic Fiber Doard will restore the integrity of fire rated opening, beginning at the
be required to provide walls and floors. The systems tomimu thock o 3ae
rigid support on large to a minimum thickness of 3/4r u nare used in conjunction withoversized openings. The penetrating iterns such asboard shall be rigid and electrical cables, cable Irays, Pack inexpensive looseable to withstand tempera- conduit and pipes (it may also ceramic fiber to -.4 inch f rum toptures in excess of 20000F. be used to seal blank holes), of opening.



Fill remainder of opening with Seller's and manufacturer's only 10.0 ARCHITECTURAL DETAILS
Nelson Flameseal 11. Rewrap obligation shall be to replace The following assemblies have
unused portion for future use. such quantity of the product bee tostowin asse.lieshickproved to be defective. No other been tested in a 4/." thick
For more detailed information prrvnto be efessed or lightweight concrete wall/floor
see Inslallation Instructiun warranty is expressed or (See U.L. Building Materials
Sheet. implied. Directory for individual F and T

Neither seller ncr manufacturer ratings). As the thickness of the
shall be liable for replacement wall/floor increases, fire (F) and

7.0 MAINTENANCE & RETROFIT labor, any injury, loss or temperature (T) ratings will

Nelson Flameseal i1 can be damage, direct or consequential improve.
removed and reworked at any arising from the use of or Electrical cables 300 MCM and
time. inability to use the product. smaller have been tested and

When changing out cables, be Only applications covered by are approved with PVC and/or
sure to re-install both wool published test data are XLPE jackets. The cables may
packing and putty in the same recommended. User assumes be installed with or without steel
manner as the original all risks and liabilities when cable tray. Metal pipe and
installation. New putty may be determining suitability for an conduit have also been tested
mixed in with older installations application, and approved.
as needed. Any unused putty
should be rewrapped and 9.0 AVAILABILITY
stored in its original wrapper.

The Nelson F:lameseal II
System--putty, wool and

8.0 GUARANTEES accessories are available

Nelson Electric warrants that through authorized distributors.

each quantity of Flameseal II Contact factory for address of
Putty shall meet the product your closest outlet.
specifications designated in this
literature.

The information and data contained herein are based on information we believe reliable. You should thoroughly test any
application, and independently conclude satisfactory performance beiore commercialization. Suggestions of uses should
not be taken as inducements to infringe any particular patent.

Flameseal II is a registered trademark of Nelson Electric. All rights reserved.

SUGGESTED SPECIFICATIONS

A fire-stop system shall be used to seal all penetrations of electrical cabies, pipes and conduit through tire-rated walls
and floors per U.L. 1479. NEC 300-21 and NEC 800-3(c).

The fire-stop system should consist of a heat activated putty and a high temperature fiber irsulation. It shall provide an
immediate fire seal, requiring no curing time. emit no hazardous or toxic fumes, and be inspectable.

- -"-".-.--. .. ...



ii

FLAMESEAL II INSTALLATION DETAIL FOR FLA'AESEAL 11 INSTALLATION DETA;L FOR WIRE TRAY
PIPE, CONDUIT OR CABLE

Normal opening, dual acc.ess Normal opening, dual access

Legentd N iI Flameseal 11 Putty
Ii 42 Steel wirL tray

Legend 3 Electrical cables
1- Flameseallif Putty 4 Stuffed ceramic fiber insulation
2 Penetrating item-pip -.onduit. cable 5 Wall or floor
3. Stuffed ceramic fiber lufation
4. Wall or floor

Oversized opening, single side access

Norma? opening, single side access

I'- --.-1

1. Fl mo ea P tt

tiff 32 Stee! wire tray
3 Electrical cablesLegend4 Stuffed ceramic fiber insulation

2. Penetrating item-pipe, conduit, cableRidfiebor
3.Stuffed ceramic fiber insulation 6 Support wires

4. Wl 1fl Wall or floor

Oversized opening, single side access Oversized opening, dual access

41 1 mee l i uf

Legend 2 Steel wire tray
1 . Flameseal If Puffy 3 Electrical cables
2 Penetrating item-pipe conduit. Cable 4 Stufferd ceramic fibei insuilaioii
3 Stuffed ceramic fiber insulation 5 Rigid fiber board
4 Support wires 6 Steel anchor bolts
5 Rigid fiber board 7 ',inch beau seal of F~iamese itit Puffy
6 Waft or floor 8 Wa 11 or floor

A UNITOF 094MON&UL 0096GA16

NELSON ELECTRIC, A UNIT OF GENERAL SIGNAL

P.O. BOX 726 e TULSA. OKLAHOMA 74101 e TOLL FREE 1-800-331 -SEAL 9 (918) 627-5530 * TELEX 216459



Blast resistant and gastight owall sleeve system for electric cables

Type SJ-150

K',,
Fr

;.-N; A:4Y - .'/% Or5

n rertnergatgtwls

The15 sysstem is applicgbed tor cnable codiamteos of 8.ec54icmcaDuest therodugblart

structure of the system the cable sizes can be changed even after concreting work
_ is finished.

i W The structure is also suitable for modern concrete formwork technology.



TECHNICAL SPECIFICATIONS
1. Blast D.urability

The wall sleeves shall withstand long duration blast waves with reflected peak
overpressure up to 18 bar. Additionally the wall sleeves shall withstand a static
overpressure of 18 bar positive and 0,2 bar negative acting from the outside.

2. Tightness

The wall sleeves shall be absolutely gastight.

3. Mechanical Shock Durability

The wall sleeves sha!l withstand a mechanical shock of the installation wall
where the sudden change in velocity is 1,1 m/s in horizontal and 1,5 m/s in
vertical direction.

4. Temperature Durability

The wall sleeves shall remain fully operable within the ambient temperature
range of -20... +80. C.

5. Surface Treatment

Standard surface treatment of the sleeve main components shall be hot galva-

nizing.

6. Quality Control

Due to the nature of the product the wall sleeve manufacturer shall have a
functional quality control system supervised and approved by an acknowledged
inspection institution.

DESIGN INFORMATION
The construction, layout dimensions and cover types with cable alternatives are
gi' n in drawings nos 1, 2. 3 and in "Selection Table".
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SELECTION TABLE

COVER CABLE STUFFING BOX
TYPE SFS 2193

0 mm pcs Pg pcs

1 37-41 3 42 3

,, 2 21-26 4 29 4

S21-26 2 29 2
37--41 1 42 1

1 12-14 2 16 2
37-41 2 42 2

12-14 3 16 3
21-26 2 29 2

6 12-14 9 16 9

COVER POWER CABLE SOCKET
TYPE 0. mm PCs NS pCs

7 43-54 1 100 1

a8 33-40 1 1 65 1

HOW TO ORDER
In your order please indicate the following details:

- Product type
- Cover type number
- Wall thickness

( For examble: SJ-150- 4-S 600

(J

Manuflacturer

• iie? O q Asentajankatu 3 00810 Helsinki 81 Tel.int. -358-0-780655 Telex 123225 Sheg it

;7I iI II



PASSAGEWAY
MODULAR COLLECTIVE PROTECTION

SK-1273 SERIES

SK-1273 Passageways are designed to maintain a weather tight seal
around square or rectangular openings in adjacent structural elements
where differential movement may occur due to blast effects or ground
settlement.

The standard modules allow for up to a 3" displacement in the X, Y, or Z
axis, individually or in combination. Gradual or abrupt displacements will
not affect the seal.

Standard modules are also compatable with standard Temet blast and gas
doors equipped with matching weather seal frames.

Examples of uses include coupling rigid mounted blast doors to shock iso-
lated specialty doors (RFI, gas sealed, fire rated, etc.), providing portals
between two rigid structural adjacent elements for personnel, piping,
cabling, or ducting and many other applications where differential move-
ment is a concern.

A full passageway application normally requires a male unit which includes
an SS cover set, a gasket set, a threshold plate and clamp set, and a fe-
male unit which includes a clamp set only.

The cover set provides bolt on stainless steel covers for top and two sides.The gasket set provides a neoprene sheet gasket cut to proper length and

glue to make the field joint in the neoprene sheet gasket.

SPECIAL OPTIONS

Units providing greater displ -ement may be obtained on a special order
basis.

Units to accommodate special wall shape details may be obtained on a
special order basis.

Std. surface treatment is factory primer. Other trnatments are available on
a special order basis.

TUSA SK-1273-88-4

Si |_i•I -i



ORDERING INFORMATION

S~FOH

SF ,S

M

ORDERING NUMBER
Model No. FOW x FOH x T M or F PRODUCT: SK-1273
SK-1273 36 x 84 x 12 M SIZE: FOW = Free open width (inches. min.
Will provide male side of 3' x 7' passage- 12)
way for mounting in a 12" Cast or Block Wail FOH = Free open height (incles, mn.

SK-1273 36 x 84 x 12 F 12)

Will provide fema', side of 3' x 7' passage- T = Thickness (inches, min. 8)
way for mountng in the adjacent 12" Cast or M = Male Set. Includes SS Cover
Block Wall Plate Set, Gasket Set.

SeThreshold Plate and ClampSet

F Female Set. Includes Clamp
Set only

~reU5HRrlhýc

I.

"737 Walker Road, P.O. Box 439, Great Falls, VA 22066, (703) 759-6000. Telex: 90-1932

TELEFAX: (703) 759-6G67
_________________
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A medium modulus,
versatile, general purpose,
high performance silicone
construction sealant

FOR DEMANDING CAULKING AND GLAZING
APPLICATIONS.
Composition: Spectrem 2 is a ver- demanding weatherproofing appli- a Other natural stone substrates.satile, neutral cure, one-part, high cations. Spectrem 2 is recom- (Tremco believes all siliconeperformance medium modulus mended for use on both new con- sealants have the potential tosilicone, which reacts with atmos- struction arid renovation projects. stain or discolor natural stonepheric moisture to produce a substrates. Because of thisflexible silicone rubber, ideal for a Features: aesthetic issue, we highly recoin-wide variety of general purpose * Excellent movement capabilities mend that DYmeric or DyMoniccaulking and glazing applications. (+ 50% - 50%). high performance sealants beS Spectrem 2 provides high perform- * Excellent gunnability throughout used in these applications.)ance capability as well as excep- a wide temperature range • Application in airtight enclosurestional cure stability and shelf-life (- 3511F to i600 F) (- 37 0 C to as the sealant requires at-properties. 71°C). mospheric moisture to cure.
Basic Uses: The medium modulus a Long product life expectancy * Horizontal traffic joints.profile and outstanding physical (30 + years). Packaging: Spectrem 2 is availableproperties of Spcrm2 allow for * Unaffected by ultraviolet light, in 10.3 fl. oz. (305ml) cartridges,sealing artid Spectrem 2 and- ozone, moisture and extreme 30 cartridges/case. Bulk packagingwide variety of demand- temperature variations. (2 gallon and 5 gallon) is availableing applications. Spectrem 2 is a Good tear resistance.suitblefor otha wie vriet ofby special request. Product shelf lifesnitable for both a wide variety of * Excellent unprimed adhesion to is 12 months when stored below
general purpose caulking applica- most common substrates. 80OF (270C). No special cold tern-tions and for glazing applications, * Rubberlike properties are main- perature storage provisions areincluding cap beads, toe beads tained throughout product life. required.and heel beads/air seals. It is par- - Service temperature range
ticularly well suited as a weather - Standard Colors:seal in butt (2-sided) and stopless -65Fo3F,0 White, Off-White, (... .Bronze,.(4-sided) glazing systems and ideal a Dry tools easily to a smooth, Gray, Blackfor sealing joints within the curtain/ attractive finish. Applicable Standards:[bwindow wall systems. a Skins quickly. Spectrem 2 is supplied in a non-Capable of taking extension, * Stable curing system assures sag formulation which meels orcompression, transverse and longi- product reliability, exceeds the requirements of U.S. ,tudinal movements, Spectrem 2 a No special cold storage require- Federal Specifications for siliconeresists severe environmental condi- ments are necessary. building sealants, Class A one corn.tions such as wind loading, wind ponent building sealants, applicabledriven rain, snow and sleet, and is ASTM tests, and liTemco standards.impervious to acid rain, ozone, Limitations - Not for: TTS-00230C (COM-NBS)ultraviolet light and extreme tern- 9 Exterior below grade use. Type II, Class Aperature variations. Because of its * Continuous water immersion. Fr-S-001543A (COM-NBS),
excellent adhesive qualities, the * Application over tars, asphalt or ClasspA ( -Stenacious adhesion of Spectrem 2 materials that bleed oils, plas- ASTM C-920-79.Type S,will not degrade, thus providing [he ticizers or solvents. Grade NS, Class 25,long-term performance requird for o Marble substrates Use NT M, G, A and O.



Typical Glazing Details
Joint Design:
Spectrem 2 silicone sealant is amedium modulus high perform- 

Seteance silicone sealant capable of SI'IrejIaccepting joint movement of
+ S0O% - 50% in extension and S~~rm2Cap Bea

compression.
Good joint design in the con- SST-800 Tape 'struction industry dictates 4 times 

- ro-tgthe anticipated movement of build- Setting Block Arwswing Components be used when- (80-90 Durometer)calculating joint width. The the-
oretically derived 2:1 Movement
factor is based on thermal move- 

'ment alone and doessn't alo foribl
- ~~variances found al the job site and We oe ArSatherefore should not ba used. Spectremn 2 or

The :1 esig fator ccomo- ProglazeThe 1 dsig facor ccomo- Silicone Sealantdates both thermal mnovement andwide variations in tolerances of SCR-820Jon
construction materials, fabrication Dense Spacer 2Baknand erection often found in the Spectrem 2 orfield. This will also accommodate Proglazejoints installed narrower than origi- Silicone Sealant 

Spectrpr~r 2nally designed. 
SealacntTreMCO'S many years of on-site SealantrI ~construction experience indicatesU

the 4:1 movement factor to be a*prudent approach for use in joint 
Customdein.Cnac ou rmco rere- Dense Gasket Gsesentative for specific joint design* recomnmendations,

SCR-820Setn
Suoretting

SPectrern 2 or
Silicone Sealant .

SCR-820

Dense Spacer ----
Spectrem 2 or
Proglaze

Spectrem 2

Gasket 
withSOonge

SCR-820 Setting Block
(80-90 Durometer)
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Bead Configuration for
General Purpose Sealing: Joint Width-to-Depth Recommendations for
Spectrem 2 silicone sealant should General Purpose Sealing
have a ratio of approximately 2:1 A. Width 1/4 3/8 1/2 5/8 3/4 7/8 1
joint width to sealant depth. The B. Depth 3/16 3/16 1/4 3X8 318 3/8 1/2
sealant depth slhould be not less C. Lineal 410 275 154 82 69 59 36
than 3/16" (4.8 mm, minimum) and
not greater than 1/2" (12.7 mm, ft./gal.
minimum). See the table at right.

Recommended Joint Design with Joint Backing
A joint designed at four times the
anticipated movement should haveConcave Sealant Bead

" a width (A) to depth (B) ratio not Concave Sealant Bead

less than 2 to 1. The sealant should "
be tooled concave to eliminate
unsightly bulge when joint is in ...
compression cycle. The concave -.: Joint Backing
hourglass bead profile reduces .

stress on the bond line.
A 0, 1

,Id Recommended Joint Design with Bond Breaker
Surface Preparation:h e The joint interfaces should be
clean, dry and free from any foreign A
matter. . I_ I ."

Some substrates may require
grinding, cutting or mechanical
abrading to produce a sound, Concave Sea
clean, dry surface for sealant I
application. Any surface dirt, dust Bond Breaker Tape
and loose particles, should be
removed from the joint prior to
application of the sealant.Metal, glass and other non- Priming: Spectrem 2 does not Joint Backing - Bond Breaker:Metal, r gossuas sld bher w d rpquire a primer on most common Joint backing should be used torous surfaces should be wiped rconstruction substrates. However, control the recommended jointowed by a dry wipe with a clean some matei'ials with special sur- depth and prevent 3-sided adhe-

fae c ,haracteristics, finishes or sion. Joint backing may be openfaporates. Preferred solvents are coatings, may require a primer. A call polyurethane foam or closed
methyl ethyl ketone (MEK), toluol or trial application of the sealant is cell polyethylene. Joint backing
xylol. A trial application of the sol- recommended before commence- must be theroughly dry. Where joint
vent to an applied coating or finish ment of the project. design or depth will prevent the use
is recommended to ensure there is Primers: of joint backing, an approved adhe-
no adverse reaction. Primer #20 sive backed polyethylene bond

Primer #21 breaker tape must be installed to
Primer #22 prevent three-sided adhesion. Do

not install more joint backing or
NOTE: See Primer Data Sheets for bond breaker tape than can be
specific instructions. caulked in one day.

r ii
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Application: Typical Performance Properties
Spectrem 2 silicone can easily be
applied with conventional hand or As Supplied:
air-powered caulking equipment. ASuTM C-679-77rTack'fieeitimrne, hours -124

The sealant should be applied in a Full Adhesion, days 14-21
continuous operation with ade- ASTM C-639-83 Flow sag or slump; inches Nil

quate pressure to fill the joint to the working time; minutes 20-60

proper width and depth. (Do not As Cured: Alter 14 days at 77*F (251C) and 50% RF.H

overfill the joint.) ASTM C-661-83 Hardness; Shore "A" 25
ASTM D-412-83 Tensile strength at maximum elongation; PSI 175

Tooling: Dry tool the sealant with ASTM D-412-83 Tensile strength at 100% elongation; PSI 65
light pressure immediately after ASTM D-624-81 Tear strength, PLI 30
application to ensure positive and ASTM C-794-80 Peel strength. PLI

complete contact of the sealant to ASIM C51083 Aluminum, Glass, Concrete 25

the joint interfaces. TT-S-0C1543A Stain and color change None

Masking- Should masking be Ozone, resistance Excellent
Joinl movement capability

required, it is recommended the Extension + 50
masking tape be removed immedi- Compression -50

ately after tooling, before the uv resistance Excellent
sealant skins.

If necessary, the sealant can be Cost: Cost information is available such claims in writing, during this
installed below freezing provided from your local Tremco representa- period, will constitute a waiver of all
the surfaces are clean, dry and tive, Tremco Distributor or by claims with respect to such prod-
frost-free, We recommend, how- calling our Customer Service uct. This warranty is in lieu of any
ever, for best conditions and Department. For information call and all other warranties, expressed
performance, that the sealant be Tremco in Cleveland: U.S. or implied.
applied above 40 0F (4 OC). 800/321-7906; in Ohio call Maintenance:

Cure Rate: 216/292-5154 collect. Your Tremco representative can
Skin-over time -- 20,30 minutes Precautions: Caution! Uncured provide effective maintenance •tw
Tack-free time (firm rdin) - 1-2 sealant may cause eye and skin procedures to replace damaged

hours irritation- Use only in well ventilated sealant. Procedures will vary, 'qW
Through cure - 7-14 days areas. Avoid skin and eye contact. depending upon the condition of
Cleaning: Cleaning dy Wash affected areas with hand the sealant arid the joint., Ceaing Ceanngof equipment cleaner followed by soap and water.

and tools can be accomplished cenrfloe ysa n ae
,with soolve s suc h ac xyoplih touIf eye irritation or contact occurs, Technical Services:
ormwith solvents such as xylol, toluol flush eyes with running water for 15 Your local Tremco representative, in

en is uncured. mMEdi- minutes and get medical attention. conjunction with the Tremco Tech-
Non-porous u urfaes: ImFor further details, consult the nical & Engineering Services

Material Safety Data Sheet. Keep Departments, offer unique prob-
ately remove all excess sealant
adjacent to the joint with one of the out of reach of children lem-solving capability. This
above solvents. GUARANTEE: includes assistance through the

Porous surfaces: Allow sealant to V0e warrant our products to be free design and specification stage and
develop initial cure, then remove by of defects and manufactured to special applications, as well as
abrasion or other mechanical meet published physical properties providing on-site application
abrasauion o shode - instruction and inspection when
means. Caution should be exer- when cured and tested according requested. Their services are fully
cisod to maint•ai original surface to applicable specifications and
texture. Tremco standards. Under this war- supported by the Tremco Research

ranty, we will provide, at no charge, Center, which has earned a unique
Storage Life: Product shelf life i. ronty, reputation in sealant technology.
12 months under normal storage any product proved to be defective From concept through job comple-

I; conditions of 80OF (270C) or less. an rdc rvdt edfcie tion, your Tremco Field Advisor is,No special cold temperature stor- when applied in accordance with
age provisions are required. our written instructions, and in available for whatever assistance isreqired. applications recommended by us necessary. For caulking inquiries,

Availability: Immediately available as suitable for this product. cal8003217906Tremco in Ohio callU.S.
I: from both Tremico distributors and 803170;i hocl

f bhedistribution centers stratenically All claims concerning product 216/292-5154 collect. For glazing
located throughon t the U.S. defects must be made within six (6) inquiries, call 800/321-6357.

months of shipment. Absence of

i L !J .').,••.'... L- ' (.•".' . - 10701 Sha:ker 131Ivd/ Clevr•,ltrnd. Ohico 44104

1 WX 810-427-2901

1011 Sakrlivd/Ccchnd Oi 44104 ..
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Seif-leveling expansion joint sealant
Designed to effectively resist moisture,

abrasion and movement.

Composition: A hybrid, multi-compo- APPLICABLE STANDARDS: or a support plate may be neces-
nent, chemically curing, self-leveling Supplied in a self-leveling formulation sary.
polyirethane joint sealant, meeting the requirements of U. S. (d) Consult with your local Tremco
Basic Uses: Specifically developed Federal Specification TT-S-00227E, Representative for specific de-
for saaling concrete expansion and ASTMC920-79, TypeM, GradeP, Class sign details.
control joints in: parking garages, 25, useT, M,0, and Tremco standards.
plaza and terrace decks, floor and TECHNICAL DATA
sidewalk joints. JOINT DESIGN Surface Preparation:

The THC-90t System exhibits te- (a) Minimum size of joint should be New Construction - The joint inter-
nacious adhesion which will not four times the anticipated move- face must be clean, dry, and free
dissipate with time. This unique for- ment. from loose mortar, and laitance. De-
mulation which possesses a bal- (b) Minimum joint width dimension is pending upon the substrate, a thor-

lu) andmu hight rwcoery makesio itidaanced adhesive strength, low modu- 3/a" (9 mm),to allow for adequate ough wire brushing, grinding or sand
lus and high recovery, nake it ideal cleaning and priming; depth of blasting may be required. The pros-
to resist the adverse conditions joint should not exceed width of ence of form release agents, water-
common to horizontal joint installa- joint from 3¾," to 12" (9 mm to procifings, damp-proofings, or other
tions: Moisture, Abrasion, Move- 13 mm). For joints larger than 1/2" contaminants, will require grinding
ment, Shear and Deflection at Ex-- x /, (13 mm x 13 mm), the depth or sandblasting to expose virgin
pansion Joints. of the sealant should be no more concrete.
LIMITATIONS; than ½2" to 5/a" (13 mm to 16 rnm). Remedial Applications - All previ-
* A three-part suala•it requiring (c) THC-900 has been used to suc- ous sealants, mastics, or joint fillers

careful mixing prior to use. cessfully seal horizontal joints in should be removed by routing or
r Must be used in conjunction with sidewalks, parking and plaza saw-cutting. Joint faces should then

@Trmco Primer #uon concrete sur- decks upto 12"(30.5cm) in width. be sandblasted or ground to expose
faces. For joint interfaces othre Depending upon the amount of clean, sound, virgin concrete.

than concrete, consult your local traffic and the anticipated abuse Primer: After proper substrate prep-
Tremco Representative. versus joint width, a cover and/ aration, concrete surfaces to receive

* Should not be used in joints sub-
ject to constant water submersion,
such as swimming pools, reser- Performance Characteristicsvoirs, sewage treatment basins.

9 Not designed for areas subject to Cured Sealant
constant spillage of harsh chemi- Properties Test Method Typical Value
cals, such as acids, alkalies, and Shore A HardnAss:

organic solvents. f.tandard Cniditiu~iw iT-S-00227E 25-30
Packaging: TIAC-900 is packaged in After heat aging TT-S-00227E 30-35
bulk: 1 i/2 gallons (5.68 liters) of Artificial ASTM G 23-75 No elastomeric Property
sealant when mixed in a 2 gallon Weathering Type D change after 1000 hours.
Colorsn Supplied in separate easy- [3ond-Cohesion after TT-S-00227F_ No failure between masonry
to-open containers. One Multi-Sys- watur in'moersion blocks after 25% extension
tern Color-Pak (pigmented conren- Tensile Sti,.ngth ASTM D 412-75 232 psi 7
trate) mi:es with one THC-900 Base Ultimatu Elongation ASTM D 412-75 575%
unit. Benefits include excellent color
uniformity, greater availability of Recovery TT-S-00227E Duribiity 96%
standard and special colors, a lower specimens bloitke, at
inventory requirement, a visual index 25% extension lur

S of proper mixing and easy, safe, 46 hours
handling procedures. Weight Loss TT-S-00227E 9 000,--

Standard Colors; Precast White, Off- Tear Resistance ASTM D 624-73 56 bsa/inch
White, LimestoneiqeAuin, Buff, Red- Serict - passe 1 I".wood/Tan, Bronze, Alumnihum/Stone, Stiin T--"27 pse
Black. Service Temperature N/A -40 to 180' F1- 40"• to 82.50C) i



THC-900 must be primed with two
successive coats of Tremco Primer
No, 1. Allow 15 minutes between
coats. Caulk as soon as primer is-
tack free.

For specific design criteria, consult
your local Trernco Representative.[ Mixing: The sealant must be thor-
oughly mixed in accordanre with
manufacturer's directions on con- -Typical THC-900
tainer label, before application. tafcwt
Proper mi~oing is achieved with a tafcjoint wt
slow speed, heavy-duty dril! (maxi- epoxy nosing.
onurn 425 rpm) for not less than 8
minutes, using a Dymevic two-part
mixing paddle.
Pot Life: Approximately 1 to ? hours
at 75'F (241C), depending on tern-
nerature. Higher temperatures will
aiccelerate cure rate.

ledilal Set: Approximately 1iO houli.4 M l
at 75OF (240C); 48 hours at 50OF__,
(1000). -

II ~ JOINT BACKING - SUNDBIIEAKER
- .1-coints shall be backed with round -

ocsed-cell Polyethylene, neoprene, ----

r or butyl rod under 30% compres-io. ' Thcvi sealant msurt not be applied
against impregnated fiberboard,
saiit ot oth,;, absorbing type back-
UP materials that retain moisture.
The-e nw.. -4rials must be, cut back
de-,p encoxjih to allow for proper

W .~~intdesign, or depth of Availability: Immediately avetilabte This warranty is in lieu of any anidjoin' v not p- it"t' use of joint from Trernco Distribution Centers all other warranties expressed orW
b~~~n bo~or~ke tae mst strategically located throughout the implied.

be installed to prever.1 three-sided United Stat~es and Canada.Mateac:YuTrcoRr-
1 1adhesion. An adhesive 13acked poly-Manenc:Yu rmoRp-

&'netape should be useu,. Cost: D~ata is available from your sentative can provide effective main-
local Tremco Representative or by teniance procedures to replace dam-

i~~ i~ t~n:TH-C-900 is supplied in calling our Customer Service De- aged sealant. Procedures will vary
i% -l.3Hleelinq contiin~tency which partrnent. For fiis name nd tele- depending on the condition of the

',.il! flojw easihy intu ;oinis with a p hoe number call Tremrco in Cleve- sealant and the joint.
Cauilkinig q~un. Jocnts ý,ýould be filled la nd: .00-321-7,,,3; In Ohio: 216- E NILSEVC:

Ccv~i "( .6 mm) ,)f the surface. 464-7994 Collect.TEHIASRVC :
P N'p i~vth-tzi-depth ratiau ~riust be Your local Tremco Representative.

'i:.iatind.GUARANTEE- in conjunction with the Tremcoi
b ooling: Where nsi _,,zy lighit tool- We warrant our products to be free TeniaSrvcsDptmtroing can be perfoonec :mn"Idiately odectanmnucurdomet vides blueprint analysis, problem
afte;- application,.he analysis, and assistance in designt.ublished physical properties whn and development for special appli-Cleaninq.ý Immediately rc 4 (ýe .I cured and tested according to ASTM cations. On-site instruction can gen-
oxcoevj -Lealant smears adjaicent to ind Tremco standards. Under this eraily be provided at no charge, with

1• ~~the joint v.ith Xylu.l or Tolu~je;, au~ work warranty, we will provide, at no fultm inptonaiabeoa
progre;sses. Cured sealant ,~an be charge, product in containers to re- fee basis. Their services aire cornremoved easilw from unprimed con- place any product proved to be de- plemented and extended by thecrete. tective when applied in accordance Tremco Research Center, which has
Steraqe Life: One yeai with our written instructions, a.od in earned the unique reputation in

ipplications recommended by us as glazing, sealant, and waterproofing
Precautionzwq Avoid inhaLkiios of suitable for this product.tehogy
vapors and s, , t1 ndi wye X!'n~t. A claims con-. -o product de- See Sweet's Architectural File,
Contaminated' clothing shoculd be re- fects must be i, ihin twelve u. S.
Mov~ed. May ba hainiful if swallowed: (12) moniths of si ., don'. Absence
dc not itidiice vomiting, call a physi- of such claims in wti ting, during this
oiairl immediately. Keep away from period, wilt cm.)n tituto a waiver of all
ieot and -.1en flamne. cia1ims w P '7i;r. to such product.

10701 Shaker illvd./Cleveland. Ohio 44104

TWi81-47-lk
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1!- 4Dow Cornings 790 silicone
building sealant for expansion
and control joints
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Why Dow Corning® 790 sealant
meets building teams' demands

More and more architects, engineers, ties provide an extra margin of safety usually the last material to be con-
contractors, sealant applicators, for wide variations in construction sidered and yet the most noticeable
building owners and consultants are tolerances and for a wide variety of (if it fails), his selection must be right
specifying Dow Corning 790 building construction materials, thus eliminat- . .. the first time. Dow Corning 790

sealant. Here's why: ing costly redesign time and labor, takes the guesswork out of the best

Architects are specifying 790 Applicators material to recommend. Whatever the

because while most sealants are are using 790 criteria, construction materials, con-

designed to accommodate joint move- sealant struction methods, joint design, appli-

ment of only t121i½% to =25%, 790 because it . cation methods, cost schedules, or

can accommodate joint movements virtually performance, 790 sealant is the

of = 50% without affecting adhesion eliminates sealant of choice.

or cohesion. The greater movement callbacks. Building owners want a building

capability of Dow Corning 790 sealant "One part, that stays weatherproof, watertight

allows mcire design flexibility and ready to use" and maintenance free. Dow Corning

permits modern designs with fewer or means you A building sealant has a life expectancy
narrower sight lines. Popular colors don't need an t of 20 years or more compared to two
blend in further to make seemingly extra laborer 4to five years for many conventional
seamless walls. And, Dow Corning to mix. heat or ... materials. No need to recaulk or
790 sealant exceeds the requirements cool the material. Since no primer is replace sealant. Keeps water, dust
of Federal Specifications TT.S-001543 required on many substrates, you save and dirt out, cuts heating loss.
(COM) and TT-S-00230 for one- the time, money and extra labor Look at the reasons why 790 was
component sealant -so you know the needed to apply primer. Its gunnability "spec'd'" in the "case histories"/
product has been tested and exceeds from -20 F to 160 F means that it's shown here. Then contact your local
Industry standards. easy for mechanics to handle and Dow Corning building sealant

Contractors know that delays in apply. No special dispensing distributor, or write directty to
building schedules are costly. When equipment is required. Dow Corning, Midland, Michigan
Dow Corning 790 sealant is used in Consultants put their reputation on 48640, and ask for details on this
joints designed for -t25% expansion the line .-then recommending a dependable silicone sealant with extra

and contraction, its -50% capabili- sealant. And, because a sealant is s-t-r-e-t-c-h-a-b-r-I-i-t-y.

Sealant accommodates windload
movement of precast-concrete panels.

Type of job: exterior sealing, now Application date: 1972Swork Owner/ builder: Security Pacific

Substrate: precast-concrete panels National Bank
StrL'cture / location: Security Pacific Engineer / architects: Tucker.

Plaza Building, San Diego. Calif. Sadler and Bennett, San Diego
Condiltionsl requirements: 1a-story, General contractor: M. H. Goldenvertical triangla coluiris oa precast Construction Co., San Diego

i'bronze-colrerd concrete encasing Sealant consultant/ supplier:

steel framework. Building designed Sunshine Supply Co.. San Diego
for windload variance of 7/i inch per Sealant applicator: Center Glass
floor laterally. Architectural firm Co., La Mesa
wanted "the most durable type of Comments/ benests: Ed Waldman.
building sealant available" -sealant sealant consultant said. "We knew
must remain rubbery and adhere well that 790 far exceeded the performance
in spite of sunlight, moisture, wind- of anything previously devised in
loading and temperature extremes. sealant material. We were impressed
Sealant color to be bronze, with its high ojongation, compared

Joints: up to more than one inch to other silicone sealants. and we
wide, backed up withi polyethylene also liked its controlled recovery from
rod, no primer used, 150 gallons of both elongation and compression.

Dow Corning 790 sealant used for all Previous experience with silicone
9,406 feet of precast-concrete oanel sealants showed the material to be
jon.ts. Air-powered guns were used to durable and uid not deteriorate under
appiy the sealant from bulk containers, exposure."
beads tooled to concave.

•,.! (ý,)g98 oow Corninu " .,ldtion



Massive skylight structure
fully guaranteed by the builder--

* for 10 years.
Type of job: exterior sealing, new

work
Substrates: acrylic panels and

aluminum framing
Structure/ location: nine baggage-

pickup and train stations at Dallas-
Fort Worth International Airport

Conditions! requirements: domed
acrylic skylight panels are subjected
to outside surface temperatures from I
0 F to 200 F; a typical panel is 5'x 5',
and in some cases there are 25 panels
in a row. Each panel expands a half
inch or more while going through this
temperature range. "Skylights must
be fully guaranteed for 10 years."

Joints: % Inch deep, backed with
bond-breaker rod, sealant bead tooled
to concave surface. Joint surfaces
were cleaned with solvent and primed
for an added safety margin for
adhesion; 6000 panels were set using 7
about 90 gallons of 790 to seal approx-
imately 120,000 feet of joint.

Application date: 1974
Builder/applicator. McKune -4.

Skylight Corporation, Dallas %1
Comments / benefits: Before

specifying Dow Corning 790 sealant,
McKune Skylight Corp. made a series
of tests of several sealants.

Results: Polysulfide sealant tended aluminum under extreme movement, weather factor we knew that a silicone
to weather-check and crack in a 9 Dow Corning 790 sealant was rubber would be a natural because it
relatively short time. specified because its low modulus withstands weather extremes better

* Butyl tape was difficult to apply (ease of stretching and compressing) than any other material." McKune also
cleanly at the site, and therefore allows it to take the extreme said, "The 790 sealant eAtruded so
provided poor adhesion. movement of the panels and recover easily from hand-operated caulking

a Certain types of silicone are a to its original shape repeatedly. guns that it was actually simpler to do
little too hard and tended to pull away Jim McKune, owner and manager it by hand" (than using air-pressure-
from either the acrylic or the of the firm. said that "because of the operated applicators).

"If 790 hadn't been there for us to use,
we just wouldn't have been able to
build with precast-plaster paneis."

Type of job: exterior sealing, new studs and lath, bolted onto steelwork. (down to -17 F). the high altitude with
work (Design originally called for concrete little cloud cover (intense ultraviolet

Substrate: precast-plast'.r panels curtain wall, but increased cost of exposure). and the extreme daily tem-
Structuie/location: V-. ahs Hotel, concrete panels necessitated change perature changes--a silicone building

Lake Tahoe to plastei.) Because of the unusually sealant with high elongation was
Conditions/ requirements: la-stofy, varied joints anticioated as a result of needed.

curtain wall of 8' x 10' panels of construction variations, the freezing Joints: up to more than one inch
plaster precast on frames of metal temperatures during application wide. no primer u~od, about 300



gallons of Dow Corning 790 sealant
used

Application date: 1972-1973
Owner. Harrah's Corporation
Architects: Martin Stern, Jr., AIA

Arcnitects and Assoc., Beverly Hills,
Calif. at

General contractor: Continental
Heller of Sacramento

Sealant consultant: Harold A. Price
& Co., Inc., Richmond, Calif.

