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Mechanical Anchors

Mechanical anchors are available in many variations and choices and can usually be

|oaded immediately after installation which may be an advantage in many applications. Steel
mechanical anchors also generally have a greater resistance to the effects of

elevated temperature when compared with adhesives such as ester based resins or

epoxies. Mechanical anchors can also be described by their style (e.g. undercut, expansion, screw,
etc).

Undercut anchors

Undercut anchors expand at the bottom of the drilled hole similar to a compression type anchor
except that the actual diameter of the expanded area is wider than the drilled hole, undercutting the
base material similar to a dove tail slot. Anchors of this type can be self undercutting or may require
a secondary drilling operation to form the undercut at the bottom of the drilled hole. During
installation, as the expansion mechanism undercuts

the base material, it forms a large bearing area which can transfer greater load to the

base material.

Expansion anchors
Expansion anchors can be used to describe the majority of concrete and masonry anchors. Anchors
of this type are designed with an expansion mechanism that compresses against the base material.

The expansion mechanism may be a sleeve, slotted shell, slotted stud, or wedge assembly which is
actuated by a tapered cone, tapered plug, nail, bolt, or screw depending upon the anchor style. The
compression of the expansion mechanism against the wall of the drilled hole allows the anchor to
transfer the load to the base material. Anchors which are expanded by tighteningabolt or nut are
considered to be torque controlled while those that are actuated by drivinga nail or plugare
considered to be deformation controlled. A deformation controlled anchor can develop a higher
initial compression force when compared to a torque controlled anchor. Compression anchors may
also be pre-expanded and/or used in conjuction with a drive nail. The expansion mechanism on an
anchor of this styleis actuated as it is compressed during the driving operation into the anchor hole.

Screw anchors

Screwanchors develop their load capacity by tappinginto and creating an interlock between the
anchor and the base material. In the most common systems, an undersized holeis drilled into the
base material. As the anchor is driven in, a keying/friction force is developed between the shank of
the anchor and the base material. This type of anchor can be suitable for sustaininglight to heavy

duty loads depending on the anchor design.
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Atomic+ Undercut™ PRODUCT INFORMATION
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FASTENING INNOVATIONS

Atomic+ Undercut™ anchor
PRODUCT DESCRIPTION

The Atomic+ Undercut anchor is designed for applications in cracked and uncracked concrete.
The anchors are available in standard ASTM A 36 steel, high strength ASTM A 193 Grade B7
high strength steel and Type 316 stainless steel designations.

The Type 316 stainless steel version can be considered for exterior use and industrial
applications where a high level of corrosion resistance is required.

The Atomic+ Undercut anchor is installed into a pre-drilled hole which has been enlarged at the
bottom in the shape of a reversed cone using the Powers Undercut drill bit. The result is an
anchor which transfers load mainly through bearing, and unlike a typical expansion anchor is
not dependent upon friction between the expansion sleeve and the concrete. Due to the use of
a thick walled expansion sleeve, the load is distributed to a large area which can provide ductile
behavior of the anchor even at relatively shallow embedments.

GENERAL APPLICATIONS AND USES

e Structural connections, i.e. beam and column anchorage

e Safety related attachments

e Tension zone applications, i.e. cable trays and strut, pipe supports, fire sprinkler
e Seismic and wind loading

¢ Heavy duty loading

FEATURES AND BENEFITS

+ Consistent performance in high and low strength concrete

+ Anchors available for standard installations and for through bolt applications where the
fixture is already in place

+ Length ID code and identifying marking stamped on head of each anchor

+ Load transfers to concrete through bearing, not friction

+ Bearing load transfer allows for closer spacing and edge distances.

+ Can be designed for predictable ductile steel performance behaves like a cast in place bolt.

+ Undercut created in seconds with durable tool

APPROVALS AND LISTINGS

International Code Council, Evaluation Service (ICC-ES), ESR-3067
Code compliant with the 2009 IBC, 2009 IRC, 2006 IBC, 2006 IRC, 2003 IBC, and 2003 IRC

Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural concrete under the
design provisions of ACI 318 (Strength Design method using Appendix D)

Evaluated and qualified by an accredited independent testing laboratory for recognition in cracked
and uncracked concrete including seismic and wind loading (Category 1 anchors)

GUIDE SPECIFICATIONS

CSI Divisions: 031571-Concrete Anchoring and 05090 - Metal Fastening.
Undercut anchors shall be Atomic+ Undercut anchors as supplied by Powers Fasteners, Inc., Brewster, NY.
Anchors shall be installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor Designation
AnchorComponent Standard High Strength Type 316
ASTM A 36 ASTM A 193 Grade B7 Stainless Steel
Threaded Rod ASTM A 36 ASTM A 193 Grade B7 Type 316 Stainless Steel
Expansion Coupling ASTM A 108 12L14 | ASTM A 108 12L14 Type 316 Stainless Steel
Expansion/Spacer Sleeve | ASTM A 513 Type 5 | ASTM A 513 Type 5 Type 316 Stainless Steel
Type 316 Stainless Steel,

Hex Nuts Carbon Steel, ASTM A 563, Grade A ASTM A 563, Grade A
Washer Carbon Steel, ASTM A 844; Meets dimensional Tﬁ:eﬂ gisr;:zlnnslii)s:a?tfei:h ﬁzjn'\gnissg?'

requirments of ANSI B18. 2.22.2, Type A Plain ANSI B18,22.2, Type A

Zinc Plating according to ASTM B 633, SC1,
Plating Type Il (Fe/Zn 5) Minimum plating requirement N/A

for Mild Service Condition

SECTION CONTENTS

General Information

Material Specifications
Anchor Specifications
Installation Specifications
Installation Instructions
Performance Data
Factored Design Strength

Ordering Information

Atomic+ Undercut Assembly

THREAD VERSION

UNC threaded stud

ANCHOR MATERIALS

Carbon Steel
High Strength Carbon Steel
Type 316 Stainless Steel

ANCHOR SIZE RANGE (TYP.)
3/8" diameter through 3/4" diameter

SUITABLE BASE MATERIALS

Normal-weight concrete
Structural sand-lightweight concrete

This Product Available In

PDA\

Powers Design Assist
Real Time Anchor Design Software
www.powersdesignassist.com
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ANCHOR SPECIFICATIONS

Dimensional Characteristics Table for Atomic+ Undercut

Anchor Rod Rod Anchor Sleeve Sleeve Eé(gjnlsiinon Max. Fixture
A_ncho_r Anchor Type ASTM Diameter, Length, Length, Diameter, Dian?etegr Thickness,
Designation Designation p b s s de .
(inch) (inches) (inches) (inch) (inch) (inches)
03100SD Standard A 36 3/8 5-1/2 2-3/4 5/8 5/8 1-3/4
03102SD | Through bolt (TB) A 36 3/8 5-1/2 4-1/2 5/8 5/8 1-3/4
03600SD Standard Type 316 SS 3/8 5-1/2 2-3/4 5/8 5/8 1-3/4
03602SD  |Through bolt (TB)|  Type 316 SS 3/8 5-1/2 4-1/2 5/8 5/8 1-3/4
03104SD Standard A 193, Grade B7 3/8 6-3/4 4 5/8 5/8 1-3/4
03106SD  |Through bolt (TB)| A 193, Grade B7 3/8 6-3/4 5-3/4 5/8 5/8 1-3/4
03108SD Standard A 36 12 7 4 3/4 3/4 1-3/4
03110SD | Through bolt (TB) A 36 12 7 5-3/4 3/4 3/4 1-3/4
03608SD Standard Type 316 SS 112 7 4 3/4 3/4 1-3/4
03610SD  |Through bolt (TB)|  Type 316 SS 112 7 5-3/4 3/4 3/4 1-3/4
03112SD Standard A 193, Grade B7 112 8 3/4 3/4 1-3/4
03114SD | Through bolt (TB)| A 193, Grade B7 12 8 6-3/4 3/4 3/4 1-3/4
03116SD Standard A 193, Grade B7 12 9-3/4 6-3/4 3/4 3/4 1-3/4
03118SD | Through bolt (TB)| A 193, Grade B7 1/2 9-3/4 8-1/2 3/4 3/4 1-3/4
03120SD Standard A 36 5/8 7-3/4 4-112 1 1 1-3/4
03122SD  |Through bolt (TB) A 36 5/8 7-3/4 6-1/4 1 1 1-3/4
03620SD Standard Type 316 SS 5/8 7-3/4 4-1/2 1 1 1-3/4
03622SD  |Through bolt (TB)|  Type 316 SS 5/8 7-3/4 6-1/4 1 1 1-3/4
03124SD Standard A 193, Grade B7 5/8 10-3/4 7-112 1 1 1-3/4
03126SD | Through bolt (TB)| A 193, Grade B7 5/8 10-3/4 9-1/4 1 1 1-3/4
03128SD Standard A 193, Grade B7 5/8 12-1/4 9 1 1 1-3/4
03130SD  |Through bolt (TB)| A 193, Grade B7 5/8 12-1/4 10-3/4 1 1 1-3/4
03132SD Standard A 36 3/4 8-5/8 1-1/8 1-1/8 1-3/4
03134SD  |Through bolt (TB) A 36 3/4 8-5/8 6-3/4 1-1/8 1-1/8 1-3/4
03632SD Standard Type 316 SS 3/4 8-5/8 1-1/8 1-1/8 1-3/4
03634SD  |Through bolt (TB)|  Type 316 SS 3/4 8-5/8 6-3/4 1-1/8 1-1/8 1-3/4
03136SD Standard A 193, Grade B7 3/4 13-5/8 10 1-1/8 1-1/8 1-3/4
03138SD | Through bolt (TB)| A 193, Grade B7 3/4 13-5/8 11-3/4 1-1/8 1-1/8 1-3/4
Atomic+ Undercut Anchor Detail Length Identification
omioncong | Pomn e T [ Alsclole]r
I From Rt 2t 2t 3t 3R] 4
= :—L [ |_ 5 & _I ______ M‘ua_ " | Uptobutnotinduding| 2" |2-12"| 3" |32"| 4" |a12"
l . L ' I Mark G | H | 1 bk L
Head Marking From spt| 5t [5aR'| 6 |6t | 7
i ;\\ Legend Up to butnotincluding| 5" |5-12"| 6" |6-12"| 7 712"
Letter Code = Length Identification Mark Mark M N 0 p 9 R W 7
‘+' Symbol = Strength Design Compliant Anchor
(see ordering information) From 7-12" | 8" 812" | 9" |9112"| 10 " 12"
Up to but notincluding| 8" |81/2"| 9" |9-12" | 10" 1" 12 13

