CANCELLATION
FF-5-325

NOTICE 4

8 August 1995
SUPERSEDING
FF-5-325
NOTICE 3

5 August 1994

. NOTICE OF INCH-POUND

FEDERAL SPECIFICATION

SHIELD, EXPANSION; NAIL EXPANSICN, AND NAIL, DRIVE SCREW
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Federal Specification FF-5-325, dated 10 September 1957, and Amendment 3,
dated 16 July 1965, are hereby canceled. Future acquisitions may refer to
Commercial Item descriptions A-A-1922A, A-A-1923A, A-A-1924, A-A-1825,

A-A-55614 and A-A-55615.

FF-5-325 CID
Group I A-A-1922A
Group II A-A-1923An
Group IIX A-A-1924A
Group IV A-2-55615
Group V A-A-1925A
Y Group VIII A-A-55614
Custodians: Preparing Activity
Army - AR DLA-IS
Navy - YD
Air Force - 99 {Project Number 5340-2283)
AMSC N/A FSC 5340

DISTRIBUTION STATEMENT A. Approved for public release; distributicn is

. unlimited.




INCH-POUND

NOTICE 3
OF REINSTATEMENT 5 Au 1994
SUPERSEDING

FF-5-325
NOTICE 2

22 Febroary 1994
NOTE: N2 is unavailable

FEDERAL SPECIFICATION

SHIELD, EXPANSION; NAIL, EXPANSION;, AND NAIL,
DRIVE SCREW (DEVICES, ANCHORING, MASONRY)

FF-8-325, dated 10 September 1957, and Amendment 3, dated 16 July 1965, are hereby
reinstated and may be used for acquisition.

(The referenced federal and military specifications, standards, and handbooks are available from the
Standardization Documents Order Deck, Bldg 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.)

Custodian: Preparing Activity
Army - AR DLA-IS
Navy - YD
Air Force - 99 (Project No. 5340-2208)
AMSC N/A FSC 5340

DISTRIBUTION STATEMENT A, Approved for public release; distribution is unlimited.


askrabalak
Text Box
NOTE: N2 is unavailable


NOTICE OF FF-S-325
VALIDATION NOTICE 1
9 April 1986

FEDERAL SPECIFICATION

SHIELD, EXPANSION; NAIL, EXPANSION; AND NAIL, DRIVE SCREW
(DEVICES, ANCHORING, MASONRY)

FF-S-325 has been reviewed and determined to be valid for use in acquisition.

Custodians: Preparing activity:
Army - AR Army - AR
Navy - YD

Air Force - 99

Review activities:
Army - EA, MI
DLA - IS

FsC 5340
AMSC N/A
DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unlimited.



TF-5-325

INTERIM AMENDMENT-3 (GSA-FSS)
July 16, 1965

Superseding

Interim Amendment-2 {(GSA-FSS)

September 28, 1964
NOTE: IAL & IA2 aré unavailable

INTERIM AMENDMENT-3
| O
FEDERAL SPECIFICATION

SHIEID, EXPANSION; NAIL EXPANSION; AND NAIL, DRIVE SCREW
(DEVICES, ANCHORING, MASONRY)

This Interim Amendment was developed by the General Services Administration,
Federal Supply Service, Washington, D.C. 20406, based upon curx:ently available
technical information. It is recommended that Federal agencies use it in
procurement and forward recommendations for changes to the Drenarlm activity at
the address shown above.

The General Services Administration has authorized Federal agencies to use this
Interim Amendment as a valid exception to Federal Specx.flcancn FF-5~325, dated

September 10, 1957,
Page 1, paragraph 1.2.1, under "GROUP II", revise Type-3 to read: _
"Type 3 - Tubular expansion shield anchors.
Class 1 - Single slit shield anchors with internally threaded cone
expanders. (fig. 13).
Class 2 ~ Multiple slit shield anchors with internally threaded cone
expanders. (fig. 14).

Class 3 -~ Miultiple slit shield anchors with cone expander integral with
stud. (table IX.A).

Pages 1 and 2, paragrarh 1.2.1: At the end of "GROUP II" add the following:
Type 4 - Externally threaded wedge expansion bolt anchors

Class 1 - Externally threaded expansion bolt anchors (splir ring or separate
wedge pairs) (fig. 14A). ,

Class 2 - Externally threaded wedge expansicn bolt anchor (fig. 14B).

Type 5 = Externally threaded cam expansion bolt anchor (fig. 14C).

Page 1 of 12 FSC 5340


askrabalak
Text Box
NOTE: IA1 & IA2 are unavailable


Under "CGROUP V, type 2" add:
Class 4 - Nylon nail anchors (fig. 254).
At the end of "GROUP VII”, add:
"GROUP VIII - Anchors, expansion (non-drilling) (see 3.2.8).
Type 1 - Expansicn anchors, internally threaded, with external slits and
single cone expanders {(fig. 28).
Type 2 - Expansion anchors, externally threaded, with external slits and
single cone expander (fig. 29).
Page 2, paragraph 1.3, after the word "inclusive” add "and XVIII.
Page 2, paragraph 2.1, under "MILITARY SPDCIFICATIONS:"” add:
"MIL-P-20693 - Plastic Molding Material, Polyamide Nylon, Rigid

Page 10, paragraph 3.2.2.3.1 Construction: Substitute the following
paragraph heading for "Construction" : -

"Classes 1 and 2 single slit and multiple slit shield anchors with
internally threaded cone expanders.”

Page 10: Revise paragraph numbers as follows: Change 3.2.2.3.2 to read
3.2.2.3.1.2.

Page 11: Revise paragraph numbers as follows:

Change 3.2.2.3.3 to read 3.2.2.3.1.3
Change 3.2.2.3.4 to read 3.2.2.3.1.4
Change 3.2.2.3.5 to read 3.2.2.3.1.5
Change 3.2.2.3.6 to read 3.2.2.3.1.6

Page 11, paragraphs 3.2.2.3.1.5, 3.2.2.3.1.6 (formerly 3.2.2. 3 S
1 an

3.2.2.3.6): Add the following: "classes
two paragraphs.

Page 11, add the following after paragraph 3.2.2.3.1.6 (formerly 3.2.2.3.6)
and table IX:

"3.2.2.3.2 Class 3 multiple slit shield anchor with cone expander
integral with the stud. This anchor is shown in table IX.A. As the nut is
tightened, the tapered end of the externally threaded member causes the end
of the sleeve to expand thus wedging the anchor in the drilled hole. The
dimensional requirements- are shown in table IX.A. The anchors shall with-
stand the pulling proof test loads specified in table IX.B, when set in
concrete (4.3.2), in accairdance with the recommendations of the
manufacturer.”

i
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Fr-5-325

TABLE IX.B.- Group II, type 3, class 3 anchor; proof
test loads and installation information

Anchor Min. anchor Min. edge Max.

size depth for distance hole diameter Proof2/

and max. and anchor for maximm test

drill holding spacing holding power load
diameter power

in. in. in. in. 1bs
.25(1,/4} 1 1.25 .287 -900
.3125(5/16) 1 1.75 .349 1200
.375(3/8) 1.25 2.5 <412 1600
.5(1/2) 1.5 4 . 565 2800
.625(5/8) 2 6 .690 4200
.75(3/4) 2 B8 .815 5600

2/Recommended safe working load is one-Eourth proof test load.

Page 11, add the following paragraphs (3.2.2.4 and 3.2.2.5), figdres and tables:

"3.2.2.4 Type 4, externally threaded expansion bolt anchors and externally
threaded wedge expansion bolt anchor. (Fig. 14A and 14B). Unless otherwise
specified (see 6.2), the material shall be at the option of the manufacturer.
The anchors shall withstand the pulling proof test loads as specified in table

I1X.C, when set in concrete (see 4.3.2), in accordance with the recommendations
of the manufacturer.”

oup II, tyre 4, class 1 {design opticiial) externally threaded ex-—
anchor {split ring or separate wedce paics).
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Figure 14B - Group II, type 4, class 2, externally threaded wedge
r expansion bolt anchor

Table IX.C - Group II, type 4 (classes 1 and 2) anchor

|
Shank Nominal hole dimensions
diameter ; Recommended | Anchor Tbnsileg/
Deptn Depth minimum length proof
(class 1} (class 2) imbedment test
(Eig. 14Aa) {£ig. 14B) load
in. in. in. in. in., in. 1bs.
1.125 1.375 1. 1.25 1350
0.25(1/4) 0.25 1.25 1.5 1.125 1.75 1450
1.375 1.625 1.25 2.75,.3 1500
1.125 1.375 1. 1.5 1800
.3125(5/16)! .3125 1.25 - 1.5 1.25 2. 1900
1.375 1.625 1.25 3. 1900
1.375 1.625 1.125 1.5 3000
.375(3/8) .375 1.5 1.75 1.25 2. 3200
1.75 2. 1.5 2.75,3.5,5,6) 3589
1.75 2.125 1.5 2. ‘ 3700
.5(1/2) .5 2.25 2.625 Z. 2.75 4200
2.5 2.375 2.25 3.5 ,5, 6, 71 5065
2.375 2.625 2. 3.5 6940
.625(5/8) .625 3.375 3.625 3. 4.5 9560
3.875 4.125 3.5 5 5.5, 6, 711C192
3.375 3.75 3. q, 10500
.75(3/4) 75
- 3.875 4.25 3.5 &, 6, 7, 10 17194
.875(7/8) .875 5. 5.25 4.3 6 19900 i
1. 1. 6. 5.5 5.5 . 2, 10, 12 22500
1.25 1.25 L 7.5 9. 7. 1z. 3700¢C
1.5 1.5 8.5 10. 8. Jgilz. 52000 3

’

a," Recommended safe working load is cne-fourth proof test load.

"3.2.2.5 Type 5, (f@g. 14C), externally threadsd cam erpansicn belt anchors.
Unless otherwise gpecified (mz2 6.2), the material shzall be ar che cotion of rhe
manufacturer. The anchor shall withstand btn2 Dulline preof t=st loads in

accor@arc: uith tahle IXTml when cebk in concrete (See 4$.3.72)
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Figure 14C - Externally threaded cam expansion bolt anchor

Table IX.D - Type £ anchors

Tensile
Shank Hole Recommended anchor proof
diameter diameter minimmm length test
imbedment, load a/
in. in. in. . in. ) lbs.
25 (1/4) 0.25 2.00 : 2.25 1,200
0.375 (3/8) 0.375 - 2.50 3.00 1,890
4.50
3.500 (1/2) 0.500 3.00 3.50 3,720
: 5.00
0.625 (5/8) 0.625 3.750 4.50
6.00 4,650
0,730 (3/4) £.750 4.00 5.00
7.00- S,SBO
1,00 1.00 T 6.00 8.00
16.00 8,200

2/ Recommended safe working load is one-fourth proof test load.

-

?zge 15, paragraph 3.2.5.2: Delete the fourth sentence and substitute the
tollowing:

"The anchors shall be either of aluminum, steel, zin¢ or nylon, as specified
{see 6.4)™". .

Je 18, add the following paragraphs, figure and table:
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"3.2.5.2.8 Class 4, nylon, nail anchors {see fig. 257 and table XIV.A}.
These anchors shall consist of a nylon anchor bedy into which a threaded steel
nail is driven for anchoring. The anchor body shall be made of composition B,
nvion in accordance with MIL-P-20693 or eguivalent material. In view of the
specialized nature of the threaded nails, they shall be supplied with the
anchor body. The threaded nails shall have a slotted pan head, threads with
rounded crests, and pinch tapered points.