Comments/benefits: Before a deci- ,.
sion to use plaster panels cuuld be \ '
made, the problem of joint treatment / \
had to be resolved. The sealant con- /
sultant was retained as a member of a' / / N".

the "building team" in the planning WM
stage. Harold Pric:_., the consultant, . '-- ," / /
said that "only thc new building • "

sealant (Dow Corning 790) had the / /
properties this unusual application
demanded." Mike Scanlon, supervisor --. "
of construction for Harrah's Corpora- /'•7---.
tion, explained that "ordinary sealant / /
just wouldn't do. Ev. ,I supposing \- -

standard sealants could somehow about continuous joint movement and there for us to use, we just wouldn't
have been appliud ii the below-zero the inevitable deterioration from ultra- have been able to build with precast-
weather, you'd ';till hay., to worry violet light. And if 790 hadn't been plaster panels."
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Information about
Silicone Building
Sealants

DESCRIPTION

DOW COiNING0 799 silicone DOW CORNING® 799 SILICONE
glass &metalbuildingsalantisa GLASS & METAL BUILDING SEALANTstrong, clear, one-part silicone--"
adhesive/sealant-tat is noncorrosive Type .................................................... One-part silicone rubberand exhibits superior unpr imed Cure .......................................... At room temperature upon exposureandehe sto moisture In tote air
adhesion to most construction Special Properties ............................. Clear; prinierless to most construction
materials. Once cured, the sealant materials; noncorrosive; no mixing; ready
forms a durable, flexible, watertight to use as supplied; easy gunr'ng at
bond with most building materials In all temperatures
any combination: glass, plastic, metal, Primary Uses ............................... Conventional glazing (glass and plastic);
concrete and masonry. In most cases, sealing metal structures
NO prime coat is required.

Important features include: plastic and metal assemblies as the in horizontal joints where physical

o * Primerless - can be used with most primary seal In finished products or as a abuse or abrasion is likely to bg
building materials without the use of secondary seal in components which encountered. This includes:W primer are to be field erected before receiving o Totally confined spaces where seal-
9 Noncorrosive - will not react with or the primary seal. ant cannot cure because of a lack of
corrode building components almospheric moisture

, Color - clear Limitations e Surfaces which will be painted. The
DOW CORNING 799 silicone paint film will not stretch with the ex-

SFast cure -6 iinutes tooling time; glass & metal building sealant is not tension of the sealant and may crack or
25 minutes tack-free time recommended for use below-grade or peel
* Pleasant odor during the cure
process TYPICAL PROPERTIES
* All-temperature gunnability - con- These values are not intended for use In preparing specifications.

sistency is relatively ur-,hanged from-35to140F -37to60 ) ermttng he As Supplied
-35 to 140 F (-37 to 60 L;) permitting s he Color ............................................................... Clearsealant to be applied in any season Sag or Slump .......................................................... Nil
a Good weatherability - relatively un- Tack-Free Time, at 77 F (2b !),
affected by sunlight, rain, snow, ozone 50% RH, minutes ....................................................... 25
or temperature extremes Tooling Time, minutes ................................................... 4-8

* Long-life reliability - cured sealant As Cured - after 7 days at 77 F (25 C) ana 50% RH
stays rubbery from -80 to 400 F (-62 to Durometer Hardness, Shore A, points ..................................... 30
205 C) wilhout tearing, cracking, drying Ultimate Tensile Strength, psi (MPa) ................................ 275 (1.9)
out or becoming brittle Tear Strength, ppi (N/m) ....................................... 30 (52.5x1 02)

USES Peel Strength, ppi (N/m) ....................................... 30 (52.5x 102)
Movement Capability, percent .......................................... -t 25

DOW CORNING 799 silicone Staining ................................................ None
glass & metal building sealant is Weatherability (2000 hrs in
primarily used for conventional and Quv. Weatheromeler) ....................................... No change in
plastic glazing, and Metal structure haroness

,U sealing. Specification Writers: Please contact Dow Corning Corporation, Midland,
It may be factory applied to glass, Michigan, before writing sp•cilfications on this producL

L •,iW (ow u LFpg UoqovIm=n
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c Glass to glass butt joints sealed with Peirning FIGURE 1: SEALING GLASSclear glazing sealant may contain small Nonrefiective glass surfaces to which WITH DOW CORNING 799
amounts of ar which are trapped during DOW CORNING 799 silicone SILICONE GLAZING & METALthe packaging and cr applicarion of the glass & metal building sealant is BUILDING SEALANTsealant. Appearance standards should to be applied do not require priming.
be established and agreed upon prior to to te a ble entitedsealant application Refer to the table entitled"DOW h;ORNING 799 Silicone Glass &
HOW TO USE Metal Building Sealant Surface Silicone

Prcparation And Primer Guide" for Cap Bead CorripressionA thin bead of DOW CORNING 799 more specific recommendations.Gsesilicone glass & metal building sealant Consult Dow Corning for primingwill accommodate more movement rn.nrmm•nrIat;nnq nn varieiie ni•,r
than a thick bead. Joints cmntaining substrates. NOTE: A 0ead ot sealantDOW CORNING 799 silicone glass & on the substrate raterial to testmetal building sealant should be no adhesion prior to general job use isdeeper than 1/2-inch (12.7mm) and no always a recommended procedure.
thinner than 1/4-inch (6.4mm). For
perimeter sealing or expansion joint Masking
design, the ratio of joint widlh to sealant After cleaning and priming, areas aedepth should be about 2:1. AtrcengadpimgrasTape

adjacent to joints may be masked toPolyurethane or polyethylene foam rod assure neat sealant lines. Do not allowis the recommended back-up material masking tape to touch clean surfaces tofor deep joints. For joints too shallow to which the sealant is to adhere. Toolingallow foam rod, polyethylene tape is should be completed in one continuousrecommended. These materials per- stroke immediately after sealant appli.. Siliconemit the application of a thin bead and cation and before a skin form. . Sealante
act as bond breakers which allow the Masking should be removed immedi-
sealant to stretch freely with the joint ately after tooling.
movement.

Method of ApplicationCleaning The Surface Install back-up material or joint filler,
Clean all joints and glazing pockets, setting blocks, spacer shims and tapesremoving all foreign matter and con- as specified. Apply DOW CORNINGtaminants such as grease, oil, dust, 799 silicone glass & metal buildingwater, frost, surface dirt, old sealants or sealant in a continuous operation using Compatibleglazing compounds arid protective a positive pressure adequate to proper- Compressioncoatings. ly fill and seal the joint. Tool or strike the GasketMetal, glass and plastic surfaces shall DOW CORNING 799 silicone glass &be cleaned by mechanical or solvent metal building sealant to spread theplocedures. Detergent or soap and material against the back-up materialwater treatment are not acceptable, and the joint surfaces. A tool with aIn all cases where used, solvents concave profile is recommended to iliconeshould be wiped on with a clean lint- keep the sealant within the joint. Seal cntand oil-free absorbent cloth. Caution: In glazing, tool the sealant applied at

When using flammable solvents, keep the sill so that precipitatiop andaway from heat, parks and aopen C"aning soutioS Will not pool....flames. Use only with adequate ventila- DOW CORNING 799 siliconetion. Avoid prolonged bieatthing of glass & metal building sealant can bevapor and prolonged or repeated skin applied at outdoor temperatures as

contact. Always follow solvent cortain- low as -35 F (- 37 C) provided theer label instructions. surfaces are clean. dry and frost-free.



FIGURE 2: BUTT JOINT GLAZING FIGURE 4: TYPICAL METAL Excess sealant should be cleaned from
BUILDING APPLICATION glass, metal and plastic surfaces while

3 8- -,,oJ3Sect-on still uncured using a commercial sol-
[Roof Section vent such as xylol, toluol or methyl ethyl

Eketone. Note: See earlier comment
Flashing regarding use of cleaning solvents.

- Should sealant accidentally contact
Silicone Sealant ' adjacent porous suriaces, the excesssealant should be allowed to progress

Silicone through the initial cure or set-up. It
Sealant should then be removed by abrasirn or

other mechanical means.
FIGURE 3: TYPICAL METAL -Side Wall
SUBSTRATE APPLICATION CAUTION

Silicone Sealant On contact, uncured sealant may irri-
tate eyes. Avoid eye contact. KEEP
OUT OF REACH OF CHILDREN.

SHIPPING LIMITATIONS,,:.. /" <" Roof
None.

"STORAGE AND SHELF LIFE

When stored in original, unopened
containers at or below 90 F (32 C),
DOW CORNING 799 silicone
glass & metal building sealant has

OGutlter a shelf life of 12 month ftrom date
of shipment.

For best results, keep DOW CORNING
799 silicone glass & metal building

DOW CORNING 799 SILICONE GLASS & METAL BUILDING SEALANT sealant in tightly closed containers
SURFACE PREPARATION AND PRIMER GUIDE* wlhen not in usu.

Surface Recommended

Substrate Preparation Primer PACKAGING

Class, nonretlective, Oil-free None DOW CORNING 799 silicone
tile ............................. solvent wipe glass & metal building sealant is

packaged in 10.3-fl-oz (305-ml)
Oil-free Generally none, disposable cartridges wh fit

Glass, reflective .................... solvent wipe but will vary with ordinary caulking guns ar,. 4.5-gal
manufacturer; pretest (17-liter) bulk pails. It can be

Anodized and mill finish Oil-tree None dispensed by many air-operated guns
aluminum ....................... solvent wipe and most types of bulk dispensing

Most steels: carbon, stainless, equipment.

weathering, cold rolled, Oil-free None APPLICABLE STANDARDS:
galvanized ....................... solvent wipe~1 AbradeDOw CORNING 799 silicone glass&

rando-e metal building sealant meets or
and il-ree oneexceeds the test requirements of:

M asonry .......................... solvent wipe A.ceed e tes t io n of:SMos platics suc as il-fee N JeA. Federal Specification TT-S-001 543A •

Most plastics, such as Oil-tree Ni, to (COM-NBS) Class Apolycarbonate, PVC .............. solvent wipe- -- B. Federal Specification TT-S-O0230C IJ
Surfaces should be sound, clean and dry, and iree of dulst. oils. laitance or other materials

whirl- roillri irnIpir ,3 rlhPinn Slihctralpq Shniil4 ilp p•lctpd fnr hri•'oc~in and i(niilpAiihhlIV I'nr (Ct&An-NP.J•c} Cl.ri A

a morL complete surface preparation, please contact your local Dow Corning representative C. ASTM Specification: C-920 Type S.

I. Grade NS. Class 25. Use T. NT. M. G,
A: and GSA (C.I.D_) No. AA-1556 Type

S. Grade NS. Glass 25 U-e T, NT. MI.
* C. A.



USERS PLEASE READ Dow Corning warrants only that its

The information and data contained products will meet its specifications.

horein are believed to be accurate and There is no warranty of merchantability
reliable; however. it is the user's or fitness for use, nor any other express

relible howver it s te usr'sor implied warranty. The user'sresponsibility to determine suitability of exclusive remedy and Dow Corning'suse. Since Dow Corning cannot know soelabluity iselmiedy tn ow refndiogth

all of the uses to which its prcducts may sole liability is limited to refund of the
be put or the conditions of use, it makes purchase price or replacement of any

Sno warranties concerning the fitness or product shown to be otherwise than as

suitability of its products for a particular warranted. Dow Coring will not be

usi: & purpose. liable for incidental or consequential

Yv -ould thoroughly test any damages of any kind.

r, 4od use of our products and Suggestions of uses should not be
in ,pendently conclude satisfactory taken as inducements to infringe any

erformance in your application, patents.

Likewise, if the manner in which our
products are used requires govern-
mental approval or clearance, you must
olx-in it.

DOW CORNING CORPORATION
MIDLAND, MICHIGAN 48640
"Dow Corning" is a reg.teriI trademark of Dow Corning Corporation
Prrnt i USA Form W



Guide
Specifications

IP

DOW CORNING® 888 SILICONE HIGHWAY JOINT SEALANT

GENERAL 3.0 MATERIAL resist flow under vertical test

A significant increase in the use of low- 3.1 Material shall be manufactured and conditions.

modulus silicone sealant in concrete supplied by Dow Corning 5.2.2 Tack-free time is a measure
highway joint applications has resulted Corporation, Midland, Michigan of the time required for the

from superior product performance in 48640, its authorized distributor or surface of the sealant to

* these and related applications. This other approved source. become dry to the touch.

success stems from the unique This initial cure provides an
properties of silicone rubber, coupled 4.0 DEUVERY AND STORAGE indication of when, following

with improved installation techniques. 4. 1 Material shall be delivered in installation, the sealant will

Because the properties of silicone original, tightly sealed containers. resist "tracking." Mil Spec
materials differ from those of traditional clearly labeled with the 8802 is frequently used for

sealing materials, many of the standard manufacturer's name, product this test.
"tests for specifying and testing used in identification and lot numbers 5.2.3 Extrusion rate is a measure
the past by highway and other engineers where applicable. of the rate the ,ealant is
do not apply to silicones. As a result, 4.2 Material shall be stored out of the extruded from a caulking
different tests and test procedures weather, in original, tightly sealed tube through a 1/8-inch

required. containers, as recommended by opening under 90 pounds
1.0 SCOPE the manufacturer. per square inch (psi) of

pressure.
1.1 This specification provides a brief 5.0 TEST METHODS AND 5.2.4 Specific gravity is a measure

description of DOW CORNING"' PROCEDURES of the weight of the sealant in
888 silicone highway joint sealant,
a list of general uses and an 5.1 There are two general types of comparison to that of water.
explanation of recommended test tests: quality control and per- ASTM D 792, Method A. is

methods. A sample specification is forrnance. Quality control tests generally used for this test.

also provided, as is an explanation require relatively short testing 5.2.5 Durometer is a measure of
of warranty. times. They measure the the relative hardness of the

characteristics of the sealant as sealant. Values are obtained
2.0 PRODUCT DESCRIPTION supplied and additional properties on a cured rubber slab and

2.1 DOW CORNING 888 silicone when cured. Performance tests are can be used to provide an

highway joint sealant is a one-part generally durability tests and indication of flexibility.

* Isilicone material that cures to a raquire longer testinoj imiles. Their Generally, as the values in-

1 low-modulus siliccne rubber upon purpose is to determine if the crease, flexibility decreases.

exposure to atmospheric moisture. sealant has the capability to ASTM D 2240 is a frequently
The cured silicone rubber remains perform in a specific application, used test method.

flexible over a wide temperature 5.2 Quality control tests measure flow, 5.2.6 Modulus is a measure of the
range. specific gravity, extrusion rate and force required t0 stretch a

2.2 DOW CORNING 888 silicone tack-free time of the sealanl as rubber test bar to a specific
highway joint sealant is used on supplied. Durometer, modulus, elongation. A key require-
transverse and longitudinalelongation and adheson are ment of the sealant is its
highway joints, bridga joints, measured alter a test sample of the ability to withstand stretch in

runways, parking lots and decks, sealant has completely cured. the form of cyclic movement.
sidewalks, random cracks, curves 5.2.1 Flow is a measure of the A superior sealant otters

"". and gutters. ability of the sealant to flow or minimum resistance to such

1965 Uum Cornig G~or~oaiui



movement, and hence, a low one method that can be used preparation can ;ead to prematuremodulus rating. ASTM D to measure cyclic movement, failure. Similarly, good Ivint412, Die C. is a procedure This method incorporates a preparation and poor design canused to measure this force. conditioning period followed lead to premature failure. *Results are reported in psi at by performance testing of 6.2 Proper joint design plays aa specified elongation. Typi- specific movement capability significant part in the long-term
cally. 150 percent is used. requirements. Such testing succss of the lant e5.2.7 Elongation is a measure of allows the spucifier to set up success of the sealant. Properthe ultimate extention of a performance classes for design ensures that the sealant issealant. Generally, the different sealants or to used within its movement capabilityhigher the elongation distinguish between sealants and includes a safety factor of 2 to 3property, the greater the within a certain generic class. (sealant's capability is 2 to 3 timeslarger than anticipated movement).ability of the sealant to 5.3.2 Accelerated weathering Slab length, joint width, tempera-withstand movement and the measures any degradatiL, ture at installation, type of concretelower its modulus value occu ring when the sealant is and location, such as in northern orASTM D 412, Die C, is also exposed to simulated southern climates, are factors thatused for this method, environmental conditions influence the amount of movement.5.2.8 Adhesion is a measure of the such as ultraviolet radiation Other factors include the type ofadhesion of a sealant to a or rain. The test method project, whether it is new construc-substrate. In the field, adhe- commonly used is ASTM C tion or rehabilitation, and if futuresion must be maintained 793-75. With this method, a work such as grinding is antici-even while the sealant slab of cured sealant is pated. Figure I shows different jointmaterial is being stretched, placed in a weather-o-meter designs that may be used. All ofConsequently, testing where it is subjected to these designs have certainincludes a simulated alternating cycles of ultra- common features that are essentialsituation using a 1/2-inch- violet radiation and rain for a to performance. Random crackswide x t/2-inch-thick x specified length of time such such as transverse cracks are2-inch-long bead of sealant as 500, 1,000, or 5,000 generally assumed to be workingpositioned between two hours. After the specified cracks and are treated like working1-inch-wide x 2-inch- time, the sample is then joints. Common joint designhigh x 3-inch-long concrete placed in a freezer, bent features include:blocks in a manner similar to around a mandrel andthat Shown v ' the end view of checked for cracks, blisters 6.2.1 Joint width wide enough to

the standaru joint design in orothersignsof degradation. accommodate movement.Figure I. The sealant is on the ASTM C 793-75 uses carbon 6.2.2 Joint sawed deep enough to2-inch x 3-inch block faces. It arc and generally requires allow backer rod/sealantis stretched to achieve the approximately V12 years placement and space for
minimum desired value plus to perform, 

pumping of old sealing
an insurance factor. Foe Compounds. NOTE: Thisexample, a 1/2-inch wide 6.0 INSTALLATION 

apphes to standard joints
joint stretched 200 percent CONSIDERATIONS 

onlyi a void space beneath
(1/2 inch - > 1 /2 inch) 6.1 Proper joint design and proper joint backer rod In new construc-dlemonstrates that the preparation are both necessary to tion is not needed.
sealant has the ability to obtain the maximum performance 6.2.3 Proper backer rod place-withstand 100 percent that a sealant has to offer. Good ment, Preventing three-sidedmovement plus an insurance joint design and inadequate joint adhesion.factor. It is unlikely that a joint

Would actually move that FiUUHL I: GOOD JOINT DESIGNS
much in the field.

5.3 Performance testing assures that ,
the sealant has the capability ofperforming as required. Laboratory
testing does not automatically
guarantee field performance, but it
is a good indicator.

5.3. 1 Cyclic movemeni measures
the sealant's ability to with-
stand the thermal expansion/
conlraction movementassociated with hor~zontal 

DESIGN IFSHALLOW CUT JOINT 
GRINDING IS

pavements. ASTM C 719 is STANDARD JOINT FOR NEW CONSTRUCTION ANIICIPATED

______



TABLE 1: ESTIMATING JOINT REQUIREMENTS 6.4 Other sealant installation con-

Minimum Backer Backer Rod Sealant siderations must be observed.

Joint Joint Rod Placement Bead 6.4.1 After the joints have been
Width, Depth, Diameter, Depth. Thickness, properly cleaned, expanded
inches inches inches inches inches closed-cell polyethylene

1/4 1 318 12 1,4 foam rod back-up material is
3/8 1 /4 1 2 1 2 1,4 installed in the joints. This
12 1 12458 12 1.4 material permits the
5~'8 1 ¼ 3 89 12 51:4 application of a thin bead of
,3/4 13/2 34 916 516 sealant and acts as a bond
7/8 13/4 1 1116 7/16 breaker, allowing the sealant
7/81 2 1¼ 314 1/2 to stretch freely with joint

23movement. Table I shows> >1 2+ 1/+ 3'4 1/12
C: proper backer rod size for

various joint widths.
6.2.4 Sealant installed to proper complete slurry removal. The 6.4.2 The sealant is applied in a

depth and width. disadvantage of this continuous operation to

.6.2.5 Sealant tooled approxi- technique is the long drying properly fill and seal the joint
mately 1'4 inch below the time required, especially in width. Installation tempera-S~~~~~the srn n al
pavement surface. spring and fall. ture should be above 4.4 C

6.2.6 Depth of lowest slab 6.3.3 Sand blasting is another (40 F).

determines the amount of technique that effectively 6.4.3 The joint is tooled with a blunt
recess required if grinding is removes cement slurry from instrument so that it is slightly
anticipated; once grinding is joint walls, Because this concave and approximately
ccmplete, the sealant will technique is a "wdry' step, 1/4 inch below the road
have proper recess below less time is lost waitng for surface, Tooling should be
the pavement surface, joints to dry. done before a "skin" forms,

6.3 Joint preparation details must be 6.3.4 High pressure air blast is usually within. 10 minutes of
observed to achieve a proper bond. employed to remove residual application.

I ~dust and dlirt. The air must be
The concrete surfaces to which the dust and dirt. The air mustCbe
sealant is applied must be clean oil- and water-free. 7.0 SAMPLE SPECIFICtTION
and dry at the time of sealant 6.3.5 These techniques are not all- 7. I A sample specification showing
installation. There are several inclusive. Others can be material properties and test
techniques that are "ad to used. The important require- procedures that could be used for
accomplish this. The technique or ment is that joints be clean DOW CORNiNG 888 silicone
combination of techniques selected and dry prior to sealant highway joint sealant is shown in
depends on the specific applica- placement. Table II.
tion. The more commonly used
procedures include diamond TABLE IH SAMPLE SPECIFICATION FOR JOW CONNING 8A SILTCONE
sawing, water washing. sandblast- HIGHWAY JOINT SEALANT
ing and high pressure air blasting. Material
Each step performs a specific Test Method Test Requirement
function. As Supplied

6,3.1 Saw cutting removes old MIL-S-8802 Flow, maximum ................................... 0.2
sealant by • lighy widening ASTM 0 792 Specific Gravity ............................ 1.4 to 1.515
the joint. It also crovides a MIL-S-8802 Extrusion Rate, grams per minute .............. 90 to 250
joint wide and deep enough MIL-S-8802 Tack-Free Time, minutes ...................... 35 to 75
to accommodate the sealant Upon Complelo Cure
andthebondbreaker.Table I ASTM D 2240 Durometer' ................................... ff to 25
shows minimum joint saw ASTM D 412, Die C Modulus, at 150% elongation', psi maximum .......... 45
depths for various joint ASTM D 412. Die C Elongation', % minimum .......................... 1200
widths. CTM" 0950 Adhesion to Concrete'. % minimum ................. 500

6.3.2 After saw cutting is complete, Performance
the joints are washed with Pefrac

ASTM C 7t9-7 Movement. % ............................... + 100,-50
water to remove cement ASTM D 793-7 Accelerated Weathering. at 5.000 hours ........ No cracks,
slurry from the joint. The blisters or bond loss
effectiveness of this opera-
tion depends on the water 'Samplecuied 7day-at 25 - I C z77 - 2 Fiand 50 - So.eiaivehurnmdely Properi julidesilgn andproperioint

pressure. As pressure i.eparatcon are necessary tor maximurri perormnance See Seciaon 6 0,

increases, slurry removal will 'in most cases. Corporate Test Meithecis (CTM s) corres-xmnd to ASrM standard tests Copees of CTM

be more complete Water iocedureus ae avaviable upon requosi

pressure of 2.OO psi is Specification Wtiters: Please contact Dow CormIng Ccrpamttlori, Midiafd.
generally effective loi Michigan, before writing specificdatIons on this product.

-~ I I I I



7.2 Certification: Upon request. the FIGURE If: JOINT CONFIGURATIONS - RESEALED EXISITNG TRANSVERSE

sealant manufacturer will furnish AND LONGITUDINAL JOINT$

Certification showing that every lot

of sealant will Meet the require-
exception of cyclic movement and 12
accelerated weathering. Onca the

initial performance has been
demonstrated for movement and
accelerated weathering, iupdated ..

results can be provided on an as- . I It SILICONE JOINT SEALANT

7.3 Special testing: If this type of testing we" ~ ~ / POLYET14YLENE

is deemed necessary for a specific \\ . ~ AKRO

project, the sealant should be
present at least two weeks prior to EX ATNG SEALACUT

project str-p If the sealant isto

be tested in nonstandard testing,
the anuactrershould be con- b

taced t last30days in advance.

7.4Bon bieakrs:Alt materials used

as bond breakers shall be
cmailwihthe sealant. Only 4.1jlTFATR

mtrasrecommended by the
saatmanufacturer should be

foam rod is the only material
888ite with DOW CORNING any other foreign materials joint must be completely tree

aasilicone highway joint sealant. that might prevent bonding. otdirt, dust, moisture orother ,

7.5 Joint preparation and sealant Water blasting oi sand foreign nmaterials.

installation: blasting is recommended. 75.6 The recommended bondW

7.5.1 Existing sealing materials 7.5.4 The joint mu-st be inspected breaker must be installed as

must be removed from the for cement residue on the shown in F~igure HI.

joit b sa cttig, lowngJoint face. If water blasting is 7.5.7 The sealant must be installed

or any other method deemed used, the joint should be as described in "Installation

appropriate, inspected afteir it has dried.GudfoDO CONG

7.5.2 Joints miust be sawed to the Rubbing one's finger across 8885 Silicone Highway Joint

proper width and depth. See the joint face is a way to Sealant," (Form No.

Figure HI. A 112-inch wide check for residual dust. 61 -507A-82). Immediately

joint is shown as an example. 7.5.5 immediately before following sealant placement,

K7.5.3 The joint must be thoroughly installation of the sealant, the it must be tooled below the

Cleaned as soon as possib~le joint mrjs' be cleaned and pavement surface, as shown

Vafter cutting to remove all blown dry with water- and oil- in Figure 1I.

scale, dirt, dust, residue and free compressed air. The

,nkwnrnlon wi b6644 rehab& Yo. 3kiluo5 tI o'o.gki, 4Wl

anyW "~C.Or &an ffdl~iexdnilw conciuds aaai.61o'V
pedonWc w_ out~i~~h IgySOSo
usn sold io.M no' wk ail HVIUmU'

3 ~150 n
pancuiMN paelS

DOW CORNING CORPORATION
MIDLAND, MICHIGAN 48640
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*Information about
Silicone Elastomers

DESCRIPTION SILASTIC'& 734 RTV SELF-LEVELING
SILAST ICO 734 RTV self-ieveling
adhesive/sealant is a free-flowing, ADHESIVE/SEALANT
self-leveling, one-component Tp ...................... Cn-o pnn iioerbematerial. Its low viscosity allows it to Type...............n-opnniioerbe

filmnueceicsadvod nPhysical Form...................................................Liquidfillminte revces nd oid inCure........................................ ý.At room temperature uponpotting and sealing applications, exposure to moisture in the air
Supplied ready-to-use, this material Special Properties................................Free-flowing; self-leveling;
cures at room temperature to a low viscosity; good adhesion to most surfaces
tough, rubbery solid. it adheres well Primary Uses ................................. Various potting, coating and
to most common substrates sealing applications
including many metals, glass, most
woods, ceramics, and various TYPICAL PROPERTIES
plastics. These values are not Intended for use in preparing specifications.

,. SILASTIC"" 734 RTV self-leveling As Supplied
adhesive/sealant resists weathering, Colors .................................. White, clear
moisture, vibration, ozone, and Specific Gravity at 77 F (25 C)..................... 1.04
temperature extremes. In addition, it Consistency................................ Pourable
stays flexible from -85 to 450 F Viscosity, poises................................. 440
(-65 to 232 C). Solid Content. percent ............................ 95
USES Extrusion Rate ('A" orifice, 90 psi air

SiLASTICO 734 RTV self-leveling pressure). gins per min.......................... 450
adhesive/sealant is primarily used in As Cured *
applications where a free-flowing, Skin.-Over Time, minutes............................ 9
one-part sealant is needed. Tack.-Free Time, minutes........................... 20
Applications include potting Cure Timeo ('A" thickness), hours .................... 24
electrical terminals, coating As Cured - Physlcalt
mechanical devices, sealing ASTM 0 2240 Durometer Hardness. Shore A....................... 24
ammunition fuses, and making ASTM D 412 Tensile Strength, psi (MPa)........................2-20
formed-in-place gaskets. ASn-.TM D 412 Elongation. percent .............................. 370

ASTM 0 624 Tear Strength, die B, ppi (kN/rn.)................ 20 (3.5)

HOW TO USE ASTM D 746 Brittle Point, degrees.................... .-100 F (-73 C)
SILASTIC"' 734 FiTV self-leveling As Cured - Electrical
adhesive/sealant is easy to use. It Volume Resistivity at 73.4 ± 3.60 F (23 ± 20 C).
pours readily from its container for ohm/cm.................................. 1.7 x 10's
dip, brush or spray application and Dielectric Constant.
cures upon contact with moisture in at 100 Hz...................................... 2.7
the air to form a tough, flexible at 100,000 Hz .................................. 2.7
silicone rubber. Dissipation Factor,

at 100 Hz.................................... 0.007
at 100.000 Hz ............................... 0.0006

Cure TimeDielectric Strength at 77 F (25 C), 75 mil thickness,
4W SILASTIC' 734 RT V self-leveling--vlsprm45

adhiesive/sealant begins to cure 'Ex~posed to air at 77 F (25 Cl and 50% riplative humidity.
upon exposure to moisture in the tMeasured on 0.125-inch-thick slabs. ex; d to airat 77 F(25 C) and
air. The cure progresses inward 50% relative huimidity for 72 hours.
from the surface. At 75 F (24 C) Specification Writers: Please contact, Dow Corining Corporation, mialand,
aodu 50%, retative humidity. the Michigan. before writting specifications on this produt



sealant forms a tack-free skin 2. Apply a thin film of Dow Corningwithin an hour 1200 prime coat to all surfaces
Material beneath tho tack-free skin except silicone rubber. The primer

continues to cure and, in about 24 should be allowed to dry 1 hour. A
houis at room temperature, longer dry time may be required
sections '-inch thick or less cure under coriditions of low humidity.to a rubber with a Shore A Caution: Dow Corning 1200 prime.duronieter hardness of about 25. coat and acetone are flammable.
Curing time is extended as the Keep away from heat, sparks and
"thickness of the rubber increases. A open flame. Use only with adequate',?-inch cross-section, for example, ventilation. In addition, when using
may require 3 or 4 days for flammable solvents, always followcomplete cure. However, the outer all precautions given on solventi/8-inch will cure in about 24 hours. container label.

In applications where SILASTIC" Dow Corning 1200 prime coat has734 RTV self-leveling adhesive/ no FDA status.
sealant may be parlly or totally 3. If SILASTIC" 734 RTV self-
confined during cure. the time leveling adhesiveisealant is beingrequired for proper cure is used as an adhesive, it should belengthened by the degree of applied to both surfaces andconfinement. It is possible, with irnrediately put in place with
absolute confinement, that cure will enouigh pressure to assure uniform

t contact. (Best adheon is obtainedbonds snould not overlap more than with a 10 to 30 mil glue line.)one inch. Every application
involving confined cure should be 4. Let the unit stand undisturbed forthoroughly tested Oefore 24 hours.
commercialization. FDA Status

When fully cured and washed.
Bonding SILASTIC" 734 RTV self-leveling
SILASTIC° 734 RTV self-Jevelng adhesive, sealant meets the
adhesie Sealant bonds to most requirements of FDA Regulation
materials but will NOT adhere to No. 21 CFR 177.2600 (formerly
polyethylene and certain plastic and 121•2562) subjecl to end useSorganic rubbers which exude fluids compliance with any applicable totalorgaic ubbes wich xud fluds xtractives limitrations.
such as plasticizers. Bond strength
varies accordingly to the substrat. N SNSF Status
Stronger bonds are obtained by SILASTIC° 734 RTV self-levelngpreparing surfaces with Dow iATC73RVseflvin

pre ari g s rfa es ith Dowa oihesive,,sealant is listed by theCorning, 1200 prime coat. For best aonalantato liridathe, ; esu ts:N a tio n a f S a n ita tio n Fo u n d atio nresults:
under the criteria C2 for direct1. Clean all surfaces, then wipe or contact with food.

rinse with acetone. Rubber surfaces
should be -oughened with sand- UL Status
paper and wiped with acetone SILASTI-" 734 RTV self-leveling

(



adhesive/sealant is recognized by herein are believed to be accurateUnderwriters Laboratories. Inc. for and reliable: however. it is the
service to 302 F (150 C) where user's responsibility to determine
elongation is not essr ntial. suitability of use. Since Dow
CAUTION Corning cannot know all of the

uses to which its products may beOn direct contact. SILASTIC" 734 put or the conditions of use, itRTV self-leveliny adhesive-sealant makes no warranties concerning
irritates eyes. In case of eye contact, the fitness or suitability of its
flush eyes immediately with water products for a particular use or
and consult a pnysician. purpose.
Additionally. until fully cured, You should thoroughly test any
SILASTIC 734 RTV self-leveling proposed use of our products and
adhesive/sealant releases acetic independently conclude satisfactory
acid. Avoid prolonged or repeated performance in your application.skin contact with uncured or partly Likewise, if the mariner in which
cured material, our products are used requiresKEEP OUT OF REACH OF governmental approval or
CHILDREN clearance, you must obtain it.

Dow Corning warrants only that itsSHIPPING LIMITATIONS products will meet its specifica-
None. tions. There is no warranty of

merchantability of fitness for use,STORAGE AND SHELF LIFE nor any other express or im.Y;edWhen stored in original unopened warranties. The user's Pxclusive

containers at or below 90 F (32 C). remedy and Dow Co. ning's sole
SILASTIC" 734 RTV self-leveling liability is limited to refund of theadhesive/sealant has a shelf Ite of purchase price or replacement of12 months from date of shipment. any product shown to be otherwise

than as warranted. Dow CorningRefrigeration is unnecessary, will not be liable for incidental or
Containers should always be Kept consequential damages of any kind.sealed when not in use. Once a
container of sealant has been Suggestions of uses should not be
opened, a plug of cured material taken as inducements to infringe
may form in the nozzle or tube tip any patents.
during storage. This is easily
removed and does not affect the
remaining contents.

PACKAGING

SILASTIC" 734 RTV self-loveling
adhesiveisealant is supplied in 3-fl.
oz. tubes. 10.7-fl. oz. cartridges and
4.5-gal. pails.

USERS PLEASE READ

The information and data contained
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* Information About
Silicone Elastomers

DESCRIPTION

DOW CORNING' 736 heat resistant DOW CORNING" 736 HEAT
sealant is a one-part, nonslumping RESISTANT SEALANT
"paste that cures to a tough, rubbery solid R
at room temperature on exposure to Type ............. ...................... One-part. nonslumping silicone paste

water vapor in the air. This silicone Cure ................. Cures at room temnerature by reaction with moisture in the air

product was formulated to perform at Special Properties .............. Performs at temperatures ranging from -65 to 260 C
temperatures ranging from -65 to 260 C (-85 to 500 f:) for continuous operation and to 316 C (600 F)

for intermittent exposure
(-85 to 500 F) for continuous operation Primary Uses ....... Bonding. sealing, petting, encapsulating and protective coating

and to 316 C (600 F) for intermittent operations where parts must perform at high temperatures
exposure. It can be used for numerous
sealing and bonding applications.

completed within 5 to 1ri minutes of rubbery solids in about 24 hours at 25 C

USES application. even though this may (77 F) at 50 percent relative huridity.
The high temperature properies of this require alternate periods of applying Less moisture content reduces it
Thsealant make it ideally suited for: and tooling Likewise, it masking tape slightly. In 24 hours, sections up to

a Sealing and encapsulating heating has been used to mark oft an area. it 1 8-inch tihick cure to a rubber with a
should be removed before the tack-free Shore A durometer hardness rating of

elements in appliances skin forms. about 25 points. After 3 days at room

o Aerospace gasketing temperature. this durometer hardness

* Moving oven belts Cure Time ,.vels off to about 32 points.
Cure time is affected by relative

* Industrial ovens humidity, degree of conhnement. and In zcppficatiins where DOW CORNING

e Bag filters on smoke stacks cross-sectional thickness of the sealant. 736 ,-eat resistant sealant may be partly

o Other criical bonding. sealing, Sections up to 1 8-inch thicl, become or totally confined during cure, the time

"potting, encapsulating arJ protective
coatings where parts must perform at TYPICAL PROPERTIES
" high temperatures These values are not intended for use in prepari-i specifications.

