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This standard is issued under the fixed designation E 1190; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
€' Note—An editorial change was made in Table 1 in February 2004.
1. Scope A10.3 Safety Requirements for Powder-Actuated Fastening

1.1 These test methods describe procedures for determining Systems
the static §X|al tens.|le and shear strengths of power-actuat%g Terminology
fasteners installed in structural members made of concrete, e ) )
concrete masonry, and steel. 3.1 Definitions of general terms may be found in Terminol-

1.2 These test methods are intended for use with fastenefdly E631. . , _
that are installed perpendicular to a plane surface of the 3-2 Descriptions of Terms Specific to This Standard:
structural member. 3.2.1 powder-actuated fastening systera system that uses

1.3 Tests for combined tension and shear, fatigue dynami@xplosive powder to embed the fastener in structural elements.
and torsional load resistance are not covered. 3.2.2 power-actuated fastening systera system that uses

1.4 The values stated in metric (SI) units are to be regarde@XPl0osive powder, gas combustion, or compressed air or other
as standard. The inch-pound units in parentheses are &S {0 embed the fastener in structural elements.
information only. 3.2.3 drive pin—a nail-like metal fastener designed to

1.5 This standard does not purport to address all of the@tach one material to another. _ _
safety concerns, if any, associated with its use. It is the 3.2.4 threaded stud-a round metal-wire fastener, with a

responsibility of the user of this standard to establish appro-Pointed shank at one end and threads along the other end,
priate safety and health practices and determine the appncade&gned to be used as a removable fastening or in conjunction

bility of regulatory limitations prior to useSpecific hazard With a threaded coupler.
statements are given in Section 6. 3.2.5 structural memberan element of a structural system

such as a beam, column, or truss.
2. Referenced Documents 3.2.6 static load—a load or series of loads that are sup-
2.1 ASTM Standards: ported by or are applied to a structure so gradually that forces
E 4 Practices for Force Verification of Testing Machfhes ~caused by change in momentum of the load and structural
E 171 Specification for Standard Atmospheres for Condi£léments are negligible and all parts of the system at any
tioning and Testing Flexible Barrier Materidls instant are essentially in equilibrium. _ _
E 575 Practice for Reporting Data from Structural Tests of 3:-2.7 tensile test-a testin which a fastener is loaded axially
Building Constructions, Elements, Connections, and Asin tension at a specified rate.

semblied 3.2.8 shear test-a test in which a force is applied perpen-
E 631 Terminology of Building Constructiohs dicularly to the axis of the fastener and parallel to the surface
2.2 ANSI Standard: of the structural member.

3.2.9 fastener spacing,-sthe distance between the longi-
tudinal axes of two fasteners in the same plane. Also, distance
between longitudinal axis of fastener and nearest edge of
test-system supports (sseén Fig. 1).

These test method dor the urisdiction of ASTM Committee E-6 3.2.10 edge distance,<the distance from the longitudinal
ese (est methods are unader the jurisaiction o ommittee E-6 on .
Performance of Buildings and are the direct responsibility of Subcommittee EOG.l?XIS (Cen,ter) OT a f_aste,ner to the nearest edge of the structural
on Structural Performance of Connections in Building Construction. member in which it is installed.
Current edition approved April 15, 1995. Published June 1995. Originally
published as E 1190 — 87. Last previous edition E 1190 — 87.
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FIG. 1 Typical Static Tension Test Arrangement

3.2.11 embedment depthh-the distance from the surface test system supports shall be of sufficient size to prevent failure
of the structural member to the installed end of the fasteneof the surrounding structural member. The loading rod shall be
including its point, if any. of a size to develop the ultimate strength of the fastener