The nails shall be made of No. 1039 steel or equivalent and shall have a
hardness of Rockwell C44 to 50. The nails shall be coated with a minimm 1.2
mil. (0.0012 inch) bright zinc coating followed by a chromate conversion
coating. (The coating thickness shall be checked on the unthreaded shank.}
The nails shall withstand a 200-hour salt spray test in accordance with method
811l.1 of Ped. Test Method Std. No. 151."

"3.2.5.2.8.1 The dimensions and head styles for- nylon anchors shall be as
specified in table XIV.A. When set in concrete {see 4.3.2), in accotdance with
the recommendations of the manufacturer, the anchors shall withstand the proof
test loads specified in table XIV.A."
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{Other head styles than shown arc ~Pcceptatle)
FIGURE ZEA-Group ¥V, tvme 2, class 4-nylon, nail anchors




TABLE XIV.A, Group V, type 2, class 4 nylon, nail

anchor (Eig. 25a)

FF-5-325

lnn_v,l h
nl‘llll' -5',

HOLLOW
SOLID MATERIAL MATERIAL
INSTALLATION INSTALLATION
Anchor Body Size Head Bead L/ | Tensile Tensile’
. Style Diameter, proof proof
{See fig test test
25A) load load
H

Diameter, D2/ | Length, L
in. in. in. in. b, 1b.
0.187S(3/16) 1 R.H. £.375 283 178
.187% 1.5 R.H. 375 315 193
.187% 1 F.u .35 283 178
.187% 1.5 F.l. .375 115 183
.1875 1 T.H. +3 283 178
.1875 .75 F.H. . 312 283 178
.25 1 R.H. L4375(7/16) 261 155
.25 1.5 R.H. . 4375 320 188
.25 .75 F.H. 4375 194 132
_ .25 1 F.H. .4375 261 155
.25 1.5 F.H. 4375 320 198
.25 1 T.H. ~5625(9/16) 261 155
.25 .15 T.H. .5625° 236 130

'3/'!11& *D* dimension.is also the size of drill to be used in the
installation of the anchor.

b/Recommended safe working load is one-fourth proof test load.
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Page 18, add the following paragraphs, figures and table:

"3.2.8 Group Vill, anchors, expansion {(non-drilling)} . il

3.2.8.1 Construction and material . These internally or externally threaded
anchors shall consist of an expansion element and a single cone expander both
of carbon or alloy steel at the manufacturer's option.

3.2.8.1.1 Type 1 . Internally threaded tubular expansion anchors shall have
an externally slit expansion element and a single cone expander (see £ig.28 and
table XVIII).

29 s a0 Y A e eee ™ Tk _:..- [P, Ty e & B
Sk o Dabol .l!EE L . L..‘CEE'ndLLy CllLEdUEU ol UU LLJ.I.L anchnorL s bua..u. Lave ail

el st
integral externally slit expansion element and a single—cone expander (see
fig. 29 and table XVIII).

3.2.8.2 Threads (see 3.1.2.1) . Type l expansion anchor threads shall end'in
a manner which will prevent the machine bolt from coming in contact with the
cone expander at any time.

3.2.8.3 Dinensional requirements . The dimensions of the non-drilling
expansion anchors shall conform to those in table XVIII for bolt sizes.

3.2.8.4 Holding power requirements . The non—drilling expansion anchors shall
withstand pulling proof test loads, as specified in table XVIII when set in
concrete in accordance with the manufacturer's recommendations (see 4.3.2).
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Page 19, paragraph 4.3.2, first sentence: Delete period and add ", and XVIII™

Page 20, paragraph 5.3.1.1: Delete and substitute the following:

"5.3.1.1 Level A. The packaging of anchor devices shall be in 'setup boxes

conforming to type 1 in PPP-B-676 or in folding cartons conforming to style III,
type B, class a, in PPP-B-566.

»

Page 20, Delete paragraph 5.3.1.2 and add new paragraph as follows:

"5.3.1.2 Level B. Anchor devices shall be packaged in accordance with
5.3.1.1. Expansion shields made of steel subject to rust shall be coated with
a commercial type antirust compound.”

Page 20, add new paragraph 5.3.1.3 as follows:

"5.3.1.3 level C. (domestic shipments (immediate use}). Commercial
packaging is acceptable.”

Page 20, paragraph 5.4.1: Delete and substitute the following: "5.4.1
Level A. "

Page 20, delete paragraph 5.4.2 and substitute new paragraph as follows:

"S5.4.2 Level B. Unit packages shall be packed in a fiberboard box
conforming to PPP-B-636, class-domestic.”

Page 20, add new paragraph 5.4.3 as follows:

"5.4.3 Level C. (domestic shiprments (immediate use)). The packaged
anchoring devices shall be packed for shipment in a manner to permit their
acceptance by comon carriers for transportation at the lowest applicable rate

by the carrier, and to afford maximum protection from normal hazards of
transportation.”

Page 20, delete paragraphs 5.5.1, 5.5.2 and 5.5.2.1 and substitute the
following new paragraphs:

"5.5.1 Civil agencies. In addition to markings required by the contract or
order, the interior packages and shipping containers shall be marked in
accordance with Fed. Std. No. 123,

"5.5.2 Military activities. 1In addition to markings required by the

contract or order, the interior packages and shipping containers shall be
marked in accordance with MII~-STD-129."

Page 21, paragraph 6.1 - Add the following at the end of paragraph:

"Nylon nail anchors however, are included.”
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Page 22, paragraph 6.4: Change to read as follows:

*6.4 Ordering data. Purchasers should exercise any desired options offered
herein and procurement documents should specify the following:

(a)
(b)
()
(d)
{e)
{£)
(g)
(h)
(1)

Title, number, and date of this specification.

Name of the anchoring device.

Group, type, style (see 1.2 and 1.2.1).

Size

Material (see 3.1.1).

Screws or bolts, diameter, length, head or nut shape.
Finish required (see 3.1.3).

Level of packaging and packing required (see 5.3 .and 5.4).
Marking required (see 5.5)".

Page 22, Delete "Notice.”
LY

Page 23, change "MILITARY INTERESTS" as follows: Army - WC; Navy - DOCES;

Air Force - 69

12
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Bv:l.ienber 10, 1957

ETE T M R TLERY M

SUPERSEDING

I8l Fed. Spec. FF-D-208 (COM-NBES)
DEVICES, ANCHORING, MASONRY
Docenbu 19, 1958

FEDERAL SPEC!FICATION

SHIELD, EXPANSION; NAIL, EXPAN SION AND
NAIL, DRIVE SCREW (DEVICES, AN(‘HORIN(“

MASONRY)

¥ gt

This apecificalion was approved by the Commumwr, Federal Supply '
Service, Gemml Services Administration, for the use of all Federal agencies

i. SCOPE AND CLASSIFICATION

1.1. Scope. This  specification covers
threaded snd unthreaded anchoring devices
for atiaching equipment and fixtures to an
existing solid masonry.  (See 8.1.) -

1.2 Classificstion ‘

1.2.1 Groups, types, closses, and styles. The

. anchoring devices covered by this‘specification

shall be of the following groups, types, classes

-and styles, as specified:

Grour 1—Sa1ELD, Fxmmsm\r (Lmn Bovur
AND STUD ANCHORS), ses 3.2.1:

HTY __ % al) eyt Y a__} P——
J.}rpe 1_ “eaa Oult —Linosjgaed F1149
anchors:

Class '1—Single lead expansion unit
anchors (fig. 1).

Class 2—Multiple lead expansion units
snchors (fig. 4). - '
Type 2—“Nut out”-—~Embedded bolt and

stud anchors:

Class 1—Single lead expansion umit

‘anchors:

Style - 1-—Smgla-end expansion lead
sleeve anchors (fig. 5).

Style 2--Double-end expansion .units
leed sleeve anchors (fig. 6).

Class 2—Multiple lead expapsion units

anchors: '

Style 1—Cone units anchors (fig. 7).

Style 2—Disk units anchors (fig. 8).

Grovr H—Snrzw, Exransion {Bort An-
CHORS), see 3.2.2."
Type 1—Lag bolt expansion shield anchors
(fig. 9):
Class 1—Long shield anchors.
Clags 2—-Short. shield anchors,
" Type 2—Machibe bolt expansion shield
. anchors:
Class l—Cloeed-end bottom bearing,
expansion shield anchors (fig. 10).
Class 2—Open-end axphnmon shield an-
_ chora:
I.YIB I—Sl.l_lg‘lé-éﬁd eXpansion shieid
anchors (fig. 11},
Style 2—Double-end expansion shield
anchors (fig. 12).
Type 3—Tubular expansion shield anchors.
Class 1—Sipgle-alit shield anchors (fig.
13). .
Class . 2—-Muluple-eht. s]neld anchors
(fig. 14).
Grovur [II-—SmizLp, Expansion (Serre-

DmiLLive TURULAR EXPANsION Snsu.
BoLr ANcRoORS); sea 3.2.3.

’l‘ypa 1—Anchors: with externally.alit ex-
‘ pansion shells and a single-cone ex-
pander (fig. 15).

Type 2—Anchors with internally grooved
expansion shells and a double-cone
expander (fig. 16).

FSC 5340, 5315, 5120
1
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Grour IV—SmieELp, Exeaxsion (Woop
Screw aNp Lag Borr Sefr-THREADING
ANcaoRs), see 3.2.4.

Type 1—Lead anchors (fig. \f)
Type 2—Fiber anchors (fig. 18).

Grour V—SHiELD, Expansion (NalL

Ancrons), see 3.2.5.
Type 1—Expansion shield nail anchors:
Class 1—Aluminum expansion shield nail
anchors (fig. 19).
Dacs 2—Rtanl amnmunn phield nail

anchors (fig. 20)
(Cisss 3—Steel, lead banded, expansion
shield nail anchors (fig. 21).
Type 2—Hollow rivet sbape nail (pin)
anchors:
Class 1—Aluminum nail (pin) anchors:
Style 1—Anchors with single-slit stem

(fig. 22).
Style 2—Anchors with croas-slit stem

(ﬁg 23).
Class 2—Steel nail (pin) anchors {fig. 24).
- Class 3—Zinc-cast nail anchors (fg. 25).
sover VI—Nan, Exransion (Expanpep
Dmvs—Boms AND umvn-b'runsj, see 3.2.6
(fig. 28). ,
Grour VII—Namn, Dmvn ScrEw  (Ma-
BONRY), see 3.2.7 (fig. 27).

12 Ths gizen of masonry anchoring devices

g SRR i

shall correspond to those in tables I to XVI,
inclusive, as specified.

2. APPLICABLE SPECIFICATIONS AND

QAN ADNDCQ

2.1 The following specifications and stand-
ards, of the issuse in effect on date of invita-
tion for bids, form a part of this specification:

FEDERAL SPECIFICATIONS:
FF-B-561—Bolts, Lag.
Y¥F-B-575—Bolts, Hexagon and Square.
FF-N-105—Nails, Wire; and Staples.
FF-N-836—Nuta, Hexagon and Square.
FF-5-i111—Bcrews, Wood, Slotied-Head:
PPP-B-566—DBoxes, Folding Paperboard.
PPP-B-585—Boxes; Wood, Wirebound.

PPP-B-591—Boxes; Fiberboard, Wood-

Clested.

PPP—-B——GOI—-BOIES Wood, Cleated-Ply-
wood,

PPP-B-621—DBoxes, Wood Neiled and
Lock-Corner.

PPP-B-636—DBoxes, Fiber.
PPP-B-676—DBoxes, Set-Up, Paperboard.