Length identification mark indicates overall length of anchor.
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INSTALLATION SPECIFICATIONS

=
b Installation Specifications for Atomic+ Undercut Anchors
T - -
> Anchor Property/Setting Notation| Units Nominal Anchor Diameter
< Information 3/8 inch 1/2 inch 5/8 inch 3/4 inch
)
> ) ) 3 in. 0.625 0.750 1.000 1.125
- Outside anchor diameter & (d] (mm) (15.9) (19.1) (25.4) (28.6)
g Minimum diameter of hole dp in. 7116 9/16 11/16 13/16
N clearance in fixture? (mm) (11.1) (14.3) (17.5) (20.6
g Minimum nominal b in. 3-18 | 438 | 414 | 5-1/4 7 5 8 9-1/2 5-7/8 | 10-7/8
= embedment depth nom 1 (mm) (79) ) | oy | (33) | (178) | (127) | (203) | (241) | (149) | (276)
wn
Effective embedment h in. 2-3/4 4 4 5 634 | 412 | 7112 9 5 10
ef (mm) (68) (102) | (102) 27y | a7y | M4 | (1) | (229 (127) | (254)
Mini hole deth’ b in. 3-8 | 438 | 414 | 5-1/4 7 5 8 9-1/2 5-7/8 | 10-7/8
iimum hole dep 0 mm) | @9 | amy | aos) | @33 | a7e) | 27 | o4 | @41 | (49) | @76
b in. 5-1/2 8 8 10 13-1/2 9 15 18 10 20
min (mm) | (140) | (204) | (204) (254) | (343) | (2290 | (381) | (57 (254) | (508)
forces | in. 4-1/8 6 6 7-1/2 | 10-18 | 634 | 11-va | 132 | 712 15
Minimum concrete member A mm) [ (05) | (152) | (152) [ (190) | @57) | (171) | (256) | (343) | (190) | (381)
thickness b in. 4-3/8 6 6 7-172 | 10-1/8 | 634 | 11-14 | 1312 | 7112 15
min (mm) | (111) (152) (152) (190) (257) (171) (256) (343) (190) (381)
forcos | N 512 | 10-1/4 | 9-1/4 13 20-1/4 | 9-112 21 27 10-1/2 30
ac= 1 mm | (1400 | (2600 | (235) (330) | (514) | (241) | (533) | (686) 267) | (762)
Minimum edae distance o in. 2-14 | 3-14 | 3-1/4 4 5-3/8 | 3-5/8 6 7-1/4 4 8
9 min (mm) (57) (82) (82) (102) (86) (92) (152) | @184y | (102) | (204)
Minimum spacing distance . in. 2-3/4 4 4 5 634 | 412 | 7112 9 5 10
pacing min (mm) (70) (102) (102) (127) (171) (114) (190) (229) (127) (254)
. ) ) in. 1-3/4 1-3/4 1-3/4 1-3/4
Maximum thickness of fixture t (mm) (44) (44) (44) (44)
Maximum torque Tinst ft.-Ibf. 26 44 60 133
Torque wrench / socket size in. 9/16 3/4 15/16 1-1/8
Nut Height in. 21/64 7116 35/64 41/64
Stop Drill Bit
Nominal stop drill bit diameter dpit in. Asl@l A3[<lil AIIISI 1Aljl/SEI;
?rf?tglf:t'i'oﬁit for anchor 32205D | 32215D | 32225D | 32235D | 32245D | 32255D | 32265D | 3227SD | 32285D | 32295D
Drilled hole depth of stop bit! 318 | 4358 | 4-14 | 5-1/4 7 5 8 9-12 5-7/8 | 10-7/8
Stop drill bit shank type SDS SDS SDS-Max SDS-Max
Undercut Drill Bit
Nominal undercut drill bit .
diameter dyc in. 5/8 3/4 1 1-1/8
Undercut drill bit designation 3200SD 3201SD 3202SD 3203SD
Maximum depth of hole for in. 9 10-1/4 12-1/4 13-1/2
undercut drill bit (mm) (229) (260) (311) (343)
Undercut drill bit shank type SDS SDS SDS-Max SDS-Max
Required impact drill energy ft.-Ibf. 1.6 2.5 3.2 4.0
Setting Sleeve
Recommended setting sleeve 3210SD 3211SD 32125D 3213SD

For SI: 1inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.

1. For through bolt applications the actual hole depth is given by the minimum hole depth plus the maximum thickness of fixture less the thickness of the actual part(s)
being fastened to the base material (ho,act = ho + t — tol).
2. For through bolt applications the minimum diameter of hole clearance in fixture is 1/16-inch larger than the nominal outside anchor diameter.

3. The notation in brackets is for the 2006 IBC.
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™

INSTALLATION INSTRUCTIONS

Installation Instructions for Atomic+ Undercut Anchors

1.) Drill the 2.) Clean the

hole to proper hole using
depth and a blow-out
diameter per bulb or
specifications compressed air.
using roto-

hammer and

stop drill.

3.) Insert the
undercut bit
and start the
rotohammer.
Undercutting is
complete when
the stopper
sleeve is fully
compressed
(gap closed)

4)) Clean the
hole using

a blow-out
bulb or
compressed air.

.) Insert anchor
/nto hole. Place
setting sleeve
over anchor
and drive the
expansion
sleeve over
the expansion
coupling.

6.) Verify that
the setting
mark is visible
on the theaded
rod above

the sleeve.

1.) Apply proper
torque.

Atomic+ Undercut Anchor Detail (before and after application of setting sleeve and attachment)

_E” % ; ‘ﬂé‘ 9
— ty,—gﬂ 0 e i \é’ .
<. f tul 1 tul 7 /A
,b . d —— . a p s 4 8
o d: 5 r } a = d, = g ; = d, =
!", h, a h,, SH b Mhone (s —eri d, e ¥ 3 ] d, .
- st a
Ty iz T\ LR
: =1 x|~ A
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Standard Type (Pre-set Version) Through Bolt Type
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PERFORMANCE DATA