3.2.12 displacement-movement of a fastener relative to hardware with minimal elongation and shall be attached to the
the structural member. In tensile tests, displacement is medastener by means of a connector that will minimize the direct
sured along the axis of the fastener; in shear tests it is measuré@nsfer of bending forces through the connection. When
in the direction of the applied load perpendicular to the axis ofdisplacements are measured, dial gages or a linear variable

the fastener. differential transformer (LVDT) shall be mounted in a manner
o SO as to ensure accurate displacement measurement.
4. Significance and Use 5.1.2 Shear Test

4.1 These test methods are intended to measure the anchorb.1.2.1 A system suitable for applying shear forces is shown
ing capability and shear resistance of power-actuated fastenarsFig. 2. for a single fastener specimen. The components of the
to provide information from which applicable design values aretest fixture shall be of sufficient size and strength to prevent
to be derived for use in structural applications, such as iryielding during application of the ultimate test load. The test

members of concrete, concrete masonry, and steel. system support shall be of sufficient size to prevent local failure
of the structural member in the bearing contact area. When
S. Apparatus displacements are measured, dial gages or a linear variable

5.1 Equipment-Any system suitable for applying tensile differential transformer (LVDT) shall be mounted in a manner
and shear forces shall be used, provided the requirements feo as to ensure accurate displacement measurement.
rate of loading in 9.4 are met, and the instrumentation is 5.1.2.2 The thickness of the shear fixture in the immediate
capable of measuring the forces to an accuracy withid %  vicinity of the test fastener shall be approximately equal to the
of the applied force, when calibrated in accordance withfastener diameter at the point of intersection of the fastener and
Practices E 4. The device shall be of sufficient capacity tdhe base material unless otherwise specified. The hole in the
prevent yielding of its various components and shall ensurshear fixture designed to accommodate the fastener shall have
that the applied tensile forces remain parallel to the axes of tha diameter that is 0.5 0.1 mm (0.020+ 0.004 in.) greater
fasteners and that the applied shear forces remain parallel to thigan that of the fastener tested. The initial shape of the hole in
surface of the structural member during testing. Load cellshe shear fixture shall correspond to that of the fastener cross
shall be used for laboratory testing. If pressure gages are useéction and shall be maintained throughout all tests. Worn or
for field testing, they shall be calibrated immediately prior todeformed holes shall be repaired. When required, insert sleeves
use. shall be installed in the shear plate to meet these requirements,

5.1.1 Tensile Test-A system suitable for applying tensile provided they do not increase deformation of the anchorage
forces is shown in Fig. 1 for a single fastener specimen. Thender load.
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FIG. 2 Typical Static Shear Test Arrangement

5.2 Optional Displacement MeasurementsDisplacement plane through the axis of the shear loading rod or plate. An
or deformation measurements are not required to derive desigxtension of the axis of the shear fixture shall pass through the
data for a given fastening system. centroid of the cluster of fasteners.

5.2.1 Tension Test(see Fig. 1)—Dial gages, having a
smallest division of not more than 0.025 mm (0.001 in.), or any6- Hazards
suitable measurement devices or calibrated sensors of at leas6.1 Take precaution to ensure that people are not injured and
comparable accuracy and sensitivity, such as an LVDT, shall béhat test equipment, instrumentation, and the building, its
used to measure displacement of the fastening system relaticemponents, and its finish are not damaged prior to, during, or
to the structural member. The instruments shall be positionedfter load application, by any unexpected release of potential
to measure the vertical movement of the fastener with respestrain energy accumulated during testing.
to points on the structural member, at a minimum distance of 6.2 All operators of powder-actuated tools used for the
40 mm (1.6 in.) from the center of the test fastener. Thenstallation of test specimens shall be licensed by the manu-
instruments shall be mounted on the fastener specimen dacturer. Operators shall comply with ANSI Standard A 10.3
loading rod at a distance not more than 100 mm (4.0 in.) fronrequirements and local safety requirements.
the structural member surface, in order to minimize extraneous )
movements (hardware elongation) in the displacement mea’ Test Specimens
surements. 7.1 Fastening SystemThe fastening system shall be rep-

5.2.2 Tests of a Group of Fasteners Only one set of resentative of the type and lot to be used in field construction
instruments is required for a group of fasteners tested as @nd shall include all accessory hardware normally required.
closely spaced cluster. The displacement to be used for the 7.2 Fastener Installation-The fasteners shall be installed
evaluation of the findings is the average deformation indicatedising the manufacturer’s installation instructions and tools or,
by all instruments mounted symmetrically equidistant from thewhere specific deviation is justified, in accordance with ac-
center of the cluster. cepted field methods or to meet the requirements of the tests.