Feverar STaANDARDS:

Fed. Std. No. 102—Preservation, Packag-
ing, and Packing Levels.

Fed. Test Met.hod Std. No. 151—Metals,
Test Methods.

{Activities outaide the Federal Government may ob-
tain copies of Federal Bpecifications and Btandards as
outlined under Genersl Information in the Index of
Federal 8pecifications and Btandards and at the prioes
indicated in the Index. The Index, which includes

cumulative monthly suppliements as issued, iz for sale
on & stubscription baxis by the Buperinetndent of

"Documents, U. 8. Government Printing Office, Wash-

inglon 25, D. C.

I e el mmemiom ol dhin e o~ v
{Singic sopies of this apecification sud other produst

specifications required by activities outside the Federal
Government {or bidding purposes are available without
charge at the General Bervices Administration Regional
Offices in Boaton, New York, Atlanta, Chicago, Kansas

" City, Mo., Dallas, Denver, 8an Francisco, Los Angeles,

Beattie, and Washington, D. C.

(Federal Government activities may obiain copies
of Federal Bpecifications and Btandards and the Index
of Federal Specifications and Btandards from established
distribution points-in their agencies.)

MILITARY SPECIFICATIONS:

JAN-P-125—Packaging and Packing for
Overseas Shipment—Barrier-Maierials,
Waterproof, Flexible.

MIIL-P-118—Preservation, Mathods of.

MrLrrarRY STaNDARDS!
MIL-STD-105—Sampling Procedures and
Tables for Inspection by Attributes.
MIL~STD-120—Marking for Shipment
and Storage.

{Copies of Military Bpomﬁca.tnona and Bhndud:

required by contractors in connection '#ith specific .

procurement functions should be obtsined from the
procuring sotivity or as dire¢ted by the ocontracting
offiver.}

3. REQUIREMENTS

3.1 Requirements, geperal, common to all
or several anchoring devices.

3.1.1 AMdaierials. Maierials used in the an-
choring devices shall conform to good commer-
cial practice or to specific requirements stated in
the invitation for bids.

3.1.2 Bolts, studs, screws, and nuls. Bolts,

studs, nuts, and screws are not supplied with the’

anchoring devices, unless they are of specific
shape or unless their delivery is called for in
the invitation for bids. Bolts, studs, nuts,

f



and screws, wher supplicd, shall conform to
good commercial practice. Unless otherwise
specified in the invitation for bids, all bolts,
studs, screws, and nuts shall conform to the
requirements of the applicable Federal Specifi-
cation listed in 2.1, or as otherwise specified
in the invitation for bids.

3.1.2.1 Threads. Machine bolts, studs,
screws, and nuts when specified or supplied, shall
be threaded with Unified or American National
threads of the coarse-thread series, classes 2A
(external thread), or 2B (internal thread) and
conform to good commercial practice. Threads
in lag bolts and wood screws shall conform to
the requirements of the Federal Specifications
FF-B-561 and FF-S-111, respectively.

3.1.2.1.2 Machine bolt heads. When speci-
fied or supplied, machine bolts X inch or less in
diameter shall have square heads and bolts
over ¥-inch hexagon heads in accordance with
Federal Specification FF-B-575.

3.1.2.1.3 Mochine bolt nuts. Nuts, when
gpecified or supplied, shall be square for bolts
and studs % inch or Jess in diamoter and hexagon
for bolts and studs over ¥ inch in diameter
in nccordance with Federal Specification FF—
N-836.

3.1.2.14 Length. The length of the bolts,
studs, or screws, when specified, shall be stated
in the invitation for bids or the thickness of the
equipment or fixture to be fastened ghall be
stated and the contractor shall supply bolts,
studs, or screws of the proper length for use
with the anchors furnished. '

3.1.3 Finish. All- component parts of an-
choring devices made of mallesble iron or steel
shall be zinc or cadmium coated. The kind of
coating shall be at the manufacturer’s option,
unless 8 specific coating is named in the invi-
tation for bids. The coatings shall conform
to good commercial practices.

3.1.4 Marking for identification. Al an-
choring devices, except the types and sizes on
which it is physically impractical to do so,
shall be marked with the manufacturer’s name
or with the trade-mark of such known character
that the source of manufacture may readily
be determined. Each anchoring device, when-
ever it is advisable and possible, shall be marked
with the size number or diameter of the bolt,
screw, nail, or pin with which it shall be used.
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3.2 Requirements applicable to specifie
groups of anchoring devices. .

32,1 Group I—Shield, expansion (lead, bolt
and stud anchors).

3.21.1 Type 1, “head-out’’—embedded nut
anchors.

3.2.1.1.1 Class 1, single lead expansion unit
anchors (see fig. 1 ond table I). These anchors
shall consist of an internally threaded conical
expander and an expansion lead sleeve which is
alipped over the expander. The lead expansion
sleeve, when tamped, holds the expander inside
the hole in masonry.

3.2.1.1.1.1 Erpanders. Expanders shall have
a conical shape that shall kssure proper expan-
sion of the lead sleeves when calking or tamping
them in masonry. Expandersshall be provided
with means (fins, ribs, tongues, knuris, corru-
gations, etc.) for preventing their rotation when
tightening the bolt, and shall have either open
or closed bottoms at the manufacturer’s option
unless their shape is specified. Expanders may
be of brass, malleabls iron, steel, or hard zinc
alloy st the manufacturer’s or contractor's
opticn unless their matarial is-specified in the
invitation for bids. The number of threads in
the expanders shall be not less than five.

321.1.1.2 FErponsion sleeves. Expansion
sleeves shall be of lead or lead alloy, hollow
cast with a seat to fit the expanders. The outer
walls in the sleeves shall be either sirsight
cylindrical or tapered with or without horizontal
corrugatiops, Expansion sleeves may be
capped, at the option of the manufacturer, by
» spherical ateel washer having scalloped edges
which embed into the masonry when tamping
the anchor in place. .

3.2.1.1.1.3 Bolts and screwe (sec 3.1.2).

3.2.1.1.1.4 Size designation and dimensions.
The single lead expansion unit sochors, iype 1,
¢lass 1, shall be designated by the screw number
or by the bolt diameter and the mumber of
tbreads per inch. The overall anchor dimen-

sions shall conform to those listed i table 1.

3.2.1.1.1.5 Holding power reguirements. The
single lead expsnsion unit enchors, type 1, class
1, shall withstand pulling proof test loads, as
specified in table I, when set in concrete (see
P Y L.

4.3.2). The holes for the tests shall be dnlled
by & masonry drill, recommended by the manu-

3
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facturer and to a depth not less than twice the
height of the anchor. (See 6.3.)

3.2.1.1.1.6 Driver, bearing, and bushing (sel-
ting tool). A high-carbon steel setting tool
for tamplng the lead sleeve in place either of &
piloted type, figure 2, or of a tubular type,
figure 3 (with both ends open or with one end

alanady ta omit tha shans af tha aynandar nhn“
CaOBo ), W Dulv viw Gealpr

WE WAAW R primLItANas ) oree

be included with each issue package of anchors.
The setting tools shali be properly heat treated.

(Befire instaliation)  (Inwtsléd)  Anchor with a
washer
Figuax 1.—Shicld, cxpansion

{*"Head ouvt"—embedded nut anchors).
Clazs 1. Bingle lead expansion unit anchors,

3.2.1.1.2 Class 2, multiple lead exponsion
units anchors (see fig. 4 ond table II}. These
anchors shall consist of two or more unita, sach’
of one expander and a lead or lead alloy sleeve,
8s described in 3.2.1.1.1." The expanders of low
cone shepe may be equipped with split flat rings
for confining the lead expansion aleeves during

the r-_n"tlng or f.mmp|nv oneration., The hottom

PR L YR AL, S R e

expanders only in these anchors shnl] be
threaded.

t
L4
[

PRI T XA

Driver, bearing and bushing (setting tools)
Fioune 2.—Filoted. Ficumre 3— Tubular.

TanrLe I.—Group I, type 1, claas 1

Size Nominal anchor dimensions
i ) -Proof iest
, Serew or boit] Threads per | Outside Assembled load 1
8crew No. dinmeter inch diameter, | hright with
minimum | an expander
Inch inchas Inches * Pounds
S e ———aa 0.138 32 ¥ R 150
. S e . 164 32 ¥l W 250
5 T U S, I . 180 24 H }ﬂ 300
1. e e . 216 24 U ¥ 400
¥ 20 - K % 500
He 18 % 1 850
: % 18 4 1Y 1, 250
Y 14 % 374 1, 650
bl 13 % 1% 2, 300
% 11 I ‘ 13 3, 700
% 10 1% L 5,500 -

! Repcmmended safs working load is one-fourth of the proof tost load.



3.2.1.1.2.1 Bolts (see 3.1.8).

3.2.1.1.2.2 Size designations and dimensions.
The multiple lead expansion units anchors,
type 1, class 2. shall be designated by the bolt
diameter and the number of units to be used.
The overall anchor dimensions shall conform to
those in table I1.

3.2.1.1.2.3 Holidsing power requirements. The
multiple lead expansion units anchors, type I,
class 2, shall withstand pulling proof test, as
specxﬁed in table II, when set in concrete (see
4.3.2). The holes for the tests shall be drilled
by a masonry drill of the size recommended by
the manufacturer and to a depth not less than

twice the height of the assembled anchor
(see G.3).

3.2.1.0.2.4 Dummy stud. A dummy stud
with & threaded end, ftting the bottom

(thresded) expander, shall be provided with
each issue package, when specified. This
dummy stud has to be used during sssembling
and tamping lead expansion sleeves for prevent-
ing the clogging of the lowered expanders.
3.2.1.1.2.5 Driper, bushing (setting tool) (see
ﬁg. 8). A tubular steel setting too}, as described
in 3.2.1.1.1.6, of proper inner and ouler diam-
eters and length to suit the anchor units and

valU REALIINL RAAALS

the dummy bolt. shall be provided with each
issue. package of anchors. The tool shall be
properly heat treated.
3.2.1.2 Type 2, “nut
and stud anchors.
3.2.3.2.1 Class 1, single lead ezpansion unit
anchors. These anchors shall have a single lead

expansion unit of the following styles, as speci-
fied:

"—embedded  bolt

3.2.1.2.1.1 Style 1, single-end ezpanzion lead

slecve anchors (see fig. & and table 11T). These
anchors shall consist of a hollow truncated cone

-expander and a cylindrical lead expansion sleeve,

8s specified in 3.2.1.1.1, with the exception that

. the expanders shall have a smooth outer surface

and a plain unthreaded hole for the passage of
the bolt stem. Studs, when used, shall have
heads of cone shape conforming to the nest seat
in the sieeve (see fig. 5 (a)).

3.21.21.2 Style £, double-end expansion lead
sleere anchors (see fip. 6 and table III). These
anchors shall have two opposing coae expanders
with smooth vuter surfaces and plain holes for
the passage of the bolt or stud stems end & single

FF-8-325

(s} Anchor with low cone expanders, equipped with
retaining rings (sssembled)

(b} Anchor with tall cons expanders (installed)

Fiouek 4.—Shield Ezpansion. (*Hesad out”—embedded
nut anchors). Ciass 2. Multiple lead expansion units
anchors, .