O TAs Supplied

HO W TO U SE C olor ................. R... . .. ... ... . ... .. ................... R ed

A pplying the M aterial: Flow S lum p ......... ................................................. nil
Tack-Free Time Extrusion Rate (1 8-inch orifice. 90 psi). grams minute .................. 335

D)OW CORNING 736 heat resistant Cure Characteristics - exposed to air, 25 C (77 F) and 50% RH

sealant o. supplied ready to use. Skin-Over I nre. minutes ...... ....... ... . 6

Under pressure, it flows roadily troin its Tack-Free Tine. nrniitos 15

container. The pasteliko consistency Cure Tufe Lt-iIClt ticknessl tours 24
makes it easy (o work: a spatula or As Cured - after 72 hours at 25 C (77 F) and 50"% RH
wooden paddle can) be tr;tr0 for toohrig Duroei(tttr. Shore A. pun[is .. .. .... . 32
the surface lu.1 s, stis l )rtquii •s.ii 350

Tie cure proqrosseo intw frd roimi the L ,lerin(I.Iiol 'i•ie(ilt ........ 500

surface. Al coiditionis; -i at lhxast 25 C Unpriuiert Aidt,;jon i(riu t ilustrotes) .
S (77 Fi w ) 0 pe~l} i~ rccrit r if; Hl\o c h m lclU[!lv ,m ,,, ;.. .-. , ,. .: , " , . . . ," : - . t , ,, ,;- ,• ",. , ', rm , ,.;,

sheSOlant form:., i tick-free . i lt l '' . ' ' , . %' "11H

15tmh u itus. Fuliioh -:; r p, ir~i •l i•! i Specification Writers: Please cotitact Dow Corning Corporation, Midland,
the skijri boci s forrtn:ii md ,hotil(i ho,? Michigan. before writing :,pocificatiorn on this product.
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tV
required for proper cure is genera!ly 3. Apply DOw COfNING 736 heat SPECIFICATIONS
iengthei,•o by the degree of confine- resistant sealant to the prepared surface DOW COHNIN, /36 heat resistant
mnent. It is possible. with absolute in a uniforni ,hickr'ss Best adhesion Is seaJlant is des(irned to rnieet the
confinement, that cure will no, be obtainedwith a 15-to 30-mil glue ine. In reei~remers of ILUA 45OGA,
"completed. The result is the softening those cases where the adhesive is used Amendment . Type 11
of the sealant at elevated temperatures, between two surfaces. put the second
Metal-to-metal bonds should not surface in place. using enough pressure CAUTION
overlap more than I inch. Every to displace the air hut not the adhesive. On contact. uncured sealant causes
application involving confinement 4. Let the unit stand undisturbed at roa)m irritation. Avoid contact with eyes arid
during cure should be thoroughly tesleri temperature to cure. skin. Contact lens wearers take
bafore commercializatIion, tesapi.Cropnate precautions. w Ir case of

Curing time increases with the thickness Sealing contact, flush eyes with wniter. Call a
of the sealant A 1.2-inch cross section. Using DOW CORNING 736 heat physician. Remove from skin with dry
for example. may require 3 or 4 days for resistant sealant in sealing applications cloth or paper towel. Sealant releases
complete solidification. However, the follows approximately the same step- acetic acid (vinegarhike odor) during
cure will have penetrated the outer by-step procedures as outlined for cure. Keep out of reach of children.
1/8-inch ,n about 24 hours, bonding applications. After preparing
Adhered to glass. metal or most woods, the surfaces and priming where re- SHIPPING LIMITATIONS

DOW CORNING 736 heat resistant quired. the sealant is applied by forcing None
sealant has a typical peel strength of it into the joint or seam to obtain fuli
20 pounds per inch after 72 hours at contact between sealant and surfaces. STORAGE AND SHELF LIFE
room temperature. FDA STATUS Mhien stored in its original unopened

The odor giver, off during cure is due When fully cured and washed. container at or below 32 C (90 F).

to the liberation of acetic acia. This DOW CORNING 736 heat resistant DOsa COhNING 736 heat resistant
odor disappears as the cure progresses sealant meets the requirements of FDA sealant has shelmfeoft 12 . onths from
and is not detectab~e after the cure the date of shipment.Regulation No. 21 CFR 177.2600
is complete. subject :o end use compliance with any PACKAGING

Bonding applicable total axtractives limitations D.W CORNING 736 heal resistant

1. Thoroughlyclean anddecgreasemelal NSF STATUS sealant is supplied in 3-fl oz (90-rnL)

and plat tic surfaces. then rinse all DOW CORNING 736 heal resiFtant clapsioo tubes. 10.3-tI oz (305-mL)
surfaces, except plastic. with acetone, sealant is listed by the National ptlastc cartiidges, 10.3-fl oz (305-rmt..

Rubber sur.aces should be roughened Sanitation Foundation unoer the cteiia
with sandpaper, then wiped with C2 for direct contact with food. and 55-gal (208 2-L) drums.

acetone. Follow the precautions oiven
on the solvent container label. USDA STATUS

2. For stronger, more uniform bonds. DOW CORNING 736 heat resistant
apply a thii film of DOW CORNING- sealant is authorized by the United
1200 RTV I rime coat to all surfaces States Del,,irment o' Agriculture for
except rubber and silicone rubber Allow use in federally nspected meali and

to air-dry for 30 to 45 minutes at room poultry plants.

temperature. (Full instiLictions are
provided with the prinie coat.) Caution. UL STATUS
DOW CORNING 1200 RTV prfime coat DOW CORNING 736 heat esistant
is flamniable mnd has no FDA status. sealant is recognized by Underwriwtes
Keep away fromn heat and open flaiies. Laboratories far service to 150 C (302 F)
Usc oiriy oilh a. t-id iiqiS Vi vnt. itnia n wLvhre leio gation is not essential
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V is Spec Data Sheet conforms
I to' editorial style prescribed by

The construction Soecifcations
Institute. The manufacturt." is le
spansible for technicl Ctaccuracy ____

S.PRODUCT NAME
0) Dow Corning~n) 7S0 silicone

w U building sealant- A one-part. low

-- modulus elastomeric sealant

2. MANUFACTURER .*

I-~ DOW CORNING CORPORATION
Midland, Michigan 48640

0Phone: (517) 496-4000
Wci

3. PRODUCT DESCRIPTION
Dow Corning 790 silicone - ''

building sealant is a one-part
s ilicone formulation that cures in 

c

9 ~the presence of atmospheric
Moisture to produce a durable, C

flexible, and very low-modulus CLCDt\i\~~
silicone rubber building joint seal

* Because of its ultra-low modulus.-
high elongation, comnpression/>
extension recovery, and its ability

co to form strong, durable bonds with C

O most building materials, this sealant
L: provides excellent performance, ý

C, 0)- even in building joints that expe- TPCLPOETE
0 3P rience extreme movement. These values are no~t intended for use in preparing specifications.

0. B sc s s As Supplied fil
o , BsiUs: 79siioeMlL-S-8802D Tack-Free 'rime, hours ................. 1 m

03 Dow Corning 79 iioeMIL-S-8802 Curing Time, days/77 F (25 C) ............ 7-14
(D e building sealant is particularly Full Adhesion, days.............................. 14-21

Seffective for sealing exnnnsion and MIL-S-88020 Flow, sag or slump................................. Nil
Ix control joints. Typical uses include Working Time, minutes........................... 10-20

c~expansion control joints, precast As Cured - after days/77 F (25 C) and .50% RH
concrete panel joints, curtainwall ASTM D 2240 Durometer Hardness. Shore A, points ................. 15 0
joints, mullion joints, and many ASTM D 412 Ultimate Tensile Strength. mn-ximum z

othr cnstucton oinselongation, psi .... ................ 100 (0 07 kgf/mm') n-
The sealant forms durable, ASTMV ID 412 Elongation. percent max .......................... 1600 ~r

flexible, watertight bonds with MIL-S-8802D Peel Strength, lbs/in................ý25 (4-46 kg/cm) ~
most building materials in any TT-S-00230 r
combinatior: stone, masonry, ASTM C b10 Stairiing .............................. ......... None -. m
ceramics, mnarble, wood, staet, TT-S-001543 f

RAI alumninumn, and mtiany plastics. In Ozone Rosi tance.................................... Good C/3
many cases, no prime, coat is Weathering, after (3.000 hourýs in
requitred. Atlas VWeatthrouivetor........ .... No change in hardness

Joint Movement Capahilitieýs percent

es''r i~Eb Cmpession.,.........................................ooV ~ ~ " t- Cý, Compru~(.I xession........................................ o
k~f1h (.),!, ol S,-d.(,1 W'S11,11,12 Ill Specification VW riters: Refer toD wCorningq op rain
W~i~T.' n::;'e.isMANU-SPEC, Section 07900. SEALANTS.

07900



Limitations: TABLE I: WEATHEROMETER TEST DATA

Dow Corning 790 silicone The following data was obtained from Weatherometer testing of

building sealant is not recom- Dow Corning 790 silicone building sealant. Tre test was run in an Atlas

mended for use below grad._ on Weatherometer Model XW Sunshine, and conforms to the rmquirements of

concrete or on horizontal joints ASTM D 822 Type E.
where abrasion and physica! abuse
are likeiy to be encountered. Test Test Method lIitial 6000 Hours

, It is riot recommended for con- Durometer Hardness,

tinuous immersion in water. Shore A. points ........ AS I M D 2240 15 15

Dow Corning 790 silicone Ultimate Tensile

building sealant should not be Strength,

applied: at maximum ASTM D 412
elongation, psi ........ Die C 105 80A. To building materials that

bleed oils, plasticizers, or Peel Strength, 39 lb/100% 37 lb/100%

solvents - materials such as unprimed concrete ASTM D 903 cohesive failure cohesive failure

impregnated wood, oil-based Peel Strength, 41 lb/i00% 30 lb/100%

caulks, green or partially unprimed aluminum ... ASTM D 903 cohesive failure cohesive failure

vulcanized rubber gaskets or

tapes. Prime coats are not required silicone building sealants,

8. In totally confined spaces with concrete, glass, and many Federal Specification TT-S-00230C

because the sealant requires aluminum surfaces. Some treated for one-component building

atmospheric moisture for alumnums may require use of a sealants and Canadian Specification

cure. prime coat. 19GP9A. These specifications

See Table II and consult require that sealants pass tests at

C. To surfaces which will be Dow Corrmng for priming recom- joint movements of _122% and
painted. The paint film will mendations on other materials. ±25%. Dow Corning 790 silicone

net stretch with thie extension building seala'nt passed both sets of
of the sealant and may crack In all cases, it is recommended i tests at -t-50% joint movement. Data

and peei. sample be tested and/or a test from an independent lab test is
placement be installed on the available.

D. To surfaces in direct contact project.

with food. This sealant has 4. TECHNICAL DATA
not been tested to determine PackagingDow T ICAi DATA

its status under Federal Food Dow Corning 790 silicone Dew Coring 790 silycone
and Drug Administration building sealant is packaged in biilding sealant is virtually unaf-

regulations. For food contact 10.341 oz (305-ml) disposable fected by sunlight, rain, sleet, snow,

use, Dow Corning® silicone cartridges which fit ordinary caulk- ultraviolet radiation, ozone, or

rubber seatant is ing guns and in 2.0-gal (7.5-1) bulk extremes of temperature (see Table
rubbr selantisI). Its unique weatherability enables

recommended. pails. It can be dispensed by many it to retain original design proper-
air-operated guns and most types ti even ar yes posperof blk ispnsin eqipmnt, tips even after years of exposure.

Elongation, tensile strength, hard-

Composition and Materials: Colors: ness, and adhesion do not change

Dew Corning 790 silicone build- Dow Corning 790 silicone significantly with aging or exposure
ing ý alant is a low-modulus, one- building sealant is available in five to weather.

part, ready-to-use material which standard colors: black, white, gray, )ow Corning 790 silicone build-
has a consistency likp that of tooth- natuial siuiie, and bronze. q sealant is an ultra-low-modulus

paste. This consis'ency remains ,iaterial; therefore, joint movement
uniform over a wide temperature Applicable Standards: places only a low stress on the

range from -20 to 160 F (-29 to Dow Corning 790 silicone sealant/substrate bond line. The

71 C) allowinri the sealant to be building sealant exceeds the material also shows good recovery

applied easily at most any durability requirements of Federal from extension and compression. It

temperature. Specification TT S-001543A for is this unique blend of pioperties

9



TABLE I1: DOW CORNING 790 SILICONE BUILDING SEALANT examples of materials which must
SURFACE PREPARPTION AND PRIMING RECOMMENDATIONS be removed from the joint surfaces

Surface Recommended to obtain proper sealant adheSion.

W Substrate Preparation Primer Porous substrates should be
-- - - cleaned where necessary by grind-

Masonry and stone surfaces, ing, saw cutting, blast cleaning

such as brick, concrete, (sand or water), mechanical
granite and limestone ............. Air blast or abrading or a combination of these

wire brush Hone methods as required to provide a

Glass, glazed surfaces, tile .......... Oil-free sound, clean, dry surface for

solvent wipe None sealant application. Dust, loose
Mill finishl aluminum ................ Oil-free particles, etc. should be blown out

Millent ih. ipe Noneof joints with oil-free compressed
air or vacuum cleaned.

Anodized aluminum ................ Oil-free Dow Corning," Metal and glass surfaces
solvent wipe 1200 prime coat

adjacent to masonry should be

Steels: carbon, stainless, cleaned by wiping with an oil-free

weathering ....................... Oil-free Dow Corning absorbent cloth saturated with

solvent wipe 1200 prime coat solvent such as xylol, toluol, or

methyl ethyl ketone. Do not use

that enables this sealant to perform Polyurethane foam or expanded alcohols.
well, even in joints that experience polyethylene foam rod are the

extremes of movement. When recommended back-up materials Priming:

applied according to instructions, for deep joints with porous sub- Refer to Table II for priming

this material typically prnvides joints strates and polyethylene tape for recommendations. A bead of

that can be stretched in excess of joints too shallow to allow place-
100% or compressed up to 50% of ment of loam rod. Open-cell FIGURE 1: RECOMMENDED

original joint width without affecting polyurethane foam rod is required JOINT DESIGN

the soundness of the seal or bond. with non-porous substrates to allow

However, joints should never be curing from both sides of the _

O designed at the sealant's ultimate sealant. Tihese permit application of
movement capability. It ic recom- a thin bead and act as bond breakers
movementtotal movement ibse stecBreywt hejit .•..

mended that joint movement should which allows the silicone sealant to

be 50%/ total mrnvement (based stretch freely with the joint.
upon initial joint width). SILICONE

Cured sealant stays rubbery Joint Dimensions: SEALANT BACKER

from -65 to 300 F (--55 to 149 C) The joint width should not b( ROD

without tearing, cracking, or less than ¼A" (6.4mm). The joint

becoming brittle under normal depths should allow a sealant depth

conditions. It is virtually unaffected of 1/V (,3.2mm) to a maximum of '/2" A

by time or weather. (12.7mm). The silicone sealant bead
depth should be less than the joint RATIO OF A B SHOULD

5. INSTALLATION width. Ideally, the ratio of joint BE ABOUIT 2.1

width to sealant depth should be POOR JOINT DESIGN
Joint Design: about 2:1,

A thin bead of silicone sealant Preparatory Work.
will accommodate more movement SILICONF

than a thick bead (seu illustration). Clean all concrete, masonry and/ SEALANT

Dow Corning 790 silicone building stone joints of all contaminants and

sealant should be no thicker than impurities. Concrete form release

'/z" (12.7mm) and no tninner than agents, water repellents, laitance,
I' (6.4mm). Ideally, the ratio of surface dirt and rust, all old BACKFA-"

joint width to sealant depth should sealants and other surface treat- ROD
be about 21 ments arid protective coatings are

S. . .. . . . .•••.-••... ••.

-,,jj--J



Silicone sealant on the substrate Precautions:material to test adhesion prior to Uncured sealant may cause skin .general job use is always Ucrdsantmy,'ieskn2. Will not h.arden beyond a
recommended irritation. Avoid prolonged or Shore A durometer of 50,

reprated skin contact.
nor soften below aDow Corning-) 1200 Drime Coat minimum of 10 points.Masking: is flammable. Keep away from heat 3. Will not change co0ui-and open flames. Use only with significantly when used

Areas adjacent to joints may be adequate ventilation. Use same with compatible back-upmasked to assure neat sealant lines. precautions when handling any materials.Do not allow masking tape to touch flammable or combustible solvent.clean surfaces to which the siliconesealant is to adhere. Tooling should 
B. Limitation of warranty (whatbe Completed in one continuous 

Dow Corning does notstroke immediately after sealant Sorage and Sh Life:guarantee)
application and before a skin forms. When stored at or below 90 F The warranty listed is in lieuMasking should be removed (32 C), Dow Corning 790 silicone of all implied warranties.immediately after tooling, building sealant has a shelf life of Dow Corning makes no6 months from date of shipment, warranty, express or implied,

Method of Application: with respect to the proper-MethVAdLofLITYliIatiOn:Sties 
of adherenbe, appearance,Dw Coing 790 silice AVAILABILITY AN COSTS (except as otherwise noted

buiiding sealant should be applied Availability: 
in item 3), or any other

in a continuous operation. A Dow Coring 790 silicone building sealants which is in
Dopoprw ofrin Dow Corninne

positive pressure adequate to building sealant is marketed nproperly fill and seal the joint width throughout the United States, any way dependent on theshould be employed. Tool or- strike techniques, methods, or -
sheDould beCepoy. T s trikone Canada, Europe, Latin America, precautions employed inthe Dow Coring 790 silicone Australia and Japan through application. The warranty andbuilding sealant with light pressure distributors and building supply Dow Corning's liability shallto spread the material against the outlets.

back-up material and the joint expire 10 years after date ofsurfaces. Do not use soaps, oil and Cost: purchase.
alcohols as tooling aids. For maxi- Pmum pertormrance on non-porous Prices per gallon depend on C. Exclusive remedy (whatsurfaces, sealants should be volume of purchases. Dow Corning will do if theapplied above 40 F (4 C). 

sealant is riot as warranted or
SA loci with a concave profile 

does riot perform astiwihacnaepoie 7. WARRANTY 
warranted)is recommended to keep theDow Corning 1790 silicone building Ten-year Warranty. Dew Corning shall refund thesealant within the joint. The sealant A Warranty (what Dow Coringwecan be applied at outdoor tempera- 
which does not meet or doestures as low as -35 F (-37 C) guarantees)not perform according toprovided that surfaces are clean, DOw Corning Corporation warranty.

dry and frost-free, warrants that Dow Corning

Excess sealati should be 79u silicone building sealant D. Limitation of liability (whatcleaned from nonporous surfaces is of merchantable quality, Dow Corning will not bebefore curing, using a commercial arid that for a perio of liable for)Solvent -such as xyiol. O1i eirous (1) narfr the dalans The remedy stated abovesurfaces, excess sealant should be puichase, the sealants: Tie tem exclusive, llewed to cure aind then be 1. Will not become brittle or remedy and Dow- Comingsremoved by abrasion or other crack due to weathering sule liability in connection"r"nechariica! means. The sealed joint or to normal expansion with claims arising out of theshould not be disturbed for at least and contr'itr!cn of purchase or use of the48 hoiir- adjacent surfaces. puac ias Dor u rninf sh alseali-tit Dow Curning shall •



TABLE III: ESTIMATING REQUIREMENTS

I Linear Feet Per Gaiion of Dow Corning Seulant
for Various Joint Sizes

WIDTH, inches

1 1/4 3/8 1/2 5/81 3/4 +
S 1/8 616_ 41 307 246 205 15

0 3/16 4711 25 205 164 137 103

3f 1/4 1307 205 154 123 I103 7

3/7 103 82 68 51
1/2 77* 62 51

not be Viable for any sum 8. MAINTENANCE
exceeding the purchase price No maintenance is needed. If
of sealant shown to be other- sealant becomes damnaged, replace
wise than as warranted. In no damaged portion. Dow Coning 793
S event shall Dow Corning be .ilicone building sealant will adhere
liable for incidental or to Cured sealant with only
consequential damages, such preparatory solvent wipe to remove
as, for illustrative purposes accumulated dirt.
only, labor costs in removing

or replacing the sealaent, 9. TECHNICAL SERVICES
repair or replacement of otiCr Complete arechncal inobrlafion
building materials, and thelikeýand literature are available from
S like. authorized Dow Corning distrib-

E. Notification of claim (what utors. Laboratory facilities, techni.
S must be done to obtain a cal service, and a list of distributorst* refund) are available from Dow Corning.

Notification of any claim must
be sent by certified mail to 10. FILING SYSTEMS
Dow Corning Corporation, SPEC-DATA) 11.
Midland, Michigan 48640,
Attention: Building Sealants. Sweet's Catalogs Section 7.11:
The notice must contain a e General building
statement as to how the * Industrial constrUction &
sealant failed to meet the renovation
warranty and indicate the * Mechanical engineering
date of purchase. purcnase a Civil engineering
price, and the amount of a Engineering comprehensive
refund claimed. Dow Corning Architectural specifications and
reserves the right to inspect complete technical literature are
the sealant in question and to available upon request. Contact
S require proof of purchase. Dow Corning for specific bulletins.

-I-~-
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SPEC,
This Spec-Oata Sheet corforms
to editorial style prescribed by

The Construction Specifications
Institute. The manufactureri$ e-

sponsible for technical accuracy.,

TABLE I
1. PRODUCT NAME Sizes and Packaging Data

HBR•tý Backer Rod HER Backer Rod Feet Weight (gross), lbs

2. MANUFACTURER Diameter, in, per Carton per Carton

Hercules Incorporated 1/4 8,000 15
Plastic Products Group 3 4,200 15
Middletown Industrial Park 1/2 2,500 15

P.O. Box 257 1,700 153/4 1,250 15
Middletown, Delaware 19709 1 650 15
Phone: (302) 834-5000 1¼ 400 15

0 Telex: 83-5335 11/2 990 45
<, 2 729 50

3- 3. PRODUCT DESCRIPTION

I • Basic Use: HBR backer rod is a--- backing for elastomeric and othercold-applied sealants. it also helps Composition and Materials: HBR packed in 9-ft. straight lengths. Oc-Scon-pi teamont o helan is round, flexible, continuous tagonal cartons can be shipped viaScontro! the amount of sealant
applied for a proper seal, helps pro- lengths of extruded, closed-cell UPS. See Table I for quantities and -
duce the ideal joint shape, and also polyethylene foam. Gray in color, weights. n

acts as a bond-breaking strip. Typi- HBR rod is available in a variety of
cal uses are in glazing and expan- diameters (see Table 1). 4 T DATA (
sion-joint applications for windows, Applicable Standards:
curtain walls, expansion waljoints, CEGS-07951-9 Back-Stop Ma- HBR backer rod is chemically in- -0

"terial ert, and resistant to oils, gasoline, 3 C
0) TT.-S-00227E (COM-NBS) and solvents. It does not stain or 0' -'•,- 1 ,- pavements, precast units, and cop- Cp c u a 6.1.8 adhere to sealant materials, and, o

,_,- lgs. See Figure 1. -, -( s Packaging: Continuously wound therefore, acts as a bond-breaker -W

a E O Limitations: HBR should not be on reels, and packaged in octagonal strip. HBR has a resilient closed- c
- D used with hot-melt adhesives aid cartons for shipping, except for the cell structure and is nonexuding.

-- > sealants where their temperature is 1½- and 2-in. sizes, HBR backer See Table II, page 2, for typical Em
- Z over 160'F (70'C). rods of 1V1- and 2-in. diameters are physical properties.

0)* Figure 1. Typical Uses of HBNR Backer Rod Z

GLAS SEALANT HBR SEALANTSBACKER ROD
B OBACKER RODM

HBR /
BACKLH tROD

HBR backer rod frir glazing HBR backer rod in expansion joints and
* similar applications

'•" I OPEN," I
...................................................................

-,51"4.



APPENDIX B

CONCRETE ANCHORS

0

0
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The following is a selection of material available on concrete anchors. The manufactUrers

represented are the Rawlplug Company, Inc; U.S.E. Diamond, Inc.; and Toplir.e

Construction Products.

I104



IiMASONRY ANCH S
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ALPHABE3TICAL INDEX
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-~ ~ ~ ~ ~ i ''.Cii. 1mony anchor" was a
ofcarved to size and wedged --

t. r- or screw was driven. 1hese early
..v.r t14 IPa and fiber anchor5 with hot-

w'-i developed in1919)whc
*.................r'.r- .'r :~~nin a VaIriety o f Sizes to "match' hole sizes- -

A u~iu~ o achrtypes have been developed in subse - ~ .-

ou(nt ear ledin totoday's proliferation of choices. But while
it)[i Variety of 'choices' does provide a better m-atch up of an- >

coocrs to specific needs, it also makes the selection process that
much more ditficult-

For that reason, before selecting tfhe type, size and number of EXPANSION agairl!. lio wail of UNDERCtUTTING the masonry
anchors to be used for any given application, all of the following lhe drilled hold material at the base of the drilled

factors should be taken into consideration: hole.

* 1. The "holding power" required. This calculation should include
* ,4 ~not only the load factor (weight) but also the way the load is -

transmitted to the anchor-shear, tension or combined, plus ,-0

any "leverage' factors.

2 The conditions of use. Will the installed anchors be used to:' -
support a static load, or will they be subjected to vibiation and!/
or intermittent shock loads?

3. The numter and size of anchors to be used. This "condition" _J
of installation is often d, -termined by the roanufacturer of the fix- FiTO ewe h atnr CAPN h tmt eWs
l ure or equipment to be fastened (the equipment or fixture often arid the masonry material. tened to the masonry material.
containing a specific number of mounting [hotes of a given screw
or bolt size).

I W 4. The strength of the masonry material. Maximumn anchor per-.,
Iformance requires that the material in which tie anchor is In-
stall'3d can also sustain the load to which the anchor will be sub-"L ~ n "Cncii s
jectrid. Anchors installed in stone ~nd dense concrete can 1 L a ig o ciLcn
withstand far greater "pullout loads" than the same anchor in-i .,./

stalled in lightweight concrete, block or brick. Medium to heavy I..
loads cannot be safely fastened to soft masonry materials (stuc-. : - .

co. grout. plaster or plasterboard) since such materials will not ~N
withsta'-id the load. :

STATIC or Dead DYNAMIC or Vibra- IMOACT or Shock*A factor lac less tangible than those mentioned above is the total Lodcnttad linoditem- adproicod
"installedl cost" which includes tfie cost of the anchor and the unchanging. tent and of varying of substantial inten-

Icost of the labor involved in the installation. Some anchors take Iintensity. sity.
longer to install than others: some require greater" skills: some
require c'eeoer holes to obtain the same holding power, some
require layout or hole spotting and some do rtot. There are an- i c-
chors that require very precise hole dimensions (diameter and L1 -

l depth), and others that can be installed in a "Sloppy" hole and -

Istilt fiinction as, requirccd. Ultin-atiely the holding power" require- NiOLadd SHA lod. CMINDod.
ments atid the conditions of installation arid use need toNIO tae rciiLload di- lHA oad nila a aOMBINE Loaid.i-th
precedence over the "installed cost" to assure maximum per- pliren io insiaiit-d rfqhi arile io the ii-- anchor ai ainy anfile
formance ot the products selected. aniichor ~ Sialied anchor. hetewiwc 0' Unai 90'

Note: The varying conditions of field Intisllations require thiat 8 ~ ~"
minimum 4.1 Fafety factor (251. 01 the tilt mate requirement or
"desigriiload" )e applied for static toads, and critical applircluiti ~J I' I
(vibratory lo..is. overhead iostallaimon. etc,) may requiroe !atsae'''
ty factor of dS mLuch a:-, 10.1 or more. -

(71It ING n),urill a WALL urSuiiV Cdlmier [ 0014 maiy he
diti i,.r iru rmi C rnrriined or ,hr'at wni'n orn. 'ti-i'ir cr ___For additionail intornialiin on special applicatiitns. vwritre to the '0id riej10nri' dO E-rmrjtneerinq )e~partm-rent. Thie R~avwpltic Comnpany. Inic .New

Hiochelie. New York 10802

2.-- --- - .- -



Calk-in GSA Specification FF-S-325,
HYDRAU, IC PAM Group I. Type 1, Class 1.

ON UTested in the New York Testing Laboratories.
Chem-Stud ICBO.
Double GSA Specification FF-S-325,

__________Group 11, Type 2, Class 2, Style 2.
SHammer Drive Pin GSA Specification FF-P-395B.

..... .. ,...... . H/S Drop-In GSA Specification FF-S-325,
- Group II, Type 3, Class 1.

FM Approved and UL Listed.
Tested by Columbia University, Department of Civil

-- L Engineering Research Laboratories.
Lac-Shield GSA Specification FF-S-325,

*~~'.- .Group 11, Type 1, Classes 1 & 2.
. Lok/Bolt GSA Specification FF-S-325,

- -_-- Group 11, Type 3, Class 3.
IYIcaL t•s1 SE~TUP FM Approved and UL Listed.

-- SrTTested by the Pittsburgh Testing Laboratory.
Multi-Calk GSA Specification FF-S-325,

To assist in the selection and specification of masonry Group I, Type 1. Class 2.
anchors, Rawl provides pullout load test data for those Tested in the New York Testing Laboratories.
products most frequently used in structural fastening Nylon Nailin GSA Specification FF-S-325,
and other critical applications. Such data is derived from Group V, Type 2, Class 4.
tests performed in accordance with ANSIIASTM stan- Rawi-Bolt lCBO, FM Approved, UL Listed.
dard E488. Illustrated above is a typical test setup for di- RawI-Drive GSA Specification FF-S-325,

rect axial loading of an embedded anchor as governed Group VI.
by the ANSI standard. ICBO, FM Approved, UL Listed.

Tested in the New York Testing Laboratories.
Rawl-Stud GSA Specification FF-S-325,

Bcso a 4:1 i: ! " Group II, Type 4, Class I,"-JC •'i'3ICBO, FM Approved, UL Listed.

Because of varying condlitions of field installations, a 4:1 Tested by the Pittsburgh Testing Laboratory.
safety factor (25% of the ultimata value) is the minimum Rawlplug GSA Specification FF-S-325,
accepted industry standard for static loads. Critical ap- Group IV, Type 2.
plications (vibratory loads, overhead installations, etc.) Tested in the New York Testing Laboratories.
may require a safety factor of as much as 10:1. or more. Rawly GSA Specification FF-B-588C, Type rdLsSaber-Tooth GSA Specification FF-S-325,

Group III, Type 1.S•C!g ''• ....... •.... • 'ICBO, FM Approved, UL Listed.

,-C'.J C., h , , C,. ",.Tested in the New York Testing Laboratories.
The load on a masonry anchor is transmitted to the ma- Scru-Lead GSA Specification FF-S-325,

terial in which it is installed. Loading of anchors in Group IV. Type 1.
closely spaced clusters of two or more can result in in- Set-Bolt GSA Specification FF-S-325,
teraction of forces on the masonry material and lead to Group VIII, Type 2.
a reduction in anchor performance. The expansion an- FM Approved.
chor industry has established a minimum standard of 10 Single GSA Specification FF-S-325,
anchor diameters for spacing and 5 anchor diameters Group II, Type 2, Class 2, Style 1.

for edge distance to provide 100% anchor efliciency. Spike FM Approved.
Thcsc distances may be reduced by as much as 50% Steel Drop-in GSA Specification FF-S-325,
with a proportionate reduction in efficiency Group VIII. Type 1.

ICBO, FM Approved, UIL Listed.
Tested by the Piittsbur(lh Testing Laboratory.
Toggle Bolt GSA Specification FF-B-588C,

• • • lype 1, Class A. Style 1.
. Zamac Nailin GSA Specification FF-S-325.

I K ,Group V Type;' U. Clss3.
Tested by the Pttsburgh resting Laboratory.
tGeneral Services Administration Federal Specifica-
tion FF-S-325 :la.;if i s ;nchoring devices by groups.
types. classes and stvles ;Hawl masonry anchors com-
ply with (•SA .;pecificatiol is and Standidrds as indicatted
Undefr Ui;ihr ani;tor listrig
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J ANCHOR TYPE USE IN LUSE WITH JMADEOF__SIZE RANGE GENERAL INFORMATION

ONE STEP ANCHORS ____~- __-_______

W Rawi-Bolt" Concrete. block. No othier Steel V. .to Finished hox head removablle.
brick. stone fa'stener needed '8".V j vibration-resistant

RaIStd Concrete,. brick. No other Steel. 303 & 316 Ax1."to Heavy (Juty one-piece expansion bolt.
Rw-td stone fastener needed S S. calvanized I1,-" 1?' Custom lengths on special order

brick, stone fastener needed iir5.7 head styles. 6 dliameters. 20 lengths.

R awl-Drive Concrete, dens,- No other Stee -Y 1, to One-piece expansion bolt. Heat-treated
itbrick, stone fastener needed Stee / 6" for maximum shear strength. 4 head styles.

~Z .' Spike" Concrete, dense No other Steel 
3/,6, X V to Easy'Drill'n Drive' installatioin Vibration-

brick, stone fastener needed V." ir0t resistant Galvanized or Perma-Seal' -

Concrete, No other ¾'X 111/" to Fast. easy to instal[ No hole spotting,
3- Tpor' block, brick fastener needed `1eAt X" 6" removable. 2 head styles. 30 sizes.

Zamac Concrete, block. No other Zinc alloy 4/" 16" to Fast, easy to install. Mushroom or flat
NallIn brick, stone fastener needed and steel ¼/" xr 2" head styles. Available with S/S nails. ,

Nylon Concrete, block, No Othier Nylon and ;116" X11" 0 Fast, flight duyaco.3hdstl.

Naltin brick, wallboard fastener needed sleet 'A" X 6" jAvailable with SfS nails. I

BOLT ANCHORS

QQ M- ChmSu' Alsoi nsnyRawl couplers Polyester resin 3_. Self-contained unit, shock resistant. 1
Al sld aony andl drivers, capsule, steel '. to 11/," Rapid curing.

Calk')n Concrete. Machine screw Zinc at~oy 6-32 to Single unit calking anchoir, can be set

'- brick, stone or bolt and lead 3/'"- 10 shallow (flush) or deep in hole,

Multi-Calk Concrete. Machine screw Zinc alloy to. I Heavy duty multi-unit caltning anchor Use
brick, stone or bolt and lead with bolt head down for stud applications-

-Concrete, Machine srw Rustproof o-aknbllncr.estoitl.
F -. Single brick ston or''3No-akngbl nhoes tntlbrc. tne o boll zinc alley Tightening bolt sets anchor.

Dobe Concrete. Machine screw Rustproof 'A o1Heavy dluty noo'cal'xrng bolt anchor.W

Dobebrick, stone Or bolt /in(. alloy ¼'1 and 1 'sizes in malleable iron.

-oc -le cls Mach~in screw Steel V'.' to 71" Self-dr ilingsachr installed ___z; SbrTot rck'to o olbypwro maiiually
j ~tel Cncree, achie srew eav dut us insolid masonry.~ DopInbrick. stone or boll Stanms Stee"Steel, St"eel ¾ Internat plug cannot be lost

SCREW ANCHORS Almsny Setmtl l-ups ce

Raillg Almsor he ea. Jute frbe. ~ 6 ¾'/.to Alproesewanctror 26 sizes.
~ allg material wood, laq sciews w lead liner "'w ir3 No bole, spotting Vibration'resistant.

Mortar)O1 Jon, Lg erRsiproof vial nsoti ogsye.Ln

L a g S h i e l d c n c r e t e , L a fZ in c : a l l o y t o S v ty e br e lom m e n 'de d l o n g stwea k e i e n g y
Sr-ed Concrete, Sheet metat., ea alloy Ar 58 'Sto Light duty. muizi-size aricher.

block, brick wood, lag screws # 16-t8 # t ½ Use) with de~ad loads

Bantam Concrete, block, Sheet mietal. Corret ion- # 6-6 1, ¼"ý to Light duty. multi-size anchor.