5.2.3 Shear Tes(see Fig. 2)—A single dial gage, having a 7.3 Fastener PlacementAll fasteners (types, sizes, em-
smallest division of not more than 0.025 mm (0.001 in.) or anybedment depths) to be used in a given installation shall either
suitable measurement device, such as an LVDT, or calibratelde tested individually or in groups of two or more at the
sensor of at least comparable accuracy and sensitivity shall hetended spacing. Fasteners shall be installed at distances equal
used to measure the displacement of the fastening systetn or greater than those specified in Table 1 to preclude
relative to the structural member. The instrument shall benfluences from adjacent fasteners or edges during testing.
positioned to measure displacement in the direction of th&hese distances are not to be considered minimum distances.
applied force. The displacement sensor shall be placed on thkests shall be performed to determine minimum spacing and
structural member to allow the sensing element to be in direactdge distances.
contact with the fastener or be attached directly to the fastener. 7.4 Structural MemberThe structural member in which
For tests on clusters of fasteners, the instrument shall lie in the fastener is to be installed shall be representative of the
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TABLE 1 Fastener Spacing, s, and Edge Distance, c, to Preclude is 15 % or greater, the fastener capacity shall be based on the

Influences on Fastener Performance lowest test value for the original ten tests instead of increasing
Shank Diameter Mlnlrréurzcli:nastener Minimum Edge Distance, the Sample Size.

om (n) mﬁn (in'f’)' mm (in.) 8.2 All installed fasteners shall be tested regardless of
Steel Concrete Steel Concrete fastener embedment, angle of installation, damage to the

2-50“1 g(-)ot 0156 25(10) 100 (4.0)  12(05) 803t structural member, or damage to the fastener. Fasteners that

4_{ oo ) 25(1.0)  130(51) 12(05) 90 (3.5) cannot be tested, because they did not set at all, that is were not
(0.157 t0 0.199) installed properly, shall be reported as invalid data points.
5.1to 6.5 40 (1.6) 150 (5.9)  25(1.0) 100 (4.0) Invalid data points shall not be included when determining the

(0.200 to 0.250)
T The value in parenthesis was corrected editorially

average ultimate test values.

8.3 For developing minimum edge distances and fastener
spacings, the number of fasteners for each condition shall be at
least ten.
materials and configuration intended for field use. Concrete or
masonry structural members do not have to be reinforced witf- Procedure
steel (Note 1). 9.1 Positioning of Loading System

Note 1—The location and orientation of reinforcement embedded in 9.1.1 Tension Tesi-Position the loading system over the

concrete and masonry members may influence fastener capacity. ThJQStener’ such as shown "_1 F'g' 1, in such a way that the test
influence shall be evaluated if reinforcement is used. system supports are equidistant from the test fastener and

7.5 The concrete or masonry structural member thicknes spaced sufficiently apart as not to influence the test findings.

T, shall be sufficient to ensure that the installation and testins[yhe failure plane of the fastening system shall not interact with

%he test system supports. Provide uniform contact between the

g;;gen];ftggr will not crack or cause any other failure of thesurface of the structural member and the test system supports.