TasLe I1.—Group 1, type 1, class £

Lead expansion] Proof iest Joads!
Size, bolt | units, nominal
dinmeter outside diam-
eter! minitmum| Double Triple
unit unit ?
Inch Inches Pounds FPounds
femecemema- ) % 7 1.3
Baormemmnne % 1,125 jevmnmceans
Y oeerimracenn Y L6785 lorcnannnnn
L S, 1 y 100 fovenrceaas
-+ . 144 4,050 joeencceaan
 ——— 1% 7,325 7.325
R 1M 10, 000 10, 000
| S, 1% 13, 250 13, 250

1 Recommended safe working load is onefourth of
the proof test load (see 6.3.1).

7 The height of the units depends upon their deaign.

2 When overlo.d.s may be expccted apd the concrete
is of upkpown quality

lead expansion sleeve w:th two opposing nests
for the expanders. Studs for these anchors
must have their heads of the top expander
shape. The materials used in these anchors
shall be es epecified in 3.2.1.1.1.1. Anchors
with expanders of hard zinc may be of one-
piece eonstruction, where tbe Opposing &x-
panders are interconnected by thin ribs, col-
lapsible during calking or tamping and com-
pletely covered by lead (see fig. 6 (a)) and ere
for use with bolts only. '
3.2.0.2.1.3 Bolts, stuids and nuts (see 3.1.2).
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3.2.1.2.1.4 Size designations and dimensions.
The single lead expansion ubit bolt or stud
anchors, type 2, class 1, shall be designated by
the diameter of the bolt or stud. The overall
anchor dimensions shall conform to those in
tabie I1I.

3.2.1.2.1.8 Holding power requirements. The
single lead expansion unit anchors, type 2, class
1, shall withstand pulling test loads, as apecified
in table ITI when set in concrete (see 4.3.2).

{a) Stud anchor (asesmbled)

" {b) Bolt anchor (sssembled)

Figune 5.—8hield, ecpansion (‘'Nut out”’—embedded
bolt or stud anchors}
Style 1. Single-end expansion sleeve,

{a% Btud anchor (assembled)

(b) Bolt anchor (one-piece construction)

¥igune 6.—Shield, expanrion. ('Nut out”-—embedded
bolt or stud anchors)
Btyle 2. Double-tnd #xpansion aleeve

TasLe II1.—Group I, type £, class 1, styles 1 end

£ (figs. 5 and 6)
Nominsl anchor -
dimensions
Sise, bolt or atud Proof test
diameter QOutaide Overadl load ?

dismeter, | beight,
minimum | minimum

Inch Inches Inches Pounds
Meeacmeccee e X% ¥ 500
(T b % 850
W -~ A 1 1,250
Y oo 1 1% 2, 300
. T 1% 1% 3, 000
Y e 1% 1% 3. 600

t Recommended safe working ioad is one-fourth of
the prool test load.

The holes for the tests shall be dnlled by s
masonry drill recommended by the manufac-
turer and to a depth not less than twice the
height of the anchor (see 6.3).

3.2.1.2.1.6 Driver, bushing (setting lool) (see
3.2.1.1286).

3.2.1.2.2 Class 2, mtdupie lead expansion
units enchors.  These anchers shall be of the
following styles, as specified:

3.2.1.2.2.1 Style 1, multiple lead ezpansion
come units anchors (sec fig. 7 and table IV),
These bolt and stud snchors shall be of an
identical design and construction as the multj-
ple lead expansion units snchors, type 1, class 2,
see 3.2.1.1.2, with the cxception that the bot-
tom cone expanders shall be without a thread.
The embedded studs shall have heads of the
cone expsnder’s shape and use the-same lead
expansion sleeves a8 in subsequent anchor units.

3.2.1.2.22 Style 2, multiple lead expansion
disk units anchorz (see fig. 8 and table I'V).
These anchors, for bolts only, shall consist of
two lead disks sandwiched between three zinc
alloy or malleable iron disks, taper-shaped to
facilitate the expansion of the load disks against
the hole walls. One or more of these sets may
be used to suit the strength of the bolt and the
requirements of the work. Malleable iron
disks shall be used in nnchors for bolta X inch
and over.

3.2.1.228 Bolis and nuls (sec 3.1.2).

3.2.1.2.2.4 Size designation end dimensions.
The multiple iead expan:ion units anchors, type



2, class 2, styles 1 and 2, shall be designated by
the bolt or stud diameter and the number of the

units. Overall snchor dimensions . sball con-
fm-m {0 those in tahle IV,

VAR

Without retaining rings (stacked)
“Anchors with low cone expanders

Fiouas 7 —8hicld, expansion. (“Nut out”—embedded
bolt anchors), St.yle 1. Two lead cone expansion
units.

Ficone B.—Shseld
boit anchor}.
units.

ion.  (“Nut out”-—embedded
Style 2. Two lead disk expansion

FF-8-325

8$.2.1.2.25 Holding power requirements (sce
4.3.2). The multiple lead expansion units an-
chors, type 2, class 2, styles 1 and 2 shall
withstand pulling proof test load, as speci-
fied in table IV when set in concrete. The boles
for the tests shall be drilled by s drill of the size
recommended by the manufacturer and to a
depth not less than twice the beight of the
assembied anchor (see 6.3).

3.2.1.2.2.6 Driver, bushing (sefting lool) (see
3.2.1.1.2.5).

3.2.2 Group II—Shield, expansion (bolt an-
chors).

3221 Type 1, lag bolt expansion shield
anchors (see fig. 9 and table V).

3.2.2.1.1 Construction and malericl. These
anchors for lag bolts shall consist of a two-piece
expansion shield which opens at the bottom
and spreads out into a cone when the lag bolt is
tightened. The shields msy be made of zinc
alloy or malleable iron st the option of the
manufacturer or contractor, unless the material
is specified in the invitation for bids.

3.22.1.1.1 Shicld body. Each shield body
shall consist of two semi-cylindrical hollow
sections interiocked st the top by cars or lugs.
The bore of the shield .shail be tapered and
have an internal thread for sbout two-thirds of
its distance from the bottom. The thread
ghall fit that in the specified Jag bolt to be

Tasre IV.—Group I, type 2, class £, siyles 1 and 2 (fige. 7 and 8)

i

Style 1, cone unit anchors Style 2, dink unit anchors
_ Expansion]  Proof test load * Nominai Proof test joad *
Size, bolt or stud diameter units ¢
. ontaide
dismeter, | Double Triple Outside | Height of | Bingle Double
minimam unit anit - | -diatneter, 3 A unit, set set
i minimure | minimem
_ o ) ] '
| I
Inch g I'nches I Pounds ' Pounde } Incher i I'nches Pounds Pounda
LT % 678 ..o |
g e e e eaaan Woonaeslo . ?[ % % 500 876
R Hoo1,875 L.l % % 1,250 1,676
K. e IR 05 {1 S ! 1 ¥ 2,300 3,100
s e i 1 4,950 b .. et 14 ] 2800 4,950
7T 1§ v 7,325 1% ) T G, 400
S ...t 10,000 1%l Rl eemeeens 7,200
b e 11 i 13,250 1% | S S §, 000
' !

! 'Fhe hclght of upits depend-t upon their design.
* Recommended aafo working load is one-fourth of the jroof teat load (sce 8.3.1).
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used in the shield. The outer walls of the
shield sections shall have circular nbs for betier
gripping and holding action of the shield. The
aversge thickness of the thinnest wall sections
shall be not less than one thirty-second of an
inch.

3.22.1.2 Class and dimensions. Unless

rdhoamemina srosifiad tha laos halt avnanainn ahiald
UV WITI ¥ LD Bywmwu, VAAG A, LAV TAPOLIDEVLE SIFIL N

anchors of class 1, long shields, as per dimen-
sions given in table V, ghall be supplied.

3.2.2.1.3 Lag bolts. Lag bolts shall not be
supplied with the shields unless their delivery
is called for in the invitation for bids, in which
case the speciﬁcations of the lag bolts shall
conform to those in the Federal ‘Specification
FF-B-561.

3.22.1.4 Holding power requirements. The
lag bolt expansion shield anchors shell with-
stand pulling proof test loads, as specified in
table V, when set iz concrete (see 4.3.2) in

accordance with the manufacturer’s recom- .

mendations,

ey e i AR

3222 Type 2, machine boit exrpansion
shield anchors.

3.22.2.1 Class 1, dostd-fnd bottom bearing,
u-pmwn shield anchors (see fig. 10 and table V1),

Fiounrx 9.—Shield, expansion, anchor (lag boli).

3.2.2.2.1.} Construction. These anchors for
machine bolts shall consist of an expansion
shield and an expander nut inserted inside the
shield. The shield and its expander nut shall be
made in such a manner that the nut shall cimb
the thread of the bolt and cxpand the shield as
soon as the bolt, while being tightened, reaches

a“d "\a.rE algolnnl tha ahiald hntfnm T"In shiold

body and the expander nut may be of alloy zinc,
brass, steel, or malleable iron at the option of the
menufacturer or contractor, unless their ma-
terial is epecified in the invitation for bids.
3.2.2.2.1.2 SMeld body. The shield body
shall be of closed-bottom cylindricsl shape
either of one piece or of two interlocked and
bended together semicylindrical sections. The
one-piece shield body shall have two diametri-
cally located longitudinal slits including the
shield mouth. The outer surface of the shicld

bodies shall have circular riba for better holdmg .

snd gripping action.
222213 F:nnnnﬁlr nut,

2213 The ptnnndm

nut shall be of & t.runcsted pyramid cone {(with
two opposite side-lugs), or ellipsoid shape. The
expander nut shall fit the proper grooves, slits
or a seat in the shisld body so thai il will be
forced to climb the anchor boit, when it is being
tightened, and to expand the shield body. The
expander nut shall be threaded, s specified in

3.1.2.1, and contain not less than five full
threads.

TasLe V.—Group 11, type 1, classes I and 2 (fiy. 9)

1
Proof test loads !

] Minimum length
1

Malleable iron shields l Zine :hield

Nominal shield dimensions
Bise, diameter of lag bolt Qutside 7
. diameter, | Class 1,
minimum long
shield
snchors
__ I e
Inches Ynches | Inches
Ve e e ame e ! 14l
e e et R 13
SO P . . ! 244
e e ' 5 ! 28y
L 2 AN L 3
. T L 33
e ‘ 1L 3y

Cinss 2,

short Lon Loty : Short

whields . whields

I Bhort
shield shieids § shieldx

1 200 | | 500 400
1 480 | 1.000\ 800
1 060 . 640| I, 600 1,300
2 1,250 95C {ooo oo
2} 1,800 1,300 2,800 2,100
2, 1,725 L4000 ] -
2 ' 1,850 1, 500 ;

! Recommended safe 'worklng load is one-fourth of the proof test load.

-



3.2.2.2.1.4 Machine bolts (see 3.1.2).
3.2.2.2.1.5 Dimensional requirements. The
dimensions of the closed-bottom expansion
shield anchors shall conform to those given in
table VI {for the specified bolta.
- 3.2.2.2.1.6 Holding power requiremenis. The
closed-end expansion shield anchors shall with-

VI, when set in concrete (see 4.3.2) in accord-
ance with the manufacturer’s recommendations.