~ Pug f tle brck oo, lg srew (esrta-t lastic N 14-16 1'/;' H; s collar for hollow materials-

HOt LOW WALL ANCHORS ___ __ _ . .-

'Block. wallboard.- Noote 7 cu2 F it addmhnes w
Toggle Boll plstr tir Ute Ste.V''2o Fy thedematescwplse.fl lastener firieerer: Stainless Steel I'.6Sen Irur tye

Ralfaload r thrle xt, nr tAisu slolltco hex treart or t.Irive type
plaster. _____ii( faturiejr needirtrj I to extra longj RemoDe screw as oftren as nereded

plater t.eln eas IcnlC
Raw W 11'.-'r- or Sheer Inc I'll- F,

Poly-Tgl solid isiiy srw r dirty afipiicelirr i. . bellow wails
Ra-_ W-lbr or-et-t- ~ 'n '~'Fr~.es.eoni elMni

I SPECtAL FASTENERS

Ca-ce Steel (1 P0i' 22 fin1 Fiell., or "IvVt F,- cirn o int iiiI tr'~i

Rawl TIwin-Fast 0a No" ifIipqw Wl
Screws Jn . e ..



6910 is x 2,1' 50 300 
1
-,- 2' 35 8

I_- 6913 W'"x 3' 50 300 V8' 2 35 11
__.__ 6914 Aa" 3'X.T 50 300 le' 2" 35 12

6916 41"X 4' 50 300 Is 2 35

so6930 ' ?' 50 200 , 2½Y 60 16

ICBO 6932 44' 3V 25 150 '" 2½ 60 26
6936 " x 5:'" 25 150 " 212 60 32

Use in: Concrete, brick, stone 94"'' " x 3 20 120 2¼4' 100 26

Use with: No other fastener needed 6942 .x 
4

" 20 120 W, 2V4" 100 40

Made of: Steel (grade 5 bolt) 6944 '"- x 5" 15 90 V'" 21," 100 47
Size range: 3/8" x 21/4" to 

3/4" x 8/4 6945 %b" x 6" 15 90 V8" 2¼/' 100 57

a No layout or hole-spotting required 6947 , -x 8/" 15 60 ' 2¼" 100 I
Se. "Finished head" design 6950 -Y. X 3 'A 15 90 ¼4"" 3" 120 47

* nse eddegn6952 ¾"5 x41A 10 60 VA" 3" 120 58P" * '. Vibration-resistant expansion cone 6954 ," x 5/, 10 60 ¼" 3" 120 70

* Heavy loading capacity 6956 V," x 7T 10 40 ," 3" 120 105
e Dual- level anchor loading and 6957 -V." x 8 10 40 j ," 3" 120 110

undercut
"- One-piece assembly PULLOUT LOAD TESTS*
e FM approved, UL listed. TENSION LOAD (LBS.)

ICBO Report No. 2041
o 4 diameters, 18 lengths :" •* i -- -

'" Remove inspection tag DO not expand before in- 11W' 2' 35 4.015 4,840 5i:10
Stallation. Position fixture, drill hole. Insert Rawl- " 2,2' 35 5.200 5.590 6.'
Bolt and tap flush with fixture. Tighten to recoin- 318 3112' 35 5.585 6.150 7.55Q
mended torque. ½12" 2',2' 60 65.935 7.415 7.485

W" 3" 60 7.325 91780 10.545

The RawI-Bolt is a single-unit. vibration-resistant, re- V2 5' 60 8060 10.855 1 11u460

movable anchor bolt assembly with a finished hex head 5i' 2¾' 100 8,070 8.440 9.253
design. Since the anchor size is hole size, the Rawl-Bolt Vi" 3' 100 8,615 9.905 11,135

W" 4 100 10450 12.85 15.660
eliminates layout or hole-spotting. 1" b 100 11.255 15.070 18.045

As the anchor is driven into the hole, the slotted, over- V." 3 120 10,460 10.475 1.175 W

sized annular ring on the bottom of the cone is compressed Y" 4" 120 11.545 12.345 14.005
until it mates perfectly with the hole. This action prevents ¼" 5" 120 12.610 15.700 18.050
the anchor from spinning while it is being tightened. 44" 7" 120 14.170 L 18.210 2_4.070

Expansion occurs at two levels within the drilled hole, SHEAR LOAD (LBS.)
First, the cone is pulled into the large triple-tined expansion . . ,,,. :-,
sleeve, developingamid-level load-bearing capacity overa a'" ' ( .

! ~~~large surface area. Further turning of the bolt causes the - "--threaded bolt to advance into the threads at the com- ls 2' 35 6.525 7,C75 7.875

, 2,1' 35 7,270 8,155 8.265pressed end of the cone, forcing the four sections of the 3".- 35 8.770 8.525 9 0s5
cone outward, driving them into the masonry. This action ½ 2 ' 60 9455-9.675 140
develops a lower level undercut load-bearing capacity ' 3 60 10.150 10.690 12,005
deep in the hole over a full 3600 area, greatly increasing the 1/?" 5 60 12.930 14.740 14.435
holding power of the anchor and reducing the tendency of -i-- 21V 100 15.0o5 15.005 15-005
the conciele to spall under heavy loading. 1 3" 100 19.825 19.995 21.290

In addition, as the bolt enters the compressed threaded 's 4 100 20065 20290 21.540
area of the cone, tremendous lateral forces are created W 6 100 20.545 20.895 22.055
between the concrete and the mating male and female 3 4 20 2040-20.140 21,440

threads, which keeps them locked together preventino w"i- 120 22.935 25.525 29 7905
:"" S'" i2o 1 25,115 1 28.-,05 3T905]

loosening under even the most severe vibratory conditions. L " 7 " 1 _ 0 29 725 33.125 33.1 5sia
The Rawl-Bolt is designed to draw the work tighter to the 'NOTE: Tusl iilSa aOLuvt reoresent avji--"20 ul1rs.4e sai. ,,jsiairse in cocrete

surface because of its unique, flexible, compression rinig havinq ma:muti, comnpreisssl siiOrgtli .a'sincated

As the anchor is being tightened. the nylon compression
ring will, if necessary, compress so that tile material being
fastened is tightly secured against the face of the masonry.

* S
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... .. .. .. -- RAWL-STUD
The RawI-Stud is a onu-piece anchor bolt available in

either standard low carbon steel or in stainlr'ss steel for

*wow instaltations in highly corrosive environments.
The patented dual-pressure expansion collar distributes

II -the load equally in the lateral planes of tne concrete, thus
preventing bolt cocking or prmature rupture of the con-
crete due to distortion or uneven distribution of the load.

lO~~~~e ~~GSA Specificatomw ,- ls>_- .. ..
ICBO S) FFS-325 G fAouCC h. Typed GCissi

Use in: Concrete. brick, stone
Use with: No other fastener needed
Made of: Steel (12L14)

Size range: 1/4" x1 '4"to 1'A" x 12.
0 No layout or hole-spotting required---- -
e Patented inter-locking wedges

- * FM approved, UL listed, PULLOUT LOAD TESTS*
-.M, ICBO Report No. 2041 TENSION LOAD (LBS.)

* 36 diameters and lengths, other
sizes on special order " - ..

9 Also stocked in mechanically
galvanized carbon sieel, types 303 a 8 1.670 2.380 2.195

-. v" 1 V?' 6 2.120 2.585 2,560

and 316 stainless steel V.. 2 8 2.725 2.925 3.050
4ý, 146 28 3.565 4.125 4.150

4e, 2' 28 3.900 4.310 4,400
. 3 28 4.800 4.800 5.070

2'W 60 6.525 6625 6625
Position fixtue,. 'rill hole. Drive Rawl-Stud ;not hole 3 60 7.135 8.050 8.050
until nut and washer are flush wvih f.xtuie. and 4 60 7.945 9945 9.945

2tVh`en 90 7.330 8.365 8.390

5, 4 90 9375 10.140 11.565

_... 11.010 11.555 14.100

CARBON STEEL RAWL-STUD .," 34" 175 10.745 10.745 15.525

. 5 175 14.855 15.695 19.380
6 175 1735$ 18.745 21.755

7400 I x " 1'/" I } 100 500 31 3.' 250 12.330 15.20 13.275
742 •"x •AM % I%"]100 500 3 /A 4,/•

11 I:" 250 14300 17.620 I 20.995
7402 x0 5- 250 18.245 21.225 l24,440

7404 v, X,2, 1,o 5 100 500
7!1,- ,½ 300 13.880 19.990 2:370

7412 7 8'4 X 2-1" 14I," 1½" 50 250 2 11 - - 300 23.370 22.7203 2415 5 32969

7414 ] ,W' Xa3"/ 1V," 1/d 50 250 12' 12 5 450 20.240 27.320 34.995

7415 1 3X, 14ý • 1,/l 50 250 13 1, 450 20.240 26.000 36.200

7406 W X 5 '14". 1'i50 250 1711

7420 v' ,x 21 , 1 ?'/-'4 1'/," 50 200 18
7422 ½X 31. 2,4 - " 50 200 24 SHEAR LOAD (LBS.)
7423 1. 2'" x 4 1,2" 2 ,,,- ' 4 50 200 30 .. : • . • • '" ;q.. . -" ' - ' % .}.

7424 ', X 5', 2 / 14 ' 50 150I 34 . . -' "
7426 x5 7f 21,' 111' 254100 44 7j* ~ ~ ~ J

7430 l,3 ,' . - 1- 25 100 80 , 8 1.450 2.070 2•080
7432 "4'/ 2, 1 25 100 5 1 .55 275 2080

7433 X 5'" 2 1 25 100 57 |2 8 1.925 2.00 2.080
7434 ,x T 28a 1 , / 25 25 64 28 3.84D 5.185 5.810

746 4 - 2, ýe 1 25 25 72 il1l 2 I 385 515 51

7436 -08,7 2 25 158,2 4.265 542 5.925

744 A.'X4 3 i. 1. 0 ... 20.... 7 832 5.390 6.040 6290

7441 4., X 4. 38 18' 20 20 76 2 0 6.405 6 930 6.5

7442 -5x5,. 3,o ,1. 20 20 85 3 60 6,25 .190 7295
7444 9856 3 4 60 6995 9_..7 535 7.710

7446 5, 07, 31.- 1, 20 20 1.05 2 .0 8.850 6850 10095
7448 - 31 [ 1 0 in 20 90 9.215 9.680 10.385

7449 810 315 1  13 n 5 9i .0 9 05 10 .10 1'060

7451 1 10 l 10 1 4i60 (14 66oi'0 15 1. 6

7450 I 4' " I l 1 " 160 . .1,,t ... .. 'i, .......... 16450 1111620

4745.- 10 oI1 4 1? 10 15 1 50 1 6"o -. 7463 8l '' II.oS'8e

1:14 0 1 4 2 01) 0ii :100'OT .W1111Ols we ln

S7473 1 o ,u '• , ( r, I • , ,

677475 L.1;.. .1,, 48....,..

- '-. " - -=



STAINLESS STEEL RAWL-STUD '>1< 'Tf
____ ~~Stainless Steel Rawi-Stud anchors are used for a variety ______________

of fastening applications in chemical and food prociessing
plants, sewage and water treatment facilities, and in other
installations where the fastening will be exposed to cor-
rosive environments. (

TYPE 303 STAINLESS STEEL RAW[ mSTUD "~3'ICBO FF- 5325, Group Vill. Type 1

.Ž~~z _ IUse in: ronciete, brick, stone
7300 V." X 1 1", 11i" -V4 100 500 31/ - 11 Use with: Aachire screw or bolt
2302 A"x 2,"-" i"1,,, ice v. . I.., Made of: Steel (12L_14)

:'304 x 3" v~ '~ice sn ] ~Size range: 1/4" through ý' 4pr-sebe
7310 4,'x 2`4' 1" a" 50 250 B aot rhl sotn rqie
7312 va-x 21., 50 25 101"*Lyu rhl-ptigrqie

733 467 x 3' 1' 1a 50 250 1 1 * Internal plug, r-sebe
7314 4aX 3`2' 1 l'.", l'~'a 50 1150 1112o * Smooth anchor body
7315 .'ax 34," 1¾ 'V- A' 50 250 13 9 Small diameter hole

7320 1/2"x 25" 2,,.' 1 50 250 18 0 4 sizes stainless steel (Type- 303)
7320 1,2 x34,"' 2l., il0" 20*8- FM approved. UL listed,

732 ' 33" 2' 1" 50 200 24 I'iCE30 Report
7323 ½x4 2i'. " ý50 200 30 llrerd l. rpianco O 10lua
7324 1/'lx 5½ ' 1/? 50ý 11A,0, 34

7326 ½ x 2 " 1''a" 5 10 44aVilli-wiface Using selling fool, lprovadh'O free witha
7330 41 x J-2, 27 1 118 25 100 40 100 anchors), set (tao D'oP-In witl. sev'erial shart
7332 f"s x 41,2' 2" 1" 25 00 54 h an,,arer WlOWS POS~il/on Iff tixiUre.

7334 M'a" x5" 2/8 1 ¼6 25 25 64inetsrwobltadige.
7336 V' x 7' 21/"a" 1¾ ?5 25 72. ' l ' netsrwoti arIige.
7338 Ca' a8,2' 

2
71a" 1 ma. 25 25 84

7340 1' x a4,"a 31's' 1 V. 20 20 70
7341 14',"x4Y4 3/a"' 1 ¾" 20 20 76
7342 4/1 a 5'/' 33,' IV,. 20 20 85 The Raw) Stoeel Drop-In is an alt-steel, fire-resistant ma-
7344 35"- x 61' 3¾"J 1 3f. 20 20 95 chine bolt anchor with a pre-assembled internal expander
7348 W'" x 7" 3" a 153 20 20 105 plug that is glued in the body so that it cannot be los' or fall
7348 v x3 1'0," 3 1 V., 10 10 120 out, even whien being installed Overhead. This special an-

2Ž~ iiI~~ " n ~chor design offers fast and easy installation and provides
7361 i"a 6 41/," 231,'77363 1" s9' 4/[ 2 240maximum holding power. It can be installed flush with inas-
73653 112'9 4/2' 2111' to to 300 onry surface or sub-set. Stainless Steel Drop-Ill anchors

- - i L~i_ - -_available from stock (sizes 1/" through -Iie").
TYPE 316 STAINLESS STEEL RAWL-STUD

~::I. ~ j~ ~. ~ ~ ']j~* ~STEEL DRfOP-IN (INTER NAL P LUG)

7612 48ax 211." 1'V" I', 50 250 10" I ' ~
7614 4e x 3'.'2" 144" la"' 50 250 12:' ~ 6304 1 C 100 1000 2
7616 -Veax 5" I'll" I'. 50 250 17, 6306 :va' 1 a " 5 0

7620 'I1F a 244" 2'14 11 50 200 1 8 6308 ', ¼ 2W"'" 8_ 500 "30 12
7622 x/z 3Wa 2 1A 50 200 24 6320 ¼3 13,.,1' 25 L '5 3P
7824 '11' X ',2' 2',/ 1 5 - -0 iS 34 ' 6312 3, Va 10 _50 4,9
7626 x/ 7l" 2'.'50 100 4 I _-- - -- -STAINLESS STEEL DROP-IN (INTERNAL PLUG)
7630 W'a x 31'," 2' 1 25 100 40 ___ -6
7632 x'a 44"," 2'b" fa 25 100 54 r6204 'A'"'& ~T'''
7634 Va" a' x6 2'a 1"" 25 25 64 62 06 1  

', 'a " 50 b00 1

7638 vs' x86'l, 21, 1%, 25 25 184 6208 3 2,'a '' 50 1250 12

7640 :v`x4 34.. IC, 20 20 70 . L., Ai
- --- 65210 It 1,' 125 3

7642 Va '' 33' 11½ 20 20 3 ' On sel of incii cied, wit Ito O ri ctiors

7646 3''a7 34 11 20 20 05 SETTING TOOLS
768 ý " 3 '. 1 I 10 10 120

I' i MECHANICALLYGALVANIZEU !IAWI STUD __

:'~ ' j~ j ".'' 'PULLOUT LOAD TESTS*

7723' 5~4: 2: b0 j0 1o I u''"3 L T 111'
7724 1 S 2 50 150 I 3.1 T is3iolO .' 30 ,11 ,1 ' 'ii'"1

7730' . i 1, ) I' i 130( 1' '011 t1 , 0 1

77521 8'~ A I 1 10 '2(3

-7'763 i1 " 1' ~ ?~ 9l 1 f I 10 il



- -" . .. RAWL CHEM-STUD CAPSULES

65032',.10 51 .. , 40. !
l.••65(13 10 bo4,,

6504 j ' 10 40 ' a 9
6505 . 10 40 - 6',." 11
6505 ' " t 10 40 1 7 11
6507 1 10 4 8V 50-6507 5 2 , 10",' 64

CHEM-STUD ANCHOR RODS1C0A307 STANDARD CARBON STEEL. :i
Use in: Concrete and other solid masonry - ,___,

Use with: Threaded rod, reinforcing rod 6513 > 6"V, 10 50 ,.6" 4,
Made of: Capsule- 6514 '- x 71,/' 10 40 W/,6" 5 51

lE1'Polyester resin adhesive 6515 'Y" X 9V8' 10 40 V. ¾ 96

W Anchor rods- 6516° 71." x 10V' 10 1' 0

Carbon and stainless steel 6517 1" x 12' 10 1,. 8¼/4" 2136518 1 1 "X 15" 1- 5 12., 1011"' 433._
Size range: 3

/4" tol
1
/4" I alva..ea . .. .

e• Self-contained unit Gwre
unit A325 HIGH-STRENGTH CARBON STEEL0 Unaffected by shock or- vibratoryA35IG-TNTHCROSELload

o Resistant to freeze-thaw action 6522 ¾ x 51/8' 10 50 1',6" 3'12" 12

e Rapid curing 6523 v1" x 6W' 10 50 16"I 4,/4" 28
9- * High load capacities 6524 5" x 711" 10 40 1,/,6" 5" 51* 1 * No expansion stress, can be used 655I x 9s' 10 40 " I 6¾" 9n

-, 5close to edge 6X 12 -2 10 1/" 81/4" 213
1628 ''/ X_15" _ _ 5L 11_.L 2 10V" 4 433.

* Eliminates need for cast-in-place 602 1T!LS 1"1E3
orgrout-in-laceAILESS STEEL

0IC13O Report .-

6542 , "x 5'/ý' 10 50 'A6' 3VY' 121
Drill hole to Proper depth, clean hole. Insert Chem- 6543 " x 6½,;" 10 50 W,6" 4 'A 28""Stud capsule. Thread anchor rod into coupler. 6544 W" x 7,;2" 10 40 I/'c" 5" 51
"Install driver in rote hammer, engage coupler and 6545 V" x 9¾" 10 40 Zis" 6¾' 96
driver unit Spin anchor rod through copsule to 6547 'x 12 - 10 1I/s- 8¼ "84 213
borttOm (t hole. Remove driver Wait lor specified 6548 1," x 15" -- 1½" 01/4" 433
setting time and remove coupler heOr anchor rod. COUPLERS

Base Material Temperature Setting Time [ "', " • . ,
68 F ano above 10 minutes F '"e.-
50'F-68'F 20 minutes 6562 I" 10 50
32'F-S0TF 1 hour 6563 ' 10 50
23°F-32'F 5 hours 6554 " 10 50

6565 1' 5 25

The design of the Chem-Stud anchor combines the 6566 7, 5 25
6557 1" 5 25

positive performance characteristics of cast-in-place an- 6568 15 25
chors and the installation benefits of drilled-in anchors,
resulting in an easy-to-install, vibration-resistant anchor DRIVERS
able to sustain high load capacities. Z. . ,

The anchor system consists of a polyester adhesive " - .
capsule, a threaded anchor rod, nut and washer. As the SIHe SDS 0 A&B 4j Spline _'P_ [
chisel-pointed rod is spun into the two-part capsule, the 570"' 6574 6586 -- ' Wo 1"t10
polyester resin and hardening catalyst are combined. The 6572 586 536 -" to 1'." 10
iesin completely sui rounds the anchor rod and penetrates L65... I.__ ... . o " j
the surrounding masonry. As the resin cures, the resulting PULLOUT LOAD TESTS*
bond cnables the anchor to achieve high tension arid sheer [- -
loads without stressing the b,:se material. In addition, the "4•,.':- '"'"" '
anchor hole is completely seal( d making it totaily resistant , ; -- -... . ...

to freeze-thaw action. 5- 20 7.820 00
4. 40 13.435 6'440

11 90 *'0i1i 2-10
-I4 161 4.120 18 .120

200 35.0ao 22 400
81 300 3 714,. 24 700

I0' W501 70 100 4'4 J0_

"A"i l ''i'.''i(i~' ~t'i~iiii.dh''i . 0_.i
!,,( u ........ , i- ..-......• ' I...v=-. ,,= - • ; -,1 .H .. 1 .0 ... - "I

"M . ... 1----



WI Lc:,•-.."-"•" L c . -. . * G S A S p e cif ica t io n (,c 3. C is i 3 _[ 1,' ..
e ~ ~ ~ ~ ~ ~ ~~~FS35 Group It. Type3 ~s• ,1. " ":. ' .,.

~~ - HEX NUT u
7 A 5005 ",X 1 V'" 100 1000 6-8 4.

5010 Y,, x 211Z 100 500 6-8 5.V
5015 1½" Y 1W 50 500 12-16 7
5020 V6'x 3" 50 500 12-16 10

.,5030 x,,"13" 25 250 22-28 174
5025 X~ x 2" 25 250 2228 1
5034 '1" x 4" 25 125 22-28 22
5033 /12. x 5'" 25 125 22-28 27

Use in: Concrete, block, brick, stone 5035 ½" x 21.'¼" 25 125 45-60 251

Use with: No other fastener needed 3o08 ," s 3" 25 125 45-60 34

Made of: Steel 5040 " x 4,.,"' 10 100 45-60 41
S e t5045 10 100 45-60 49Size range: V/4"x 58" t o3/4'7W "o--- x,"2,, 7o 1O -• 4

0 No layout or hole-spotting required 5055 0 2 '"x24" 13 10 65-90 46
~C505 j 4"'5. 10 10 65-90 901i * 7 head styles, 6 diameters, n5o w,'' x 54" 10 10 65-90 9021 lengths ¾ " x 7¼•" 10 10 l 65-9.0 110

0 Extenders for extra length ACORN NUT
e FM approved, UL listed

IM2 ' x j'S 10 10 1 3 :4 2,• ~ -•i'. 0 One-piece assembly I 5150 Co V -- 1 1 100 3-4 2"
"~L - * Thread diameter is less than 5175 4'x2!," 100 1000 3-4 3/,anchor diameter ROUND HEAD

5205 1/4 " X 1"" 100 1000 3-4 2
Position fxture, drll hole Insert LoklBolt. tap flush 5210 I' x 2" 100 1000 3-4 2Y.
wth fixture and tighten. 5215 1/V" x 23/," 100 1000 3-4 3 -,

5220 14" x 34'." 100 1000 3-4 41,,

5225 V-6 - x 2Y" 1 00 1000 6-8 4 4
The Rawl Lok/Bolt is an all-steel, multi-purpooe anchor 523C VI X 34'a' 100 500 6-58 6½/ý

bolt intended for use in a wide range of masonry materials 5235 I o,''. 2½12" 50 500 12-16 8

Installation is fast and easy. Drill hole of same diameter -5240 ¾ x 3IA' 50 250 1 12-16 103,

as Lok/Bolt with fixture in place. Insert Lok/[3olt, tap into FLATHEAD
hole unii! flush with fixture and tighten with wrench orscrew- 5305 ,"x'XJ 1'/0" 0• 1000 3.- 2 0driver until hand-tight. 5310 /" x 2 100 1000 3-4 2,

Under load, the specially tapered bolt is drawn further 5315 A," x 3' 100 1000 3-4 3, "
Sinto the expansion sleeve to develop greater locking action 5320 11,' x 4" 100 500 I3-4 4,12

against the walls of thu hole. 3___ 1/4" x 54" 100 500 .3-4 61

The all-steel construction meets fire and gerieral building 5330 /," 5 2," 100 1000 6- 4,
code requirements. TI.e Rawl Lok!Bolt comes in s2ven .500 6-6 6

!i4 F -. 5 0 2-16 7 1,head styles, six diameters and twenty-one lengths. 5340 %" x 4 50 50 12-16 70¼5345 :W x 4" 50 250 ,12-1b lOV,.

Rod hangers are approved for pipe support to 4" diame- 5350 -W," Y 5" 50 250 12-16 14
ters on "/a" size, 8" pipe for 112' anchor, and to 12" for 8" size. 5360 _Ie x 6'" _ 50 L250 12-16 16

The large variety of head styles, diameters and lengths THRESHOLD FLAT HEAD
provides maximum versatility for just about any masonry LEoo , o- 10-0T- "o7oT ""-4 V 2½ ]
anchoring requirement. - 3

TIE-WIRE
E7001 X i,, 50,,4

PULLOUT LOAD TESTS' MULTIPLE USE KIT
,- s-0-'•'L7 .... - - 250 -- -- 10

..4,_ •. .: iI,.- ~ '-- *, t',: " LD 2OKBOLr EXTENDERS for added length. Will fit a)l head styles.

3_ D 1 3~2J~I'1A" 1 ;We 3-4 1.000 i.5bU I 5684 ! , x 1" 100 I 1Oi' i 3"1,"' (3'8 2.400 2.300 L 6S 6 x ' i00 L I' I L _f__(_ 5'

4 . " 1 ½ ' 1 2 - 1 6 4 . 1 0 0 3 .0 2 0 _.... . . . . . . . .. . . .. . .

"2,'" 2228 5.700 4.400 LOKIBOLT ROD HANGE;IS
245120 7.200 6.200 5815 x 1'. 50 "250 ;12--15

N.... l"_ i ...... i2'i' S -. .....~Ji 9 -600. I . '0 - 5825 '152'." 25 ?2_ 22-28 21' NOTE: hT-1 ,Jdia itl;o-t e•L;,v't#'l.vm W(U111 ulh1-110 IOl(. ud li~d ,rl1I110 f Co cq e 5840 x 4 1' t 10 ' ; 1 '-•0 11 .GO

having c()r6'ic&'l1. i ii 15' 3.0(Q 0 QYI i
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ROUND HEAD

A... ~3031 Y ... 1 00 10oooo .. / , ,
3091 x 10001""

3211 "x 1'. 100 1000 ' l'ze 1½
32 x 1' , 100 1000 ,7.' 1'" 2½
"3271 x2' 00 1000 3' 1,s' 3

GSA Specficatlion 3301 x- 1 100 5000 " -'," 3½

! FF .S-325. Group VI 3601 4a x 2 2 25| 250 ,," 1 '•" 7½"2
"3531 s x211 25 250 -'" " 181

Use in: Concrete, dense brick, stone 369I_ s x 31 25 250 I, J 11'

Use with: No other fastener needed 3781 ,-x 3" 25 25 ,' _ 2" • 25
Made of: Steel

Size range: 3/,'" x 1 "to 12" x 6" F H1 0 1
* No layout or hoic-spotting required 3092 V, 6 " x 1w"" 100 1000 V, 1/"

head styles- round, flat, stud, 3122 •vTc x Z' 100 1000 4'1" I 14'.

wafer head and tie-wire 3152 4,6' x 2V2" 100 1000 Vd' I " 2
.*• One-piece, pre-expanded anchor 3162 !,'" x 3" 100 1000 ¥" I 71" 2½12

# FM approved, UL listed, 3172 C x 3T.2' 100 1000 V6 ' '1W
ICBO Report No. 2041 3182 :V,6" x 4" 100 500 1,6- ;;v" 31,2-

0Haydtpemnnintlain 3192 1'Th" x 5" 100 500 VC7 '1W' 4½1H3202 :V, x 6' 100 500 V", 6 . ' 5'12
POsition fixture drill hole same nominal diameteras 3242 -x'1" 1(10 1000 /4 1/W' 2

anichor Insert Rawl-Onve (leave nut on stud type) 3272 /' x 2' 100 1000 1/4" 1 34 3
and hammer flush with fixture. 1 3¾

3332 " x 3" 100 1000 V¼" 1" 412
3362 V'A'x 3/'F 100 1000 " 11" 5

The RawI-Drive one-piece anchor is designed for 3392 ' A"x 4" 100 500 'A/" 1 1," 5Y.
maximum performance in hard masonry, primarily 3452 'AI x 5" 100 Soo "-- ¼" 1¼,-• y" 7

concrete and stone. 3462 14" x6" 100 500 1A" 1 " 8'12

Made of tough, high grade steel "with a memory", the 3472 '" 7 1.00 100 ¼" 1/ 10
Rawl-Drive exhibits great tensile strength and hardness 3482 ' x" 13 100 100 11" 1½ 11'-

achieved through two heat treatments. It is sheared and 3492 lO x 9" 100 100 ' 1330 V" X 10 00 10 141,'

pre-expanded by an exclusive Rawl process. When driven 3502 '.1" x 10" 100 100 ¼" 1½' 14
3511 "x1" 100 1t" 1~" 1" 16into the hole, the two halves of the RawI-Drive are 3512 ¼ :1 12" 100 100 ', I 1¼e" 17½12

compressed by the wall of the hole and will continuously 3514 "x 14 100 o 1½" 20,/2
try to regain their original bulged shape, exerting a
tremendous force against the inside walls of the hole. STUD ____-_ _oo _-_o_ __-___,._- _- _

The hardness of the steel used in its manufacture 3243 'Ax 1", 100 1000 1 ,A

prevents damage to the threads when setting the stud type 3273 x 2" 100 1000 1 1
RawI-Drive. Hole depth should be ','" greater than the 3633 ." x 23" 25 250 1 8 8'!?

3663 l's -x 3" 25 250 V's 1 7/ 9,/overall anchor length. Then, if the fixture is removed, the 363 W". 3½i 25 250 , 11 ',
RawI-Drive can be hammered flush with the surface of the 3813 1, x 25 125 V 21, 28
concrete. 3843 "''"2' ' 25 125 ½'/" 23' / 30

Tie-wire RawI-Dive anchors are used for suspended 3873 L'_ "5_ 2 2 235
ceiling applications. The flat head (counter-sunk) and wafer
head styles are particularly suited for wood-to-concrete TIE-WIRE
anchoring. The round head style is for all other applications F3244 x 11ý 500 500 j
requiring fast, permanent installations. [3..4 . ."x

I PULLOUT LOAD TESTS* WAFER HEAD
~ ~''32 77 '"x 2" 100 1000 11¼ 3

3 _, 3 37 '.' 3 1,00 1'A
_Ernbeci.. I 7o2'' " . } 3397 x4 1O 00 i 5 V"

285....10..3.00.. .. . 01.. . O~hS 3467 I ' x 6 100 500
Shear Load o 1 1520 . .. 2.230 1 4800 .... "0 348710,. 1 73 1 1 7

NOTE: Test cat., iwows~ia'Iiver~a- jiO', U aiidi sI(Xlc1 ' i ri~i'CJI (-'crele '"11, n d 3487 1 1,0 00 'Inqzinir. irn coirnore•,sIorisifefiqtiiutj.oo psi x- 100 100 13
3507 x 10' 00 CI'O 14'i
J517 , 21 100 _190 '. " 1-'

TIE-WIRE SETTING TOOL
Cat No. 3250
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~~ ~~ -~~RAWL SPIKE" ____k'~~ J

3700 -. 41'i'Xi1 100 100~ 4,~ 1/" 1,

&3701 - 1'16'X 1" 100 1000 'V16" 718" 1½1

3702 3703 Vt" x V';2' 100 1000 V,6, V/4" 1½.
3704 3705 V'x 2" 1 F0 1000 Vi"` 1¼W 2
37U6 3707 x 21.V'2 100 1000 

3
'16" 1¼'A 2,2

W3708 3709 y~ 3' 100 1000 Y,&" 11½1" 2Y-
3710 3711 -VW, x T"?" 100 1000 Ci 1¼1/" 3,,

IFM3712 3713 Y,6'x 4" 10 50 ' 1¼/". 3

3714 3715 iký'.i41,,' 100 500 Y-'& 11/" 4
3716 3717 4'iC x5" 100 500 4W, 1 ½'1 41

Use in: Concrete, dense brick, stone 3716 3719 'Y 6' 5/2" 100 500 V,6 1¼ 5
Use with: No other fastener needed 3720 3721 -ki" 6 6" 100 1500 V,5 1¼"4 5")
M4,ie of: Carbon steel 3762 373 ½"6 ½" 10 1000 ¼A' 1ll" 2½1

Size range: ¾/1" x 1 " to 1/" x 10" 3764 37225 2½" 2" 100 10010 'A" 11W' 3
*No layout or hole-spotting required 376 327 ("a2' 10 100 ½ ½

* One-piece fastener 378 3731 'A X 3'2 100 1000 11/41" 5/

-A McacalgaanzdG-0or 37 373 ½ 4 00 50t7 1'"Perma-Seal@& coated 3774 3735 ¼/" x 4½"2 100 500 ¼/" 1lA" 6,/
a F ast "Dirill 'n Drive" installation 3776 3737 X" 5" 1 00 500 '1A 1"~ 7

3778 3739 11'x"a5~0 5 002 "o So V4 " 7112
-' *~~~ Vibration -resistant 38 71 '"a6 0 0 " 1.

3782 3743 "'A" x 6"a 100 100 ½" 1" 8

3784 3745 x" 67" 100 100 '/. 11" g1,v

Dr/il hole same diameter as anchor. Insert Rawl 3786 3747 'A" x 7½"2 100 100 1/" 1 '" 10½1
Spike and hammer flush. 38 79 I 8 0 0 " 1" 1

The Rawl Spike is used to fasten equipment and fixtures 3792 3757 1/" x 0" 100 100 ½"1 1½/" 12

to solid concrete. The one-piece fastener is made of high-
I'grade tempered steel and has a shear strength greater

than Grade 8 steel. It is vibration-resistant and quick and
easy to install. Drilled hole depth is lot critical (minimum
embedment 17/4"). Unique design prevents loss of holding
power even under conditions of extreme vibration. RAWL SPIKE SETTING TOOL

Cat. No. 3750

ASK FOR INFORMATION ABOUT:

RAWL SHORT SPIKE L 4
The new Short Spike is designed for fastening thin -

gauge metals such as flashing, duct strap, track and signs RW PK EV UYSTIGTO
to various masonry materials. Cat. No. 3751

FORMING SPIKE __

RAWL FORMING SPIKE I,~' '' ,,
The Forming S ipike is a double-headed version for use [795 4,a x 1, j to ioiIjo1,ý
intmporary fastenings associated with concrete form 35 Vx2 00 100 1:, 3

work. 3797. a 00 1000 L~ ____

RAWL IPE PIKEPIPE SPIKE

The Pipe Sieis designed V'or supndn __ils [3T8 $ 5 0

materials overhead. The cost saviings are substantial- _______

when compared with PAT or drop-in type anchors, PULL~OUT LOAD TESTS*

I.d il4) 1 450

I oa -l, )I

6~,'P I(

' 1 `,16 ..1' ..i...'1 6 ''' '''

...... .......



GSA Spec,'icahion

GSA Speciication FF-S-325, FF-S 325. Group V. Type 2. Class 3
Group V. Type 2, Class 4 "rp VUse in: Concrete, block, brick, stone

Use in: Concrete, block, brick, wallboard Use with: No other fastener needed
Use with: No other fastener needed Made of: Zinc with plated steel or stainless
Made of: Nylon with steel or stainless steel nail

steel nail Size range: 4/%" x 7/6" to 1/4" x 2"
Size range: 3/E" x 1" to /" x 6" o No layout or hole-spotting required

o No layout or hole-spotting required I-L-- e - One-piece assembly
S One-piece assembly I Mushroom and flat head styles

a , 3 head styles - round, flat , .'Tamper-proof
-' •and mushroom : p - Also available in bulk

* Light duty
-~~ ~ * Also available in bulk l

Position fixture. drill hole same nominal diameter as 71.
' 'L. anchor. Insert Nailin anchor and tsp gently until I Position fixture, droll hole same nominal diameter as

head of anchor bodyls set tightlyagainatittrtobe it f inchor Insert Nadin anchor and tap gently until

fastened. Hammer rail flush to expand the b e0y. head of anc-or body is settghty against"item to be
fastened Hammer nail flush to expand the body.

S"The Rawl Zamac Nailin has a body of Zamac #7, a

-i '~-. Ispecial zinc alloy developed for its resistance to corrosion.
__ •.' The expansion device is a nail which can be supplied in

ROUND HEAD either plated steel or stainless steel depending on the
2451 - Z 6' X CO 000 degree of corrosion resistance requited. These fastenersS2451 -2626 x V/, " 1'00 11000 °°-I are manufactured in both round head and flat head
2521 2626 1/4" X 1 100 I 1000 I configurations.