=
b Tension and Shear Design Information For Atomic+ Undercut Anchor in Concrete
g (For use with load combinations taken from ACI 318 Section 9.2)1.2:3
= Anchor Property / . . Nominal Anchor Diameter
- . . Notation| Units
g Setting Information 3/8 inch [ 112 inch [ 5/8 inch [ 3/4 inch
= Anchor category 1,20r3 - 1
b n
. . 9 in. 0.625 0.750 1.000 1.125
% Outside anchor diameter & (q)] (mm) (15.9) (19.1) (25.4) (28.6)
- . h in. 2-3/4 4 4 5 6-3/4 4-1/2 7-112 9 5 10
o Effective embedment ef | (mm) (68) (02 | o2y | aany | arny | @iy | (e0) | @29 | (27 | (s
a STEEL STRENGTH IN TENSION AND SHEAR3
Tensile stress area of anchor A in.22 0.0775 0.1419 0.2260 0.3345
rod steel se (mm?) (50) (91) (146) (216)
Minimum specified yield strength of f ksi 36 105 36 105 105 36 105 105 36 105
anchor rod'0 y (Nmm2) | (248) (723) (248) (723) | (723) (248) (723) | (723) (248) (723)
Minimum specified ultimate £.8 ksi 58 125 58 125 125 58 125 125 58 125
tensile strength of anchor rod'0 uta (Nmm?) | (400) (860) (400) (860) | (860) (400) (860) (860) (400) (860)
Steel hi . 10 N8 Ib 4,495 9,685 8,230 17,735 | 17,735 13,100 | 28,250 | 28,250 | 19,400 41,810
teel strength in tension, static sa &) | ooy | @2 | cen | @eny | @y | oss | 26 | 126.1) | 6.3) | (186.0)
Steel hin sh 10 V.8 Ib 2,245 4,885 4,110 8,855 8,855 6,560 14,110 | 14,110 9,685 20,875
teel strength in shear, static sa &) | oo | @ | 08 | Gas) | Gos) | 293 | 630 | 630 | 432 | (932
Steel hin sh 10 V.8 Ib 2,245 4,885 4,110 8,855 8,855 6,560 14,110 | 14,110 9,685 20,875
teel strength In shear, seismic eq &) | oo | @ | 08 | Gos) | 695 | @93 | 630 | 630 | 432 | (932
Minimum specified yield strength of anchor f ksi 30 . 30 . . 30 . . 30
rod (Type 316 stainless steel anchor) vss o L (nmm?) | (205) (205) (205) (205)
Minimum specified ultimate tensile strength of f.. 8 ksi 75 . 75 . . 75 ) . 75
anchor rod (Type 316 stainless steel anchor) uta,ss (N/mmz) (515) (515) (515) (515)
Steel strength in tension, static N. 8 b 4,415 . 8,085 . . 12,880 i i 19,065
(Type 316 stainless steel anchor)!! 5a,55 (kN) (19.6) (36.0) (57.3) (84.8)
Steel strength in shear, static V.. 8 Ib 2,650 i 4,850 . . 7,725 i . 11,440
(Type 316 stainless steel anchor) 1! sa,ss (kN) (11.8) (21.6) (34.4) (50.9)
Reduction factor for steel
strength in tension2 ¢ ) 0.75
Reduction factor for steel ¢ . 0.65

strength in shear?

CONCRETE BREAKOUT STRENGTH IN TENSION AND SHEAR?

Effectiveness factor for uncracked concrete Kuncr - 30 30 30 30
Effectiveness factor for cracked concrete [ - 24 24 24 24
Modification factor for cracked and Y8 1 1 1 1
uncracked concrete? N (See note 4) (See note 4) (See note 4) (See note 4)
Reduction factor for concrete breakout i
strength in tension? ¢ - 0.65 (Condition B)
Reduction factor for concrete breakout ¢ : 0.70 (Condition B)

strength in shear2

PULLOUT STRENGTH IN TENSION?

Characteristic pullout strength Ib
I e 2,500 gsi) Np,uncr kN See note 6 See note 6 See note 6 See note 6
Characteristic pullout strength, cracked N b 9,000 11,500 15,000 22,000
concrete (2,500 psi)5 b, cr (kN) See note 6 (40.2) See note 6 (51.3) See note 6 (67.0) See note 6 (98.2)
Characteristic pullout strength, 8 b 9,000 11,500 15,000 22,000
seismic (2,500 psi)g,' 10 Neq (kN) See note 6 (40.2) See note 6 (51.3) See note 6 (67.0) See note 6 (98.2)
Reduction factor for pullout strength? ¢ - 0.65 (Condition B)

PRYOUT STRENGTH IN SHEAR?
Coefficient for pryout strength kcp - 2.0 | 2.0 | 2.0 | 2.0
Reduction factor for pryout strength? ¢ - 0.70 (Condition B)

For SI: 1inch = 25.4 mm, 1 ksi = 6.895 MPa (N/mm?2), 1 Ibf = 0.0044 kN, 1 inZ = 645 mmZ.

1. The data in this table is intended to be used with the design provisions of ACI 318 Appendix D; for anchors resisting seismic load combinations the additional
requirements of ACI 318 D.3.3 shall apply.

2. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318 Section 9.2 or UBC Section 1612.2. If the load combinations of
ACI 318 Appendix C or IBC Section 1909.2 are used, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.5. For reinforcement that
meets ACI 318 Appendix D requirements for Condition A, see ACI 318 D.4.4 for the appropriate & factor.

3. Anchors are considered a ductile steel element as defined by ACI 318 D.1.

4. For all design cases ¥¢, NV =1.0. The appropriate effectiveness factor for cracked concrete (k¢) or uncracked concrete (kync) must be used.

5. For all design cases ¥¢ P =1.0. For concrete compressive strength greater than 2,500 psi, N, = (pullout strength value from table)*(specified concrete
compressive strength/2500)0-3.

6. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.

7. Anchors are permitted to be used in structural sand-lightweight concrete provided that N, Neg and Npn mulitplied by a factor of 0.60.

8. For 2003 IBC code basis, fuza replaces fut ; Nsa replaces Ns; W n replaces ¥3; and Neg replaces Np,seis; and Veg replaces Vsa, seis.

9. The notation in brackets is for the 2006 IBC.

10. Only Applicapable for carbon steel anchors.

11. Calculated using futa,ss = 57 ksi (1.9 1)) in accordance with ACI 318 Appendix D.
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PRODUCT INFORMATION Atomic+ Undercut™

Factored Design Strength (¢N, and ¢V,) Calculated in Accordance with ACI 318 Appendix D:

1. Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight-concrete with minimum slab thickness,
ha = hmin, and with the following conditions:

- Gat is greater than or equal to the critical edge distance, cac (table values based on ca7 = o).

- Ga2is greater than or equal to 1.5 Ga1.

2. Calculations were performed according to ACI 318-05 Appendix D. The load level corresponding to the controlling failure mode is
listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete breakout and pryout). Furthermore, the 0
capadities for concrete breakout strength in tension and pryout strength in shear are calculated using the effective embedment 3 fi
values, hef, for the selected anchors as noted in the design information tables. Please also reference the installation specifications for more information.

3. Strength reduction factors (¢) Were based on ACI 318 Section 9.2 for load combinations. Condition B is assumed.

4. Tabular values are permitted for static loads only, seismic loading is not considered with these tables.
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5. For designs that include combined tension and shear; the interaction of tension and shear loads must be calculated in accordance with ACI 318 Appendix D.
6. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please see ACI 318 Appendix D. For other design
conditions including seismic considerations please see ACI 318 Appendix D.

Tension and Shear Design Strength for Carbon Steel Atomic+ Undercut in Cracked Concrete @

Tension and Shear Design Strength for Carbon Steel Atomic+ Undercut in Uncracked Concrete

Nominal Minimum Concrete Compressive Strength, f'c (psi)
Nominal | Erbed. 2,500 3,000 4,000 6,000 8,000
Anchor Size
(- ) hnom ¢Nn ¢Vn ¢Nn ¢Vn ¢Nn ‘PVn ¢Nn ¢Vn ¢Nn ¢Vn
in. (in) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
' (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
3/8 3-1/8 1,460 3,370 1,460 3,370 1,460 1,460 3,370 1,460
3/8 4-3/8 3,155 6,410 3,155 7,265 3,155 3,155 7,265 3,155
112 4-1/4 2,670 6,175 2,670 6,175 2,670 2,670 6,175 2,670
112 5-1/4 5,755 8,190 5,755 9,455 5,755 5,755 13,300 5,755
112 7 7,475 5,755 8,190 5,755 9,455 5,755 5,755 13,300 5,755
5/8 5 7,445 4,265 8,155 4,265 9,420 4,265 4,265 9,825 4,265
5/8 8 9,750 9,170 10,680 9,170 12,335 9,170 9,170 17,440 9,170
5/8 9-1/2 9,750 9,170 10,680 9,170 12,335 9,170 9,170 17,440 9,170
3/4 5-7/8 8,720 6,295 9,555 6,295 11,030 6,295 6,295 14,550 6,295
3/4 10-7/8 14,300 13,570 15,665 13,570 18,090 13,570 13,570 25,580 13,570

I Steel Strength Controls

[ Concrete Breakout Strength Controls

Nominal Minimum Concrete Compressive Strength, f'c (psi)
Nominal Embed. 2,500 3,000 4,000 6,000 8,000
Anchor Size| m v m v m v m v m v

(in) nom ¢_n ¢n ¢_n ¢n ¢.f7 ¢n ¢n ¢n ¢n ¢n

: (in) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear

(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)

3/8 1,460 3,370 1,460 3,370 1,460 3,370 1,460 3,370 1,460
3/8 3,155 7,265 3,155 7,265 3,155 7,265 3,155 7,265 3,155
112 2,670 6,175 2,670 6,175 2,670 6,175 2,670 6,175 2,670
112 5,755 11,940 5,755 13,300 5,755 13,300 5,755 13,300 5,755
112 5,755 13,300 5,755 13,300 5,755 13,300 5,755 13,300 5,755
5/8 4,265 9,825 4,265 9,825 4,265 9,825 4,265 9,825 4,265
5/8 9,170 21,190 9,170 21,190 9,170 PARE 9,170 21,190 9,170
5/8 9,170 21,190 9,170 PAR ] 9,170 PAR ] 9,170 AR 9,170
3/4 10,900 6,295 11,940 6,295 13,790 6,295 14,550 6,295 14,550 6,295
3/4 30,830 13,570 31,360 13,570 31,360 13,570 31,360 13,570 31,360 13,570

[ Anchor Pullout/Pryout Strength Controls

Powers USA: (800) 524-3244 or (914) 235-6300

Canada: (905) 673-7295 or (514) 631-4216
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1. Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight concrete with minimum slab
thickness, ha = hmin, and with the following conditions: c57 is greater than or equal to the critical edge distance, cac
(table values based on ca7 = cac) and ca2 is greater than or equal to 1.5 ca7.