Frovre 10.—Shield, expansion, unc}m {machine boll).
Class'1. Closed end, bottomn bearing shield, ¢

TanLe VI.—Group 11, type £, class 1 (hg. 10)

FF-8-325

of an expansgion shield and an expander nut.
The shield body shall expand into a cone shape
when the expander nut is drawn up during the
tightening of the bolt. The shield body and
the expander nut may be made of alloy zine,
brass, malleable iron, or steel at the option of
the manufacturer or contractor, unless the
material is specified in the invitation for bids.
3.2.2.22.1.2 Shield body. The shield body
shall be of two or more sections forming s
hollow cylinder. These sections at the bolt
end shall be either interlocked by ears and lugs
or held together by a steel band or wire. The
opening formed by the sections shall envelop
the expander nut. The shield outer walls shall
have ribs or corrugations for better holding and
gripping action.
3.2.2.2.2.1.8 Erpander nut (see 3.£.2.2.1.5).
3.2.2.2.2.1.4 Machine bolts (s2¢ 3.1.2).
3.2.2.2.2.1.5 Dimenmonal requirements. The
dimensions of the open-end expsnsion shield

[ - —_— . - K

| . F1oURE 11.—Shield, exponsion, anchor (wiu bol).
Nmii}?nl::;ﬁ:g,m’ Prool Style 1. Single-end eipans' jon shield anchor.
Bolt diameter test
. Minimum | Migimom | T TasLe VIL.—Group I1, type 2, class £, style !
diameter length {fig. 1 D .
Inch Inches Inches | Pounds Nominal shield body dimen-
Forecemmmeceemnnns ; % 1 700 sions
Hooouoorionannes ;2' 1 ; 800 Rnlt diamatar me
- ST 1% ggp  Coitaiameter L teat
Yt e eemeemem e ¥ 2 1,160 Minimgm | mmym length | loads !
SN 3 % 1, 400 diameter
L S B O 2K "1, 960 - | Bhartt | Regular .
Y cm e 1Y 3 2, 300 -
Beeemmmomaccce o 14 4 2, 520 Inch Inches | Inches | Inches | Pounds
Yoo % 4% 2,700 ... i iy 1% 800
4 T TR H U“ 1% 1,100
' Recommended aafe workinyg Joad is one-fourth of the L He 1% 2 1,450
prool test load Yo | ] 2 3% 1,880
’ . S ! 1 2 2% 2,400
. / t 7 at 2 Oah
3.2.22.2 Class £, open-end ezpansion shield ,2 """""" i: C i; gggg
hor | T T I b B TR P [
gnchors. ] ) i | O |12 I 5 4,400
3.2.2.2.21 Stylel,single<end expansion shield e
anchors (see fig. 11 and table VID), T e ;

3.2.2.221.1 Construciion and material.
These anchors for machine bolts shall consist

102006--57~—2

* Recommended safe working load s one-fourth of the
proof test load.

3 For use in firm masonry oonly.
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anchors with single-end expansion shall conform
to those -given in table VIT for the specified
bolta. '

3.2.2.22.1.6 - Holding power requirements.
The open-end expansion shield anchors with
single-end expansion shall withstand pulling
proof teqt loads, as specified in table VII, when
set in concrete (see 4.3.2) in accordsnce with
the manufacturer’s recommendations,

3.222.22 Style £, doubleend expansion
shield anchors (see fig. 12 and table VIII).

$.2.222.21 Consiruction and malerial.
These anchors for machine bolts shall consist
of 8 longitudinally split two-piece cylindrical
expansion shield and of two expanders. The
haivea of the shield body shall spread apart
when the machine bolt is tightened sod drews
the expanders close together. The shield body
and expanders may be made of alloy zinc, brass,
malleable iron or steel at the manufacturer’s
option, unless the material is specified in the
ipvitation for bids.. '

3.2.2.2.2.2.2 Shield body. The two semi-
cylindrical body sectione shall be held together
by one or more spring steel bands or wires fully
embedded into the shieid body. The shield
bore shall auit the shape of the expanders.

3.2.2.2.2.2.8 Erpandere. The expanders
shall be either of & truncated pyramid, conical,
or ellipsoid shape and fit the nests in the shield
body. The top expander shall have a plain
bore for the passage of the bolt stem, whereas
the lower expander shall be threaded to fit the
machine bolt to be used and shall have not less
than five full threads. The conical-shape ex-
panders shall be provided with means (lugs,
wedges, etc.), propery fitted to the shield body,
to prevent their rotation when tightening the

anchor boit and-thus to assist the expansior of -

the shield body.

32.2.2.2.2.4 Machine bolls (sce 3.1.2).

3.2.2.2.2.2.5 Dimensional requirements. The
dimensions of the double-end expansion shield
anchors shall conform to those in table VIII
for the specified bolts.

2222226 Holding power requirements.
The double-end expansion shield anchors shall
withstand pulling proof loads, as specified in
table VIII, when set in concrete (see 4.3.2)
in accordance with the manufacturer’s recorn-
mendations. )
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Ticune 12.—Shield, expansion, anchor (machine boll).
Style 2. Double-end expansion shield anchor.

TasLe VILI —Group 11, type £, class £, style 2

(ig. 18)
| Nominal shisid body
dimensions ° :
Boltl diameter Proof test.
load™
Minimum | Minimum
diameter length
Inch Inches Inchar Pounds
M e . N T4 1 1,100
T - ¥ 1% I, 450
S L 2 J 1, 750
. S _ %l 24 2, 200
. 1 2y 3, 250
S 1% 3y 4, 500
| SRR 1¥ 4 5, 850
1.8 ... 1% ) 4% 6, 700

} Recommended safe working load is one-fourth of
the prool west load.

3.2.23 Type 8, tubular eczpansion shield
anchors.

3.2.2.3.1 Construction. These anchors for
bolts and screws shall consist of & tubular
expansion shield and a hollow, internally
threaded, truncated cone expander. The shields
shali have either one full length side slit or
several partial length slits to permit their
expansion and embedding in masonry when
hammer driven over the cone expanders and
later under the working (tension) loads.

3.2.2.3.2 Class I, tubular, single-slil, er-
pansion shield anchors (see fig. 18 and table 1X).
These anchors for bolts and screws of ¥. end
¥%-inch size shall be made of steel, whereas
anchors for larger bolts shall have the shields
of hard zinc and the cone expanders of steel.
The shields shall be longitudinally slit for full
length and shall hiave the botlom edges tapere:]
inside and outside for proper centering and
expanding when set under hammer blows over
the cone expanders. Unlesa specified, the



cone expanders shali have either open or closed
bottoms at the manufacturer's option and not

_ less than five full threads. .

3.2.2.3.3 Class 2, tubular, mulliple-sist, ez~
pansion shield anchors (see fig. 14 and table 1X).
These anchors shall be made completely of
brass of a composition at the manufacturer's
option. .The shiclds shall have six slits,
equidistantly and dmmet.nca.lly locnted and
shall have outer ghield surfaces knurled at the
glit ends.for facilitating the expansion of the

shields and for betier gripping sction under’

working loads. The cone expanders shall
have not leas than five full threads.
3.2.2.3.4 - Bolts and acrews (see 3.1.2).
3.2.2.3.5 - Dzmcmumal requirements.  The
dimensions of the tubular é:‘c“pi.ﬁﬁﬁn shield
anchors :shall conform to those in table IX
for t,he specified bolts s‘nd acrews .

FF—S-325

32.2.3.6 Holdmg power requirements. ' The
tubular expansion shield anchors shall with-
stand pulling proof test loads, as specified in
table IX, when sét in concrete (see 4.3.2)
in accordtnce with"the ma.nufsctnrers recom-
mendations. :

andhir {Iubuhr).
Glan 1 Sm:lo-cht lh!ald uﬂhw

Pzam 13 —Md.'-‘im""“"

Fiaoee M-—Sbu.ld, a-pmm mabr {tubuiar).
Class 2. Multiple-alit shield anchor.

TABLE IX—Gra»up II, type 8, classes 1 and £ (figs. 13 and 14)

Bolts and screws " Nominal a.nehor dimensions
Class 1 - Ciass 2
- I : Proof
L . Threaas - b tast
Dinmeter (sctew No.) . per ] Overall | - - - Overall load ?
inch Outside height Outside height
diameter with diameter with
{(minimum}{ expander !(minimum)| expander
{minimum) | {minimum|
' Inch ”j Inches Inch Fnch Pounds
%. [ 3 1) S PR 13 % ] 3% 300
Y i i ccmeccmcmsm—e—eemen 20 % » % 500
M e e e emeanmemmm s 18 i pL. A IPURP l 850
A e 16 i 7 ISR IO, {1,250
Y o eammmme—recmeincsmm=wame—eeeo— e 13 b7 R S /4 (ORI O . 2, 300
UL VA 11 1 1 O I b 3,700

3 Reuommendod safe working load is one-fourth of proof load.

3.2.3 Group III—Shield, exponsion (self-
drilling tubular expanasion shell bolt anchors).

3.2.3.1 Construction and material. These
anchors for ma,cbine bo)t.s shall consist of a
tubular expansion shell and a solid truncated,
single or double, cone expander, both of carbon or
alloy steel at the manufacturer’s option. The
tubular expansion shells shall have cut teeth on
oue end for use as a hollow drill for drilling the

“anchor nest in the masonry, and the otber end

shall be internally threaded for anchoring the

machine bolt. The shell body shall be pro-
vided with means (grooves or slits} for tearing
the shell body apart when forcing it over the
cone expander and setting it in masonry.
22211 Type 1, self-drlling tubulor ex-
pansion shell anchors with an externally slit ex-
paneion shell and a single-cone expander (see fig.
15 and teble X). These anchors shall be speci-
fied either with their threaded end flush with the
shell edge for installation with a handtool (see
fig. 15 {a)), or with an unthreaded chucking

11
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cone, above the threaded end, for installation
with an air or electnc impact hammer (soe fig. -
15 (b)). This chucking cone may be gpeciﬁed,

(e) d
Fiounxr 15.—Shield, exponsion (aclf-drilling tubular

expansion shell boll anchors). Type 1. Externally
slit expansion shells with single cone expanders.

— A et t———— .

in addition, with an annular breakoff groove ai
_its base for breaking off the cone when flush
mounting is required (see fig. 15 {c)), or with a
drilled hole for a passage of & wire or hook (see
fiz. 15 (d)). The outer surface of the tubuler
shell at the toothed end shall have three or
more peripheral grooves and four equidistantly
and diametrically located milled (not cut
through) slits for facilitating the drlling of the
hole and the expansion of the anchor shall by
splitting it when setting the shell in masonry
over the cone expander. When specified, the
Y%-inch anchors may be supplied with stud bolts
having & head of the expander shape and 1%,
2, or 2% inches long {see fig. 15 (e)).
32312 Type 2, seli-drilling tubular ez-
pcm.sion shell anchors with an internally grooved

expansion shell and a douile-cone a"w-m"r {see

Jg. 16 and iable X). The expansion shell shall
be tapered from the toothed end to & point just
below the interpally threaded end, but leaving
the threaded and toothed ends of the same
outside diameter. The shell shall be equipped
with two lugs loeated inside the shell body just
below its threaded part, for attaching an

© Froume 16.—Shield, expansion (selfdrilling tubulor exponsion shell
boll anchors). Type 2. Internally grooved expansion shell with double

cone expander and s drill adapter.

TasLE X.—Group {11, types | end 2 (figs. 16 and 16)

Type | anchors

Type 2 anchors

- . o Minimum
Bolt dismeter , . depth of
Qutaide Height Prool Qutside Height Proof thread
dismeter |(minimum) diameter j(minimum} test
{minimum) load ! |(minimum) | load?
—_ - i !
Inches Inches | Inches | Pounds | Inches | Inches | Pounds | inches
Y e e e ¥y 14 1,600 | ... ..ol \ .......... 4
$ihe oo mmm e ameoes s 14 LBOO Ll boeenae b
L+ TP N 1%s 2,500 F .|l Y
R, I i sr00 | IS %
1 T . 13 2,‘ 5,000 ¢ __ ... . '.__I .......... e
Wl e 1 3 7,100 | axl 7,200 13
., S 1% 4 7, 800 1% 5% 10,000 13is
DU PP BORPRpuP G 1% 8 13, 200 1M
b SRR APPUIEPURPON SPN R S 1371 6%] 16,700 %
3 TSI (PRI PREPY S fevsommvunn gy 7 21, 200 1%
;

! Recommended sale working load is one-fourth of the proof test load.