2561 2566 | /4 ,x 2" i10oo 0 . 1- MUSHROOM HEAD
FLAT HEAD 10 " " if.v'i"x

2432 - 1,6i 0-VI"
2452 - V, x 11 109 1000 V. I 100o 500 ---
2522 2527 1A 100 1o000 ,oo 28G V, X -V, 0 -100 500 1-
2542 2547 '/4.: 00oo 1000 1 I 2808 e /4.x "a 1 lOG 500 i5V

2F562 _ 2567 'A' x 2 100 1000 1 84 1,,XA 0 50 21
___sL _____ ,, __ '_L__ ° L -00_ j 2814 '1 v•xl. V,.!" ¼ 100. 500 2/•,

MUSHROOM HEAD 2820 x 1 Vi 100 500 2'?
100 1co2820 " x 2' '2 100 500 2'

_ - ,___ i0 .72826 __ •. .,L.100__ _ 001..

2513 - 1" " /- 00 1000 ½. FLAT HEAD
2523 2528 ,,x1 100 1000 o ,, I 28361 0. too 1o 2
2543 '42548 P12'" 100 1000 1 2838 ] x2 V-l1". too / 500 3
2563 2568 V4 x 2 100 1000 1 L 3_ __ 1ý

2573 'X 3' 100 1000 2'1, STAINLESS STEEL NAIL -MUSHROOM HEAD
2583 - 1/4x 4. 100 100 24
"2593 "."/,-X 6- 100 400 4 2858 xl J '.-." 10 0 t) is, 1

.. 2864 ' 1 " xl '?" 100 500 21".

BULK (MASTER PACK)- ROUND HEAD 12870 5 ¼ x," / ,nn 500 ...
L2.,876  2 ? 00 500-A•_._ oF -•'''', ., _I,- - T "-

[2434 $s, x Ic oleo 000 5 BULK (MASTER PACK)--MUSHROOM HEADL

2524 - x. Sk'ci 1000 Si, 2803 a/ "'.. i "0' ' 7
_ _ 2s4 -,, ,,.. -,e I 1 o :_ ,,L 8o " , _ "if -,,, • _. o '. i •oto ._ ,,

25_4 4 X I Steei 1000 1I 7:, 2803- 1 x0',10
2564 - Stoe ..1l. 87 i x ' Si'' ' 1000 9 i,'

2809 I x 1 tS .el - 1000 1I
PULLOUT LOAD TESTS* __2815 Sti I -½ I 1000 ''

'1'2821 I v I sii'i '110

0 3nsion Load fIb. _ . 25 [ 2 . J 9 235 ?5 20' 1 .

"*NOTE.t 41- dolat a viw 'W.i 'll r• ,nivCi3lti iIt,ri lil I, u1,0 ,.iJaid ir (on, i-lhi PULLOUT LOAD TESTS'

-id ili , )1 ',( 1 ()00 i 9,0 1 !413 ) I I 1',0 1 .100

.N TE 1-....1.i.l... . . . ......... . ... . .... . 'o

.O I - I %11n:l Of.. -3 10 jr1 1 •-
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.-•J3] ... T- -. _ -_ " ;__. SNAP-OFF FLUSHI,

"ororo-A6004 ¼ /i 1!" ' 100 1000 1 4¼4
6005 ,!.V, , WV 1 4Yr , " 100 500 6

X,'6006 4" 1/16, 1 ',A,' ,,6" 50 250 10
6008 '/2" ''" 2'132" Y" 50 200 17'/2
6010 % 211j?. 21•,' A" 25 125 36
6012 I '" I 1' 314" I1,6" 10 50 50

jO Goup Type 1 160._ 14 I I, 1, I 3116,' 1 '8" 10 50 76

TIE-WIRE
Use in: Concrete, brick, stone w .--- .6 - I

Use with: Machine screw or bolt ___.__ "

Made of: Steel Lk732 [7/," _ I '•,'" ," . -1___if1 0 o 5o00 55
(12L1-4 ASTM A307 Grade A) HAND FLUSH_Size range: 1/4" to 7/" +-

z Layout or hole-spotting required * '._1.r i i.' '- z .. _ 2.,,
* 4 styles--snap-off, hand flush, 6104 1/4" '/16' 1¼ V " 100 1000 4/.

tie-wire and non-drill 6105 V, " 'u2" 1/" ¾u V" 100 1000 4,/2

. Heavy duty 6106 SA W,6-I 1" / A i6 , 50 500 71/2
4.. 6108 IVY, ",i," 1 1''/,C _V" 50 250 141,zUndercuts hole 6110 %'8" 27/32, 24" '/" 25 125 30

. FM approved. UL listed, 6112 1 jV." 1" 3" 1i'" 10 50 44
I ICBO Report No. 2041S,• CBO epor No.2041HAND HOLDERS for manual installation

* Core-drills hole with flat bottom for
maximum plug penetration j~; ~ ~. .'~- Sz ..- ... ' - /r' ½"-- V."• ¾ --

NON-DRILL EXTERNAL PLUG

Insert anchor in appt"priaie chuck, drilluntilchuck
meets masonry surface. Remove anchor. clean .6460 ¼" Y," 1 1/,." 100 1000 4'/1 1
hole andanchor, andinsert plug. Put assemtly ,,, -6462 I V" I V" 1 ',6," 50s 500 a"hole and hammer (without rotation) until chuck 6465 ./2" WI 2" 50 250 14
fixture, insert screw or bott and tighten. 6468 . 3" 10 50

PULLOUT LOAD TESTS'

theRat lh is a heavy duty masonry anchor T•nonLo1d2(bs2.710V22544.775 7.16 120565T h e R w [ S b e r - o o t h i s a h e a v d u t m a s n r yOnc h o T e s t d a ta a b o v e r e p re s e n t a v e r a ic p u llt i ma t e ! lo a d s u s ta in e d irl .c o n c re -te
that drills its own hole. Each anchor is its own drill. havng minnium compressive strength of 4.500 psiThis system for fastening to masonry is made possible
"chiefly by the exclusive DURATHERM heat-treating
process which makes the "teeth" hard enough to dri!l the
toughest masonry materals-even granite.

Drilling time and labor are reduced. Each anchor is like a
ew, sharp drill and the "core drill" design means that a

much smaller area of masonry surface is being attacked for
a given hole size than with the usual masonry drill.

When the Saber-Tooth is driven home over its expander
plug, the four expander slots permit even expansion
against the wall of the hole, while the DURATI IERM
hardened teeth "undercut" tle drilled hole. Tapered ridges
provide arlditional resistance to withdrawal fiuir the noie.
The heavy holding power developed is deep .n the
masonry, where masonry itself is strongest.
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GSA Specification
FF-S-325. Group 1. Type 1. Class 1

GSA Spec fcatin
F-F-S-125. Group 11. Type 2. Class 2. Style Use in: Concrete, brick, stone

Use with: Machine screw or bolt
Use in: Concrete, brick, stone Madc of: Lead and zinc

Use with: Machine screw or bolt Sz ag:63 o~a1
Madeof:Zin atoy Layout or hole-spotting required

Size range: 1/4 to 3/4" 0 Single unit calking anchor
0 Layout or hole-spotting required*Rutro
* Rustproof 0 Setting tool provided
o Non-calking. expands as bolt is 0 Screw engagement minimum of ;1/3

tighenedof anchor threads
PULLOUT LOAD TEST* PULLOUT LOAD TESTS*

T]so odfb)E E1700 2.100 _290 ý5.600 9.0(O 112.0001 -tension Load (lbs.) 770 945 1.340 I2.340 3,020
*NOTE: Test data above represent Litimate toad sustained in ... ~ . i

concrete having minimum compressive strength of 3.300 ps5i. 'tension Load (Ibs.) 4.8 10 15.930 8.60 "1.250

'NOTE: rest ddla above meeresent avefa50 ultimate load sustaiied iri concrete having

miinimuna com'pivssve strength ot 4.500 psi.

GSA Specification GSA FSpecificationp.Tp I ls
FF-5-32!). Group It. Type 2. Class 2. Style 2 )FS35 iu . ye1 ls

Use in: Concrete, brick, stone Use in: Concrete. brick, stone
Use with: Machine screw or bolt IUse with: Machine screw or bolt
Made of: Zinc (7/8" and 1 'are malleable iron) ,Made of: Lead and zinc

Size range: 1/f to 1' Size range:'t 1
* Layout or hole-spotting required 0 Layout or hole-spotting requited
* Heavy duty 0 Heavy duty
a Nori-calkirig, expands as bolt is a Threaded and plain style

tightened * 2 unit ntinimur- Installation
e Dual expansion develops greater PLOTLA ET

PULLOUT LOAD contact with walls) ot hole tz z .- ~ . J~
PULLOU LtOAD TE T *!!ý1 ; 11 ,0 II1.6 1 1 -1 Boo1 I 3 n 123 0

-NOTE Iv, 0.1 . aiit5,o vi? uH.e -Meti3iti~iii lu.,di wirs,ivsd inc l

I~ oad
iO'$) I 0 2(0 i2 I -11000 1 3 i 001 00n0 1 r10 '.

I ý- 0,0 i(1

'N T :I14.a i~v:rp m itrj_ i- l 1,dsv1r- u rce



GSA Speoct a 00
FFS325 Goup I Typ

FI-FF-B-588C, Type 1. Class A. Style 1 Use in: All masonry material
Use in: Block, wallboard, plaster, hollow tile Use with: Sheet metal, wood or lag screws
Use iNo other l atener needed i Made of: Braided jute with lead liner

Use with: Sther Size range: 6 x 3/4" to 3/8" x 3"
Size range: 1/8" x 2" to 1/2" x 6" 0 No layout or hole-spotting required

* Five head styles-round, flat, * Screw m.y be removed

mushroom, button and slotted hex 0 High holding power
head * 26 sizes

* Comes with fully threaded machine * Also avactable n bulkscrews o otatrkt
* Wings only also available PULLOUT LOAD TESTS*

e Wing is lost when screw is removed SHEET METAL LAG

PULLOUT LOAD TESTS* AND WOOD SCREWS SCREWS

_____.._____..____,____"______"_____"_________" _____ L±o .00____j____
Hole ~,It siz T1 ~ 1_c l.bs A_ 1190- ,0 200 2,983 3.225T

. 7 2.550 'NOTE: Test data atiove represents averacie clhmale load sustained in concretebel 10 3 5 1.070 18 1 0 having minimum compressive sifengltl of 3.000 psi
°NOTE: Test data above represent average ullvme.: loads sustaiined in hollow
concrete block

'MO

__ N..'

GSA Specification U S Poi No 4.197.78,
FF-B-588C, Type 1li Poly.Toqqle is a rasdernark of The Rawiptug Co. Inc

Use in: Wallboard. plaster, paneling Use in: Wallboard or solid masonry
Use with: No (- oer fastener needed Use with: Sheet metal screw

Made of: Ste( Made of: Polypropylene
Size range: "a' extra short to IA/" extra long Size range: Short for 2

's' to ½/ý" wallboard
* Slotted hex head screws available Medium for ½' to ý'.o wmilboard

alRemove screw as often as needed Lonq for ';a" to 'ý%" wnlihn.,d
Also availahl. in drive type 1 i ' Screw-actvated

(no drilling required) i "' * Exact fit assures solid holding power
I * Accepts #8- 9 12 scrows

Drill hole crnwt rely thr/muh * If screw is removed. ari1c0or stays
.hO1fOW W cI •3rfl t I c'rt /awl lvIV li.I place
10e1,( ,ith h,1C0 or' .irt"VOd..... ,lt"; 1 For use in solid ltmahsonry, twist off5'iI)DUe (IrOlt/S ,tri f}l'altJI 'i/in ItI ,1 rwi i

;vll! .witdp ore.sufe wifi t srew Out'r Winglis

fell JltH ),,'o "Sgve L l lt+" 11) ft170"tlt.

WALL THICKNESS
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Expansion anchors shall be Rawl (anchor description cation 8633.) Expansion anchors shall be installed in
and size) as manufactured by The Rawlplug Company, holes drilled with carbide tipped drills conforming toO Inc., Two F B. Powers Square, New Rochelle, New York, ANSI Specification B94.12-1977. Installation shall be in
10802. (Note: For steel anchors, add to above, Anchors accordance with instructions as provided by the
shall be zinc plated in accordance with ASTM Specifi- manufacturer.

FOR ADDITIONAL INFORMATION, CONTACT THE RAWL BRANCH OFFICE NEAREST YOU.
1 ALABAMA, Birmingham 35222, 4008 4th Terrace N 17 NEW JERSEY, Noptune City 07753. 11 Evergreen Ave.

(205) 591-0590 FAX (205)591-0592 (2011 775-5515 FAX (201)775-3898
2 ARIZONA. Phoenix 85021, 1944 W. North Lane In NY 1-800-634-0909 In NJ. 1-4200-426-0909

(602) 944-5277 FAX (6012)8701-1182 1 8.NEw YORK, Albany 12202, Port of Albany. Bldg. S4
&.CALIFORNIA, Irwindale 91706, 16147 Montoya St. (518)434.4640

(818) 334-0814 FAX (818)33.4-7218 In CA. 1-800-4P8-9513 I 9.NEW YORK, New York 10014, 655 Washington St.
4. CALIFORNIA, San Francisco 94124, 2820 Oakdale Ave (212) 675-4849

(415) 285-2606 FAX (415)285 6090 20.NEW YORK, Rochester 14609. 875 Atlantic Ave.
5.CONNECTICUV-. Wilton 06897, 388 Danbury Rd. (Rt. 7) (716) 2B882080 FAX (716)288.8732

(203) 762-0064 FAX (203)762-2550 21 NORTH CAROLINA, Charlotte 28203. 1331 5. Mint St.
6. FLORIDA. Miami 33166. 7828 N W 72nd Avt; (704) 375-5012 FAX (704)376 5517

(305) 888.6909 FAX (305)683-1037 In FL: 1 -800 843-5398 22.OHIO, Cincinnati 45232, 4460 Chickering Ave.
*7.GEORGIA, Marietta 30067, 2111 Northwest Pkwy. S.E. (513) 542-7211 FAX (513)542.7877

(404) 952-69 10 FAX (404)953 4695 23.01-110, Cleveland 44141. 6500 Miller Rd.
B.ILLINOIS, Elk Grove Village 60007, 1116 Pagni Dr. (216) 526 070.3 FAX (216)526.0704

(312) 640 0544 FAX (312)640-1476 24 PENNSYLVANIA, Philadel phia 19134. 341O'C St
Outside IL. 1 -BO00.15-7634 (215) 425 6373 FAX (2 1')) 425-7720

9.INDIANA. Indianapolis 46201, 4024 26 E. Washi'.gtoii St. In PA 1-80(J-221-3109 Outside PA- 1-800 2211-3084
(317) 356-1170 FAX (3171352-9325 25.PENNSYLVANIA, Pittsburgh 15201. 3004 Liberty Ave

10 LOUISIANA, New Orleans 70115, 605 9th St. (412) 281-4149 FALX (412)281-3122 or 1 -800-245 0733
(504) 899-3404 FAX (504)899-1967 26 TENNESSEE7. Memphis, 38112, 2644 Yale Ave

11 MARYLAND. Landover 20785. 3810 West St (901) 454-1980O FAX (981)454.1974
(301) 773-11/22 FAX (30 1)341 -5119 27 TEXAS, Dallas 75207. 1833 L-evee St
In Baltimore: (301) 792-4228 (214) 7488151 FAýX(214)745-1197

12 MASSACHUJSETTS. Westwood 020q0. 190 University Ave. In TX. 1 :1ý00-.442-'7079
(6117) 329-4220 FAX (01I 7)326 4757 28 UTAH. Salt Lake CiP,' 84115. 2212 S W. Temple. #4

13 MICHIGAN. Feindale 48220. 423 E 9 Milo Rd (801) 466 3406 FAX (801)484 0731
(313) 542 4575 FAX (313)542-3221 or 13800 572-4877 29 VIRGINiA. Virginia DiauJi 2346(2. 352 Cleveland PI #101

14 MINNESOTA. M~nneapotis 55435, 52500 'W 73rd St (8041 473,3811 FAX (80-1),l i- 1977
(6121 835 0903 FAX (ftd 2)835-4279 30 WASIIING-1ON Sdatilo 98108. 11l S F IndIWV St

15 MISSOURI. Kansas City 64111, 3306 Wyoming (206) 62 8832 17AX 12061762 8492 In WA 1 800-562 5375
(8 16) 753 8519 FAX (816) 753 1071 In Oil (-A3) 248 0737

16 MISSOItRIi St Louis 63116. 4 180 Meramec 31 VA'JSCONU-,I N. Milwaukcie 53222. 1,2020 W F eierick SI
(3141 776 86112 FAX 1347i844.2 (441 )4(6.2400 F AX (4 14l)1If6 39j-33

- . '-i l,.iri~Iffi1-300-243-81 60
THE: flAiA1 ' c CMAIJ N Is11 I![(; ý)Aff I 11 NF'A' Y011K lt1080 - f1141 % n0116

FIA.V[I PLLII CAl`AI)A 1 UTO -1'07 111i1 N IOA1. MISSI, SAUjGA UN IAHIOLIG T 01 3 * (416 )6.73 i.'5
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Because too little attention is given to specification or chors with high expansion characteristics, able to
proper selection of fasteners, there is frequent misap- conform to irregularities.
plication. often leading to costly failures. In the selection f. Brick and mortar present a variety of problems since
of fasteners, reliability and ability to meet requirements the materials encountered may vary from hard (brit-
should be the determining factors. Economy should be tie) to quite soft. In the case of hard brick, low-torque
secondary. and/or low-impact anchors are generally recom-
The following requirements must be considered: mended. Draw-up (mechanical) or caulking anchors
1. LOAD REQUIREMENTS: Weight of item to be fastened. are usually preferred in soft brick. Mortar, particularly
2. LOAD CONDITION: Forces to which fasteners will be in the vertical joints, requires a fastener that will not

submitted after installation. only fit between courses but will engage both
3. BASE MATERIAL: Concr.te, masonry, stone, steel, courses of brick.

wood. etc. g. Plaster and wallboard drastically limit the selection
4. ATMOSPHERIC CONDITION: Is installation ovtdoors or of fasteners. These materials are generally very thin

indoors? Will fasteners be subjected to humidity, and have low compressive strength. Only fasteners
chemicals, salt water or variable temperatures? for hollow materials, such as toggles, should be

5. !N-PLACE COST: Anchor price and installation time used.
plus cost of tools. h. Wood, plywood and veneers require fasteners

LOAD REQUIRE0EL.'T: suitable for the particular material and thickness.

Total weight of material to be fastened divided by The same conditions exist as in plaster, and com-

minimum number of fasteners required determines load parable fasteners should be used.

requirement per fastener. A safe working load is 1/4th the ATMQ0'PHERIC CONDITION:
rated holding power of the anchor. Fasteners manufactured frcm materials having good

LOAD CONDITIO': corrosion-resistant characteristics are necessary to with-* There are four classifications, namely: dead, variable, stand atmospheric conditions. Plating of steel fasteners

vibratory or shock. is not a positive answer, as much protective plating is lost%

a. DEAD LOADS are those in which no outside force in installation. Lead and zinc anchors offer greater

will be applied, such as: mirrors, electrical outlet longevity though stainless steel may be necessary for

boxes, flush niounted signs, etc. high corrosion or chemical environment applications.

b. VARIABLE LOADS are those in which irregular IN-PLACE COST:
loading is experienced, as found in suspended signs, In-place cost, the final consideration, is determined by:
hand rails, etc. a. Price of fast, ,mors.

c. VIBRATORY LOADS involve high-trequency impact b. Setting time and cost.
(usually of low intensity), suchi as encountered in c. Loss rates.
motor or fan installations, etc. d. Tools required.

d. SHOCK LOADS are most critical and involve intense While the old method of star drilling contributed to the
or sharply applied impacts as encountered in door popularity of powder-actuated and self-drilling anchors,
bumpers, guard rails, etc. the new self-rotating electric impact hammers have re-

BASE MATERIALS: duced installation time of conventional anchors to a point

These will vary over a wide range in solid and hollow where their in-place costs are now at or below the levels

types. The vast majority of fasteners are designed for use of powder or self-drill systems. Conventional anchors have

only in solid or only in hollow materiais. Very few can be always enjoyed a higher degree of reliability and versntili-
used in both. In each classific-a3iuti. variaiions in hard- ty in being able to meet the varied requirements of load,

ness, age and/or brittleness, must be considered load conditions, base materials and atmospheric condi-

a. Solid concrete presents relatively few problems for tions.

anchor selection. Holding power will be in direct ratio if more than oric type of iastener can meet the first four

to compressive strength of concrete. requirements (load requirement, load condition, base

b. Aged or brittle concrete presents a problem because mate, ial. atmospheric condition) then the fastener oft-ring

of greater chipping. This condilion causes deviations the loNwest ri-place cost should be the one selected.

from the prescribed hole dimensions, resulting in ANCHOR A1D FASTENER DESIGNS:
decreased holding power. Fasteners thaf can adapt Holding power of a fastener is determined by its length,
to irregularitie. should be used in such materials. diametcr, penetration of base material and method of

c. Hollow concrete, such as pro-cast hollow core slabs. enqagmenirnt. Expansion characteristics are vital.
creates other problems. Terrazzo and soft sub ban;e There are eight general c6assifications of fastener design.
concmetes are included in this category. Each has (tccsmrabie features that must be considered in

Sd. Stone presents some problems. HardJness must be the light of its ability to meet the requirements for the par
considered to estimate drilling time an(f to select the ticular cipplication. Most are specialized for hinited ranges
rihtil anchor for the typ" of stone. of ai)plicitioins: very row can be adapted to overall con-

e. Blocks (concrete. cinder. way-lit-, etc.) generally have struction conditions or standardization proranms.
low conipressive strength. Such irrmterial reguoire an

.. .. . . . . ..



ANCHOR PERFORMANCE:
The performance data shown in various tables was ob-
tained using the ASTM E488 test-standard. All concrete
was unreinforced and all holes were drilled with drill bits INDEX
conforming to A.N.S.I. 694-12-1977. The figures shown are
the average of several tests and are to be regarded as
maximums. Unless otherwise noted, all shear tests were GENERAL INFORMATION ................................. 2
conducted with S.A.E. Grade 2 bolts in a minimum of IDX.................
3,000 P.SI. concrete. PRODUCT SELECTOR GUIDE..........................4-5
To compensate for variations in base materials, drills STEEL ANCHORS
and setting practices, a minimum factor of safety of 4:1 Taper-Bolt'!.............................................6
should be applied to all performance data. Specific ap- Extra Taper-Bolt Nuts ........ ........................ 6
plications will determine the correct factor of safety to Sup-fl-Stud' ................................_ ........ 6
be applied to your fastening. The designer is responsible Sup-R-Sleeve" ..... ....................... .......... 7
for determining the correct safety factor. Sup-R-Drop ............................................. 7
DRILLS: Sup-R-Drill ................... ..... . . . . . . . . . . . . . . . . . . . . 7
The holding power of any anchor is directly related to the Sup-P-Drive ................... . . . . . . . . . . . . . . . . . . . . . . . . . 7
diameter of the hole and is, therefore, as important as the ADHESIVE ANCHORING / REPAIR SYSTEMS
material strength and the strength of the anchor itself. As Sup-R-Set9 Capsule Anchors........................ 8
noted above, all performance data was obtained with drill Stud Assemblies.......................................B
bits conforming to A.N.S.I. 894-12-1977 carbide-tipped drill Rebar Attachments ............ ...................... B8
standard. Sup-R-Setter T 11. . . . . . . . . . . . . . . . . . . . . . . . . 8......... ....

Sup-R-ResinV Grout Pouch 392 ...................... BB - NOMINAL NOMI NAL Sup-fl-Resin Grout Pouch 392T (HDS-392T) ...... 9 W
DRiL. TOLERANCE DRILL TOLERANCE Sup-R-Tie'" (Mechanical Repair Anchor)............. 9

DIAMLrER BAND DIAMETER BAND -Sup-fl.Tie T1 Setting Tool ............................ 9
3116 .206-.198 518 .660- .650
114 .268-.260 11116 .723- .713 Sup-H-Tester (Tension Tester) ........................ 9

S'16 .335-.327 3/4 .787. .775 PLASTIC ANCHORS I DRILL BITS / HOLLOW WALL
318 398-.390 718 .917- 905

7/16 468.ý458 1 1-042.1 030 Tap-It9 ...................................... ....... 12
1/2 .530--520 1-1/8 1,175.1.160 Tap-Iff Nylon Washers ............................... 12

9/16 - .592-.582 1-1/4 1.ý30011.285 - Uni-Tap1l All Nylon Fasteners . ................... -12

Application data, installation instructions, edge and Versa-Toggle& Plastic Screw Anchors.............. 13
distance performance data and material specifications are Plastic Screw Anchors .............................. 13
available on alt products. Uni-Plug" Screw Anchors ....................... ...13

Sup-fl-Bits .. ..... ........... . . . . . . . . . . . . . . . . . . . . . . . . . 13
ZINC I LEAD ANCHORS

Forwayý' Expansion Shield........................... 10
I[ INSILEI EPull out Keystone" Double / Single................. ......... 10

*Zap-li' Drive Anchor ............................ ..... 10
ISup-R-Lag .............. ............................... 10

S/Al Sup-fl-Caulk ........................................... 10
Sup-fl Lca-1. . .......... . ............................ ... 10

ELECTRICAL ANCHORS f FASTENERS
DHD' Hammer Drive................................. 11

L ~ 2Sup-R -Clamps"" (One Hole)...................... ... 11
1- Drive Ring........................................ . 1

Bridle Ring .......... ................... ...............11
,-f ~ \Hpaded 1/4'" Drivepins .... ...... ................ _11
/J J.JSup-R-rogaile .. ... I........... ...... ........... .. 11

Sup-fl roggle' ,(Hanger rypn)l..................1
Sup. R-Toqgie'` (Heads) ............................... 11

MISCELLANEOUS

Hol HEP lEowNTA lIVES....... .. .... ............ 14
W/Ilire Hlope W.llp .A. ....... ....... ........ .1 ,4

W.ARRANTY.........................14
RERSNAIE 15



Key C- Very Suitable " May Be Suitable Per Application

Anchors Fastening Base Material Applicptlon Criteria

Wood
Metal

Hard Soft Hollow Gypsum In-place Flush
T y p e s o f natural I natural S o ld [follow concrete Plast ic (thro u gh ) Irnrned iale sur face Dynam ic Tem p.

Anchors Concrete stone stone brick brick block Foam is fastening l:oding remoing loading resistant

Taper-Bolt'
0 0 0 6 0 S

- Adhesive
•i Sup.-HSet"

capsules 1 1 Q Q Q * 1

L.
G: AdhesiveGrout PouchTM 392

(Pourable) * * * ' a •
HDS.392-T0
"Grout PumpTM
(Side Wall) * • * 0 0 0 0 0 • 0

Sup.R-TIeTM
(Repair Anchor) 0

Sup._f.DropT'M
(Drop-in Anchors)

Sup-R.Slud'
S(Wedge Anchor) 0,• 000 

q 0 •

* Sup'R'Sleeve!
(Sleeve Anclhor)

L 0 0 0 * 0 *

Forway-

0 0 0 * * o 0 . L

Tap-it'

Unl.TaplI

Nqu l at, I flat elf 1.'de Is vj YW Idel Wi ll- i r~, Lit) it oji i-~ I A t4 O~rI I dr, X M il ia m ur ~Ijr imC IgIý~ i .,

(2) apof eSol ils dp,,,oned tor -rl•ai.d rfmrnuvrlhlhiy

C
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Anchors PROGRAM

Removable SieRne-DsntrBs
and iypes of Anchors Sz ag.Daee

reetbe(as instailledl 3/16)1+ I14)~v3/8 1 15/s A/131,j 1 1t 1/14 Materials Versions Characteristic.,,