. Position and attach the loading rod so that the load is applied

7.6 The lengthL, and width, W, of concrete stru.cturall through the center of a single fastener, as shown in Fig. 1, or

members shall ensure that no shear breakout or tension fa|IU{ rough the centroid of a cluster of fasteners. Whenever a

spall intersects elther the out5|d_e edges of the structurzil ading plate is required in the testing of a cluster of fasteners,
member or the bearing contact points of the test frame.

7.7 The edge distance, shall be as in Table 1 where the make every effort to provide uniform loading of the individual

reaction bridge in the shear test set-up shown in Fig. 2 providefé?lStenerS of the cluster._ .
: 9.1.2 Shear Test-Position and fasten the structural member

go?é?:er?eugqtrﬁi?uglmniﬁblgg ;rllza;arr‘nciiiﬂgnmg ég?mer?]gé %f_itr?%s shown in Fig. 2 _in such a way that the test surface of the
clearance along the edge of a steel structural membér (ﬁ E(r_uctural member is paralel to the shear plate and the long
shown). A shear reaction bridge is not required when concret is of the shear rod: E’Iace the s_hear fixture onto the structural
edge di.stances exceed 150 mm or steel edge distances exc ember an_d secure itin place V-Vlth the appropriate nut or other

9 9 ?&%ng device used for the particular fastener to be tested. The

50 mm. :

. . . . amount of force exerted on the shear plate by the nut or locking
' '7.8 When testing fasteners installed in horizontal mortardevice has a significant effect on the shear capacity of the
joints, the masonry wall shall be treated as a complet

.?astening system and shall be uniform for each series of tests

s_tructl_JraI member. The minimum edge distances and SpaC"B’erformed. The amount of force applied shall be in accordance
listed in Table 1 for concrete structural members do not applyovith that specified by the fastener manufacturer or, where

to masonry walls. Faste,ne.r s shall pe |_nstalled_ N masonry Waugpecific deviation is justified, in accordance with accepted field
using the manufacturer’s installation instructions or in accor-

; . methods.
dance with accepted field methods. 9.2 Mounting of Instrumentgsee 5.2):

9.2.1 Tension Test-Use dial gages, measurement devices,
8. Number of Tests ; e S
. ) o or suitable sensors, as specified in 5.2.1, for each individual

8.1 Tensile or Shear Resistaned-or determining the aver- fastener or cluster of fasteners. Mount the instruments on the
age tensile or shear resistance, perform at least the minimufgstener or loading rod in accordance with the requirements of
number of tests per condition specified in Table 2. Depending 2 1. place the sensing elements of the instruments normal to
on the purpose of the test, the number of tests shall bgnq in contact with a special bearing plate on the surface of the
fastener type, size, embedment depth, location, and for eagfe direction of the applied load. For clusters, use at least two
variation in the type or strength of structural member. Alter-jnstruments in any convenient arrangement consistent with the
natively, if the sample size is ten and the coefficient of Variatio”requirements of 5.2.2.

9.2.2 Shear Test-Use a single instrument to measure shear
slip of either individual or clustered fasteners. Mount the

TABLE 2 Number of Tests Required For Statistical Data instrument on the structural member to allow the sensing

Coefficient of Variation, % Minimum Number of Tests Required element to be attached directly to the fastener as previously
Up to 15 10 . . . .
15 aﬁdzremer 30 described, in such a way as to measure displacement in the

direction of the applied load.
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9.3 Load Application for a Given Periedf application of 12.1.4 Description of the fastening system tested and physi-
a given load is required for a certain period, such as 24 hgal description of the structural members, including dimen-
deformation readings shall be taken at the beginning, asions of the test section, and pretest curing, if any,
intervals during this period, and at the end of this period, to 12.1.5 Detailed drawings or photographs of test specimens
allow the satisfactory plotting of a time-deformation curve for before and after testing if not fully described otherwise,
the complete period. 12.1.6 Description of test equipment used and calibration
9.4 Rate of Loading-Apply the rate of increment loading at records,
a constant rate of motion of the movable crosshead of the 12.1.7 Physical strength properties of the structural member
testing machine or at a uniform rate of loading. Run the tesin which the fastener(s) is embedded, based on test data for
with the force being applied at a uniform rate so that theconcrete cylinders, masonry units, or grout, obtained at time of
ultimate strength of the fastener is reached in no less than 30 fastener tests,