2. Calculations were performed according to ACI 318-05 Appendix D. The load level corresponding to the controlling failure mode
is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete breakout and pryout). Furthermore,
the capacities for concrete breakout strength in tension and pryout
strength in shear are calculated using the effective embedment values, hef, for the selected anchors as noted in the design  {~
information tables. Please also reference the installation specifications for more information.

3. Strength reduction factors (¢) were based on ACI 318 Section 9.2 for load combinations. Condition B is assumed.

4. Tabular values are permitted for static loads only, seismic loading is not considered with stainless steel Atomic+ Undercut anchors.

5. For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318 Appendix D.

6. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please see ACI 318 Appendix D.

For other design conditions including seismic considerations please see ACI 318 Appendix D.

Factored Design Strength (¢N, and ¢V,) Calculated in Accordance with ACI 318 Appendix D:

Tension and Shear Factored Design Strength for Stainless Steel Atomic+ Undercut Anchor in Cracked Concrete

Nominal

Minimum Concrete Compressive Strength, f'c (psi)

2,500

3,000

4,000

6,000

8,000

Nominal | grpeq.
Anchor Size h
(in.) nom PNy
(in.) Tension

(Ibs.)

3/8 3-1/8

12 4-1/4

5/8 5

3/4 5-7/8

Shear

PNy

(Ibs.)

Tension

Shear

1,725
3,155
5,020

7,425

Ny
Tension
(Ibs.)

Shear

1,725
3,155
5,020

1,425

Ny
Tension
(Ibs.)

Shear

Ny
Tension
(Ibs.)

oVp
Shear

Tension and Shear Factored Design Strength for Stainless Steel Atomic+ Undercut Anchor in Uncracked Concrete

Nominal

Minimum Concrete Compressive Strength, f'c (psi)

2,500

3,000

4,000

6,000

8,000

Nomina_l Embed.
Anchor Size h
(in.) nom Ny
(in.) Tension
(Ibs.)
3/8 3-1/8
12 4-1/4
5/8 5 9,305
3/4 5-7/8 10,900

I Steel Strength Controls

Shear

1,725
3,155
5,020

7,425

PNy

(Ibs.)

Tension

Shear

1,725
3,155
5,020

7,425

PNy

Tension

(Ibs.)
3,310
6,065

9,660

13,790 7,425

[ Concrete Breakout Strength Controls

Shear

1,725
3,155

5,020

N,
Tension
(Ibs.)

3,310
6,065

9,660

14,275

Shear

1,725
3,155
5,020

7,425

N,
Tension
(Ibs.)

oy
Shear

3,310

6,065

9,660

14,275

[ Anchor Pullout/Pryout Strength Controls
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FASTENING INNOVATIONS PRODUCT INFORMATION Atomic+ Undercut™
ORDERING INFORMATION 7,
. oe
Atomic+ Undercut Anchor A 36 Steel o
I
i Required Recommended W]
f\‘at. NO[BI.nal /-\tnchor ?Ver?:]l Undercut Bit Stop Bit Anchor Type SBtd' E
o. iameter eng (Cat. No.) (Cat. No.) 0X <
03100SD 3/8" 5-1/2" 032005D 03220SD Standard 20 S
03102SD 3/8" 5-1/2" * Through bolt 20 , =
03108SD 172" 7" 03222SD Standard 15 m §
- - 03201SD po— (W)
03110SD 112 7 * Through bolt 15 L
03120SD 5/8" 7-3/4" 03225SD Standard 10 =
- - 03202SD
03122SD 5/8 7-3/4 * Through bolt 10
03132SD 3/4" 8-5/8" 03228SD Standard 8
. . 032035D
03134SD 3/4 8-5/8 * Through bolt 8
For availability of all anchors lengths please contact Powers Fasteners.
*Contact Powers Fasteners for appropriate drilling method and hardware.
Atomic+ Undercut Anchor High Strength A 193, Grade B7 Steel
; Required Recommended
Cat. Noml_nal Anchor Overall Undercut Bit Stop Bit Anchor Type Std.
No. Diameter Length (Cat. No.) (Cat. No.) Box
03104sD 3/8" 6-3/4" 03221SD Standard 20
03200SD
03106SD 3/8" 6-3/4" * Through bolt 20
03112SD 172" 8" 03223SD Standard 15
03114sD 12" 8" * Through bolt 15
03201SD f
03116SD 12" 9-3/4" 03224SD Standard 15 m
03118SD 172" 9-3/4" * Through bolt 15 B
03124SD 5/8" 10-3/4" 03226SD Standard 10
03126SD 5/8 10-3/4 032025D Through bolt 10
03128SD 5/8" 12-1/4" 03227SD Standard 10
03130SD 5/8" 12-1/4" * Through bolt 10
03136SD 3/4" 13-5/8" 03229SD Standard 8
- - 03203SD
03138sD 3/4 13-5/8 * Through bolt 8
For availability of all anchors lengths please contact Powers Fasteners.
*Contact Powers Fasteners for appropriate drilling method and hardware.
Atomic+ Undercut Anchor Type 316 Stainless Steel
; Required Recommended
Cat. Nomllnal Anchor Overall Undercut Bit Stop Bit Anchor Type Std.
No. Diameter Length (Cat. No.) (Cat. No.) Box
03600SD 3/8" 5-1/2" 03220SD Standard 20
03200SD
03602SD 3/8" 5-1/2" * Through bolt 20
03608SD 172" 7" 03222SD Standard 15
- - 03201SD
03610SD 1/2 7 * Through bolt 15
03620SD 5/8" 7-3/4" 03225SD Standard 10
- - 03202SD
03622SD 5/8 7-3/4 * Through bolt 10
03632SD 3/4" 8-5/8" 03228SD Standard 8
. . 032035D
03634SD 3/4 8-5/8 * Through bolt 8

For availability of all anchors lengths please contact Powers Fasteners.
*Contact Powers Fasteners for appropriate drilling method and hardware.

Powers USA: (800) 524-3244 or (914) 235-6300 Canada: (905) 673-7295 or (514) 631-4216 www.powers.com 41
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ORDERING INFORMATION

=
P48 Stop Drill Bits
> Cat.  |Nominal Stop Drill Bit | Corresponding . Std.
% No. Diameger Norgligér]rll éAtreThor Max. Drill Depth Shank Type Tube
> 03220SD 5/8 3/8 3-1/8" SDS 1
'; 03221SD 5/8 3/8 4-3/8" SDS 1
% 03222SD 3/4 12 4-1/4" SDS 1
- 03223SD 3/4 12 5-1/4" SDS 1 d‘w
g 03224sSD 3/4 112 7" SDS 1
i 03225SD 1 5/8 5" SDS-Max 1
03226SD 1 5/8 8" SDS-Max 1
03227SD 1 5/8 9-1/2" SDS-Max 1
03228sD 1-1/8 3/4 5-13/16" SDS-Max 1
03229sD 1-1/8 3/4 10-13/16" SDS-Max 1

The Stop Drill Bit creates a drill hole to the proper depth for standard installations of the Atomic+ Undercut anchor (for through
bolt applications please contact Powers Fasteners for appropriate drilling method and hardware).

Undercut Drill Bits

Cat. | Nominal Undercut Corrgspiondiﬂg Maximum Depth of [ Std.
N Drill Bit Diameter Nominal Anchor Hole ankType Tube
0. Diameter
03200SD 5/8 3/8 9" SDS 1 _ e
03201SD 3/4 1/2 10-1/4" SDS 1 ;
03202SD 1 5/8 12-1/4" SDS-Max 1
03203SD 1-1/8 3/4 13-1/2" SDS-Max 1

The Undercut Drill Bit has a unique design that enlarges the bottom of the drill hole creating a reverse cone sized to receive the
Atomic+ Undercut anchor.