I Grade 5or 8 seel - Hex Head Boll
Zinc Plated - Eye Bolt ea xpnin

- ~~~~ Mocharllcally Gabv - Machine Threaded MtlEpnin

see note , :' W -- Stainless SteelStdCuknAe: Wh
(2) -.+_ e High Strength non- - Proof-Set Machine large eaxpander sleeve

ferrouis Threaded Stud ~ co e hrral

C) Q2 Part Rosin and/sr bRod can lake any Adhere rod rhesin al
0 - ~~~~Carbon Sleeff Stainless ahist ei

Steel Threaded Rod ormn or conlirasatron Wihhsahcc
Steel Threb a der o that casn be pbrer--l in whind tas celreie
High Strength Non- position using a N e~gsrs

ferro u s R od Pow er tcml. N e l n r s

Material cani take aiiy Anchor red chenically
2Part Resin and/or form or configuration. whichi has adleisos

@ 00 0 00 @ @ anynmaterial YON
Inverted boll heads ndtcore.

enhanced suilirce provide excellent addi- bondrr stoCnrese.
sonar holding power.

Mechanical with
~ -Zin PltedCaron Recessed expansion/caulking in

-2'A StanlssSteel Flush Mount each wall and tie rod.
stainess teelNo lateral tenision

- Zinc Plated Carbon Standard teirrale Expansion of anchor
. .. oSteel machrine Screw wall hy internal

S-Stainless Steel thread. tapered plug.

Ž~?. ~ Carbon Steel
Zinc PlatedStancrid imale Expansioin of stainless

0 0 S * Mchan3i~cally Calvn mchine screw steet collar by lapered

-stainbess steel thread. stud body

T Acorn Head tarpannon of sft!o
zin Prll -ated Carbon - Ilex Hezd sleeve by taperedSteel - Round Head bed y7W-kMMI,- Flat fitad

Standard feniale Four way extiarislon of

* * 0D 0 0 Zinc Alloy Casting niacnine sciew anchor wall by

Ilirealt interrnal rUt

Nylon axt/nr
~~ ~ .~s~k - c~~iiooun StIMr zinc -Mashinonir HQlea asn0 oyb

SI--~I (-9~IIphlted sir. Roujnd Headl 11pc on wt head
Ir4 ýnylonniur,__________

White S W lrii ar Hra,Is b-, ie~efse
Nlylon Otu (roni ciai V.1r'hre lit[]-iir1 of Itlce(

APO. Box 1589 *1630 S f ti'r Irtin St. York PA 17405 * 717 P,46 20 FAX: 7 1 7-1343-91,26



Taper-Bolt offers prnvn superiority in structural ,-, 1 ruiinn 0i all 3up-H-Stud is a heavy-duty, all steel, expansion wedge anchor
types of equipment. Typical applications: tunnel liner panels, air designed to work under dead and variable loads in solid concrete.
conditioning and heating units, electrical and plumbing systems, Each Sup-R-Stud is a complete fastening system; anchor, nut and
concrete forms, seating, hand and guide rails, expansion joints, washer are inserted as a single unit and all at the same time.
storage shelving units, tool racks, ornamental iron, dock bumpers. Installation is fast, easy and economical since Sup-R-Stud is
highway dividers, architectural panels, tilt-tp construction, industrial installed with the fixture in place. Bolt size and hole size share the
fencing and countless other uses. same diameter so Sup-R-Stud anchors securely even when ihe

All bolts S.A.E. Grade 5. hole is deeper than its length.
Specials available in stainless steel and with mechanical ALL WEDGE CLIPS ARE STAINLESS STEEL

galvanized finish. GSA SPEC FF-S-325 2.4.1
7/8" and 1-1/8" diameter available on request. I.C.B.O. & N.Y. CITY APPROVED. SAN FRANCISCO APPROVED
I.C.B.0., N.Y. CITY, SAN FRANCISCO APPROVED. UL LISTED EXCEPT ,,,

* EXCEEDS GSA SPEC. FF-S-325 2.4.1. 1'. i,, ..-_ col, Lis for votr snec -1 sife. or mal r,2il
• Taper Studs, Proof-Setting Taper Studs. and Eye Taper Bolts all

available on request. ORDER CODE MIN. 4500 P.S.I.
303 EMBED. THREAD CONCRETE QTY.

- STO. STA!NLESS SIZE MENT LENGTH TENSILE SHEAR BOX
_MIN._ 26-14134 27-14134 V4x 1-3/4 100

ORDER EMBED- 3,000 PSI. 5,000 P.5.I. OTY 26-14214 27-14214 1/4 x 2-1/4 1-118 314 2520 1500 100
CODE SIZE MENT TENSILE SHEAR TENSILE SHEAR BOX 26-14314 27-14314 114 x 3-1/4 100
3411 1/4 x 1-3/4 1-1/4 1666 2425 2066 3502 100 26-38214 27-38214 3/8 x 2-1/4 50
3412 114 x 2-1/4 100 26-38300 27-38300 3/8 x 3 50
3413 14 x 3-1/4 100 26-38334 27-38334 318 11/2 -/8 :: 2 35 503420 318 x 2-1/4 1-7/8 4030 7177 4987 8R567 50 26-38500 27-38500 3/8 x 5 50

3421 3/8 x 2-5/8 ." 1 26-12234 27-12234 112 X 2.3/4 50
3422 3/8 x 3 b0 26-12400 27-12400 1/2 X 4 50
3423 318 x 4 50 26125148 27-12514 152 x 5-164 2-114 1. 1/4 7330 6800 25
3430 112 x 2-718 2-3/8 8165 12177 9346 15217 25 26-15700 27-1270u 1/2 x 7 25
3431 112 x 4 25 26-58312 27-58312 5/8 x 3-1/2 25
3432 V2 x 5 25 26-53500 27-58500 5/8 x 5 20
3440 5/8 x 3-1/2 2-5/8 9990 17030 104'0 17257 25 26-58600 27-58600 5/8 x 6 2-3/4 1-112 10340 10E.0 201
3441 5/8 x 4-1/2 25 26-58700 27-58700 5/8 x 7 20
3442 5/8 x 6 25 26-58812 27-58812 5/8 x 8-1-2 20

3443 5/8 __:_ 7 - 5 202-80 7710 /s0___

- 26-34414 27-34414 34 x 4-1/43450 314 x 4-1/8 3-3/8 11966 "T 791-6' 17073 28110 10 26-34434 27-34434 3/4 x 4-3!4 20

3451 3/4Tx 5-1/2 10 26-34512 27-34512 3/4 x 5-11 4 1 2112 4 130330 2 0
T452 3.4 x 7 10 26-34700 27-34700 3/4 x 7 3- __1-1 5 10

3453 3 S4 x 8 10 26-34812 27-34812 31/4 x 8-152 10
3460 1 x 5-52 8 4-5/8 28263 36257 30817 38487 5 26-34100 27-34100 314 x 10 1 10

3461 1 x 62- 4 5 26-78600 27-78600 758 x 6
3462 1 x 7-1/4 5 26-78800 27-78800 7/8 x 8 3-7/6 2-114 17360 20_00 5

34402 - /8- 26580 2778j 71 X N 0 4505S

EYR/, AER•_L I"T•26.16000 27.16000 1 x 6 -

342 .. , 26-19000 27-19000 1 x 9 4 112 2-1/4 21330 27100 5
ORDER DERTY 26-11200 27T11200 1 x 1?2 5

2CODEOB SIZE BoxT LENGTH9 27N11490 SHEAR x BOX4225 2 0340 027 1141357111 114 xl 2T54112

341062 1/1 1 1 2500 2 1 1

3420-2 31/ 50 31G S1T/AINLES

I 2 I 50 . ,___ ____5

241, 114 1-/ 730f 0

/.3440.2 /8 2 1M. 14500 .,c 203450-2 3/4 25 ORDER E M.~', IHREAD } .ONCRIETE QTY •

3455-2 718 1( n _CODE SIZE -MEN'" LENGTH /TENSILE. I SREAR BORX
3460-2 /41 I 10 27-1413S 1;4 x.174 0 2 1532 0 o 03465-2 1-1/8 10 27-1421S 1 1'4 x "'./4 1 1-1/8 1504 J 5 0 tooUUIl••

I* II

3471-2 l 1-114 T10 2 " x 3 "."-" ' /,• • I 27-3833S I3,8 x I " / / / 7 / 7 / b
- • | ~~27-1223S I -•;• ; . L 1-118/4 730 683 0 50

•' •"tw~l, "•ku.|27-1240S 1/ 5: , | ",• 0
2758.S ]/x:134 1 -1 /2 103-,o 100(3o20

•k ,T••_• /27-3443S 3 ,48 x 4-Y 3" 1 " I /P 153 I 20
%* -1 4 5 1 S 3"." 5 / 3-/4 11, 13700 1530 "

-all



Sup-fl-Sleeve is an all-steel. multi-oDUrpnsP. 111f-1741!E S'Z S-~up-R-Dwip r;a fulky assembled, highly versatile, interi. fly
anchor effective under dead anc' variable loads in a wide range of expanded steel anchor for medium and feavy loads in .olid
materials. Its unusual versatility arises from the unique slipping concrete.
sleeve design aid the fact it's available in four head styles as well It's easily installed using standard carbide drills and supplied
as many lengths and sizes. setfing tool. Once set, the bolt, stud or threaded rod can be
UL LISTED EXCEPT ¼/, . G.S A. SPEC FF-S-325 2.3-3 removed or replaced withoul. affecting the Diop-In's holding power,

3500 PSI L LISTED EXCEPT 1/4'

ORDER MINIMUM COCET ITY. ORDER BOLT DRILL THREAD ANCHOR TENSILE SHEr OTY.
CODE SZ EMBEDMENT =ESL HAR BOX CODE SIZE SIZE DEPTH LENGTH STRENGTH STRENGTH BOX

ACORN NUT 1314 1/4 3/8 7/16 1 2400 2177 100
10 14 1-1 11400 920 100 1338 3/8 112 5J8 1-9/16 4200 3950 50
17614214 1 1400 920 10)0 13i2 1/2 W/ 11J16 1-13/16 6990 6422 50
HEX NUT 1358S 5/8 718 7/8 2-9/1 6 9750 1250C 25

__________________________________________________________1334 2/4 I 1 1-3/8 3-3116 11500 16590 251710 5/16 x 1-1/2 1 tSZOO 1600 100

1 7 11 5/116 )c2-1/2 1 1900 1600 100

1712 3/8 x 11-7/8 1-1/4 2960 2520 50 D
1 7 13 3/8 x3 1-114 2960 2520 50 Sup-R-Di-ill serves a dual function as both masonry drill and

1 714 1;2 x 2-1/4 1-1:2 4860 4880 25 anchor. Its dlesgiged to tasten medium to heavy-duty dead anu
1715 1/2 x2-314 1-12 4860 4880 25 variaible loads in solid concrete only. Since it drills its own hole, no
1716 /t2 x 4 1-1/,2 4860 4880 25 masonry drill bit is needed nor are irregu!ar or oversize holes a
1717 1/2 )6 1-1/2 4360 4880 25 - problem.
1718 Y8 X 2-114 2 '3780 7880 2511 G.S.A. SPEC FF-S-326 3.2.3
1719 b,/8 x 4-114 2 6780 7880 10 . ____ --

171ORDER BOLT ANCHOR ANCHOR THREAD TENSILE SHEAR OTV.
3/ 42-1/2 2 83 162 10CODE SIZE_ 0.0. LFNGTH DEPTH STRENGTH STRENGTH BOX

* 1722~3" 3/x4-/ 8780 11620 5 ___

1723 3/-'.x 6-1/4 2 8780 j11620 5 904-1 1/4 7/16 1-3/32 7/16 3310 2530 50
905-1 5/16 16132 1-15/16 171/!32 37ý0 3800 50

FLTHA ______ -.-- 03.3ý1 3/8 9/16 1-17/32 5/8 5470 4680 250

1765 114 x 3 1 140 920 100 908-1 1/2 11/16 2-1/32 7/8 8800 9500 25
1772 3/8Ox 2-3/4 1 -1/4 2960 2520 50 910-I 5/8 27132 2-13/32 1 12500 13300 25
1773 3/8 x 4 1-1/14 2960 2520 50' 912-1 3,4 1 5,-17/64 1-9;32 17100 16100 25177,4 3/86X 5 1-1/4 2960 2520 501-4-11 7/8 1-11/8 .3-11116 1-15/32 188300 17900 25

[1775 3/8 x 6 1-1/4 2960 25201 50- ___

ROUND HEAD[]
1788 1,/4 x 1-1/ 1 1400 90 10A special one-piece, flat head d~ive anchor that givec, exceptional

178 1/ x 1 400 9~O 100service in solid concrete. Steel is heat treated to produce special

1795 3/8 x 2-1/2 1 2960 2570 50 properties.[ ANCHOR
DIAMETER M I N.

ORDER AND DIL TENSILE SHEAR WEMED- CITY.
CODE LENGTH SIE STRENGTH STRENGTH Mt NIT BOX

1 674060 1/4 x 1-1'2 1/4 2010 2230 1-1/8 100
1074080 1".'42 1/4 201,0 2230 '.1/6 100
1674100 1/4 x 2 1/2 If/' 2010 2230 1-1/8 100

1874120 14x3 1/4 2010 2230 1-1/6 100
1~..-~----. .J1674 140 1/41x x3-31/2 114 2010 2230 1-1/8 100
1674160 1/4 x4 1,4 2(110 2230 1-1/8 100

8 7

v / b __ Fl 1-01
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Polyester rpqn Ind oggrcgotc in aii t.dSy Io handle giass capsule Polyester resin and mineral filler in an easy to mix pouch. User

Insert in pre-drilled hole and drill -ood or rebar into place. Does not never has to touch the material. After mixing, just cut the bag and
stress concrete and has excellent vibration resistance. Epoxy :esin pour into hole until 1/3 full. Place rod or rebar by hand, turning as

capsules nroviding higher strengths and long-term water resistance you insert. I.C.B.O. approved.
are avail le to order. I.C.B.O. approved. Importat: Material p-e-proportioned by factory. No on site mixing
V,,e mnnuactivi* - call v- if you r,-ý: saicri .'cn,: problems.

ULT. STRENGTH Epoxy pouch can be made available. Call us for special

CAP- MIN. TENSILE TENSILE formulation. for high strength or temperature applications.
ORDER SULE DRILL EMBED- 3000 PSI 5000 PSI CTY.
CODE SIZE DIA. MENT CONC. CONC. SHFAR BOX ORDER
3204 1/4 3/4 3-1/2 1.786 23.27 1.128 10 CODE DESC. GROUT WT. QTY./BOX
3206 3/8 7116 3-1/2 5.420 7.127 3.983 10 7511008 Grout Pouch 392 10 oz. 5
320a 1/2 9116 4-1/2 0.691 14.492 7,323 10 751100S Grout Pouch 392 1 oz. 25
3210 518 3/4 5-1/12 14.358 23.946 11.757 10

3212 3/4 7/8 6&1/2 21.684 27,075 17.2.57 10
321 1 7-1/2 2 3,6 2 -- USER DATA - USING ASTM A307 STEEL STUDS:24 7,6 1 7-1/2 24.387 37.062 24.338 5 ____________________

3216 1 1.1/8 8-1/2 26.118 43.545 29.128 5 ULTIMATE STRENGTH

3220 1,1/4 1-3/a 7-1/2 38.304 03,750 47.911 5 STUD HOLE HOLE 5000 P.S.I. CONCRETE
SIZE SIZE DEPTH TENSILE SHEAR

OB STUD ASSEMBLIES ] SUP-R- 1/4 38 3.1/2 "3054 1128
3/8 7/t b 3-1/2 "7356 3983

(chamfer cut) SETTER T"* 1/2 9/16 4-1/2 '15146 7323

ORDER 0Th' SPIE320 0010 5/8 3/4 51/&12 1 '24104 1757
CODE SIZE 3BOX L.SI S ooI9...I 3/4 78' 6-1/2 127790 257

3204018 I14- -- 2 10 17H6 1 7.112 39710 24338
3206020 

3
1/8- 16x5 10 112 729128

3208025 1/2 - 13 x 6-1/4 10 imp% o nldd11./ 32476 92

3210030 518- 11 x 7-1/2 10 j REBAR "/4 through :3/ failed by tensile break of stud

3212041 3/4- 1 0x 10-1/4 10 ATTACHdENTS"
3214047 718- 9 x 1-1

3/4  5 _____-_ I . --

321-607 1- 8 x 1-3/4 _ 5 ORDER

3220056 1-1. - 7 x 14-1/8 55 CO3 E # DESC.
3200140 #4 VV'
3200150 #5 ahc)~-,
3200160 #6. '
3200 170 #7r, .

3200180 #8 1El
3200190 #9 N1
3200191 #10
3200100 Set of14

(#4, #5."

A,.
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I3104018 1/4 Dia X 4-112 Long 3/8 10
Specialty formulated putty-like polyester ressin and mineral filler in 3106020 3/8 Dia. x 5 Long 1/2 10

an easy-to-mix pump or pouch. The material is designed to hold in 3105032 318 Via. x 8 Lung 1/2 10
horizontal or overhead applications. 3106048 3/8 Via x 12 Long 112 10

A3108025 1/2 Via. x 6-1/4 Long 5/a 10
Acomplete set of accessories is available to allow the resin to be 3108032 1/2 Via, a 8 Long 5/8 10

used in brick, block, and concrete, both solid and hollow 3108048 112' Va. x 12 Long 5/8 10
Epoxy foimnulation can be made available. Also special system is 518003 VSI a. x 7-1/2 Long 314 10

for~~~ simcaesCalufodeal.310032 SIB Via. X 8 Long 314 10
available frsimcaesCalufodtis.3110048 518 Via. x 12 Long 314 10

ORDER DRILL SIZE NUMBER 3112041 3/4 Via. x 10-1/4 Long 7/8 10
CODE PRODUCT DESCRIPTION (A.N.S.I. STAND) PER BOX 3114047 7/8 Via. x 11-314 Long 1 5

7521015 392T 116 OZ.) GROUT PUMP N/A 5 3116047 1 Via. x 11-3/4 Long -/ 5
7706924 316 Via. x 6 Long 1f2 25- 3120056 1-1/4 Via. x 14-1/8 Longg 1-388 5

770694o 3/8 Via. x 10 Long 1/2 25 UESM SRDT HR SSPRASN RU OC 97708924 STEEL 1/2 Via. x 6 Long 5/8 15USSAEUEDAAC RTS UR-EI GOTPUH39
7708940 WIRE 1/2 Via, a 10 Long 518 is ON PRECEDING PAGE.
7710924 MESH 5/8 Via. x 6 Long 3/4 10
7710940 6/8 Via. x to Long 3/4 10 LJSUP-RF-TIE (MECHANICAL REPAIR ANCHOR)
7712924 3/4 Via. x 6 Long 1 10 Mechanical rod tie anchor used where masonry walls must be tied
7712940 3/4 Via. x 10 Long 1 10

Othe__ 0isr Sizes Can Be Speciai Ordered or retro-tied. Only anchor that can be tested in one wall before

7500100 M~kNUAL DISPENSING GUN N/A 1 tieing in the adjoining wall. Ali steel components are stainless.
75211 THXOROI '~ LIK) Will withstand wind and temperature

____ GROUT POUCH (12 oz.) N/A -5 'COVDE SIZE BOXý variatiions.
7500200 DISPENSING CARTRIDGE 10304121/x 5 Other sizes available on request

____ WITH 8' NOZZLE NIA 2
7500201 NOZZLE 8" N/A E/8AG ODROTv
7529060 HORIZONTAL DELIVERY SYSTEM KIr , CODE DESCRIPTION 13

5Pouches/2 Dispensing Canrindges with Noz le N/AIAKIT T co; Ts ,- 0875 - 0-5000 lb. gauge
Hand held portable tester - carrying case, set

whc alw on site pull tests 071 of 3 adaplors.

-0-15000 lb. gauge

if SJ~--R~S FlCarrying case, set
N of 4 adaptors. bridoe

HeDS-392-T
C.~L DI-A 1D
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Forway is desigred for positive anchoring of medium and heavy Sup-R-Lag is de.,igned to anchor light to medium loads in all types
loads in an almost unlimited variety of solid and hollow-base of masonry from concrete to brick. Lag Shields use lag screws or
materials. Its evenly distributed four-way expansion insures holding bolts to expand the anchors for a wide variety of applications from
power in concrete, brick, stone and cinder block, among many hand rails to heavy equipment.
more.

ORD. BOLT DRILL SHIELD TENSILE SHEAR OTY.
Under pressure the nut retaining leg bonds outward to permit full CODE DIAMETER SIZE LGTH. STRENGTH STRENGTH BOX
tightening in hollow materi3ls or holes deeper than Foiway itself. 3304 S 1/4 1/2 1 1450 1360 100

G.S.A. SPEC FF-S-325 3.2 2 2 1 3 3305 Short 5/16 1/2 1-1/4 1510 2500 100

3306 Short 3/8 5/8 1.3/4 1600 5600 50
ORDER BOLT DRILL SHIELD TENSILE SHEAR TNSILE Y. 3308 Short 1/2 3/4 2 2000 8200 50
CODE SIZE SIZE LENGTH STRENGIH STRENGTH BLOCK BOX

3314 Long 1/4 1/2 1.112 1620 1860 100
1104 1/4 112 1-1/4 2320 2100 1925 100 3315 Long 5/16 1/2 1-3/4 1700 2500 100
1105 5/16 9/16 1-1/2 2600 3300 2100 100 3316 Long 3/8 5/8 2.1/2 1850 5600 50

1106 3/8 11/16 1-3/4 3640 3850 2440 50 3318 Lonq 1/2 3/4 3 2800 8200 50
1108 1/2 7/8 2-1/4 5100 8100 3050 50
1110 518 1-1/8 2-5/8 5820 14170 N.A 25 5/8 & 3/4 Available on request
1112 3/4 1.1/4 3-3/4 9850 15300 NA 25 G.S.A. SPEC FF-S-325 3.2.2.1

D3L!ETO[' 2O. E /: f Sup-R-Caulk is ideal for shallow-hole anchoring of light and

Keystones are designed for medium to heavy variable, dead and medium loads in solid masonry and concrete. As it expands. lead

vibratory loads in all types of masonry, holding especially well in flows into any irregularities in the hole, making an incorrect setting

aoft materials. Keystone Doubles olfer true parallel expansion: it's of the anchor very difficult.

recommended for shear toads since the top expander Cr-ne acts as ORDER SCREW ANCHOR DRILL TENSILE S . ýR OTY.
additional support for the bolt. CODE SIZE LENGTH SIZE STRENGTH STR, ., H1 BOX

II•] ,cIt l'.E: 1405 10-24 5/8 3/8 950 1 100S1407 1/4-20 7/8 1/2 2120 2070 100
ORDER BOLT DRILL SHIELD TENSILE SHEAR OTY. 1408 5/16-18 1 5/8 2900 2400 50
CODE DIAMETER SIZE LENGTH STRENGTH STRENGTH BOX 1409 3/8-16 1-1/4 314 5250 4180 50

1204 1/4 1/2 1-1/2 3500 2800 100 1411 1/2-13 1-1/2 7/8 6080 5000 50
1205 5/16 5/8 1-7/8 3700 3700 100 1412 5/8-11 1-3/4 1-1/8 7200 14100 50

1206 3f8 314 2 7500 4500 50 1413 3/4-1C 2-1/4 1-3/S 10100 16200 50
1208 1/2 718 2-1/2 11500 9200 50

1210 5/8 1 3 15000 13200 25 G.S.A SPEC FF 325 3.2.1.1.1

1212 314 1-1/4 3-1/2 18000 16100 25 rC
Rfl Si Li-.r..LEAD (V'.'OC S CPW AC0OF)

G.S.A. SPEC FF-325 3.2.2.2.2.2
W SCREW SIZE

I% , I SI N .! E ORDER x ANCHOR DRILL STRENGTH OTY.
ORDER BOLT DRILL SHIELD TENSILE SHEAR QTY. CODE LENGTH SIZE TENSILE SHEAR BOX

CODE DIAMETER SIZE LENGTH STRENGTH STRENGTH BOX 3531 6.8 x 3/4 1/4 183 N.A. 100

1004 1/4 1/2 1-3/8 3000 2180 100 3532 6-8 X 1 1/4 183 N.A. 100

1005 5/116 5/8 1-3/8 3300 3300 50 3533 6-8 x 1.1/2 114 183 N.A 100

1006 3/8 314 1-7/8 6000 4000 50 3535 10-14 x 3/4 5/16 281 1N A. 100

1008 1/2 7/8 2-114 9500 8100 50 3536 10-14 x 1 5/16 310 N A. 100

1010 r1/8 1 2-5/8 13500 13000 25 3537 10-14 x 1-1/2 5/16 310 N A 100

1012 3/4 1-1/4 3 15000 15300 25 3541 16-11a 1 318 415 N A. 100
-. 3542 0-•18 a 1-1/2 3/8 415 NA 50

G.S.A. SPEC FF-325 3.2.2.2.2.1

G.S.A. SPEC FF-S-325 3.2.4.1.1
Z.ZAP-IT- DRIVE ANCCHOF:

Zap-It is a die cast zinc shell with steel nail drive anchor designed

for tight loadsHin solid masonry. .- ,

ANCHOR -_______.-

ORDER DIAMETER HOLE TENSILE SHEAR EMBED- QTY.

CODE -LENGTHS DI.STRENGTH STRENGTH WENT BOXL
3916 1/4 x 1 1/4 750 1516 3/4 100

3920 1/4 x 1-1/4 1/i 1000 1516 1 100 4.
3924 /4a112 1/4 1100 1516 1-1/4 10)0 ED]
3928 1/4 a 2 1/4 1400 1'/16 1 3/1 100

OF
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DHD Hammer Drivfe is an aluminum body/steel nail anchor which ORDER OTY.
expands when hit with a hammer. This fast, riexpensive light to CODE SIZE BOX
medium-duty anchor is used to fasten thin material (clips. clamps 1510041 3/4 100
or straps) to masonry and concrete. 1510042 1 100

1510043 1-114 100
ORDER ANCHOR HOLE TENSILE QTY. 1510044 1-1/2 100
CODE SIZE DIAMETER STRENGTH BOX 1511111 HAMM 2 D0T09-04314 3/'16 x 718 311 770 1IV,= 1511111 HAMMER DRIVE TOOL

09-04320 3/16 x 171/4 880 1,.09-04416 1/4. x 1 1100 1o00 -" 7'"•O ' -

09-04420 1/4 x 1.1/4 1/4 1320 100 Sup-R-Toggle is a two-piece, spring-wing blind fastener of znc-
09-04424 1/4 x 1-1/2 1430 100 plated steel. It's designed for anchoring in hollow construction.
09-04520 5/ 3 x 1-1/4 1540 100 providing the mechanical properties of a nut and bolt but with
09-04528 5/16 x 1-3/4 5/16 1650 100 increased bearing surface.
09-04536 5/16 x 2-114 5/61760 100
09-04544 5/16 x 2-314 1870 100 AVAIL. TENSILE TENSILE
09-04632 3516 x 2 23 00 o ORDER SCREW HEAD DRILL STRENGTH STRENGTH CTY.
09-04652 318 x 2 3/8 2300 100 CODE SIZE -TYPES SIZE ULTIMATE 1/2 DRY WALL BOX09 04652 318 a 3-!/4 /62500 100 CD

09-04836 1/2 x 2-1/4 2700 25 8303 1/8 x 2 RMI- 3/5 50
112 8305 18 x 3 FRMH 3/8 50

09-04856 1/2 x 3-1/2 1/2 2950 25 8310 1/8 x 4 FRMH 3/8 305 120 50
G.S.A. SPEC FF-S-325 5.1. 8313 3/16 x 2 R 112 50

r.] 8315 3/16 x 3 FRMH 1/2 50
L.!J ID--LAV'.S (Ov, OL.7' 8320 3t16x4 FRMH 112 467 165 5(

ORDER HOLE CTY, 8325 3/16 x 5 FR 1/2 50

CODE SIZE SIZE BOX 8330 3/16 x 6 R 1/2 50
24-80004 1/4 7/32 500 8335 1/4 x3 FRMH 5/8 50

24-80006 3/B 7/32 500 8340 1/4 X4 FRMH 5/8 50
.24-80008 1/2 7/32 50 8345 1/4 x 5 FR 5/8 1090 175 50

24-60010 518 7132 500 8350 114 x 6 FR 5/8

j m n 24-80012 3/4 9!32 500 8355 5/16 x 3 R 7/8
2i-80016 1 9(32 250 8360 5/18 x 4 R 7/8 50

- 8362 5116 x 5 R 7/8 1140 160 50

EJ: L:.. ..I '- . ,l ", T ( 8365 5/16 x 6 R 7/8 50
. 1 8370 3/8 x 3 R 7/8 50The drive ring is made of oalvanized. hard drawn steel wire used ;n 88

8375 3(1B x 4 R 7/1 50
wood or, with the proper anchor, in concrete or masonry for 8378 3/8 x 5 R 7/8 1200 1!;5 50
permanent or temporary support of drop wires. 8380 3/8 x 6 R 7/8 50

ORDER EYE QTY. 8385 1/2 x 4 R 1-1/4 25

CODE SIZE X LENGTH BOX 8390 1/2 x 6 R 1-1/4 1258 185 25

3000801 112 2ý1/16 50 R = ROUND G.S.A. SPEC FF-6-588C 3.3
3000804 5/8 2-114 25 F ý FLAI
3000805 718 2-9116 25 M = MUSHROOM
3000807 1-1/4 2 25 H ý WASHER FACED HEX HEAD

t_, F-r. .. ([1-•,r-,i, _:: -- T -77, SUP.R-TOGGLE"M

The bridle ring is designed to secure utility drop wires, jacketed 1r-,lr'1 ," , ' (Heads)

cables and electrical wviring to masonry surfaces. ORDER SCREW DRILL OTY. ORDER STY.

MACHINE SCREW -_______ CODE SIZE SIZE BOX CODE SIZE DOX

nRER OTY. 8320-5 [ 3116 x 4 1/2 tO 8307 1/8 100

CODE SIZE BOX 8325-5 4 3/16 F . 1/2 OO 8317 3/16 100

3100821 K 314 10-24 100 8340-5 1/4 X 4 5/8 00 8337 1/4 100

3100823 M 1-114 10-24 100 8345-5 /4 5 5•8 100 8357 5/16 100

3100825 (0 1-1/4 14 20 100 8377 358 100
3100827 9 1.5/8 1/4-20 .. 100/8"37 If2 25

S_ -- --~N
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Tap-It functions as a one piece anchor, toggle, blind fastener or Disks of solid nylon 1/16" thick. in two diameters, are designed to
rivet and works equally etfectively in solid or hollow construction for supply added bearing surface in Tap-It applications.
light to medium loads in all types of material. It's installed with a
hammer and grips in materials as thin as 1/16". Tap-It is without ORDER THICK- OUTSIDE HOLE: CITY.
question tfie simplest and most versatile fastener availabte, the CODE _ NESS DIAMETER DIAMETER BOX
closest approach yet to a universal anchor. It handles some 60% of 5901 1/16 11/J2 1/4 100
all fastening applications with five ditferent head styles, two 5902 1/16 2 114 100
diameters and lengths from 5/16' to 6". U-A ~ ALN LNFSE E

ANCORUni-Tap 's a new concept fastener whose non-conducting nylon is
DAMETER HEDSYEperfect for insulating and retrigeration applications. It's easy to

ORER ANDTE HAND STTLE drive, lightweight, exceptionally strong and much less expensive
CODE LENGTH -DIAMETER BOX than a metal fastener. Five lengths between 1 " and 3-1/8" allow

4420 3/15 x 3/4 Flush (5/16) 100 the most economical choice for each material and the ridged shank
4620 3/16 x 1 Flush (5116) 100 assures secure, long-holding fastening in hollow or solid materials.
4650 3/16 x 1 Flat (3/8) 100 CAN BE COLORED TO SUIT YOUR APPLICATION

*50 3/16 x 1-1/2 Flat (3/8t 100 ___

560 1/4 x lt(7116) 100 CODE SIZE* TENSILE TF.NSILE SHI-f. BOX

4630 1/46 x 1-1 Hound (3/16) 100 6760 1/4 x 21/ 100 130 290 100
460 31581 Rud()551)10 6800 1/4 x 1-5/6 100 1130 290 100
4630 3/16 x 11/ Round (3/8) 100 6960 1/4 x 3-1/8 1 00 130 290 100

5630 114 x I Hound (7/16) 100 281- DIA. HOLE REQ.
5730 1/4 x 1-112 Round (7/I16) 100
5830 1/4 x2 Rcund 711(l5t 100 QliP-R.pl3TT IMPACT HAMMER DRILL BITS
496C 3/16 x 5/16 Mushroom (7/16) 100 FOR USE WITH UNITAF

i * 4460 3/16 x 3/4 Mushroom (9/16) 100
4660 3/16 x 1 Mushroom (1/2) 100 CORDER DA EGT HN

*5360 1/4 x 112 Mushroom (9/16) 100 ICD I.XLNT HN
5460 1/4 x 3/4 Mushroom (9!/16) 100 95041 S/32 4 1/4
5660 1/4 a1 'Mushroom (9/16) 100 95048 9/32 6 1/4
5760 1/4 X 1-112 Mu-shroom (9/16) 100
5860 1/4 x 2 Mi Throom (9/16) 100

5101/4 x 3 Mushroom f 100
'5260 1/4 x 4 Mushroom I 100

.5960 1V4 x 6 Mushroom j 100

T0-IT -t.1LL NYLON
5468 1/4 x 314 Mushroom 100
5768 1/4 x1-/ M ushroom 100
5668 1/4 x 1-1 Mushroom 100
5868 1/4 x 2 I Mushroom 1001

51681/4 x 3 f Mushroom 100ri
'5268 1/4 x 4 Mushroom 10r [jF!

(b) round recessed
'ura'ssssmbtnd 
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Versa-Toggle is a strong, one-piece, light-duty plastic anchor. It is Carbi-Twist masonry bits are for use in rotary-only drills. Their

easy to use: it's installed in a 5/16" hole and needs no special unique fluting carres material out of the hole with speed and
tools. efficiency. The carbide tip is specifically designea to be effective in

ORDER HOLE WALL SCREW OTY. rotary-only drilling of masonry material. Carbi-Twist bits are

CODE SIZE SIZE THICK. SIZE BOX available in twenty diameters from 1/8" to 1-112" and in five
8538 Ex Short 5116 3/8 8-12 10- lengths from 3" to 12".
8512 Short 5116 112 8-12 Go0
8558 LnnSt 5116 15/ 8-12 100 ORDERCODE DIA. X LENGTH X SHANK

r;7L 9402 1/8 3 118
94021 5/32 3 5/32

Designed for light-duty fastening in concrete, brick, masonry or 94023 11/64 3 11/64drywall. 9403 3/16 3 3/16

ANCHOR 9404 1/4 4 1/4

ORDER LENGTH SCREW CTY. 94046 1/4 6 144

CODE & DIA. SIZE BOX 94041 9132 4 114
9405 5/16 4 114

8450 3116 x 718 4-6-8 100 9405 5/6 4

8451 3116 x 718 4-6-8 1000 9406 3/8 4 114
9407 7116 6 114

8460 1/4 x 1 10-12 100 9408 1/2 6 114
8461 1/4 x 1 10-12 1000 94081 1/2 6 3,8

8430 5116 x 1-3/8 14-18 100 9409 9/16 6 1i2

KITS WITH DRILL AND SCREWS 9410 5/8 6 l/"

8450I 3/16 x V8118 610 FT n~crorL DI 9411 111 6 1/2
8460"1 114 x 1 10 and Screws 9412 3/4 6 1/2

Catb~de Drill Bit 9414 718 6 112
9416 1 6 1/2

LI iI-PLUG SCREWV A .,.1,-, 9416 1.!18 10 1/2
Uni-Plug is an extruded vinyl anchor of the plug type which can be 9420 1.14 10 112

set at various depths. 9422 1-3/8 10 1/2
D-' 9424 1-1/2 10 1/2DIA. x 94042 1/4 12 1V4

ORDER ANCHOR SCREW QTY. 94042 14 12 1/1
CODE LENGTH SIZE COLOR BOX 94062 3i8 12 3M8

1822 1M4 x 1 7-9 Red 100 94082 1/2 12 1/2
1823 1/4 x 1-112 7-9 Red 100 94102 5/8 12 1/2
1831 1/4 x 1 10ý12 Green 100 94122 314 12 112
1832 1U4 x 11,4 10-12 Green 100 :4142 7/3 12 112
1833 1/4 x 1-2 10-12 Green 100 94122 1 12 112

1841 5116 x 1 14 Blue 100 &-
S1842 5/16 x 1-1/2 14 1 Blue 100

QN
__ .
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Holly is an economical, one-piece, light-duty, all-metal anchor
designed for quick, easy use in hollow wall construction. Hotly has
a bright, rust-resistant zinc plated finish, can be set close to studs
and offers a wider grip for maximum strength. Holly can be
removed, leaving only a 1/4" hole to fill. Neither selier nor manufacturer has any knowledge or

ORDER HOLE SCREW GRIP QTY. control concerning the purchaser's use of the product. No
CODE SIZE SIZE HEAD RANGE BOX express warranty is made by seller or manufacturer with

120 1/8 XS 5/11 RD 0 to 3/16 100 respect to the results of any use of the product. NO
121 1;8 SR 1/4 RD 1/8 to 1/2 100 IMPLIED WARRANTIES, INCLUDING BUT NOT LIMITED
122 118 LR 114 RD 5/8 to 1-1/4 100 TO AN IMPLIED WARRANTY OF MERCHANTABILITY, 09
123 1/8 XLR 1/4 RD 1-1/4 to 1-3/4 100 AN IMPLIED WARRANTY OF FITNESS FOR A
130 3/16 SR 3/8 RD 1/8 to 5/8 50 PARTICULAR PURPOSE, ARE MADE WITH RESPECT TO
131 3/16 LR 3/8 RD 5/8 to 1-1/4 so THIS PRODUCT. Neither seller nor manufacturer assumes
132 3/16 XLR 3/8 RD 1-114 t, 1-3/4 50 any liability for personal injury, loss or damage resulting
140 1/4 SR 7/16 RD 1/8 to 5/8 50 from the use of this product. In the event that the product
141 114 LR 7116 RD 5/8 to 1-1/4 50 shall prove defective, buyer's exclusive remedy shall be as
142 1/4 XLR 7/16 RD 1-1/4 to 1-3/4 50 follows: Seller or manufacturer shall, upon written request of

DRIVE HOLLY buyer, rclllace any quantity of the product which is proven