12
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ndapter, supplied with each issue package and
for use with a rock drill when drilling the anchor
nest in the masonry. The shell body shall have
four internal grooves diametrically and equidis-
tantly located about half way up the shell body
from its toothed end. These grooves are for
facilitating the eplitting and expansion of the
anchor shell when forcing it over the cone ex-
pander during the sstting of the anchor in the
masonry. The cone expanders shall be of double
truncated shapes, as shown in figure 16. The
tail upper cone is for tearing the anchor shell
along the grooves and ‘fofcing ‘the split parts
against the masoniy while the lower cone will
curl the toothed ends deep into the masonry.
3.2.3.2 Threads (sec 8.1.8.1). The threads

‘shall end in & manner which will prevent the

machine bolt from coming in contact with the
cone expander at any time.

3.2.3.3 Dimensional requirements. The di-
mensions of the self-drilling tubular expansion
shell anchors shall conform to those in table X
for the bolts specified.

3.234 Holding power reguirements. The
self-drilling tubuler expansion shell anchors
shall withstand pulling prooi test loads, as
specified in table X, when set in concrete (see
4.3.2) in sccordance with the manufacturer's
recomrpendations.

3.24 Group IV—Shield, erpansion (wood
serew and lag-boit self-threading anchors).

FF-S-325

3.2.4.1 Type 1, wood screw and lag bolt lead
anchors (see fig. 17 and table XI).

3.2.4.1.1 Anchor body. The body in these
anchors shall be of lead or lead alloy cast in
tubular lengths with a tapered hole to permit
the screws to form their own threads, and with
or without a countersunk head, as specified.
The anchor walls shall be split longitudinally
up to the head for facilitating the insertion and
expansion of the anchors in the drilled holes
and shall have full or semicircular nbs for
better gripping and holding actien in masonry.

3.2.4.1.2 Screwa (see 3.1.2).

3.24.1.3 Size designations and dimensions.
The sizes of wood screw.lead anchors shall be
designated by the screw size (screw number or
diameter) and the length of the anchor. The
oversll dimensions of the anchors shall conform
to those given in table XI for the specified
sizes.

3.24.1.4 Holding power requiremenis. The
wood screw lead anchors shall withstand pulling
proof loads as stated in table XI, when set in
masonry (see 4.3.2) in accordance with the
manufacturer’s recommendations.

A Pessssseassteectes

Fioure 17.~—Shisld, expanvion (wood screw and lag boli
self-threading anchors). Type 1. Lead anchors.

TasLE XI.—Group IV, type I (fig. IT)

' Lead anchors Proof test joads !
Size of wood screw (numbar and diameter in E
inches) Nominal Anchor Yengths (in inches)
outside Lengths
diameter
| % 1 1l
i
" Inch Inches Pounds Pounds Pounds
B (0.138) s ! % 3-1-1% 80 88 100
B (0184 e aanmm—aaaas ! % -1-1M 88 192 192
10 (0.090) oo eccmemmam—eemnen ¥a  M-11% 100 160 540
12 (0.218) - o oo e eemmem e %e ¥%-1-1% 104 198 824
14 (0.242) e e imemmm————- ¢ L4 1-1%-2 192 360 800
16 (0288 . % recmemmmeman ‘ i -2 .. 380 900
18 (0,294 ... e ccmm—aaaa » =12 ... ; 412 940
. l . H

! Recommended s e working load is one-fourth of the proof test ioad.

13
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8.2.4.2 Type 2, fiber anchors (see fig. 18 a.-nd
table XII.

3.2.4.2.1 Anchor body. The anchor bodies
ghall be made of fibrous material, heavily
braided around a lead core of & t.ubular shape.
The fibrous material shall be treated for water
resistance and against dry rot, fungus growth,
or attacks by insects. The treating compound
shall serve as a binder when the braided fibers
are compressed into an anchor shape. The
finished anchors shall be of straight cylindrical
shape, smooth, free from excess of impregnsting
compound, odor, loose fibers, and ‘shall not be
tacky to the touch.

3.24.22 Wood screws and lag bolia (ace5.1.2).

3.2.4.23 Size designations and dimensions.
Fiber anchors shall be designated by wood

screw number (or diameter) or ‘bv the lug bolt
diameter and by the length of the enchor.
The overall dimensions of the anchors shall

conform to those in table XII for the specified
Bizea.

3.2.4.24 Holding powerrequirements. Wood

screw and lag bolt fiber anchors shall with-
gtand puihng proof load, as apeclﬁed in_table

XII, when set in concrete (see 4.3.2) in accord-
ance with the manufacturer's recommendations.

Fraves 18.—B8hield, expansion {wood screw anl lag bolt
solf-threading anchors). Type3d. Fiberap:hors.

Tasre XII.—Group IV, type & (Ay. 18)

Fiber anchors, nominal Proof test loads,! lepgth of thread
Wood screws and lag bolta dimensions engagement (inches)
(number and diameter)
Diameter Lengths % 1 13 2
Inch : Inck Inches Pounds | Pounds | Pound:s Pounds
AT R v- Y ‘
RN | %o b1 | 180 oY1 I
TS} . e eam } ) T ] i,
S e ¥ 1%1 195 260 B0 L L.
Sy ol L w senid ms ) s s
12 (0.218) - oo oo e \ " Y%y - W%z | 375 560 750
14 (0.242) (¥4 lagbolt)_____.... , % -1N-1%-2 L 425 | . 640 850
16 (0.288) e, : o M U%-2 .. 475 710 950
20 (0.320) (Mo Ing bolt)_._._... ' ¥ Y223 .. 920 1,225
Wrlagbolo oo ee il Yol 228 oLl 1, 100 1, 440
LU P O T % 2-2%-3 ... N -2, 000
K g bOM oo aas { ¥ p 3T B S IS A 2, 500

1 Recommended safe working load is one-fourth of the proof test load.

3.25 Group V—Shield, expansion (nail an-
chorg).

3.25.1 Type 1, expansion shield nail an-
chors. These anchors shall consist of & com-
mon nsil &and a tubular expansion shield made
of sheet metal. The shields shall be flanged at
the outer end and s&lit or split longitudinally to
permit their insertion through the fixture into
the hole, previcualy drilled in the masonry, and
their expansion there when the nail is ham-
mered home.

14

3.25.1.1 Class 1, aluminum ezpansion shield
nail anchore {see fig. 19 and table XTII). These
nail anchors shall have their expansion shields
of sheet aluminum, {formed into & tubular shape
with a closed bottom, a flanged mouth opening
and the tube and the flange slit at diametricaliy
opposed locations. '

3.2.5.1.2 Class 2, steel expansion shield narl
anchors (see fig. 20 and table XIfI). These nail
anchors shall have their expansion shields of a
butt tube form with a flange at the outer end.



———

The shield body shall be: corrugated either full
length or partially, at the manufacturer’s op-
tion, for facilitating ite expansion in the mesonry
when the nail is being h.mmered in.

3.2.5.1.3 Class 8, stel, lead banded, expan-
rion shield nail anchors (see fig. 21 and table
XIIT). These nail anchors shall have their
expansion shields of two semicylindrical
sheet steel sections of two diameters, flanged at
both ends and held toguther by a lead or lead
slloy band. The lead band shall be crimped
at the small diameter {drive-in} end of the
shield thus permitting oasy insertion and ex-
pansion of the shield in masonry.

8.2.5.1.4 Nails. Sui.able nails shall be sup-
plied with the anchors. When so specified, the
nails shall conform to Federal Specification
FF-N-105. o

325141 Doudle-head nail. Double-head
nails shall be supplied only when specified in
the invitation for bids.

3.25.1.5 Finish. Unless the kind of &
finish is specified, all steel parts in the expan-
sion shield nail anchors shall be sither galvan-
ized (zinc costed) or cadmium plated and
aluminum shields anodized at the manufac-
turer’s option. The applied finish shall be in
sccordance with good commercial practice.

32.5.1.6 Dimensional requirements. The
dimensions of nail snchore shall conform to
those given in table XIIT for the specified
gizes.

3.2.5.1.7 Holding power requirements. All
nail anchors hall withstand pulling proof loads,
as specified i1 table XIII, when set in masonry
(see 4.3.2) in accordance with the manufsc-
turer's recommendations.

Fiaunpe 19.—Shield, ezpunsion, nai anchor {aluminum).

-

Frouse 20.—Shield, axponsion, nail anchor (sieel).

Fiouse 21.—~Shield, expansion, nail ancher (steel, lead
bonded).
Tasive XTI —Group 'V, type 1, classes 1, 2,
and 8 (figs. 19, 20, and 21)

Expansion shield, nail anchors, nominsal

Proof

’ test load !
Diamgter

Inch Pounds
%o 240
SR TToTmEmTREmomrmasseer 400
800
e e mce e e —————— 1,000
1,200
1, 00D
i, 200
. T S 1 400
1, 600
Moo 1, 600
2, 000
Bocnmermmeorsiens e 2, 000
2, 400

! Recommended ssfe working Joad ip ope-fourth of
the proof test load.

3252 Type 2, hollow rivet shape nail (or
pin) anchors. These nail anchors shall consist
of a nail or s pin and of an anchor of a holiow
rivet shape. The anchor ahall bave & bore
through the bhesd into the stem until it reachees
the alit or slits in the drive-in end of the stem.
The pails (or pins) when.set in the bore and
hemmered home shall expsnd the slitted end
of the anchor stem and thus embed the anchor
in the prepared hole in masonry. The anchors
shall be either of aluminum, steel, or zinc, as
specified. The nail shall be of carbon steel
wire and the pins, when used, of corrosion-
resisting (stainless) steel. Unless specified, the
composition of the materiala used in anchors,
nails and pine shall be at the manufacturer’s
option.

3.25.2.1 Class [, aluminum, hollow rivet, -
nail anchors.

15
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3.2.5.2.1.1 Style !, aluminum, nail anchors
with a single-stit stem (sec fig. 22 and table XIV).
These anchors shall consist of & plain nail and

o AL L3 Y o cfeend ATTlad wamb wraas
& roundhead alumibun rivel driled part way

- through ite head into the stem with the drive-in

end of the stem slit longitudinally to meet the
drilled hole.

3.2.5.2.1.2 Style 2, aluminum, nail (pin)}
anchors with o cross-slil atem {(see fg. 28 and
table XIV). These anchors are similar-to the
style 1 anchors with the exception that the
stem is drilled within %%, inch of ns drive-in

end which is cross-giitied to meei the drilled

hole.

3.2.5.2.2 Class 2, sleel, nail {pin) anchors
(see fig. 24 and table XIV). These anchors
shall consist of & plain nail (or pin) and a steel
anchor, as described in 3.2.5.2. The head
(outer end) of the snchor shall be either of a
countersunk {fig. 24 (a)), of a round with
glabbed (fig. 24 (b)) or threaded (fig. 24 (c))
kind, s specified. The alit drive-iv end shall be
tapered and have not less than three circum-
ferential beads for better holding and gripping
action.

3.2.5.2.3 Class 8, zinc cesf, nail anchors
(2¢e fig. 256 and table XIV). These anchors
shall consist of a threaded nail and a hollow,
tubular ehape, anchor. The anchor shall be
caat of hard zinc, have a fiat fillister head, a

tubular stom ]nhmh:ﬂrnn"v alit. halfway fmm

e Faa A naATmal saas 1oWEY

the drive-in end a.nd three or four cyhndncal
beads at the drive-in end for better gripping
and holding action.