Undercut Setting Sleeve

CAT. Corresponding Nominal Std.

NO. Anchor Diameter Box
03210SD 3/8 1
03211SD 112 1
03212SD 5/8 1
03213SD 3/4 1

Note: One Undercut Setting Sleeve is packaged with each box of
Atomic+ Undercut anchors.

© 2011 Powers Fasteners, Inc. All Rights Reserved. Atomic+ Undercut is a trademark of Powers Fasteners, Inc. For the most current product information please visit www.powers.com.

42 WwWWw.powers.com Canada: (905) 673-7295 or (514) 631-4216 Powers USA: (800) 524-3244 or (914) 235-6300



‘owers

FASTENING INNOVATIONS PRODUCT INFORMATION POWEf—BOItTM

Power-Bolt™ Heavy-Duty Sleeve Anchor
PRODUCT DESCRIPTION SECTION CONTENTS

The Power-Bolt anchor is a heavy duty sleeve style, self-lockinganchor which is vibration resistant General Information
and removable. It is available with a finished hex head or flat head with a hex key insert and can be
used in concrete, block, brick, or stone.

Installation Specifications

Expansion occurs at two locations within the drilled hole. First, the coneis pulled into the large triple- Material Specifications

tined expansion sleeve, developinga mid-level, compression force. Further turning causes thethreaded ~ Performance Data
bolt to advance into the threads of the expander cone, forcingits four sections outward. This action

engages the base material deep in the anchor hole, greatly increasing the holding power of the Power-
Bolt. The bolt and cone remain locked together which prevents loosening under vibratory conditions. Ordering Information

The Power-Balt is also designed to drawthe fixture into full bearing against the base material through
the action of its flexible compression ring. As the anchor is being tightened, the compression ring
will crush if necessary to tightly secure the fixture against the face of the base material.

Design Criteria
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Theinternal bolt of the Power-Bolt is removable and reusable in the same anchor sleeve makingit J ' — -~

suitable for applications such as mounting machinery which may need to be removed for service and - —

for temporary applications such as heavy duty form work. Hex Head Power-Bolt
Assembly

GENERAL APPLICATIONS AND USES

o Column Base Plates and Mechanical Equipment Flat Head Power-Bolt
e Dock Bumpers and Support Ledgers Assembly
e Racking and Railing Attachments

FEATURES AND BENEFITS HEAD STYLES

+ High load capacity

+ Two-level expansion mechanism

+ Internal high strength bolt is removable and reusable
+ Compression zonein sleeve damps fixture to the base material ANCHOR MATERIALS
+ Lowprdfilefinished head design

Finished Hex Head
Flat Head

Zinc Plated Carbon Steel

TESTING, APPROVALS AND LISTINGS Type 304 Stainless Steel

Tested in accordance with ASTM E488 and ACO1 criteria ANCHOR SIZE RANGE (TYP.)
FM Global (Factory Mutual) — FileNo. J.I. TK8A3.AH (Seereport for sizes) o o
Underwriters Laboratories (UL Listed) — File No. EX1289(See listing for sizes) 1/4" diameter through 3/4" diameter

APPROVALS AND LISTINGS SUITABLE BASE MATERIALS

CSI Divisions: 03157-Concrete Anchoring, 04081-Masonry Anchorage and 05090-Metal ~ Normal-Weight Concrete

Fastenings. Expansion anchors shall be Power-Bolt as supplied by Structural Lightweight Concrete
Powers Fasteners, Inc., Brewster, NY. Grouted Concrete Masonry (CMU)
Hollow CMU
Brick Masonry
Stone

Powers USA: (800) 524-3244 or (914) 235-6300 Canada: (905) 673-7295 or (514) 631-4216 WWwWWw.powers.com 43
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INSTALLATION SPECIFICATIONS

=
n Carbon Steel Hex Head Power-Bolt
J:E . . Anchor Diameter, d Installation Procedure
4 |Dimension Using the proper
- 1/4" 5/16" 3/8" 1/2" 5/8" 3/4" ) S
e E— i diameter bit, drill a
b8 [ANSI Drill Bit Size, dpy (in.) 74 | 515 | 38 172 5/8 374 hole into the base
r - - .
I. Fixture Clearance Hole, dj (in.) 5/16 3/8 7/16 9/16 1116 13/16 material to a depth of
=3 [Internal Bolt Size (UNC) 10-24 | 1/4-20 | 5/16-18 | 3/8-16 | 1/2-13 | 1/2-13 | atleast 1/2" orone
W [Head Height (in.) 7164 | 11/64 | 13/64 | 15/64 | 5/16 | 25/64 32222[ fﬁg??ﬁi
=8 [Washer 0.0., d,, (in) 172 5/8 | 13/16 1 1-174_| 1172 | embedment required.
Wi Wrench Size (in.) 5/16 7116 112 9/16 3/4 15/16 The tolerances of the
Max Bolt Torque, T,y (ft-Ibs) 4 12 25 45 100 120 drill bit used must
meet the requirements
of ANSI Standard
Carbon Steel Flat Head Power-Bolt (80°—82° head) B212.15.
: ] Anchor Diameter, d
Dimension - - . Blow the hole clean
3/8 1/2 5/8 of dust and other
ANSI Drill Bit Size, dpi (in.) 3/8 112 5/8 mate_rial. Do not
Fixture Clearance Hole, dj, (in.) 7116 9/16 11/16 med'fy thti a’gf?ff or
- advance the bolt in
Internal !30It Sllze (UNQ) 5/16-18 3/8-16 1/2-13 the anchor assembly
Head Diameter, dpq (in.) 3/4 7/8 1-1/8
Allen Wrench Size (in.) 7132 5/16 3/8 .
Drive the anchor
Max Bolt Torque, T,,,,, (ft-lbs) 25 45 100 through the fixture
into the anchor hole
Stainless Steel Hex Head Power-Bolt until the bolt head is I
firmly seated against ¢ -
] ) Anchor Diameter, d the fixture. Be sure Sl -, v e
Dimension the anchor is drivento 1, ;.. B8, - ..
174" 3/8" 172" 5/8" 3/4" the required SR R
ANSI Drill Bit Size, dbit (in.) 114 3/8 112 5/8 3/4 embedment depth. LT S
Fixture Clearance Hole, ds (in.) 5/16 7116 9/16 11116 13/16 CowiTa v
Internal Bolt Size (UNC) 10-24 5/16-18 | 3/8-16 1/2-13 5/8-11
Head Height (in.) 7/64 13/64 15/64 5/16 25/64 Tighten the anchor
Washer 0.D., dy, (in.) 12 13/16 1 =14 | 1112 by turning the head
Wrench Size (in) 5776 72 o6 | 3/4 | 15716 ﬁntgef ;;L”ts past
Max Bolt Torque, T,,,,, (ft-lbs) 3 12 25 60 90 '

|k

Nomenclature

((9:

d = Diameter of anchor

¥ dbie = Diameter of drill bit

dy = Diameter of fixture clearance hole

dhy = Flat head diameter

dw = Diameter of washer

h = Base material thickness.
The minimum value of h should be 1.5h, or 3",
whichever is greater

hv = Minimum embedment depth

1 =Length of anchor

t = Fixture thickness

D
: -
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PRODUCT INFORMATION

Power-Bolt™

MATERIAL SPECIFICATIONS

Wi
[+
Anchor Component Carbon Steel Hex Head Carbon Steel Flat Head Stainless Steel Hex Head o
- =
Internal Bolt *SAE Grade 5 SAE Grade 5 **Type 304 SS (21
Washer AISI 1040 N/A Type 18-8 SS <
wd
Expander Sleeve AlSI 1010 AISI 1010 Type 304 SS <
U
Extension Sleeve AISI 1010 AISI 1010 Type 304 SS =
Expander Cone AISI 12L14 AISI 12L14 Type 303 SS %
Compression Ring Nylon Nylon Nylon 8
Dust Cap Nylon Nylon Nylon =
Zinc Plating ASTM B 633, SC1, Type Ill (Fe/Zn 5) — Mild Service Condition N/A
*1/4" and 5/16" Diameter Power-Bolts are manufactured with SAE Grade 8 internal bolts.
**Manufactured with a minimum yield strength of 65,000 psi.
Stainless steel anchor components are passivated. The stainless steel expander cone is zinc plated.
Washer
Boit \ 4—————— length
Expander Cone
Dust Cover
-
Extension Sleeve J el Dy Sl
Compression Ring
Flat Head Bolt L Length {
Expander Cone
i
Hex Insert - -
_J L o ”' Dust Cover
iameter
Extension Sleeve J Epatder sipos
Compression Ring
Length Identification
Mark O A B C D E F G H | J K L M N 0
From 1" 112" 2" 2-12" 3" 312" 4" 412" 5" 512" 6" 6-12" 7" 712" 8" 812"
Up to but not including | 1-1/2" 2" 2-12" 3" 312" 4" 412" 5" 5-1/2" 6" 6-1/2" 7" 712" 8" 812" 9"