150 1/8 MSDI DRIVE PAN 3/16 to 3/8 10o to be def•ctive, or shall, at its option, refund the purchase
S151 1/ SD DRIVE PAN 1/8 to 1/2 100 price for the product upon return of the product,S152 Ii18 SLID DRIVE PAN. 1/8 to 3/4 100

[B] wVIRZ FO."-?7 CLF-1:

U,S.E. malleable iron clips, properly used, provide a positive
method of fastening wire rope,. 4.,, La

ROPE MIN. MIN. IN. OF
ORDER CABLE NO. OF ROPE TO CITY. L ( '-1 4  ~ Z
,CODE SIZE CLIPS TURN BACK BOX U ,.W
7101 1/16 2 3 25 ' - __ -

7102 1/6 2 3-1/4 25 IN PA 1-800-233-9436
7103 3/16 2 3-3/4 25

7104 1V4 2 4-3/4 25
7105 3/16 2 5-1/4 25
7106 3/8 2 6-1/2 25
71u7 7/16 3 7 25
7108 112 3 11-112 25
7110 518 3 12 25
7112 3/4 4 18 25
7114 7/8 4 19 25
7116 1 4 26 25
7118 1-1/8 5 34 Bulk

_ -
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SUP-R-CHOICET "1 anchors are sold through distributors For the name U S.E Diamond Representatives are hiighly trained specialists in the
of your nearest djistributor please contact your nearest U.SE. Diamond conlstructionl, hardware, and electrical distribution fields. These
representative or viarehouse, professionals are dedicated to prov:ding thle utmnosi in service and

support for our distributor network.

Li.h1 (Western)
DiriuinCcnter TanrAssociates R.K.'Larrabee. Inc. Win. F. Voelp Assoc.

232 Oxmoor Circle, Suite 1009 15235 Herriman Blvd. Dublin, CA Pittsburgh, PA
P.D. Box 30161 Noblesville. IN '16000 415-828-9199 412-621-6437
Birmingham. AL 35222 3 17-773-1668 P. - .. . .. -i---
205-942-9185 Satelite Sales Inc. Satelite Sales Inc.
ALP5 S-~ Rod Hughes Assoc. 800-843-7192 800-843-7192
The Stewart Company Solon. IA *Dealer Service Center FS.C1lmI Cf.FkOLII!A11
Seattle, WA 319-644.3204 One Sun Dial Ave. M. James Bezanson Jr.
206.763-7191 Manchester, NH 03103 Matthews, NC

* ~ APNZC.Si R/od Hughes Assoc. 603-647-0581 704-847-1377
Stark-Bunce Sales Co. Kansas City. KS 800-346-5532 (Outside N.H.) SCojrI: DAiTOTk.
Bell Gardens, CA 913-648-5060 . -. -. - Sdro ae

213-927-2636 .... Lynch Associates Eagan, MN
A~~ft~T.Metcalfe ý Co. Downingtown, PA 612-454-5810

Team Associates Louisville. KY 215-269-4367 TENi- £900ý-
Houston. TX 502-895-1357 NEI"! r:"1C-k' Distribution Center
713-664-495" LCUTJ.- IA DLival Keonig Czech Associates Birmingham, AL
Cf.LIFOr: I- (Southern) Team Associates Denver, CO 205-942-9185

St1ark-Bunce Sales Co. New Orleans. LA 303-321-1331i
6515 Garfic I Ave. 5034-443-1912 V. C- (Metro) 'Team Associates
Bell Gardens, CA 90201 p.-,Lynch Associates 3605 Willow Bend
213-927-2636 Satelite Sales Inc. Downingtown, PA Suite 500
C:'-! 17 0 41 (Northern) 800-843-7192 215-269-4367 Houston, TX 77054
R.K. Larrabee. Inc.I,", .., I .- ;..., " I'T ' 1'( (Upstate) 713-664-4959

6988 Sierra Court McCarthy Associates Satelite Sales Inc, 800-833-5830 (TX)

Dublin, CA 94568 Glen Rock, PA 800-843-7192 Y
41-2-19717-235-4032 tc~ 1-, , -: Duval, Koenig Czech Associates

KeoigCzchAsocats isriutonCenter M. James Bezanson Jr. Denver, CO
Duval KoiCzcAsoits 8660 Cherry Lane #5 & #6 Matthews, NC 303-321-1331
Denver, CO Laurel, MID 20707 704-847-1377 %'.ý H;'0
303-321-1331 MD-301-792-2910 r 0'~-ir. :OT.' Satelite Sales Inc.
CONf'T=C: DC-301-470-3060 Soderholm Sales 800-843-7192
Satetite Sales Inc. rA:io :T0Eagan, MN VIrGINIA.
800-843-7 192 Salelite Sales Inc. 612-454-5810 McCarthy Assoc
DELAV'kl - - 800-843-7192 01-:;: (Western) Charlottesville, VA
(Now castle Cty.) F 1<i:5 Associated Sales Co. 804-979-2423
Lynch Associates Trainer Associates Cleveland. OH 1i~iGC1

Downingtown. PA Noblesville. IN 216-831-0087 *The Stewart Company
215-269-4367 317-773-1668 U:: - (Cincinnati Area) 5606 7th Ave. So.

D;A.A--Metcalfe & Co. Seattle, WA 98108
(Kent a Sussex Cty.) Sederholm Sales Louisville, KY 206-753-7191
McCarthy Associates Eagan. MN 502-89-5-1357 V.T- 2T V I R CINI A
Glen Hock. PA 612-454-5810 Or~i.' (Eastern) Win. F. Voelp Assoc.
717-235-4032 1 :IS 1 ;SI-5lP F Wrn. F. Veelp Assoc. Pittsburgh. PA

Fl-or-jl.l Distrroutuon Cenlte Pittsburgh. PA 412-621-6437
- LIA. Trent Enterprises Birmninqhari. AL 412-621-6437 WfCORKSINIF/ASTERN
Orlando Fastener Whs2. 205-942-9185 -_ .:j , R Bach & Assoc.
1355 Hennett Dr., #14 r Id S-. ) Teamn Ass.ociates Batavia, IL
Longwood. FL 32750 Rod Hiasths Assoc'. Hlouston. YX 312-879-1596
407-339-3996 St. Loui's. MO 71 3-66J)-4959 W!SCONSIN/OIESTERN
GrONF:.::. 314-8-12-5979 p:'-Soderholm Sales
Distributicon Center t-.;)l l'i iýi-2. The Stewart Company Eagan. MN
Birmingham. AL The Stewart Company S-satine. WVA 612-454-5810
205 942-9185 Seattlo. WA 206-763 7191 !OiN

206-763719i -. l.' .(astern) Duval Koenig Czech Associates
R K. Larrahee. Inc. I Lynch Assncuiatos Denivier. CO
Dublin. CA Hold Hzurlhes Assoc. I0ownin tlownr PA, 311j-321 - t1331
415-828-9199 Kansas City. KS 215 2694367 ('A I P^ (. .
I LLI1-C' 913-648 506;0 R F Edm~onds/Concrete

R ach & Assoc. I ... (Clark Cty.) Chernicals;
Rlvia IL 2tark-tionru Sales; (,o. Brarnpton. O~ntario

312-879 1596 B013 CA 13-b 1-366
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DESIGN/IISTALLATDOO DaTa

MAXIMUM WORKING LOAD The maximum safe working load should not exceed 1/4 of the
average ultimate valuk . of a specific anchor size. A higher safety factor may be required for
applications with cyclic, fatigue, or shock loads an A should be selected by the designer on that
basis.

MINIMUM EM BEDMENT Foreach type of anchor a minimum depth of embedment is specified.
This is minimum depth foran anchorto be installed and still meet minimum pullout values. Anchors
installed less than minimum depth will stress the base material above its limits and may cause
failure during installation or expansion of the anchor. Embedment depth is a critical factor in
determining the load capacity of an anchor, and il: represents the point at which the anchors
expansion forces are acting on the concrete. The required anchor embedment is the distance from
the concrete surface to the bottom of the anchor.

MINIMUM ANCHOR SPACING Foreachtype of anchora spacing distance between anchors
is specified. The load bearing capacity of an anchor is influenced by an adjacent anchor. Anchor
spacing is the minimum distance between two anchor center lines without an influence on the
tensile or shear failure load of either anchor. The following guidelines are recommended for
determining spacing distances.

EMBEDMENT DEPTH MIN. SPACING BETWEEN ANCHORS
, 0 to 6.3 INCHES 3.5 X EMBEDMENT DEPTH

6.3 INCHES & GREATER 2.0 X EMBEDMENT DEPTH

For wedge and sleeve anchors the spacing distance may be reduced by 50% provided the shear
and tension values are reduced by 40%. For drop-in anchors the spacing distance may be reduced
by 50% provided the shear and tension values are reduced by 50%. Linear interpolation may be
used for intermediate spacings. Spacing reduction factors are cumulative for groups of three or
more anchors.

MINIMUM EDGE DISTANCE For each type of anchor a minimum edge distance is specified.
Due to reduced material volume a minimum edge distance must be maintained to preventthe edge
from breaking away prematurely when the anchor is installed. Also, a safe edge distance must be
maintained in orderto achievethe full load bearing capacity of the anchor. The following guidelines
are recommended for determining edge distance.

EMBEr'IENT DEPTH MIN. EDGE DISTANCE ANCHORS
0 to 6.3 INCHES 1.75 X EMBEDMENT DEPTH
6.3 INCHES & GREATER 1.0 X FMBEDMENT DEPTH

Drop-in anchors should have a minimum edge distance of elht (8) diameters. For wedge and
sleeve anchors the edge distance may be reduced by 50% provided the shear and tension values
are reduced by 40%. For drop-in anchors the edge distance may be reduced by 50% provided the
shear and tension values are reduced by 50%.

COMBINED LOADING Anchors loaded in tension and shear simultaneously will generally have
ultimate capacities lower than an anchor loaded in tonm,ion or shear separatoly. Combined loads
should be calculated on a straight line interaction diagram of pure shear (S) and pure tension (T).

S APPLIED T APPLIED loss I
+

S ALLOWED T ALLOWED or equal to

TOPLINE CONSTRUCTION PRODUCTS' anchors areatested in accordance with ASTM E488-84

and ICBO Standard for Testir•I Expansion Anchors in Concrete.
2



Ci
- - - - - - - U

a: S : 0D
< 4

ca CD m C
w s0

cc C01_ 0 9a .1(L) 
_

a. =E a aleI 0 a aj11ý

ii=L 0 *oo

- Im

I ~co

- .j - - - M p 1

-JnF m9 -00 4
04

I-J

<): *00400 0 4

z
96 960 0 000

0 . CL) -zoL 0~ 11) -r- i C n
L-- 7- (,)C C (

-~ c)) D~ .-~ aea, a
iz1 0 1 L 2 7-3,) ~~~l "n E0 ~ C 1 I S C ~ - - ____

:, L a5 1

25> 81->c-(

(D U C l

F-I



7f q9"fI [!_., T WEDGE ANCHORS
Zinc Plated Steel

FOR USE IN HEAVY DUTY APPLICATIONS. Hot Dipped Gaivanizedo
304 Stainless Steel

ADVANTAGES/FEATURES

o For use in medium duty fastening to concrete applications.
* Required hole size equals anchor diameter.

Very suitable for setting through in-place fixtures.
*Load can be applied immediately.
* Controlled expansion.
* Projections on the collar offer optimum contact and grip

with the concrete.
* Exact hole depth not required to set anchor,
* Hot dipped galvanized wedge anchors are supplied with a
304 stainless steel wedge collar.

INSTALLATION INSTRUCTIONS

1. Determine hole depth by adding approximately ......- L
1" to required anchor embedment. Choose a 2 1.
carbide-tipped drill bit with same nominal diameter
as anchor dy. Ddll bit must conform to tip o 0/ 0
diameter tolerances of ANSI Specification , Q0 0.
B94.12-1977. . 0 o ., 0

.00.
2. Drill hole perpendicular to work surface, Hold " • C)
drill securely and straight during drillin or o
wobble may cause irregularly shaped holes. 0 0 0 n
On not use pneumatic or other drilling systems. III
Clean out dust and debris forn hole with a blow I 0
out bulb or compressed air.

3. Place washer and nut on the anchor. Set nut
flush with top of anchor and drive anchor through 3
material to be anchored and into work surface until I
nut and washer afe snug with material to be attached. k"
(Anchor must be driven into hole at an initial embedment 4 1
equal to required embedment plus thickness of nut.) .

4. Drive anchor into hole so that at least 6 threads , \ I
are below work sulace. Tighten nut unfil finger ..
tight, ven turn 3 r o 5 full lures to sel expansion . .
wedge. Should anchor spin in hole, pry up using . I "screwdriver or other tool to lock wedge in olace, .oo. , • ,• , jI •l• z
Anchor must be embedded at dcpth equal to or . , , i,,
greater than 4-1/2" anchor diameters. "

4
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PRICING
Carbon Steel Wedge Stainless Steel
Anchors Zinc _Wedge Anchor Type 303

PART, SIZE STDBIOX STD ('TN TI. LISI PARIT 11 SItZ SI 51 OX STh CTN TI. LIST
AW'E04-28 1;,4 X 1 /4 100 900 $330 O AW;C[01 Is4-021s 1/t134 100 900 $121.00
AWGE04.04D 114 X 2 1/2 100 900 14C0 ( AWG[I.4.040SS 114 X 21/ 100 900 $132.98AWGED0405,2 14 X3•1/4 100 900 $59 40 AWGL04-052SS 1/4X3 114 100 900 $154.00
AWGE(* 038 3 X 2 114 100 600 $57.00 AWGEO&03BSS 3r8 X 2 1/4 100 600 $212.OAWGEO0o44 U X 2 3/4 100 600 56520 AWGE06-044SS 38 X 2 31/4 100 600 $244.00AWGE0OG-48 38 X 3 100 600 $6560 AWGE06-o48SS 381x3 100 600 5266.20AWGEC6.02 18 X 33/4 100 600 $83.00 AWGE0&060SS 38 x3 3/4 100 600 M300.00AWGEO-080a 3'8 X 5 50 300 $98.50 AWGE06-0BOSS 3, X 5 50 300 S36344
AWIE0-O44 1/2X2314 50 300 $100.10 AW(4E008-44SS 112 X 2 3;4 50 300 $418.89AWGEc8.D&O 12 X 3 34 50 300 $112.40 AWGLO-060SS 1/2 X 3 3/4 50 300 &476.00AVV0E 09.oa 1/2 X 4 1/4 25 150 S126.10 AWGE0o&-69SS 1/2 X 4 1/4 25 150 $528.98AVMIEN-0.8s 1/2 X 5 112 25 150 $151.10 AWGE08-09SSS 112 X 5 V2 25 150 $620.00AWGEO-C112 w X 7 25 100 $135.50 AWGEO-112SS 12 X 7 25 100 $728.00AWE 10-056 5(8 X 3 1/2 25 150 $188.50 AWGE1O-056SS 5X8 x 3 4r_2 25 150 $750.00AWGE10-072 5B X 4 1312 25 1.50 $207.50 AWGE"1-072SS 5,X31r2 25 150 $750.00AWGE 10-M 5/B X 5 25 150 $214.10 AWGE1O-080SS 58 x 5 25 150 $0.860AWGE10-096 .SB X a 25 100 $241.00 AWGE 10O096SS 5/8 X 6 25 100 $1.000.00AWGE 10-112 5/8 X 7 26 100 $292 80 AWGE10-112SS 8 X 7 25 100 $1,174.80AWGIE10-13 5/8 X 81/2 25 75 $299.40 AWGL10-1.6SS 59 X 1,2 25 75 $1.320.00

AWGE12-0368 31/4 X 4 114 20 0 52692.96 AWGE2I-OGSS 3/4 X 4 114 20 so 31,232.00AWGE12-076 3/4 X 4 34 20 BO $296.40 AWGE 12-076SS 3'4 X 4 314 20 90 51,360.00AWGE 11208 34 X 512 10 0 &32089. AWGE12-088SS 3(4 X 5 1l2 10 80 $1.452D00AWGE12-112 3,4 7 10 40 $,.B9.50 AWGE 12-112SS 34 X 7 10 40 $1,740.00
AWGE12-136 314 X 8 112 10 30 $44350 AWGEI2-136SS 3/4 X 8 112 10 30 $1,860.00
AWGL12.160 3/4 X 10 10 30 $533.00 AWGE 12-160SS 3(4 X 10 10 30 $2.240.00
AWME14-096 7/8 X 6 5 30 $690.00 AWGE 14.-O9.S 7/18 X 6 5 30 S2.688 00AWGE14-128 718 X 8 5 s $.83000 AWGL14.128SS 7/8 5 15 83.35200AVY/3E14 160 7/1 X 10 5 15 $95.600 AWGE14-16•S0S 718 X 10 5 15 $J,512.00
AWVGE16S6 1 X6 5 30 $810.00 AWGE1E-096SS 11X6 5 30 $3.212_00AWGEI -14.4 11X9 5 $5 5875.00 AWGEI1.-44SS 11X9 5 15 $4,40000
AWGE16g192 1 X 12 5 1' $1.177.00 AWGEM191q2SS 1X 12 5 15 $4.,/x.00

Wedge Anchors Rod Hanger
Galvanized Wedge Anchors

AWGER 0.68GV lt12X4 1/4 25 150 122 5 .0 0  AWRC06 
3 /8 XS2 114 so 250 S..9 00

A W M1 EC 8.0 8 G V 1 2 X 5 1 2 25 1 50 $ 
- --

AWGLOB0.• 12GV 8X57 25 100 $434400 AWFC1240. 1/21X4 4 V2 2 22-001
AVAE 10 0•6-V 5,8 X3 2. 25 151) $40 A ACD056 a

AWGF. 1 0.1i2GV 5,8 X 17 25 100 L608.44

AWGEIE1O-1lGV S8I x B 1r2 25 75 $'714 C8

AWGV17 VIOlGV 3,4 X 4 1,4 25 80 $484 00AW(;E 2 O0GGV i 3.4 X 44 2 25 $51920
AWGIE12 OSBGV 3.4 X 5 142 20 80 $V4O I00
AAW 1~2 1 2GV 14 X / 1C 1.0 $5/6o000AV(;1[ 12 136CV a 4 X 8 1 10 9:u $I.) (X)
AWGL 12.160GV 34 X 110 0 '-0 $Y. 20,1
AWGFr1C1c,,/V 71,eB x 5 I 1. 1•2;, c. "
AW(31 14 12B8;V /:4/9 5 I5 $1 1,300 I

AW(C,- 16 M'3u-v 1 X6 1 5 ! $'.5, 00AW/;(IG 144I.V 1 19 I9 $ 1191)00

5



TECHNICAL ANCHOR SIZE _
SFITING •. J, ..DATA O•.T•,LS '" i •'' •i • "• • " '•' L_:• ....

E i:;• -i-S)8 --F 24);-- 2-3•4 --i- ;•4 ....... •2---J -4:i;2
S•,•,z., L 1.3/4 2-1/8 I 2-3/4 3-1• 4.1;4 •to --6to

. ,,. ,-..• TL 3/4 7/8 to 1 1/8 to 1 1/2 to 1 1/2 to 2-1/4 2.1/4
v4U•'• 1-1t8 1-1/4 3 3

3-7 20-30 i 40-65 50-90 75-100
i

3" Or 1.3 times embedment whichever is greater

-2-/ ... .. /-T--
ED --3 / s ! 8 7-7/8 •.7•8

SETTING DETAILS

- KEY-

BD = D (Drill bit size = Anchor diamezer)
E (Minimum depth embedmenl)

L [A•chor lenglh - MaxirnurrVMinimum}
TL (Thread len•h)

'M (Install Iorque. ft. bs.}
BMT (Base material thickness)

AS (Min. anchcr spacing for max. work load)

ED (Min. edge distance for ma•. work load) W
• Torque values a-e for wedge anchors that are dry
and clean, not lubricated or d¢ly.

Type C1020 P•T.• . •,z• •M•O•N•- •ENSO. S._=A•
i Steel Studs .................................... ................................
' w ith AWGE04-028 1/4" X 1 3/4" 1 1/8" 2800 Ibs. 2705 Ibs.

SAWGE04-052 1/4" X 3 1/4" 2 7/8" 3240 Ibs. 2705 Ibs.i C1075 Collars •w•o•o• •,•.×•,4. •,4. •6o,•, ,•o,•
AWGE06-044 3/8" X 2 3/4" 1 3/4" 4350 Ibs. 4960 Ibs.

I • -- •-,-,-•- ..•.. __ AWGE06-048 3/8" X 3" 2 1/8" 4980 Ibs. 4960 Ibs.

' ,• • • •-• ,:,• j AW•O•-060 •"x • 4" •.•/•" •a•o •b•. •9•0 •b•.
AWGE08-068 1/2" X 4 1/4" 3 1/4" 9650 Ibs. 6950 Ibs.

AWGE10-072 5/8" X 4 1/2" 2 3/4" 7850 Ibs. 11490 Ibs.
Mael:s &/or exceeds G.S A Spec•[=cat•en FF-S 325.
3ro:•p VII. lype 1. lests w•jre pedormed by an ,ndo- AWGE10 096 5/8" X 6" 4 3/4" 13750 Ibs. 11490 Ibs.
penCent labora:ory c -•ny and wor•} conducted •n
accordance wdh Slar,,:,ud lg's[ Methods of Anchors •n
Concrele & Masonry Elements. 4000 PSI concrete. AWGE12-0•8 3/4" X 4 1/4" 2 5/8" 7450 Ibs. 13405 Ibs,
levied i• aooroance w•lh ASrM E 488. was utlhzed.
Holeswe/ednl:edusngANSIB94Ma•onryBts. AWGE12-088 314" X 5 1/2" 4" 13570 Ibs. 13495 Ibs. ' =-.
Ro•ulls vore averaged and 'abu•al•d above Th,) above Illii,! I
tensmn w];ues are Ihe ultimate pull oul )earls ,•s such
theyshoufdr•consdetodlertoloronceputposcson)y AWGE14 096 7!8" X 6" 4" 14110 Ibs. 15050 Ibs.
Mo'_.I workng cond•lon3 t,')q,•,rc a safety factor of 4.1
CThCal a!D•',c3::ons (vibratory loads ov,;rhe._u ,nslana AWG E 16-096 1" X 6" 4" 12950 Ibs. 30050 Ibs.

TEST REPORfS AVAILABLE UPON REQUEST AWGE16-144 1" X 9" 6 3/4" 29850 Ibs. 30050 Ibs.

! •f•ff.: fi•:lr•1•.•lf:fl •'-1 H•i'l'' - .....



P[LPi~E TM DROP-IN ANCHORS
Zinc Plated SteelWFOR USE IN S1 RUCTURAL FASTENING TO CONCRETE.

ADVANTAGES/FEATURES
*Shallow embedment depth with high performance.
-Anchor is installed flush with base material.

- Internal coarse threads.

INSTALLATION\
INSTRUCTIONS

0 0 Q0 0
ot .6 , 0 .0

" "C)Oo 
0.o 0 0 ý" 0 0 0 0zo

o0 00 . o 00 0 0 *0 0

1 20 3 4
1Select a carbide- tipped drill bit with same nom inal diameter as an chor body. Drill bit must conform to bp diameter tolerarces of A14SI Specification B94.1 2-1977.

Attach depth gauga to rotary hammer drill. (Add enough length to dlepth gauge to allow space for conical tip of drill bit.)
Drill hole perpindicular to work surfoce. Hold drill securely and straight dluring drilling or wobble may cause irregulary shaped holes.

2 Drop in anchor and tap it, so that it becomes flush with surface.

3 To st~e dropiri anchor - Expand Anchor by inserting setting tool
into anchor body and hammering on tool until shoulder of tool

contacts top of drop in anchor. T C N C L D T
4 Position fixture, insert bolt and tighten. FR T UBR SZ MEMN ESO

PRICING ADR104 114" 11/8 2230
________________ ________________ADR106 3/8" 1.314 4825

PARTNUMBER SIZE OTY/BOX QTY/CTN LIST PRICE ADRI08 1/2" 2 7598

ADR110 5/8" 2 1/2 9275

ADR104 1/4" 100 i 1000 $35.3 ADRI12 13/4'" 3 3/8 10139

ADR106 3/8" 50 500 $54.95 hlerl Irexceeds G,3 A SPOrlifCarron1 rff- S325, Gtotir, VII. Type, Tests
woro pirrtormrid bry ai i ndepnderit liborafory comj~jtiy a i werre M'~ducfed

ADR108 1/2" 50 500 $90.40 in accordanco w'1h Slandaird Test Moihcds; of Anchors in Coiicrner a MasonryI I lefionins 41000 PSI concreolo, fasled in nccordance with ASTM E 488, was uhfl

ADRlO /8" 25 50 $16.2,u~d Hole,; woro dnflnid usrnqf ANSI 03114 Kisonry Sits fiesults wer,'ri eragedAD11 b/" 2 5a162 rid abrjktled abauvo. Thej aibove tnsion values are fire ultrinlawKi, o4ut leads
I I As such they should bir corrsrderccd for rutirrenco ~iputose- only Most wortsng

AIDR112 3/" 25 1010 i25.50codilions require a r.atrty faictor of 4 1 (2rificol ,i-v'ic.0ronsr (vibuory las
______________________________________________________________ vorhiird irlsin1:1;irons etc I nr,,y rcxfurif d saity a;ctor of as much a,, 10 1



F [L I HI TM SLEEVE ANCHORS
FOR USE IN ALL MA'ONRY MATERIALS. Zinc Plated S

Steel
ADVANTAGES/FEATURES
Exact hole depth not required to set anchor. IN Z,
Required hole size equals sleeve diameter.
Availabla in a variety of styles: Acorn, Hex, Flat and Rod Hanger. ' to

- Anti-rotation ribs and sleeve slots provide for spin-free anchor instatation.

INSTALLATION
INSTRUCTIONS 1__ . . . 200% , o 0 ° 0% 0 00 1 0 •

Determine hole depth by adding approximately a 0

Vlto required anchor embedment. Ch'nose a ~*.
carbide-tipped drill bit with same nominal diameter , • o 0
as anchor body. Drill bit must cý,nform to Up 0 o ° 0 a

diameter tolerancas of ANSI Specication 0o o a 0° 0 0 - o Q

B94.12-1977. - ° 0 0 0 o _0" o 0 0 a 0
o 0 00

1. Drill hole perpendicular to work surface. Hcld % . 12 odrill securely and straight during driling or -- . '

wobble may cause irregularly s aped holes, 4.___S, which can result in reduced holding power.3

2. Clean out dust and debris from hole with a blow-

out bulb or compressed air.

3. Set nut flush with the top of anchor and drive _ -anchor through material to be anchored into the 0 o C 1' 0 0" O° 0 °•

work surfaco uni-ut and washer are snug with )
material to beattached. . 0 .00.:,a0 jo a .0... ..a
4. Tighten nut until finger tight, then turn 3 to 4 0 . 0 0 o ) ,
full turns to 50l the expansion sleeve.

--

TECHNICAL SETING DETAILS j -

DATA K~B -Ekill RA FUk-.er -iad Ar_ (ý.u -I>?w--- -

E MrnrmDepth-Eibdf nt -*T AS

1.liactvD MdýcnLorali ýAS A AS
o AS MinAnco Sfl fM Work Ioad ED

LO0 Min Ld,•,e1DsLv /Max Wor'iad ED

~ kANCHOR SIZE

S'• • ~BD 1,4" .1' S 1 ,? 8" 34

Vo . I - !;16- a8 1il 1R1 5., ~F r C •••O ( ) 311C" V;4" ,1" 38 ,

~o I :: , .11'4 1 12

E i 1:v' 1 •4- 2" 2 114
-: ) oI,.

I 0 L 1 18"o i1 1 '17 lu I 1,8"o 2 1/4"io 2 114"10 21"2 10
/4" 4" I4 .114 414"

AS 4- " 5 1'4 i
X 4'



TECHICAL AVERAGE
ANCHOR BOLT MINIMUM ULTIMATE RECOMMENDED

SIZE DIAMETER EMBEDMENT STRENGTH DESIGN LOADSDATA..
3/8" 5/16" 1 3/4" 3744 Ibs. 936 lbs.

(Continued) 212, 3/8" 2" 4576 Ibs. 1144 lbs.
5/8" 112" 2 1/4" 5483 lbs. 1370 lbs.
3/4" 5/8" 2 5/8" 8741 lbs. 2185 lbs.

rhe recommended design loads were obtained by applying a safety factor of 4:1, to
the average ultimate test load. A higher safety factor may be required for applications
with cyclic, fatigue, or shock loads.

PRICING Acorn
Nut.
PART NUMBER SIZE QTY'BOX QTY/C TN LIST PRICE

ASLAO4-010 1/4"X 5/8' 100 1,000 $25.25
ASLA04-022 114'X 1M 10 1,000 $25.50Hex 04,0ASLO4-36 114"X21/4" 100 1,000 $34.50

Nut
PART NUMBER SIZE QTY/BOX QTY/CTN LIST PRICE

ASLH05-024 5/16" X 1 1/2" 100 1,000 $30.36
ASLH0S-040 5/16" X 2 1/2" 100 1,C00 $39.96

ASLH06-030 3/8" X 1 708 50 500 W0.52
ASLH06-048 3/8" X 3" 50 500 $58.28

ASLH08-036 1/2" X 2 1/4" 25 250 $65.68
ASLHO8-048 1/2" X 3" 25 250 $87.16
ASLHO8-064 1/2" X 4" 25 250 $133.60
ASLHO18-096 1/2 X 6' 25 125 $187.48 ___•,oo•o ,.xo. •, ,, ,,,,• Flat [ .. •-_•
ASLHIO-026 5/8"X 2 114" 25 250 $109.40 Fla [--,•--
ASLH10-048 5/8"X 3" 25 250 $133.52 He
ASLH1O-068 5/8"X 4 1/4" 10 100 $153.20 Head
ASLH10-096 5/8"X6" 10 100 $179.00 PARTNUMBER SIZE QTY/BOX QTY/CTN LISTPRICE

ASLH12-040 3/4" X 2 1/2" 10 100 $210.00 . . . . . ..
ASLH12-068 3/4"X4 1/4" 5 50 $25848 ASLF04-032 1/4'X 2" 100 1,000 $37.20
ASLH12-100 3/4" X 6 1/4" 5 50 $386.80 ASLF04-048 1/4" X3" 100 1,000 $45.36

-_ _ _ -ASLF04-064 1/4"X4" 100 1,000 $63.60

ASLF06-048 3/" X 3" 50 500 $66.32
ASLF06-064 3/8" X 4" 50 500 $80.80
ASLF06-080 3/8" X 5" 50 300 $123.80 I
ASLF06-096 3/8"X 6" 50 300 $14796

Rodif
Hanger C
PARTNUMBER SIZE QTY,/OX CQiY/CTN LIST PRICE

ASLC06-030 3/8" X 1 7/8" 50 3OO W84.80
ASLC06 030 318" X 3" 50 250 $134.DO
ASLC0G 036 I2" X 2 1/4" 6 250 $151.60

I II i - I I I I I I I I I I I IC



if'{© LI >IT!r AR CHEMICAL SETTER
SUPER LL AP9

FOR USE IN HEAVY DUTY APPLICATIONS.

ADVANTAGES/FEATURES
- Full retention of holding power.
- Oustanding alkali resistance.

High tenacity and initial rigidity.
Extended shelf life, with fusion-sealed capsules.

• Excellent vibration resistance.
* Improved mechanical properties and heat resistance.
* Superior curability in low temperature instal ltions.
* Amenability to practically any work condition, including with wet

surfaces, in rocks or concrete, and in either fresh or salt water.

BASIC CONFIGURATION
Class capsule Diloe0

The AR Chemical Setter Epoxy acrylate rosin Ceramic G ca . Drillhole
is a hermeticailly sealed capsule Inne vial aggregate Hardener stopper

containing an epoxy acrylate

resin with high bonding power 5 Iiand superior alkali resistance Outsidefor freedom from long term diameter • r-•.. f •. ... "t• ":•Lz.•, qf€'degradation, together with a

resin hardening agent and a
highly uniform ceramic aggregate. -. Overall length . . . . . . . .

RECOMMENDED CURING TIMES

The table below may be taken as an approximate guide to appropriate curing times, which vary with the
ambient temperature. The embedded stud must not be disturbed during the curing period.

For upward installation, the stud should always be secured by wedging or other means until the end of
the curing period to prevent its descent or dropout.

Temperature I
("F) 23 33 41 50 5 68 77 86

Curing Time 8(.) 4 80 50 30 20 18 15 10

10



INSTALLATION INSTRUCTIONS
The capsule is pliced in a clean drill hole, then broken and thoroughly mixed by driving in a 45o
bevel bolt or deformed bar with a rotary hammer.

-- 
-- ........ . ..1 . I,'_$

"l 0 - 0 0 00

0 0

(cA2  o67 00 Q QO 0 o00 b 0 0 0~ o 0)0 000 0O<o 0a ~2oD a -i- 0 0  00 1ýý ;K -- 0 OjZ~

Q)jO( 4) o2 0 50D I

iDrill hole. Brush hole. Clean hole. Insert- cap)sule. Drive stud and Curing.
agitate with
rotary hammer.Unparalleled Quality and

Performance, with Epoxy TCNCLDTAcrylate Resin of Ultra-High T C NC LD TCrros ion Resistance. -Pullout Loads shown are values obtained by JapanCoTesting Center for Construction Materials.
P.ART NUMBER [SIZE LENGTH_ DRILLDiA.IROi.EDEPTH PULLOUTIPRICING ARcAo6 3/,,. 31.,,-2-, 7/16,.-',•

iiZ

PART ... NUMBE SIZE -IB.. oX oly I LIS o - -IRA ~ 38 I 20 0.05.0.
RC 8 2"ARCA14 7/" 9' 1 1/8" lo" 58,730 lbs.
S20 10 230.00 . .. .. ..

ARCA0 O - 5 8" 20 100 2 05.50 I 1 11 4 12 0o o

AR01 3/4 10 50 42
-ý- - I) 

Ann,3, 0- 
Z

t•ARCA 14 I 7/8" 5 20 530 00 Tt.,'t were counducted usinq} SAE4 Grade 2 studs In 3,0O0 PSI concrete.1" 
I Ultimate values shown Actual re'sults may v~iiy and are dependent o

AR~~Aw I 14 65170

ARA1 1510 745 00 proper InstallnlliOn Goui ciat industry practidcts tar static loads i, to usoCa 
satcty *actor of 4 1 to obtairl waiking loads

11



W Lh'L E T' "SINGLE EXPANSION
OR USE IN MEDIUM DUTY APPLICATIONS. SH ELD

"ADVANTAGES/FEATURES

- Can be used for fastening into rock, concrete, brick, etc.

• If bolt is removed and replaced, holding power is unaffected.

- One piece design, made of zinc alloy - is entirely rust-proof.

* Shock and vibration proof, won't creep or shake loose. -- 1

INSTALLATION INSTRUCTIONS
1. Drill hole of recommended diameter. Install shield flush with surface of hole.

2. Place fixture. Insert machine bolt through fixture into shield and tighten.

3. To determine length of bolt: thickness of fixture plus length of shield, equals length of bolt.

PART NUMBER SIZE QTY/BOX QTY/CTN LIST PRICE

PRICING ASESO4 1I4,SINGLE 100 1,000 $5421

ASES05 5116* SINGLE 50 500 $75.20

ASES06 3/8" SINGLE 50 500 $93.20

ASES08 lt2 SINGLE 50 250 $144.40

ASES10 5/8' SINGLE 25 125 $215.01

ASES12 3/4" SINGLE 25 125 $314.50

BOLT SHIELD TENSILE SHEAR

TE H IC L DIAMETER DRILL SIZE LENGTH jSTRENGTH jSTHENGTHTECHNICAL ,. -o-•., 1-.• -1• .• .•I
1/4' 1/2' 1 5/16' 1800 Ibs. 2100 lbs.DATA /

D 5/16* 5/8" 11 2 2000 ibs. 3250 Ibs.

"3/8" V4" 1 1/2' 220011)s. 3950 Ibs.

1/2' 7i8" 2' 3500 lbs. 8 o0 lbs.

- 5/8 1 2 5/3" 5050 Ibs. 13050 lbs.

3/4" 1114- " 2 3/4" 8800 Ibs. I 5 O0 Ibs.

12



ITLP FL FlFETM  DOUBLE EXPANSION
FOR USE IN MEDIUM DUTY APPLICATIONS. SHIELDS

ADVANTAGES/FEATURES
• Can be used for fastening into rock, concrete, brick, etc.

- Eliminates high stress points detrimental in fastening into materials
of medium hardness, expands fully and has high gripping power.

* Ideal for sheer loads or where bolt is subject to side pressure or vibration.

* Does not fracture, and permits fastenings at any depth.

INSTALLATION INSTRUCTIONS

1. Drill hole of recommended diameter (slightly deeper than length of shield). Insert the shield into hole.

2. Shield should be flush or slightly below surface of masonry. Place fixture. Insert machine bolt and tighten.

3. A deep setting increases holding power of masonry. If desired, place a pipe sleeve between shield
and fixture being attached.

PARTNUMBER SIZE QTY/BOX OTY/CTN LIST PRICE