3.2.5.2.4 Noils and pins. All snchors shall
be supplied with proper nails or pins. Nails
shall be plain or t,hreaded at the manufacturer’s
option,

3.2.5.2.5 Finish.

3.2.5.2.5.1 Anchors. Unless otherwise spec-
ified, the finish of the sluminum hollow rivet
snchors shall be at the manufacturer's option
and shall conform to good comimercial practice.
The steel hollow rivet anchoms shall be cad-
mium plated and conform to good commercial
practice.

3.2.5.2.5.2 Nails. Unless otherwise speci-
fied, the anchor nails shall be zinc coated
(galvenized) or cadmium plated at the manu-
facturer’s option and shell conform to good
commercial practice. ’

16

3.2.5.2.6 Dimensional requirementz. The di-
mensiona of hollow rivet shape anchors shall
conform to those given in table XV for the

(! Y

= "
DIGW Bpobﬂlw
3.2.5.2.7 Hatdmg power rcqmumm Hol-
low rivet anchors shall withstand pulling proof
loads, as specified in teble XIV, when set in
masonry {see 4.3.2) in accordance with the
meanufacturer's recommendations. .

Fioune 22.-—3hield, exponsion {cluminum hollow rivet
shape nail (pin) anchors). Style 1. Anchor with a
a?ngleslit stem.

Fieurs ﬁ.;Sbi;M, erpansion (oluminum hollow rivet
shape nail (pin) anchora). Biyle 2. Anchor with a
cross-slit stem. '

(e) .
Fiouns 24.—Shicld, ezpansion (ateel hollow rivet shape
nail {pin} anchors).

Fioune 25.—Shicld, expansion {(tinccas! hellow rivat
thape noil {pin) anchors).
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3.2.6 Group VI—Nail, expansion (expanded

drive-bolts and drive-gtuds).

3.26.1 Moaterial and construction. Expanded
drive-bolte and drive-studs shall be made of
heat-treated Jloy steel stock. The stems shall
be partially slit lengthwise and the alit halves
expanded along this slit to assure their spring-
like gripping and holding action when the bolt
or stud is driven into 8 proper size hole in
masonry. The expsnded drive-bolts shall be
supplied either with countersunk heads or
with round heads as specified, and the drive-
studs with the outer end threaded.

- 3.2.6.1.1 Dhmensional requirements. The di-
mensions of the expanded drive-bolts and
drive-studs shall conform to those given in
table XV for the specified sizes.

3.2.6.1.2 Holding power requirements. The
cxpanded drive-bolts and drive-studs shall

y
1]
' Tanuy XIV.-—Group V, wype 8, clase 1 (sdyles ! and 2, vwsses 2 and 3 { fgs. 28, £3, 24, and £5)
) . Holiow rivet shape nuil (pin) snchom
Class £, stvle 1. Class 1, style 2 Clie
Nominal anchor diameter Class 3
! _— e e o e e e ooy e i P e
Stem Proof | Stein Proof Stem ¥Proof
length test { lengih teat length tost
load ! ; ioad ? foad !
Inch Inches ' Ponnds ! Inches Pounds Inches Pounds
TP e 3 240 | ¥-1-1%-13- 100 |
1% 400 1-13-1%
B e e e e 1 800 | ¥-1-14- 200 { 1-1}-1K- 1, 200
134 1,000 | 113124~ 132
134 1,200 1%
l}i‘ 1,000 | oilfeciimnio- - et e
1Y IR/ I D RN S
Koo me e rm e neans B4 1,400 i
4 1,600
L T 2 1,600 1 ..o e P,
3y 2, 000
_ Ve e e e 24l 2,000 .ol bl
} g 2,400
\ ! Recommended safe working load is one-fourth of the proof test load.

withstand pulling proof loads, as specified m
table XV, when set in masonry (see 4.3.2) in
sccordance with the manufacturer's recom-
mendations.

I 11

Drive-stud Drive-bolts

F1ovRe 26— Nosl, ezponsion (ezpanded drive-bolie and
drive-studs).

17



Tanrr XV.— Group VI (fig. 26)

Nominal stem lengths Proof test
Diameter i T
) Depth of Test
Drive-bolta Drive-studs embed- load ?
ment
Inch 1 Inches : Inches Inches Pounds
8 e e e e e LW 1A, 2,28, B ¥ % 480
I 0,10, 2,2%,3, 3%, L I, 20 . 1 925
Rt e e e e VAR AT S SN S ‘1% 1, 800
g 2,26, 3,38 6. ... i 2, 3. 3%, 6. 13 2, 600
B e e e e s 3, 8%, 4, 6o 8K, 4 B .. 2% 5, 000
i
i .
1 Recomroepded safe working load is ope-fourth of the proof test load
327 Group VII—Nail, drive screw 3.2.7.3 Holding power requirements. The
{masonry). masonry nails shall withstand pulling proof
3.2.71

Construction and material. Masonry
naila sball be made of carbon steel, case-
hardened, with a cone pilot point, a high pitch,
multiple-start thread, and of general shape as
shown in figure 27. :

" 3272, Dimensional  requirements. The
dimensions for masonry nails shall conform to
those given in table XVI for the specified sizes.

Fioune Tl.—NﬁiI, drive screw {masonry nails),

TasLe XV1.—Group VII (fig. 27)

\ Threaded Proof
Size b part, Length test
{ diameter f load?
Tnch Inch | Inches | Pounds
Medo . ..___...b 0.125] A T
Y ... . 158 ‘ A
- T S, . 188 1 240
M e . 216 | 1Y 400
| /R . 268 1% 1, 200
Yoo em e . 330 2 1, 300

' Recornmended sale working load is one-fourth of
the proof test load.
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loads as specified ip table XVI when set in
magonry {see 4.3.2) in actordance with the
manufacturer’s recommendations.

3.3 Workmanship. The workmanship shall
be compatible with the kind of anchoring device
specified. These devices shall be free from in-
jurious defects such as rust, scale, fins, or any
other defect which may afiect their handling

and serviceability.

4. SAMPLING, INSPECTION, AND TEST
PROCEDURES

4.1 Lot. Unless otherwise specified, a lot
of anchoring. devices for masonry shall consist
of not more than 5,000 units of the sams group,
type, class, and style made of identical material,
produced under essentially the same conditions,
and presented ai one iime for inspection in con-
nection with the same contract or order.

4.2 Inspection.

4.2.1 Sampling for dtmmmml ond work-
manship requirements. Unless otherwise spec-
ified, » representative random sample shall be
selected by the Government inspector from each
lot of anchoring devices offered for govern-
mental inspection. This sampling shall be
based on the Accepted Quality Level (AQL)
approximstely 4.0 percent defective as specified
in table XVII. '

4.2.2 Visual inspection for maierial, dimen-
sional, marking, and workmanship requirements.
Each unit in the selected sample shall be meas-
ured or visually inspected for compliance with
the specified material, dimensional, marking,



TanLe XVIL—Sampling for dimensional and
workmanship inspection (acceplable gquality
level (AQL), approximately 4 percent, defec-
tives)

Number of units inl;Number of{ Aceptance| Rejection
alot unita in pumber number
! & sample |(defectives)l(defectives)
|
40 or under___....’ 3 0 1
41t 110 __. ... 7 1 2
111 10300 ... 33 3 4
301 to 500 _...] 50 4 5
501 10 B0 ... ... ! 75 -8 7
801 10 1,300... .} 110 8 9
1,301 to 3,200...._.¢ 150 11 12
3,201 sad vp...-_. ‘ 225 1% 18

Norr.— The above table specifies a single sampling
procedure. Alternate double or multiple sampling pro-
cedures or alternate Acceptable Quality Levels, ss
specified in military standard MIL-8TD-105, for
different claeses of defects may be specified at the
discretion of the procuring agency.

and workmanship requirements. If the number
of defective units in the sample is less than or
equal to the acceptance number in table ZVII
for the s'ze of the lot under inspection, the lot
represented by the sample sball be accepted in-
sofar as the material, dirnensional, marking, and
workmanship requirements are concerned. I
the number of defective unite is equal o or
greater than the rejection number shown in
table XV_. for size of the lot under inspection,
the lot reyvsented by the sample shall be re-
jected.

4.2.2.1 When the checking of the dimensions
of bolt heads and threads ia specified, it shall be
done by means of suitable gages or measuring
instruments. Unless otherwise ‘specified, the
manufacturer shall make available to~fhe in-
spector the necessary inspection gages, the ac-
curacy of which shall be certified in & manner
satisfactory to the Government inspector. In
case of controversy, the certification of & labora-
tory, aceptable o the Government, based on
this specification, shall govern.

4.3 Proof load test.

4.3.1 Sampling. Unless otherwise specified,
the following number of sample units shall be
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taken from the lot samples, see 4.1, and sub-
mitted to proof load test:

s. Lot up to 3,000 units, 2 sample unita.

b. Lot of 3,000 und
units. o
432 The salected sample units shall be
tested for compliance with the respective proof
loads specified in tables I to XVI. The samples
under the test shall not be removable when set
in concrete of 3,000 p. s. i. compressive strength
and subjected to a specified tension test Joad in
an axial direction nor shall the concrete show
any evidence of failure attributable on the
anchoring device itaelf.

4.3.3 Rejection. Failure of any sample unit
to pass the proof load test shall constitute the
basis for the rejection of the lot from which the
test units were drawn.

4.4 Reinspection and reteat.

4.41 Reinspection. A rejected lot may e
resubmitted for Government inspection after
the contractor or the manufacturer, being in-
formed of the reasons for rejection, has in-
spected each unit in the lot for the deficiency
aoted and has removed or reworked all non-
conforming units. One reinspection only shsll
be permitted.

4.4.2 Reest. Retesta sball be permitied in
accordance with the spplicable requirements of
Federal Standard No. 151, when requested by
the mapufscturer or contractor. Not more

than one retest is permissible.

5. PREPARATION FOR DELIVERY. (For
definitions and levels, see 6.9.)

5.1 Unless otherwise specified, the preserva-
tion, packaging, packing, and marking require-
ments, specified herein, apply only to direct
shipments to the Government.

5.1.1 The purchasing agencies should specify
whether the anchoring devices should be pack-
aged for level A (domestic (storage) or oversess)
ar for level B (multiple domestic shipments,
ha‘ndl.iﬁf and covered storage) or for level C
{domesbic, immediate use) shipmente.

5.2 Preservation.

Y

5.2.1 [ A (overseas) and level B (domestic
(stomge))LprmHA. Anchoring devices not
coversd by B&nticorrosion costings shall be
coated with B rust-preventive compound con-

ts and over 3 sample
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formmg to the type P-2 and P-6 preservatives
in accordance with Military Specification MIL-
P-116. Preservative costing shall be dried to
permit handling individually without disturbing
the protective film.

5.2.2 Lerel C (domestic shipments (tmmedi-

ate use)). Covering of anchoring devices with
antirust compounds, if used, shall be in sccord-
ance with good commercial practice.

5.3 Packaging.

5.3.1 Jssuc packages. Each issue package
shall contain snchoring devices of only one
group, type, class, style, and size along with &
leaflet with the manufacturer’s installation in-
structions. When required, a driver (setting
tool), & dummy stud, or a drill adaptor shall
sccompany each issue package.