Powers USA: (800) 524-3244 or (914) 235-6300 Canada: (905) 673-7295 or (514) 631-4216 WWwWWw.powers.com 45



‘‘owers

Power-Bolt™ PRODUCT INFORMATION FASTENING INNOVATIONS
= PERFORMANCE DATA
b Ultimate Load Capacities for Carbon and Stainless Steel Power-Bolt in Normal-Weight Concrete'
::E Anchor Minimum Minimum Concrete Compressive Strength (f¢)
% Diameter Emg‘;g't‘;f"t 2,000 psi (138MPa) | 3,000 psi (207MPa) | 4,000 psi (27.6MPa) | 6,000 psi (414MPa)
b d h, Tension Shear Tension Shear Tension Shear Tension Shear
B in. in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
g (mm) (mm) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
A 1-1/4 1,180 2,070 1,380 2,100 1,580 2,130 1,660 2,130
g (31.8) (53) (9.3) (6.2) (9.5 (7.1) (9.6) (7.5) (9.6)
= 1/4 1-3/4 1,400 2,070 1,550 2,305 1,700 2,540 1,860 2,540
(7 (6.4) (44.5) (6.3) (9.3) (7.0) (10.4) (7.7) (11.4) (8.4) (11.4)
2-112 1,880 2,070 1,940 2,730 2,000 3,385 2,100 3,385
(63.5) (8.5) (9.3) (8.7) (12.3) (9.0) (15.2) (9.5) (15.2)
1-112 2,320 2,800 2,430 3,000 2,540 3,200 2,620 3,200
(38.1) (10.4) (12.6) (10.9) (13.5) (11.4) (14.4) (11.8) (14.4)
5/16 2 2,640 3,280 2,880 3,755 3,120 4,230 3,270 4,230
(7.9) (50.8) (11.9) (14.8) (13.0) (16.9) (14.0) (19.0) (14.7) (19.0)
3 2,880 3,440 3,330 4,410 3,780 5,380 4,260 5,380
(76.2) (13.0) (15.5) (15.0) (19.8) (17.0) (24.2) (19.2) (24.2)
2 3,500 3,985 4,045 5,205 4,585 6,425 5,915 7,440
(50.8) (15.8) (17.9) (18.2) (23.4) (20.6) (28.9) (26.6) (33.5)
318 2-112 3,800 4,380 4,330 5,770 4,855 7,160 6,665 7,960
(9.5) (63.5) (17.1) (19.7) (19.5) (26.0) (21.8) (32.2) (30.0) (35.8)
3-1/2 4,395 4,980 5,195 6,815 5,995 8,650 7,150 8,650
(88.9) (19.8) (22.4) (23.4) (30.7) (27.0) (38.9) (32.2) (38.9)
2-112 4,900 6,840 5,710 7,535 6,520 8,225 7,320 8,225
(63.5) (22.1) (30.8) (25.7) (33.9) (29.3) (37.0) (32.9) (37.0)
172 3-112 6,140 8,540 7,590 9,200 9,040 9,860 9,890 10,780
(12.7) (88.9) (27.6) (38.4) (34.2) (41.4) (40.7) (44.4) (44.5) (48.5)
5 7,260 10,140 8,480 11,230 9,700 12,320 10,935 12,315
(127.0) (32.7) (45.6) (38.2) (50.5) (43.7) (55.4) (49.2) (55.4)
2-3/4 5,360 7,970 6,535 9,970 7,705 11,970 8,490 11,970
(69.9) (24.1) (35.9) (29.4) (44.9) (34.7) (53.9) (38.2) (53.9)
5/8 4 6,460 10,860 8,210 12,710 9,960 14,560 13,110 15,900
(15.9) (101.6) (29.1) (48.9) (36.9) (57.2) (44.8) (65.5) (59.0) (71.6)
6 9,400 13,780 10,570 16,230 11,740 18,680 15,580 18,670
(152.4) (42.3) (62.0) (47.6) (73.0) (52.8) (84.1) (70.1) (84.0)
3 7,660 12,375 8,580 14,245 9,500 16,110 10,780 16,110
(76.2) (34.5) (55.7) (38.6) (64.1) (42.8) (72.5) (48.5) (72.5)
3/4 4-1/2 10,060 16,900 11,200 20,250 12,340 23,600 16,240 23,600
(19.1) (114.3) (45.3) (76.1) (50.4) (91.1) (55.5) (106.2) (73.1) (106.2)
7 11,780 22,640 13,440 25,880 15,100 29,120 21,980 29,120
(177.8) (53.0) (101.9) (60.5) (116.5) (68.0) (131.0) (98.9) (131.0)

1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the specified minimum at the time of installation.
2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working load. Consideration of safety factors of 10 or higher may be necessary

depending upon the application such as life safety or overhead.
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wvi
Allowable Load Capacities for Carbon and Stainless Steel Power-Bolt in Normal-Weight Concrete'** g
Anchor Minimum Minimum Concrete Compressive Strength (f¢) a
Diameter E"‘g‘;me“t 2,000 psi (138MPa) | 3,000 psi (207 MPa) | 4,000 psi (27.6MPa) | 6,000 psi (414vPa) | B
d h, Tension Shear Tension Shear Tension Shear Tension Shear &'
in. in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. W
(mm) (mm) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) >
1-1/4 295 515 345 525 395 535 415 530 <
(31.8) (13) (2.3) (1.6) (2.4) (1.8) (2.4) (1.9) (2.4) 5
1/4 1-3/4 350 515 390 575 425 635 465 635 §
(6.4) (44.5) (1.6) (23) (1.8) (2.6) (1.9) (2.9) (2.1) (2.9)
2-112 470 515 485 680 500 845 525 845
(63.5) (2.1) (2.3) (2.2) (3.1) (2.3) (3.8) (2.4) (3.8)
1-112 580 700 610 750 635 800 655 800
(38.1) (2.6) (3.2) 2.7) (3.4) (2.9) (3.6) (2.9) (3.6)
5/16 2 660 820 720 940 780 1,060 820 1,060
(7.9) (50.8) (3.0) (3.7) (3.2) (4.2) (3.5) (4.8) (3.7) (4.8)
3 720 860 835 1,105 945 1,345 1,065 1,345
(76.2) (3.2) (3.9) (3.8) (5.0) (4.3) (6.1) (4.8) (6.1)
2 875 995 1,010 1,300 1,145 1,605 1,480 1,860
(50.8) (3.9) (4.5) (4.5) (5.9) (5.2) (7.2) (6.7) (8.4)
318 2-112 950 1,095 1,080 1,445 1,215 1,790 1,665 1,990
(9.5) (63.5) (4.3) (4.9) (4.9) (6.5) (5.5) (8.1) (7.5) (9.0)
3-1/2 1,100 1,245 1,300 1,705 1,500 2,165 1,790 2,165
(88.9) (5.0) (5.6) (5.9) (7.7) (6.8) 9.7) (8.1) (9.7)
2-112 1,225 1,710 1,430 1,885 1,630 2,055 1,830 2,055
(63.5) (5.5) (7.7) (6.4) (8.5) (7.3) (9.2) (8.2) (9.2)
12 3-1/2 1,535 2,135 1,900 2,300 2,260 2,465 2,470 2,695
(12.7) (88.9) (6.9) (9.6) (8.6) (10.4) (10.2) (11.1) (11.1) (12.1)
5 1,815 2,535 2,120 2,810 2,425 3,080 2,735 3,080
(127.0) (8.2) (11.4) (9.5) (12.6) (10.9) (13.9) (12.3) (13.9)
2-3/4 1,340 1,995 1,635 2,495 1,925 2,995 2,125 2,995
(69.9) (6.0) (9.0) (7.4) (11.2) (8.7) (13.5) (9.6) (13.5)
5/8 4 1,615 2,715 2,055 3,180 2,490 3,640 3,275 3,975
(15.9) (101.6) (7.3) (12.2) (9.2) (14.3) (11.2) (16.4) (14.7) (17.9)
6 2,350 3,445 2,645 4,060 2,935 4,670 3,895 4,670
(152.4) (10.6) (15.5) (11.9) (18.3) (13.2) (21.0) (17.5) (21.0)
3 1,915 3,095 2,145 3,560 2,375 4,025 2,695 4,025
(76.2) (8.6) (13.9) 9.7) (16.0) (10.7) (18.1) (12.1) (18.1)
3/4 4-1/12 2,515 4,225 2,800 5,065 3,085 5,900 4,060 5,900
(19.1) (114.3) (11.3) (19.0) (12.6) (22.8) (13.9) (26.6) (18.3) (26.6)
7 2,945 5,660 3,360 6,470 3,775 7,280 5,495 7,280
(177.8) (13.3) (25.5) (15.1) (29.1) (17.0) (32.8) (24.7) (32.8)

1. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as life
safety or overhead.