12.1.8 Concrete mixture(s), including a complete descrip-

10. Failure Analysis tion of the type and size of aggregate used in the concrete and
10.1 Load at Failure—Determine the maximum test load water-cement ratio, if applicable,
for each assembly tested to failure. 12.1.9 Mill certificates for structural steel members,
10.2 Concrete or Masonry Failure Modes Failure occurs 12.1.10 Description of the procedure and materials used to
by one or a combination of the following modes: install the fastening system,
10.2.1 Brittle failure of the structural member in the form of 12.1.11 Age, in days, of the structural member at time of
a shear cone. test,

10.2.2 Failure of the structural member by cracking that 12.1.12 Age, in hours or days, of fastening system since
radiates outward from the location of the fastening devicejnstallation, where applicable,

resulting in pull-out of the fastener. 12.1.13 Moisture condition, at the time of test, of the

10.2.3 Failure of the bond between a fastener and thétructural member in percent of oven-dry weight (Note 2),
structural member. where applicable,

10.3 Fastener Failure Modes-Failure occurs by one or a 12.1.14 Average depth, in millimetres (inches), of fastener
combination of the following modes: embedment,

10.3.1 Failure of the bond between a fastener and the 12.1.15 Description of test method and loading procedure
structural member (tension). used and actual rate of loading,

10.3.2 Ductile failure of the fastener (tension). 12.1.16 Number of replicate specimens tested,

10.3.3 Shear failure of the fastener. 12.1.17 Number of, and reason(s) for, test specimens not

10.3.4 Bending failure of the fastener (shear). tested,

10.4 The yielding or fracture of any component of the 12.1.18 Individual and mean maximum load values, in
fastening device including hardware accessories shall constirewtons (or pounds-force), per embedded fastéhgo( P, or

tute failure. both) and standard deviations, where applicable,
12.1.19 Individual and mean slip values (optional) at ulti-
11. Calculation mate and intermediate load values, in millimetres (inches), and

load versus displacement graphs (optional),
12.1.20 Photographs, sketches, or word descriptions of the
lure modes observed,

11.1 Maximum Load Data
11.1.1 Determine the average of the maximum loads pey .
fastener as the arithmetic mean of all maximum loads for zfa' o
given test series wheif, = average ultimate load in a tension  12-1.21 Summary of findings, _
test series, anB, = average ultimate load in a shear test series. 12.1.22 Relevant test limitations and recommendations, and
11.1.2 In tests of clusters of fasteners, the average of the 12.1.23 Listing of observers of tests and signatures of
maximum loads per test series is divided by the number ofesponsible persons.
fasteners per cluster in order to obtain the average of the Note 2—The moisture content of the structural member at time of test

maximum loads per fastener. may be determined by several methods including drying of small samples
11.1.3 Determine the standard deviation. to constant mass or use of moisture meters.
12. Report 13. Precision and Bias

12.1 The report on static tests shall include the applicable 13.1 Precisior—No data are available on precision of these

information listed in Practice E 575 and specifically the fol- €8St methods. _ _
lowing: 13.2 Bias—Data cannot be obtained on bias of these test

12.1.1 Date of test and date of report, methods since no standard reference materials exist.

12.1.2 Test sponsor and test agency,

12.1.3 Identification of fasteners tested: manufacturerl4: Keywords
model, type, material, finish, shape, dimensions, and other 14.1 concrete; drive pin; edge distance; failure modes;
pertinent information, such as power level of cartridges used téastener; masonry; powder-actuated; power-actuated; shear
install test specimens, cracks, and other defects, test; spacing; structural member; tension test; threaded stud
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ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