5.3.1.1 Level A (overseas) and level B (domestic
(storage)) shipments. The packaging of anchor-
ing devices shall be in setup boxes conforming
to type I of Federal Specification PPP-B-676
or in folding cartons conforming to style 1lI,
type B, class a, of Federal Specification PPP-
B-566.

5.3.1.2 Level (" (domestic shipments (immedi-

gtz uge)). Commercial packaging is acceptable.

A mve g TR

5.3.2 Intermediaie packaging. Unless other-
wise specified in the invitation for bids, the
_issue packages shall be packed in intermediate
con Lamers before packing for shipment.
5.3.2.1 Level A (overseas) and level B (domes-
tic (storage)) shipments. The intermediate
packaging of anchoring devices shall be done in
fiberboard containers conforming to Federal
Specification PPP-B—836, compliance symbol
W5s or better. Containers shall be water-
_ proofed by sesling with tepe in accordance with
the appendix to Federal Speclficatlon PPP-B-
636.
5.3.2.2 Level C (domestic shipments (immedi-
ate use}). Commercial packaging is acceptable.

5.4 Packing. _
5.4.1 Level A (overseas) and level B (domestic

abammnall ohaeenanids

(GW’ UYC )] SIvi/iTHLTHD .

5.4.1.1 Anchoring devices packaged in water-
proofed intermediate containers (as specified in
5.82.1). The packaged anchoring devices shall
be packed in unlined shipping containers con-
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forming to Federal Specifications PPP-B-5%,
PPP-B-621, PPP-B-636, PPP-B-585, PPP-
B-601 (for overseas or domestic shipments),:

_as specified. The groes weight of boxés shall

not exceed 150 pounds.

5.4.1.2 Anchoring demces packaged in non-
waterproofed intermediate containers. The an-
choring devices shall be packed in wood boxes
conforming to Federsl Specifications PPP-B-
585, PPP-B-601, or PPP-B-621 (overseas
shipments), as specified. The gross weight of
boxes shall not exceed 150 pounds. The boxes
shall be lined with sealed barrier material con-
forming to Military Specification Jan-P-125.

54.2 Level C (domeatic shipments (immediate
use)). The packaged snchoring devices shall
be packed for shipment in & manner to permit
their acceptance by common carners for trans-
portation at the lowest applicable rate by the
carrier, and to afford maximum protection from
normal hazards of transportation.

5.5 Marking.

5.5.1 [Issue packages. Unless otherwise
specified, the issue packages of the subject
commodities shall be marked with the name of
the anchoring devices, group, type, class, style,
and size, the material from which they are made,
the quantity contained therein, the trade-mark
and the name of the contractor or manufacturer.

5.5.2 Shipping contziners. Unleass other-
wise specified, shipping containers shall be
marked with:

Federal Specification Symbol: FF-5-325.

Name of the article.

Group, type, class, style, and size.

Bolt diameter and length @Gf supplied).

Bolt head or nut shape (if supplied).

Material and finish.

Quantity contained (number).

Contract or order number,

Manufacturer's name.

Contractor's name (if not the same as
manufacturer’s). X

Consignee’s name and' &ddreas

Y . TR,
Gross weight.

5.5.2.1 Military markings. In addition to
any special marking required by the contract
or order, containers shall be marked in accord-
ance with Military Standard MIL-STD-129.



6. NOTES

6.1 Restriction of scope. Nether power-
driven enchoring devices nor plastic screw
anchors are included in this specification.

6.2 Intended use.

6.2.1 Group I, lead expansion bolt and stud
anchors. :

6.2.1.1 Type 1, “head-out’—embedded nut
anchors. Theee anchors are nonremovable,
without destruction of them, when set into a
drilled hole in masonry. They are used where
the equipment or fixture may be dismantled
frequently and where any protrusions in the
walls or fioors are objectionable after the
equipment or the fixture have been removed.

6.2.1.2 Type £, “nui-out’’ —embedded bolt or
stud onchers. These anchors are also non-
removable, without destruction of them, when
once set in a drilled hole in masonry. They
are used where the equipment is set in place

~ permanently and where the presence of pro-

truding bolt and stud ends is not objectionable

after the removal of the equipment or of the
fixture.

6.2.1.3 Types I and £, class I, single-
erpansion units anchors. Thess anchors are
used where overloads are not expected, and
may be used in a relstively shallow hole if the
masonry is of sound quality.

6.2.1.4 Types 1 and 2, class 2, mulfiple-
expansion unils anchors. These anchors are
used wherever overloads up to the strength of
the bolt n.t_' be expected or where the masonry
is of unknown or doubtful grade. The use of
multiple expansion unit anchors is always pref-
erable as the holding power increases with the
depth of the hole {see 6.3.1). .

6.2.2 Group I1, expansion shield bolt anchors.

6.2.2.1 Class 1, closed-end, boitom bearing,
ezpansion shield anchors. Theee ancbors are
for use where the attachment of equipment or
fixture is achieved without abutting the anchors.
They may, therefore, be used with hanger rods
and eyebolts. The closed-end, bottom bearing,
expansion shield anchors are preferred for use
in masonry of shallow depth or thickness. The
shields may be removed, when necessary.

6.222.2 (lass £, open-end expansion shield
anchors.
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6.2.2.2.21 Style 1, single-end expansion shield
anchors. These anchors are used where the
outer end of the expansion shield may abut
the fixture or the equipment being attachad.
They are suitable for use in soun_ mssonry
where a conelike expansion of the shield is not
objectiopable. .

62.222.2 Syle £, double-end expansion shicld
anchors. These anchors are for use in masonry
where parallel expansion snd full and even
pressure on the sides of the drilled hole are
desired.

622223 Clase S, styles 1 and 2, tubular

_expansion shield onchors. These anchors are

used for permanent setting in sound masonry
and in shaliow holes without any foreseeable
overloada.

6.2.3 Group 111, self-drilling tubuler expon-
sion shell bolt anchors. These anchors are for
permanent. setting in sound masonry. Their
construction eliminates the necessity of using
special masonry drills, ss each anchor drills
its own hole in masonary.

6.2.4 Group IV, wood screw and lag bolt

anchors,

£2.4.1 Those anchors are made of materials

(lead or fiber) soft enough to permit the acrew
to cut its own thread and tough enough to
withstand specified loads without danger of
stripping the thread. They are used in stone,
brick, concrete, marble, etc., and are sel
permanently in previously drilled holes. Lead
anchors should not be used where overloads or
vibration msy be expected. Fiber anchors
should not be used in waterlogged masonry nor
out of doors i semitropical and tropical zones.
The length of the anchere should be not less
than the length of the threaded part in the
screws and lag bolts to be used.

8.2.5 .Group V, nail anchors. ‘

6.2.5.1 These anchors are used where the
fixtures have to be attached without crack-
ing or chipping the fixture or the masonry,
or where small holes are important. Thess
anchors are passed through the fixture into &
previously drilled hole in the masonry and set
in place by driving their nails home. Nail
anchors should not be used near the edge of
brick or masonry unless the direction of the
expansion is at right angles to the edge or
opening.
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6.2.7 Group VI, exponded drive-bolts and
drive-studs.

6.2.7.1 Expanded drive-bolts and drive-
studs are used as anchor bolts or studs when
driven in 8 hole of a proper diameter and depth.
Their holding power depends upon the springi-
pesa in their split and expsnded stems and the
sirength of the masonry. The studs may be
driven flush with the masonry surface after the
removal of the fixture or equipment. Expanded
drive-bolts and drive-studs should not be used
where loads of intermittent character may be
expected.

6.28 Group VIiI, masonry nails.

6.2.8.1 Masonry nails are used for attaching
light fixtures. When used in concrete, brick,

JUpIPIY marinimn o Wale af o

ALL ¥ ch., l“! MM O UVIU a2 B
proper diameter and of about two-thirds of the
length of the nail. They may be hammered
directly into soft masonry, as for example,
mortar, cinder blocks, ete.

6.3 Inmstallation. Al anchoring devices shall
be set in masonry in accordsnce with the
instructions of their manufacturers. . The holes
ghall be of the recommended diameter and
Aarmth amd nhn“ ‘\A .rl““nt‘ ‘\u tha .r‘n“n OSNTR

Uopui enl 1 41:] recom-
mended by the mmuincturer of the particular
anchor. The drilled holes shall be left rough,
not reamed, and free from any drill dust.

6.3.1 Lead expansion (tamped) bolt and stud
anchors, group I, of multiple (double or triple)
ezponsion unils. Thess bolt anchors may be
embedded in holes of a dept,h equal at least to
four times the unit height in order to take
sdvantage of the full strength of the bolt
material in case of an accidental overioad.

6.4 Ordering data. Purchasing sgencies
should state:

Federal Spoc:ﬁmhon symbol title and
dats.

Name of the anchoring device.

Group, type, class, style.

e athas hawd v
OF OLDEr DAND INASG]

Material and fipish. -

Screws or bolts (when required), diameter,
-length, head or nut shape.

Quantity.

Whether proof load tests ‘are required,
{Options] on nonmilitary orders.)

Level of packaging and packing,
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and whould exercise any desired option offered
herein {(see 3.2.1.1.1.1, 3.2.1.1.1.2, 3.2.2.1.1,
32212 32213, 3212211, 3222211,
3.222212.1, 3.22232, 3.23.i.1, 3241},
3.2.5.1.4,3.2.5.1.4.1,3.2.5.1.5,3.2.5.2,3.2.5.2.2,
3.2.5.24.1,3252.42, 41,42, 421,431, 5.1,
5.2, 5.3.2, 5.5.1 and 5.5.2).

6.5 Transportation description. The proper
transportation description applicable to the
masonry anchoring devices:

Awnceors, BuiLping, InoN, Sreen, Zinc or
Brass

Carload, minimum, 40,000 pounds
Truckload, minimum, 38,000 pounds..

6.8 It is beheved that this specification -
adequately describes the characteristics neces-
sary to secure the desired material, and that
normally no samples will be necessary prior to
award to determine compliance with this speci-
fication. 1If, for any particular purpose, sam-
ples with bids are necessary, they should be
specifically asked for in the invitation for bids,
and the particular purpose to be served by the
bid sample should be definitely stated, the
spelnﬁnohnn to npn‘y n a_l athar m‘hﬂf‘t&

6.7 Tlustrations of anchoring devices shown
in this specification are for the convenience of
the purchasers and are not intanded to preclude
the purchase of devices which are otherwise in
accordance with the requirements of this speci-
fication.

€8 Federal specifications do not include all
types, classem, atyles, sizes, etc,, of the com-
moditien mtbt_u_ntad by the titlea o! the specifiea-
tions, or which are oomm_mdly svallable, but
are intended to cover the types, ste., which are
suitabla for Federal Government requirerenta.

6.9 Federal . Standard No.- 102 should be
referred to for definitions and applications of the
various levels of packaging protection for sup-
plies and equipment.

6.10 This specification supersedes the fol-
lowing GSA Specifications: GSA 578, July 3,
1942; GSA 584, September 1%, 1942; and GSA
884, Augusat 28, 1945,

Notice.—When Government drawinsa specifica-
tiona, or other data are used for any purposs other than
in connection with a definitely related Government
procurersent operstion, the United States Governmient



thereby incurs nc respoosibility nor any obligation
whatsoever; and the fact that the Government may
have formulsted, furnished, or in any way supplied the
said drawings, specifieations, or other data, is not to be
regarded by implication or otherwise as ie any manner
licensing the holder or any other person or corporation,
or conveying any rights or permission to manufacture,
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use, or sell any patented invention that may in any way
be related thereta,

MILITARY INTEREST:
Army; B Sig
Navy: Y S
Alr Force
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