PRICING ADES04 1/4W DOUBLE 100 1,000 $64.60

ADES05 5/16" DOUBLE 50 500 $90.27

ADES06 3/8" DOUBLE 50 500 $121.50

ADES08 1i2" DOUBLE 50 250 $159.90

ADFS10 5/8" DOUBLE 25 125 $223.40

ADLS12 314" DOUBLE 10 100 $416.15

BOLT SHIELD TENSILE SHEARTECHNICAL DIAMETER DRILL SIZE LENGTH STRENGTH STRENGTH

1/4" 1/2" 1 3/8" 1850 Ibs. 2780 Ibs.DATA /-J\
DA A5116" 5/8" 1 5/8" 2000 lbs. 3600 lbs.

3/8" 3/4" 2" 3900 Ibs. 4485 Ibs.

1/2" 7/8" 2 112" 4600 Ibs. 9300 Ibs.

5/8" 1" 2 3/4" .5950 Ibs. 13250 lbs.

3/4" 1 1/4" 4" 9350 Ibs. 16200 Ibs

13
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[Tr)p i] T M LAG SHIELDS
FORA

FOFR USE IN MjEDIUM DUTY APPLICATIONS. -

ADVANTAGES/FEATURES 1

- Can be used in all types of masonry from concrete to brick.
- Can be used with lag screws or bolts.
- Unique four way expansion assures a tight grip even in out-of-round holes.

PARTNUMBER SIZE QTY/BOX QTY/CTN LISTPRICE

PRICING ALGS04 1/4SHORT 100 2,000 $25.52
ALGS05 5116" SHORT 100 2,000 $34.20
ALGS06 3/8" SHORT 50 1,000 $50.00
ALGS08 1/2" SHORT 25 500 $74.00

ALGL04 114" LONG 100 2,000 $33.20

ALGL05 5/16" LONG 100 2,000 $39.20
ALGLOG 318"LONG 50 500 $5940
ALGL08 1/2" LONG 25 500 92.20

"AD

SIP EL1I71 T LEAD SCREW
ANCHORS

FOR USE IN MEDIUM DUTY APPLICATIONS.

ADVANTAGES/FEATURES
- Can be used in solid masonry and concrete.
. Ideal for shallow hole anchoring - as it expands lead

flows into any irregularities in hole, making incorrect setting difficult.

PART NUMBER SIZE QTY/BOX QTY/CTN LISTPRICE
PRICING AWSL03,2 6-8 x3/4" 100 4,000 $11.006 I$11.40AWSL08-16 6-8 X 1" 100 3,000 $11.40

AWSLO-24 6-8X 1 1/2" 100 2,000 $12.20

AWSL10-12 10-14 X 3/4" 100 4,000 $12.20
"AWSL10-16 10 14X 1" 100 3,000 $12.20I:::1 AWSL10-24 10-14 X 1 1/",I 100 2,'.00 $15.60AWK1 : ... 1/2 2 10 P

A • . AWSt-16-16 16-18 X 1!2. 100 2,000 $18.80AWSL16-24 16-18 X 1 2" 100 1,000 $23.00

14
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MACHINE SCREW
FOR USE IN MEDIUM DUTY APPLICATIONS. ANCHORS

ADVANTAGES/FEATURES

-Can be used in concrete, block, brick or stone.

• Lead sleeve conforms to irregularities of hole.

- Can be used with machine screws or bolts.

• Setting tools provided in each box of anchors.

- Sleeve manufactured from lead or lead alloy;
to ASTM B633, SC1, Type III.

PRICING
Machine Screw Anchors

PART NUMBER SIZE I.Q}OY/BOX QTY/CTN LIST PRICE

AMSLO6 6-32 100 8,000 $24.72
,AIMSL08 8-32 100 8,000 $28.68
AMSL10 10-24 100 4,000 $27.49
AMSL14 1/4" 100 1,000 $31.08
AMSL16 51W 1C0 1,000 $56.40
AMSL18 3/8" 50 500 $76.30
AMSL20 1/2" 50 250 $108.50 Information

ANCH. LENGTH HOLE
SIZE & HOLE OEPTH SIZE

6-32 17/32" 5/16"
8-32 17/32" 5/16"

PRICING14-20 7/8" 1/2"
5/16-18 1-1/16" 5/8"Setting Tools ••••••••
3/8-16 1-5/16" 3/4"
1/2-13 1-9/16" 7/18"

PARTNUMBER SIZE QTY/BOX I.ISTPRICE

AMST06 #6 10 $2.25
AMST08 #18 10 $2.25
AMST1)IO #10 10 I $2.35
AMST14 1/4" 10 $3.00
AMSI16 5/16" 10 '3.35
AMST18 3/8" 10 $4.00

AMST2o 1!2" 10 c5.75

15
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]TM HAMMER DRIVE
ANCHORS 0

FOR USE IN MEDIUM DUTY APPLICATIONS.

ADVANTAGES/FEATURES
- Can be used in concrete, block, brick or stone.

- Quickly hammered into place, ease of installation.
- Nail acts as an expansion and locking pin.
- Integral unit made of zinc alloy with hardened steel

nail, nail zinc plated per ASTM B633, SC1, Type Il1.

Conforms to the description in Federal Specification FF-S-325, Group V, Type 2, Class 1, Style 1.

INSTALLATION INSTRUCTIONS
1. D611 hole in base material same
diameter as anchor. Minimmn depth 2. Insert anchor through Ihe object to be 3. Tap nail until it is tlush with hammer
of hole should be overall length of Iastenrdand into hetl in base malena,. drive anchor head.
anchor minus thicknessofmaterial
to be faslened.SIZING

INFORMATION
"SIZE HOLE

DIA. X LENGTH SIZE

o000* 0 O*3 0 3/16 718 3/16

rjoo . 03 69 .o.0 114 X1 1/4
0 1/4 X 1-114 1/4

0 * 1/40X 1-1/2 1/4
0 0 a 3 0 10/4 X 2 1/4

Performance in
2000 PSI Concrete.

PRICING TECHNICAL DATA

PARTNUMBER ' SIZE CTY/BOX GTY/CTN LIST PRICE SIZE EMBEDMENT PULLOUT LOAD

AHDM10-014MC 3/16 X 7/8 100 1,000 $14.60 3116 X 7/8 34'' 1124 LBS.
AHDM1O-014B 3/16 X 7/8 6,500 $12.41 ...

114 X 1 7/8" 944 LBS.

AHDM14-016MC 114 X 1 100 1,000 $18.90 .. ..
AHDM1 4-0168 1/4 X 1 5,000 $16.05 1/4 X 11/4 1 1/8" 1146 LOtS.

AHDM14-020MC 1/4 X 1 1/4 100 1,000 $21.60 114 X 111 1-38. 854 LBS.
AHDM14-020B 1/4 X 11/4 4,000 $18.30 .

AHDM14-024MC 1/4 X 1 1/2 100 1,000 $23.60 1/4 X 2 1 7/8" 1169 LBS.
AHOM14-024B 1/4 X I 12 2.500 $20.00

AHDM14-032MC 1/4 X 2 100 1,000 $35.60 Tests performed by In.dependent Testing aboratory.
AHDM14032B 14 X 2 2,000 $30.25 Test report copies ava,•.ble upon request-

16



§)FL#FI>'_ TM SPL T-DRIVE AN".ORS
_____ ___ __ __-•-- '------ Grade 8.2 Carbon Steel

-Heat Treated & Tempered
Bright Zinc Plated - Flat Head

FOR USE IN MEDIUM DUI Y FASTENING TO CONCRETE APPLICATIONS.

INSTALLATIONADVANTAGES/FEATU RES INSTRUCTIONS
• Load can be applied immediately. 1. Determine hole depth by adding approxdmately

1 torequired anchor embedment. Choose aHigh grade steel with a memory. carbide-upped dnhl bit with same nominal diameter" ~as anchor body. Drill bit must conform to Oip

O ne -piece, p vre-exp and e anchor. diameter tolerances of ANSI Specificationi 
B94.12-1977.

• Exact hole depth not required to set anchor. 0

* Fast, Permanent installation. To 0

;o o ; ~, 0/ oo.0.

0 0 0! 
o fl *i, o0

0 rZ Q 0 ~TECHNICAL DATA
CHPerformance In 4000 PSI 2. Clean out dust and debris from hole with

ANCHOR Problow-out buib or compressed air.DIAMETER (IN.) 114 Concrete at 2 1/2" Embedment

ULTIMATE TENSILE Test Data represents the average of vaJues in tests conducted " I -00 0,
LOAD (LBS.) AVG. 1,975 in accordanco with ASTM/ANSI E488 test procedures. ,

- ........ .. .. .. .. ....... All holes werednlledwiih bits conforming to ANSI B94.12-1977 .- 0 0

* ULTIMATE SHEAR •To calculate design loads, a mrnimum safety factor of 4:1 shouldULTMAD E ( SH)AV . 2be applieo to ultimaie values. Use higher safety factor forLOAD (LBS.) AVG. 2,175 _ _ crica applications. q 0 ,- ° I '0  0 0
-0 i�0

* C'

3. Insert the split-drive anchor into the hole and
hammer it flush to the surface. Mhen the entirePRICING sheared section e spl-drv' is fullyPART NUM ER IZ --' Y/B X Q-"• CTN LIZ P--ICEinserted into the masonry, the anchor is set.

PART NUMBER SIZF OlY/ROX OTY/CTN LIST PRICE

ASDF 14-024 1/4 X 1 1/2" 100 1000 $35.00A
ASDF14-032 1/4" X 2" 100 1000 $40.00

ASDF 14-040 1/4- X 2 1/2" 100 1000 $4600 o,

ASDFI4-048 1/4X3" X 100 1000 $52.0 no 0 on

ASDF14-056 1/4 X 31/2" 100 1000 $59.00 0 • ,, 0 0 ,

ASDF 14-064 1/4 X 4" 100 1000 $08.50 , , ) o

17



])L[fL JL CONCRETE SCREWS
FOR USE IN MEDIUM DUTY APPLICATIONS.

ADVANTAGES/FEATURES
- Can be used in C.I.P., concrete, hollow core block, solid block, brick,

or any other masonry material. ,
Available in two diameters - (3/16" and 1/4") and multiple lengths (1 1/4" up to 5").
Comes in two head styles - Phillips flat head and slotted hex washer head.
Cuts threads into concrete, can later be removed for adjustment, shimming, leveling
and then re-driven into the same hole.

INSTALLATION INSTRUCTIONS

1. Use setting tool with bit in drilling position to drill hole
in base material.
2. Retract bit, insert TOPLINE Concrete screw into

socket head of tool and drive into hole.

INSTALLATION IS COMPLETE,
by simply drilling the hole and driving the screw.

CONCRETE SCREW SELECTION
SCREW SELECTOR GUIDE

Fixture Recommended Screw Bit 0 ,,
Thickness Screw Length Diameter Length FIXTURE 1 m

0 - 1/4" 1 114" 3/16 or 1/4" 3 1/2" THICKNESS 1314" minimum
1/4 -3/4" 13/4" 3116 or 1/4' 3 1/2' recommended

3/4 -1 1/4' 2 1/4" 3116 or 1/4" 4 1/2' 0 Inconcrete block
1 1/4-1 3/4" 23/4" 3116 or 1/4" 41/2" &brick.
13/4 -2 1/4' 3 1/4" 3116 or 1/4" 5 1/2" o .'
21/4-23/4" 33/4" 31,6 or 1,4 51/2" ,2 0

21/2-3" 4 3/16 or 1/4" 51/2" J
© C),

SCREW LENGTH SCREW
The fixture thickness and the desired embedment are added to determine LENGTH ANCHOR
the screw length. EMBEDMENT

HOLE DEPTH
The desired screw embedment plus an additional 1/4" depth for displaced
material determine the total hole depth in the masonry material.

HOLE DIAMETER ''Additional

The correct hole diameter is very important. That's why a sp'2cially sized drill bit ,hole depthis included with every box of screws. Each TOPLINE drill hit is made to close [)114" minimumn.

tolerances and is designed to assure maximum pull-out stiength.

18



P Hex Head Accessories- Drill Bits

PART NUMBER SIZE OTYIBOX QTY/CTN LIST PRICE PART NUMBER SIZE MIN. QTY LIST EACH

DCOH1O-020 3/16' X 1 1/4" 100 1000 $17.40 TCOB1O-056 -5/32'X 3 1V2' 10 $5.40
DCOHIO,028 3/16' X 13/4' 100 1000 $18.60 TCOB10-072 5/32" X4 1/2" 10 $6.00
DCOH10-036 3/16' X 2 1/4' 100 2000 $20.40 TCOBIO-096 5/32" X 5 1/2" 10 $6.75
DCOH10-044 3/16' X 2 3/4' 100 2000 $24.75
DCOH10-052 3/16" X 3 1/4" 100 2000 $31.20 TCOB14-056 13/16' X 3 112" 10 $6.00
DCOHIO-060 3/16" X 3 3/4" 100 2000 $3360 TCOB14-072 3/16" X 4 1/2' 10 $6.75
DCOH1O-064 3/16'X4' 100 2000 $36.00 TCOB14-096 3/16'X5 112" 10 $7.50

TCOB14-112 3116" X7' 10 $13.50
DCOH14-020 1/4' X 1 1/4" 100 1000 $22.80
DCOH14-028 1/4"X 1 3/4" 100 2000 $25.80
DCOH14-036 1/4' X 2 1/4' 100 2000 $28.80
DCOH14-044 1/4" X 2 3/4" 100 2000 $32.70
DCOH14-052 1/4'X31/4" 100 2000 $40.65 Drill Bits and Tools
DCOH14-060 1/4' X 3 3/4" 100 2000 $47.40
DCOH14-064 114 X 4' 10D 2000 $50.10 PART NUMBER MIN. 0TY LIST EACH
DCOH14-080 1/4"X 5" 100 2000 $94.80

Complete Drive Tool Kit
TDT Hx Hd and Phil Hd 1 $57.50
magnetic Driver H., Hd

iMDHI4 1/4" 1 $8.50
Flat Head -M6l, 1,'

Ma-qnelic Driver Hi Hd
PART NUMBER SIZE QTY/BOX OQY/CTN LIST PRICE TMDH56 5/18" 1 $3.50

DCOFIO-020I 3/16" X 1 1/4' 100 1000 $17.40 Magnotic Driver Phil Bit
DCOF1O-028 3/16' X 1 3/4' 100 1000 $18.60 TMDH23 #2& #3 1 $11.30
DCOF10-036 3/16' X 2 1/4" 100 2000 $20.40 Phil Bit

DCOFIO.044 3/16" X 2 3/4" 100 2000 $24.75 TP2 #2 1 $1.00
DCOFIO-052 3/16" X 3 1/4" 100 2000 $31.20 Phil Bit ..
DCOF1O-060 3/16" X 3 3/4" 100 2000 $33.60 TP3 #3 1 $100OCOFIO-064 3/16" X 4" 100 2000 $36-00 T 3# 10

100 2000 $36.00 Masonry Drill Holder --S. ............... ....... . . -...-- ..- ... ... .. Mao r rl-ecr. ..... .. . ... ...

DCOF14-020 1/4" X 1 114' 100 1000 1 $22.60 TDH 1 $15.50
DCOF14-028 1/4' X 1 3/4' 100 2000 $25.80 -Allen Hx Key --- -. .
DCOF14.036 1/4" X 2 1/4" 100 2000 $28.80 TSA 1 $2.20OCOF14-044 114" X 2 3/4' 100 2000 $32.70 ..T. .

DCOF14-052 1/4' X 3 1/4' 100 2000 $40.65 Sleeve Assembly
DCOF14-060 1/4" X 3 3/4" 100 2000 $47.40 TSA 1 $16.30
DCOF14-064 114X 4" I 100 2000 $50.10 Long Sleeve Assombly
DCOF14-080 1/4" X 5" 100 2000 $94.80 TSAL #5 & #6 1 $4130

TECHNICAL DATA

" Pullout/Shear may differ depending on thePERFORMANCE condition of material. The results below are
to be utilized for reference purposes only.

SMATERIAL 3000 PSI, SOLID HOLLOW
SIZE CONCRETE BLOCK CONCRETE BLOCK BRICK

Diameter Length Pullout I Shear Pullout Shear Pullout
3/16 1" 485 lbs. 1 750 lbs. 440 lbs, 727 lbs. 462 lbs.

____ 1 1/4" 485 lbs. 750 lbs 440 lbs. 727 lbs. 462 lbs.
1" 750 lbs. 1785 lbs. 660 lbs. 925 lbs. 660 lbs.

1/4" 1 11/2" 990 Ilbs. 1875 lbs. 705 lbs. 1450 lbs. 770 lbs.
2" 1435 lhs. I 2027 lbs. 815 lbs. 1940 lbs. 904 lbs.
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L ) L i HOLLOW WALLS

I-!- IF I IT DUTY APPLICATIONS. HOLLOW

WALL

ANCHORS Y/AD VANTjA G E0S/F"EATU R ES cos

- Integral unit made of steel, zinc plated to ASTM B633, SC1, Type III.
- For use in drywall, plaster, sheetrock, paneling, cinder block, etc. HOLLOW
- Screws can be removed without disturbing the anchor. WALL

- Not affected by vibration - won't back out. DRIVES

- Will not crack walls or crumble plaster.

Screws are combination1 Phillips and Slotted pan head. INSTALLATION
INSTRUCTIONS 1

PRICING and
SPECIFICATIONS

Hollow Wall Anchors 2
HOLE GRIP

PART NO. SIZE SIZE RANGE STD BOX SID CTN PRICE/C

AHWLO2-XS /8 EXTRASHORT 5/1"* 1/16"to 1/4" 100 2000 $21.44 -

AHWL02-,S 1/8 SHORT 14" 1/8" Io 1/2- 100 2,000 $24.74
AHWL02- 18 IONC 1'4" /8" to 7/8" 100 2.000 $28.05
AHWLO2-XL 1L/8"EXTRA LONG 1/4" 114" to 13/4' 100 2,000 V2909

/2 AHWL03-S 3/1" SHORT 3/8W 118" to 5/8" 5W 1,000 $35.08
AHWLO3-L 3/16' LONG 38" 5/8" to 1 3/6 50 1M000 $3929
AHWLO3-XL 3/16' EXTRA LONG r 18 " to 1 3/4' 50 1.000 $45.76

AHAIL04 S 114" SHORT 1-/2- 1 /8" to 5/8" 50 1.000 $43.49
AHWLO4-L 1.4" LONG 112" I S/8" to 1 3/16" s0 1,000 $54.86
AHIWLO4-XL II4"EXII:ALONG 112"1 1 1/4" to 1 314" 50 1,000 $63.27

INSERT OL LOW WALL ANCHR Iflo
MCEIRILLEO HOLE.-• Hollow Wall Drives --• n -

PA . SoSIZE ANG ST.. .BOX STGN PRICE/CT4

AHtWDO2-XS 118", 0XTHA SIORI 11132" 3/16" to 3/8" 100 2.000 $27.02
AHW[)02 S 118"St iOHt 1/4" 1/8" to l2" 100 2.000 $30.0'.
AHWr)02-L 18" LONG 1/4" 1/fi to 13/1G' 100 2.000 $32.4t &JUtIZI'UNtILtUIIYtI I. .LLLA3J.[OOL

Hollow Wall Installation Tool 10
PART NO. D SCHIPTION I-ACII CAN1TON PHICEC FA

THWR S[FE GTO 1 10 $1110 ] /

20IN All /101102



!L-4 TOGGLE BOLTS and

TOGGLE WINGS9P FOR USE IN LIGHT DUTY APPLICATIONS.

ADVANTAGES/FEATURES
SCan be used in any hollow base material application.

- Comes with fully threaded machine screws with
standard coarse threads.

* Wing nut springs open automatically.
- Screw and wing are zinc plated to ASTM B633, SC1, Type I11. "

Toggle wings available separately.

SI IN SIZE 1/8 316 1/4''15/16- 3/8" /2SIZING Iz l t,.' ,4 ~
INFO RM ATIO N HOLE SIZE 31-/ 1/2- 5/8' 7/8' 1'- 11/4-

~ PRICING .

Round Head , Flat Head
Toggle Bolts Toggle Bolts
PART NUMBER SIZE Q"Y/BOX QTY/GIN LIST PRICE PART NIJM3LR ,SIZE QTY/B0X QTY/CTN LIST PRICE

AIBR02-032 1/8X 2" 100 3,000 $11.80 ATBF02-048 1/8"X 3" 100 3,000 $14.17
ATSR02-048 1/"X 3' 100 3,000 $13.74 ATBF02-064 1/8- X 4" 100 2,000 $15.61
ATBR02-0G4 1/8'X 4" 100 2,000 $15.12 .

"" •Al BF03-043 3116" X 3" 50 1,000 $15.67
AT8103-032 3/16"X 2" 50 1,500 $14.47 AlBF03.064 3/16" X 4- 50 1,000 $17.99
ATBR03-048 3/11" X 3" 50 1,000 $15.82
ATBR03-064 3/16" X 4' 50 1,000 $18.24 ATB;04.048 1/4" X 3" 50 1,000 $21.73
ATBR03-080 3/16"X 5" 50 1,000 $19.9q AT3F04-0f4 114" X A" 50 500 I $2441ATBR03-096 3/16' X F;" 51 500 $21.67 t

ATOR04-048 1/4" X 3" 50 1 1,000 $22.00
ATCRC4-064 1/4" X 4" 50 500 $24.84
ATi-F04 080 1/4" X 5" 50 500 $21.47
AT13R04-096 1/4 X 6" 50 500 M29H95
ATBR05.048 5116' X 3 25 250 $4737 uo
ATBR05-064 5'16" X 4" 25 250 3S1,.5 Mushroom H e/
ATfIII0080 16" X b", 25 1 5 $55.68,•,•.o~ •,-• ••'••loggle Bolts .i

ATIR05-096 16" X 6" 25 250 560.01
A 1UROG048 318' X3" 25 I 250 $61 55
ATBR06-064 328" X 4" 25 I 250 $68.39 PART NUMIR SIZE I Q1YbUX jQTY;CTN LIST PRICE
ATBROG-080 13/8" X 5- 25 ýý 23 [74 13
AII310G.096 3/U' X G" 25 20 $19 93 AT111J02.048 1,8" X 3" 1 100 3,000 $13.16
A6 5AT[BMO2-G64 1,8 X 4" 100 2.000 $144.9

ATPRO.064 1)7" X 4" 10 100 i $1210.3548 1 G- X 3- 10000 $1585
o , ATRIM080 1/2" X 5' 10 100 $14050 - 50 1.000 $145.
AiRRC80g6 IsX6 10 I 314944 A I M03 064 6"X4" 1.000 $184

AIRM04.048 1/4" X 3" 50 1.oo0 [
AIlRM04 06,4 1/4- X 4" 50 5,00 S25.13
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'if" r I I- 1P] 1 , PLASTIC ANC OSKn

PLASTIC ANCHOR KIT*
FOR USE IN LIGHT DUTY APPLICATIONS.

ADVANTAGES/FEATURES
- Can be used in concrete, block, tile, brick, sheetrock,

plaster, etc,
- Molded collar allows for use in hollow material.
- Can be used with sheet metal screws or wood screws.
* Made from poly-vinyl-chloride.

INSTALLATION INSTRUCTIONS
3 Place fixture, irs twood orsheet
rrela) screw and fasten wilh ordinary
scr.wdnver. For best tesufts, Ihe screw

1. Drill hole 1/4" deeper than length 2, Tap anchor into hole flush with base should protrude 1/4*!hrough the bortom of
of anchor, materia!, anchor.
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P R IC IN GPl 
s i C o caPlastic ConicalAnchors Plastic Conical 'A

sAnchor Kits
PART NUMBER SIZE a TY/BOX Of-Y/CTN LIST PRICE A c o K

APLC06.08 #64#8 X3/4" 100 1.000 $2.80 P.AR1T NUMI.IBIER SIZE OTy,'cX QTY,'C1N LIST PRICE:

APLC ,8-10 #8#10 X 7hf " 100 1,000 $2.76 AKIIOG -01 . #6.#M KT 1 10 i $11.40

APLCIO-12 *10-912Xl" 100 1,000 1328 AKITIO 016 a kOi? KIT 1 10 $11 SO

APLC14-1 914 X 916 X 1 3;P,- 100 1,000 $500 AKI 1400 4 914 X #6 KI 1 10 $iTon
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(0NM NYLON !AIL-I\S
FOR USE IN LIGHT DUTY APPLICATIONS.

ADVANTAGES/FEATURES
Light duty anchor effective in the following hollow and solid base materil

applications: concrete, block, brick, stone, sheetrock, plaster, wood, metal,
plastic, tile and glass.

• Integral unit made of composition B nylon to MIL-P-20693, and steel nail
made from 1039 steel - hardened to RC 44-50, conforming to FF-N-1 05. Nail
zinc plated to ASTM B633, SC3, Type Ill.

• Unusually resistant to vibration, fracture, pull-out, chemicals, fungus and moisture.
• Excellent electrical and thermal insulating properties.
* Ava*.able in three head styles: round, flat, and mushroom.

INSTALLATION INSTRUCTIONS
1. Drill hole in base material same .,
diameter as anchor. Minimum depth
of Woe should be overall length of
anchor minus thickness of material
to be fastoned.

2. Insert anchor hrough the object to be o 0 o 0 -a -
fastened and into hole in base material. .,.3. Tapdclve screw until itis flush with .0i .0•0,. ,' ". . • o

Q 0 0 0.
4. Nail acts as an expander pin and 0 0 . 0 o• 0

locking pin. Anchor can b• removed ,o 0 * o 0by unscrewing the nail. 09 °'' ... 0 _... " '"

PRICING
Round Head Flat Head
PART NUMBER SIZE OTY/ROX OTY/CIN LIST PRICE PART NUMBER SIZE I Y/BOX OTY/CTN LIST PRICE

ANYR10-016 3/16 X 1 00 1000 $9.10 ANYF10-016 3116 X 1 100 1000 $9.10
ANYRIO-024 3/16 X1 1/2 100 1000 $12.20.. .. ... ANYF14 016 114-X 1" 100 1000 $10.25

ANYR14-016 1/4 X 1 100 1000 $10.25 ANYF14 n44 VX 112 10C,0 $12.25
ANYR14-024 ii4 X i 1/2 1Uu 1000 $12.25 ANYF14-032 I 1/4 X2 100 1000 $18.50
ANYR14-032 1/4 X 2 100 1 1000 $18.50

SIZING
INFORMAION ROUND FLAI MUSH. Mushroom HeadIN O R A IOlEAD !HEAD HEAD 

'O

HOLE HEAD HEAD ..t.AD PAHT NUMBER SIZE QTYBOX QY/CJN LIST PRICE

SIZE SIZE DIA DIA DIA ANYM10-O16 3;16 X 1 100 1000 $9.10
3/16 X 1" 3!16" 3!8" 3/8, 1)/l16"3/16 X 1" 1 3/1 3 3/8" ANYM14.012 1,4 X 3'4 100 1000 $10.50

ANYM14 016 1/4 X W 1000 $11.00
1,4 X 3/4" 1/4 7/16' 7/116 9/16" ANYM14 024 1/4 X 11/2 100 1000 $12.25
1/4 X 1I 114" 9/16" ANYM14 032 1/4 X 2 100 1000 $18.50
1/4x1 1/2" 1/4' -16" 7/16" 9116" ANYM14 048 1/4 X 3 100 1000 $21.80
114 X 1/4" 7/16) 7/15" 9/1(" ANYM14-064 1V4 X 4 100 L 1000 $35.75
1/4 x31 1/4' .9I,
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1r(VALI ]J-' PLASTIC TOGGLES
FOR USE IN LIGHT DUTY APPLICATIONS,

PART NUMBER SIZE GRIP RANGE QaIY180X QTY/CTN LIST PRICE

PRICING APIo-Tm-o SMALL 3/8" to 1/,2 100 1,000 $13.30
APLTOB-010 MEDIUM 1/2" to 5/8" 100 1,000 $15.70

APLT10-012 LARGE 5/8"to3/4" 100 1,000 $17.40

3/8" 1/2' 5/8"

SMALL MEDIUM LARGE

DUTYrCOUPLING NUTS
FOR USE IN LIGHT, MEDIUM and HEAVY DUTY APPLICATIONS.

PARTNUMBER SIZE GRIP RANGE QTYIBOX LIST PRICE

PRICING NCOUO4 1/4" X 3/8" 100 500 $20.64
NCOU06 3,8" X 1 1/8" 100 500 $30.00

NCOU07 3,8" X 1 3/4" - - $66.76

NCOU08 1/2" X 1 314' 100 500 $72.00

NCOU10 5,8" X 1 1/2" 50 300 $130.00

NCOU12 3i4" X 2 1/4" 50 200 $25500

NCOU14 7/3" X 2 112" 25 1 00 $40000

NCOIJ16 1" X2 1/2" 25 100 $490.00
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SY )1Lt!]iET ""ROTARY HAMMER
FOR DRILLING IN CONCRETE, ROCK, BRICK ETC. DRILL BITS~p

ADVANTAGES/FEATURES
Bits are made of super alloy steel and a IMPAC carbide grade tip selected for the higher
RPM or SDS-hammers

* High temperature brazing method and German technology give superior durability

* Excellent dust removal, rapid drilling in all positions

• Bit diameter meets ANSI Metal Standard B 94.12-1977

PRICING
Round Shank Hammer Bits SID/S Rotary Hammer Bits

DIAMETER & USEABLE TL DIAMETER & USEABLE TL
O.A. LENGTH LENGTH LIST O.A. LENGTH LENGTH LUST

PART# (In Inches) (In Inches) EACH PART# (In Inches) (In Inches) EACH

TRSB02AO56 5/32 X 3 1/2 1 3/4 $2.65 TSDS03-072 3/16 X 4 1/2 2 $7.82
TRSB03-064 3/16 X 4 2 $2.76 TSDS03-096 3/16 X 6 4 $9.32
TRSB03-096 3/16 X 6 41/2 $3.80 TSDS03-136 3/16 X 8 1/2 6 $11.96
TRSB04-064 1/4 X 4 2112 $2.76 TSDS03-184 3/16 X 11 1/2 9 $21.05
TRSB04-096 114 X 6 4 1/2 $3.91 TSDS03AO72 7/32 X 4 1/2 2 $8-97
TRSB05-080 5/16 X 5 3 1/4 $3.22 TSDS03A136 7/32 X 8 1/2 6 $12.31
TRSB05-112 5/16 X 8 51/2 $5.64 TSDS03A184 7/32X 11 1/2 9 $24,27
TRSB06-080 3/8 X 5 3 1/4 $3.68 TSDS04-072 1/4 X 4 1/2 2 $8.97
TRSB06-112 3/8 X 8 51/2 $7.48 TSDS04-104 1/4 X 6 1/2 4 $9.66
TRSB08-096 1/2 X 6 3 3/4 $5.06 TSDS04-136 1/4 X 8 1/2 6 $12.31
TRSB08-144 1/2 X 9 61/2 $9.66 TSDS04-184 1/4 X 11 1/2 9 $27.49
TRSB09-096 9/16 X 6 33/4 $6.67 TSDS05-104 5116 X 6 1/2 4 $10.12
TRSB10-096 5/8X6 33/4 $7.13 TSDS05-136 5/16X 8 1/2 6 $13.11
TRSB1O-192 5/8 X 12 10 $14.84 TSDSO-104 3/8 X 6 1/2 4 $12.08
TRSB11-104 11/16 X6 1/2 4 $9.09 TSDS06-136 3/8 X8 1/2 6 $16.22
TRSB12-104 3/4 X 6 1/2 4 $13.57 TSDS06-168 3/8 X 10 1/2 8 $18.06
TRSB16-104 1 X 6 1/2 4 $19.44 TSDS06-288 3/8 X 18 16 $25.88

TSDS07-136 7/16 X 8 1/2 6 $15.76
TSDS08-096 1/2 X 6 4 $14.84

SID/S Roofing Bits-High Tolerance SDS__-160 112 X 10 8 $21.28
TSDS08 288 1/2 X 18 16 $33.12

DIAMETER & USEABLE TL TSDS09--160 9/16 X 10 8 $22.89
O.A. [ ENGTH LENGTH LIST TSDS10-128 5/8 X 8 6 $25.07

PART# (In Inches) (In Inches) EACH TSUS10-288 5/8 X 18 16 $44.28
- TSDS12-128 3/4 X 8 6 $41.17

TCTB•4-076 .202 X 4 3/4 23/4 $10.06 TSDS12-288 3/4 X 18 16 $54.97
TCTB04-104 .202 X 6 1/2 41/2 $14.49 TSDS14-160 7/8 X 10 8 $51.41
TCTB04-132 .202 X 8 1/4 6 1/4 $15.53 TSDS14-288 718 X 18 16 $65 49

TCTB04-148 .202 X 9 1/4 71/4 $19.67 TSDS16-160 1 X 10 8 $60.54

TCTB04-181 .214 X 115/8 95/8 $23.00 TSDS16-283 1 X 18 16 $71.47
TCTB04-228 .214 X 14 114 12114 $25.99

26



PRICING Taper Bits
DIAMETER & USEABLE TL
O.A. LENGTH LENGTH LIST

Spline Shank Rotary Hammer Bits PART (In Ir-nchs) (In Inches) EACH

DIAMETER & USEABLE IL TATB03-064 3/16 X 4 2 $9.20
O.A. LENGTH LENGTH LIST TATB04-064 1/4 X 4 2 $9.32

PART # (In Inches) (In Inches) EACH TATB04-096 1/4 X 6 4 $10.24
TATB05-996 5/16 X 6 4 $10.93

TSPL06-144 3/8 X 9 3 $43.01 TATB05-128 5116 X 8 6 $15.53
TSPL06-192 3/8 X 12 6 $47.15 TATB06-096 3/8 X 6 4 $13100
TSPL08-160 1/2 X 10 5 $44.97 TATB06-160 3/8 X 10 8 $15.99
TSPL08-256 1/2 X 16 11 $51.18 TATB08-096 1/2 X 6 4 $16.33
TSPL08-384 1/2 X 24 18 $60.72 TATB08-160 112 X 10 8 $20.13
TSPL08-448 1/2 X 28 22 $68.77 TATB09-1,6u 9/16 X 10 8 $25.19
TSPL09-160 9/16 X 10 5 $46.23 TATB10-096 5/8 X 6 4 $20.82
TSPL10-160 5/8 X 10 5 $47.73 TATB10-160 5/8 X 10 8 $25.19
TSPL10-256 5/8 / 16 11 $53.82 TATB12-096 3/4X6 4 $26.22
TSPL10-384 5/8 X P4 18 $64.75 TATB12-160 3/4 X 10 8 $31.40
TSPL1 0-448 5/8 X 2' 22 $71.88
TSPL1 0 544 518 X 34 28 $170,43
TSPL12-256 3/A X 16 11 $56.93
TSPL12-352 3/4 X 22 16 3/4 $67.05 Big Two Slot Hammer Bit, TE Type
TSPL12-448 3/4 X 28 22 $76.48
TSPL12-544 3/4 X 34 28 $199.53 DIAMETER & USEABLE TL
TSPL14-256 7/8 X 16 11 $63.14 O.A. LENGTH LENGTH LIST
TSPL14-352 7/8 X 22 16 3/4 $68.89 PART# (In Inches) (In Inches) EACH
TSPL16-256 1 X1 ' 11 $68.77
TSPL16-352 1 X 22 16 3/4 $77.63 TTEB08-344 1/2 X21 1/2 16 $55.09
TSPL16-544 1 X 34 28 $234.14 TTEB09-344 9/16 X 21 1/2 16 $62.68

1/8X 16 11 $76.82 TTEB10-216 5/8 X 13 1/2 8 $53.02
TSPL18-352 1 1/8 X 22 16 3/4 $90.28 TTEB1O-344 5/8 X 21 1/2 16 $60.38
TSPL20-256 1 1/4 X 16 11 $84.87 TTEB12-256 3/4 X 13 8 $56.81
TSPL20-352 1 1/4 X 22 163/4 $101.09 TTEB12-336 3/4 X 21 16 $69.58
TSPL20-544 1 1/4 X 34 28 $283.59 TTEB14-336 7/8 X 21 16 $72.68
TSPL.22-256 1 3/8X 16 i 1 $98.67 TTEB16-256 1 X 13 8 $65.78
TSPL22-352 1 3/8 X 22 16 3/4 $120.06 TTEB16-336 1 X 21 16 $81.08
TSPL24-352 1 112X 22 16314 $142.60 TTEB18-360 1 V8 X 22 1/2 18 $90.62
TSPL28-352 1 3/4 X 22 163/4 $264.62 TTEB20-232 1 1/4 X 14 1/2 10 $78.43
TSPL32-352 2 X 22 J 163/4 S296.59 TTEB20-360 1 1/4 X 22 1/2 18 $99.59

TTEB22-360 1 3/8X221/2 18 $128.11
TTE-E24-360 1 1/2 X 22 1/2 18 $166.18

TOPLINE Toplino Construction Products will
stand behind all Topline tools,

PERFORMAN' 100%. GUARANTEE ON QUALITY
and WORKMAN"HIP

GUA N I (under normal usage).

There will be an inspection report done on every tool thilt does not meet lopline's Quality Standards.

Return the tool and it will be inspected and replaced with a new tool or a credit towards a new tool.
However, our liability is limited to payment of the purcllase price, repair, or replacement at our option.
All merchandise claimed nmlLst be retLurned to as, prepaid for our inspection.
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QUALITY ASSURANCE

SPECIFICATIONS: ALL IOPLINL ANCIIOR,, CONFORM TO FEDERAL G S.A. SPECIFICATIONS. ALL_
IEAVY DUlY ANCHORS HAVE BLEN FULLY I ESTED BY INDEPENDFNT TIESI ING LABORA OCRIES. TEST

REPORTS ARE AVAILABLE UPON REQUES[. UNDLRWrIITrER'S tLABORATORY LISTING & FACTORY MU-
TUAL APPROVAL IN PROGRESS.

ALLTOPLINE PRODUCTS ARE MADETO THE I IIGt-IESTSTANDARDS. AN IN-HOUSE QUALITYASSURANCE
PROGRAM FULLY INSPECTS OUR PRODUCTS, AT EACH STAGE OF PRODUCTION. YOUR SATISFACTION
IS FULLY GUARANTEED!

ANCHOR SELECTION & INSTALLATION

ALL ANCHORS ARE DESIGNED TO MEET A VARIETY OF DIFFERENT HOLDING REQUIREMENTS. EACH
APPLICATION SHOULD CONSIDER THE HOLDING POWER TO SUIT THE JOB. THE LOAD FACTOR OR
WEIGHT MAY SUBJECT THE ANCI ICR TO TENSILE, SHEAR, OR COMBINED LOADS. ADDITIONALLY, THE
ANCHOR MAY BE SUBJECT TO VIBRATION, OR SHOCK LOADS. THESE VAHYING CONDITIONS OF FIELD
INSTALLATIONS REQUIRE THAT A MINIMUM SAFETY FACTOR OF 4:1 OR 25% OF THE"DESIGN LOAD" BE
APPLIED FOR STATIC LOADS OR NORMAL CONDITIONS. FOR OVERHEAD LOADS, VIBRATORY LOADS, OR
CRITICAL CONDITIONS, A SAFETY FACTOR AS MUCH AS 10:1 MAY BE REQUIRED.

HOLDING POWER IS ALSO A FUNCTION OF THE STRENGTH OF THE MASONRY MATERIAL. TOPLINE

HEAVY DUTY ANCHORS ARE USUALLY INSTALLED IN STONE, OR DENSE CONCRETE. SUCH ANCHORS
CAN WITHSTAND FAR GREATER "PULLCUT LOADS" THAN OTHER TYPES. TOPLINE MEDIUM DUTY
ANCHORS, INSTALLED IN LIGHT WEIGHT CONCRETE, BRICK, OR BLOCK; CAN ALSO WITHSTAND MEDIUM
TO HEAVY LOADS DUE TO THEIR DESIGN FEATURES.

INTALLATION METHODS & TOOLS MAY AFFECT THE "HOLDING POWE[ H" OF ANCHORS. CARBIDE TIPPED 9
DRILL BITS MUST BE SIZED PROPERLY TO MATCH THE ANCHOR USED. IF AN OVERSIZED BIT IS USED THE
ANCHOR STRENGTH WILL BE AFFECTED. ALL BITS SHOULD MEET THE ANSI SPECIFICATION. B94.12.

FOR FUTHER INFORMAT ION ON INSTALLATION PROCEDURES, & APPLICATIONS, PLEASE REFER TO
TOPLINE CONSTRUCTION PRODUCT'S PRODUCT CATALOG, OR WRITE THE ENGINEERING DEPARTIMENT
AT P.O. BOX 547, 2910 EXPRESSWAY DRIVE SO., HAUPPAUGE N.Y. 117881

TERMS AND CONDITIONS

TERMS: NET 30 DAYS.

PRICES: PUBLISHED PRICES ARE SU1BJECT TO CIt ANGE WITHOUT NOTICE.

FREIGHT: F.O.B. PREPAID ON ALL CONSTRUCTION FASTENERS SHIPMENTS
$450.00.

MINIMUM: MINIMUM ORDE. IS $75.00.

RETURNS: RETURNS AND DEDUCTIONS MUS IBE AUTHORIZED 3Y OUR SALES
DEPARTMENT. CL AIMS FOR SHORTIAGLS, DAMAGE, OR PRICE

CORRECTIONS MUST 131 MADE WITHIN 15 DAYS.

PRODUCT LIABILOTY - $4,000,000 COVERAGE
FIREMAN'S FUND INSUIRANCE CO. NY STATE APPROVED - A+
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