2. Allowable load capacities are multiplied by reduction factors found in the Design Criteria section when anchor spacing or edge distances are less than critical distances.

3. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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=2 . i . :
pl  Ultimate and Allowable Load Capacities for Carbon and Stainless Steel Power-Bolt in Structural
; Lightweight Concrete'*?
< Minimum Concrete Compressive Strength (f¢)
&8 [ Anchor | Minimum 3,000 psi (20.7 MP2) 5,000 psi (345 \Pa)
- Diameter Embedment - -
> Depth Ultimate Load Allowable Load Ultimate Load Allowable Load
= d h, Tension Shear Tension Shear Tension Shear Tension Shear
e in. in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
o (mm) (mm) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
7 - 1-1/4 1,000 1,520 250 380 1,320 1,520 330 380
1/4 (31.8) (4.5) (6.8) (1.1) (1.7) (5.9) (6.8) (1.5 (1.7
(6.4) 2 1,510 1,540 380 385 B B B B
(50.8) (6.8) (6.9) (1.7) (.7
2 2,160 2,780 540 695 3,240 2,780 810 695
3/8 (50.8) (9.7) (12.5) (2.4) 3.1 (14.6) (12.5) (3.6) (3.1
(9.5) 3-112 4,200 4,980 1,050 1,245 B ~ B ~
(88.9) (18.9) (22.4) @.7) (5.6)
2-112 3,680 4,615 920 1,155 4,920 4,615 1,230 1,155
12 (63.5) (16.6) (20.8) (4.1) (5.2) (22.1) (20.8) (5.5) (5.2)
(12.7) 5 5,540 8,730 1,385 2,185 _ _ _ _
(127.0) (24.9) (39.3) (6.2) (9.8)
2-3/4 3,120 6,840 780 1,710 5,240 6,840 1,310 1,710
5/8 (69.9) (14.0) (30.8) (3.5 7.7 (23.6) (30.8) (5.9) 7.7
(15.9) 6 6,730 14,340 1,685 3,585 B ~ B B
(152.4) (30.3) (64.5) (7.6) (16.1)
3 5,600 8,765 1,400 2,190 7,880 8,765 1,970 2,190
3/4 (76.2) (25.2) (39.4) (6.3) (9.9) (35.5) (39.4) (8.9) (9.9)
(19.1) 7 9,860 19,740 2,465 4,935 _ _ _ _
(177.8) (44.4) (88.8) (11.1) (22.2)

1. Tabulated load values are for anchors installed in sand-lightweight concrete. Concrete compressive strength must be at the specified minimum at the time of installation.

2. Allowable load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as
life safety or overhead.

3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedments and compressive strengths.

Ultimate and Allowable Load Capacities for Carbon and Stainless Steel Power-Bolt Installed Through
Steel Deck into Structural Lightweight Concrete'***

Lightweight Concrete over minimum 20 Gage Metal Deck, f¢ = 3,000 (20.7 MPa)
Dﬁ_\nch?r EMLnig\umt Minimum 1-1/2" Wide Deck Minimum 4-1/2" Wide Deck
meter mbedmen
amete szthe Ultimate Load Allowable Load Ultimate Load Allowable Load
d h, Tension Shear Tension Shear Tension Shear Tension Shear
in. in. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(mm) (mm) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1/4 1-1/4 720 2,360 180 590 920 2,360 230 590
(6.4) (31.8) (3.2) (10.6) (0.8) 2.7) (4.1 (10.6) (1.0) 2.7)
3/8 2 720 2,740 180 685 1,840 2,740 460 685
(9.5) (50.8) (3.2) (12.3) (0.8) 3.1) (8.3) (12.3) (2.1) 3.1)
1/2 2-1/2 1,640 2,740 410 685 2,000 4,400 500 1,100
(12.7) (63.5) (7.4) (12.3) (1.8) (3.1) (9.0) (19.8) (23) (5.0)
5/8 2-3/4 _ ~ _ _ 2,000 4,440 500 1,110
(15.9) (88.9) (9.0) (20.0) (2.3) (5.0)
3/4 3 B _ _ _ 4,960 4,480 1,240 1,120
(19.1) (76.2) (22.3) (20.2) (5.6) (5.0)

. Tabulated load values are for anchors installed in sand-lightweight concrete over steel deck. Concrete compressive strength must be at the specified minimum at the time of installation.

. AHfowabIe load capacities listed are calculated using and applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending upon the application such as life
safety or overhead.

. Tabulated load values are for anchors installed in the center of the flute. Spacing distances shall be in accordance with the spacing table for lightweight concrete listed in the Design Criteria
section for Power-Bolt.

. Anchors are permitted to be installed in the lower or upper flute of the metal deck provided the proper installation procedures are maintained.
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v
Ultimate and Allowable Load Capacities for Power-Bolt o
in Grout-Filled Concrete Masonry'*** S
Anchor |Minimum |Minimum|Minimum f'm = 1,500 psi (10.4 MPa) E
Diameter| Embed. Edge End - -
Depth | Distance | Distance Ultimate Load Allowable Load P
d h, Tension | Shear | Tension | Shear -
MINIMUM END in. in. in. in. Ibs. Ibs. Ibs. Ibs. <
DISTANCE <TYP) ‘J. (mm) (mm) (mm) (mm) (kN) (kN) (kN) (kN) §
’ 1-1/8 3-3/4 3-3/4 1,215 1,185 245 235 o
T 114 (28.6) (95.3) (95.3) (5.5) (5.3) (1.1) (1.1) §
ua (6.4) 2-112 5-1/4 3-3/4 1,760 1,185 350 235
a > (63.5) (133.4) (95.3) (7.9) (5.3) (1.6) (1.1)
< ~ 2 5-5/8 5-5/8 1,985 3,065 395 615
13 a 3/8 (50.8) (142.9) (142.9) (8.9) (13.8) (1.8) (2.8)
= z (9.5) 3-112 77/8 5-5/8 2,120 3,065 425 615
=5 (88.9) (200.0) (142.9) (9.5) (13.8) (1.9) (2.8)
a 2-1/2 7-112 7-1/2 2,435 5,650 485 1,130
12 (63.5) (190.5) (190.5) (11.0) (25.4) (2.2) (5.1)
(12.7) 4 10-1/2 7-112 2,690 5,650 540 1,130
(101.6) (266.7) (190.5) (12.1) (25.4) (2.4) (5.1)
2-3/4 93/8 93/8 2,560 9,000 510 1,800
5/8 (69.9) (238.1) (238.1) (11.5) (40.5) (2.3) (8.1)
(15.9) 5 13-1/8 93/8 2,975 9,000 595 1,800
(127.0) (333.4) (238.1) (13.4) (40.5) (2.7) (8.1)
3 11-1/4 11-1/4 3,345 9,870 670 1,975
3/4 (76.2) (285.8) (285.8) (15.0) (44.4) (3.0) (8.9)
(19.1) 5 15-3/4 11-1/4 4,250 9,870 850 1,975
(127.0) (400.1) (285.8) (19.1) (44.4) (3.8) (8.9)
1. Tabulated load values are for carbon steel and stainless steel anchors installed in minimum 6-inch wide, minimum Grade N, Type II, lightweight,
medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N. Masonry cells may be
grouted. Masonry compressive strength must be at the specified minimum at the time of installation (£m > 1,500 psi).
2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
may be necessary depending upon the application such as life safety or overhead.
3. Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedment depths.
4. The tabulated values are for anchors installed at a minimum of 12 anchor diameters on center for 100 percent capacity. Spacing
distances may be reduced to 6 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation
may be used for intermediate spacing.
Ultimate and Allowable Load Capacities for Power-Bolt
in Hollow Concrete Masonry'****
Anchor [Minimum|Minimum|Minimum fm = 1,500 psi (10.4 MPa)
Diameter| Embed. Edge End -
Depth | Distance | Distance Ultimate Load Allowable Load
d hy _ _ Tension | Shear | Tension | Shear
in. in. in. in. Ibs. Ibs. Ibs. Ibs.
(mm) (mm) (mm) (mm) (kN) (kN) (kN) (kN)
718 3-3/4 3-3/4 600 765 120 155
(22.2) (95.3) (95.3) (2.7) (3.4) (0.5) (0.7)
114 1-1/4 3-3/4 8 825 1,055 165 210
Yo (6.4) (31.8) (95.3) (203.2) (3.7) (4.8) (0.7) (0.9)
E‘: | e 1-112 3-3/4 12 1,130 1,230 225 245
(38.1) (95.3) (304.8) (5.1) (5.5) (1.0) (1.1)
o 1-1/4 12 8 1,360 2,150 270 430
o 3/8 (31.8) (304.8) (203.2) (6.1) (9.7) (1.2) (1.9)
5 ok (9.5) 1-112 12 12 1,470 2,600 295 520
o (38.1) (304.8) (304.8) (6.6) (11.7) (1.3) (2.3)
1-1/4 12 8 2,560 2,150 590 430
112 (31.8) (304.8) (203.2) (11.5) (9.7) (2.4) (1.9)
(12.7) 1-112 12 12 2,560 3,385 510 675
(38.1) (304.8) (304.8) (11.5) (15.2) (2.3) (3.0)

. Tabulated load values are for carbon steel and stainless steel anchors installed in minimum 6-inch wide, minimum Grade N, Type I, lightweight,
medium-weight or normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type N. Masonry cells may be
grouted. Masonry compressive strength must be at the specified minimum at the time of installation (fm > 1,500 psi).

. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher

may be necessary depending upon the application such as life safety or overhead.

Linear interpolation may be used to determine ultimate and allowable loads for intermediate embedment depths.

The tabulated values are for anchors installed at a minimum of 16 anchor diameters on center for 100 percent capacity. Spacing

distances may be reduced to 8 anchor diameters on center provided the capacities are reduced by 50 percent. Linear interpolation

may be used for intermediate spacing.

. Anchors length shall be of suitable length for the concrete masonry unit wall thickness and consideration of a fixture to engage the
base material at the minmum embedment depth.

2w
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,.g" Ultimate and Allowable Load Capacities for Power-Bolt
=] in Clay Brick Masonry'**
th Structural Brick Masonry
- Anchor [ Min. | Min. | Min. | Min. fm 21,500 psi (10.4 MPa)
= Dia. |Embed.| Edge End |Spacing -
ik Depth [Distance|Distance|Distance Ultimate Load Allowable Load
g d h, Tension | Shear | Tension | Shear
e in. in. Ibs. Ibs. Ibs. |bs.
g (mm) (mm) (kN) (kN) (kN) (kN)
a Minimum End Distance 7/8 1,090 1,160 ™ 530
. , (22.2) (4.9) (5.2) (1.0) (1.0)
[ | |
| I | — 14 8 4 6
| i T i = (6.4) (2032) | (101.6) | (1524)
g | T | i i 1-172 1,455 1,265 290 255
§ [ I [ l/x‘ (38.1) (6.6) (5.7) (1.3) (1.1)
2 7 I | [
@ | I |
g _ I [ 7 3/8 2 6 8 2,015 | 3,655 405 730
= | | ” I | |},f (9.5) (50.8) (152.4) (203.2) (9.1) (16.5) (1.8) (3.3)
= / 12
£ | ] : I (304.8)
= - 112 2-12 8 10 3,110 4,585 620 915
E/ (12.7) | (63.5) (203.2) | (254.0) | (14.0) (20.6) (2.8) (4.1)
5/8 2-3/4 10 12 4,535 5,470 905 1,095
(15.9) | (69.9) (254.0) | (304.8) (20.4) (24.6) (4.1) (4.9)
16
(406.4)
3/4 3 12 16 5,930 6,770 1,185 1,355
(19.1) (76.2) (304.8) (406.4) (26.7) (30.5) (5.3) (6.1)

1. Tabulated load values are for anchors installed in multiple wythe, minimum Grade SW, solid clay brick masonry walls conforming to
ASTM C 62. Mortar must be minimum Type N. Masonry compressive strength must be at the specified minimum at the time of
installation (fm > 1,500 psi).

2. Allowable load capacities listed are calculated using and applied safety factor of 5.0. Consideration of safety factors of 10 or higher
may be necessary depending upon the application such as life safety or overhead.

3. Spacing between anchors may be reduced to half the listed distances provided the capacities are reduced by 50 percent. Linear
interpolation may be used for intermediate spacing.

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)
Combined Loading

For anchors loaded in both shear and tension, the combination of loads should be proportioned as follows:
N El V 3 N V. Where:  Nu = Applied Service Tension Load
3 3
Nu + yu < ‘| OR (_U) + (_U)
Nn Vh Nn Vn

1 Nn = Allowable Tension Load
Load Adjustment Factors for Spacing and Edge Distances'

IN

Vu = Applied Service Shear Load
Vh = Allownable Shear Load

Anchor Installed in Normal-Weight Concrete
Anchor Critical Distance Critical Minimum Distance Minimum
Dimension Load Type (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Scr=2.0hy Fng = Fyg=1.0 Smin = hy Fng = Fyg=0.50
I Cer = =1. Cmin = =0U.
Edge Distance (0 Tension cr=12d Fne =1.0 min = 5d Fne=0.70
Shear Cor=12d Fue=10 Cmin = 5d Fye=0.35
Anchor Installed in Lightweight Concrete
Anchor Critical Distance Critical Minimum Distance Minimum
Dimension Load Type (Full Anchor Capacity) Load Factor (Reduced Capacity) Load Factor
Spacing (s) Tension and Shear Scr=2.0hy Fng=Fvg=1.0 Smin = hy Fng = Fyvg=0.50
i Cer = = Cmin = =
Edge Distance () Tension a=12d FNC 1.0 min =5d FNC 0.80
Shear Ccr=12d Fv=10 Cmin =5d Fy.=0.40

1. Allowable load values found in the performance data tables are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances. Linear interpolation is allowed for intermediate
anchor spacing and edge distances between critical and minimum distances.When an anchor is affected by both reduced spacing and edge distance, the spacing and edge reduction factors must be combined

(multiplied). Multiple reduction factors for anchor spacing and edge distance may be required depending on the anchor group configuration.
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DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)
Load Adjustment Factors for Normal-Weight Concrete

Spacing, Tension (Fys) & Shear (Fyg)

Dia. (in.) 1/4 3/8 1/2 5/8 3/4
hy (in.) 1-1/4[1-3/4]2-12] 2 [2-12[3-12|2-12]3-12] 5 [2-34] 4 | 6 | 3 [a12] 7
Scr (in.) 221213-12] s [ a [ s [ 7] 5[ 7[5 81269 14
Smin (in))  [1-14]1-314]2-12] 2 [2-12]3-12[2-12[3-112] 5 [2-3:4] 4 | 6 | 3 [a12] 7
1-1/4 | 0.50
1-3/4 [ 0.70]0.50
2 |o0.80]0.57 0.50
2-1/2 11.00[0.71]0.50 | 0.63]0.50 0.50
2-3/4 0.79]0.55 [ 0.69] 0.55 0.55 0.50
=3 0.860.60 | 0.75]0.60 0.60 0.55 0.50
8312 1.000.70 | 0.88]0.70 ] 0.50 [ 0.70 [ 0.50 0.64 0.58
S 4 0.80 | 1.00]0.80]0.57] 0.80[0.57 0.73]0.50 0.67
= [4n 0.90 0.900.640.90 0.64 0.82]0.56 0.750.50
sl 5 1.00 1.00]0.71]1.00[0.71 [ 0.50 [ 0.91] 0.63 0.8310.56
£ 512 0.79 0.79]0.55 [ 1.00] 0.69 0.92 [ 0.61
s 6 0.86 0.86 | 0.60 0.75[0.50 [ 1.00 [ 0.67
I 1.00 1.00[0.70 0.88]0.58 0.780.50
8 0.80 1.00]0.67 0.89]0.57
9 0.90 0.75 1.00 [ 0.64
10 1.00 0.83 0.71
12 1.00 0.86
14 1.00
Edge Distance, Tension (Fy()
Dia. (in.) 1/4 3/8 112 5/8 3/4
Cer (in.) 3 4-1/2 6 7-112 9
Crmin (in.) 1-1/4 1-7/8 2-112 3-1/8 3-3/4
1-1/4 0.70
1-5/8 0.76
1-718 0.81 0.70
o 0.83 0.71
& 21n 0.91 0.77 0.70
S 3 1.00 0.83 0.74
S [318 0.84 0.75 0.70
o [33 0.91 0.81 0.74 0.70
o4 0.94 0.83 0.76 0.71
s [ 411 1.00 0.87 0.79 0.74
2 5 0.91 0.83 0.77
p 6 1.00 0.90 0.83
26174 0.91 0.84
w 7 0.97 0.89
7-112 1.00 0.91
8 0.94
9 1.00
Edge Distance, Shear (Fv()
Dia. (in.) 1/4 3/8 1/2 5/8 3/4
Cer (in.) 3 4-12 6 7-112 9
Crmin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 3-3/4
1-1/4 0.35
1-5/8 0.49
1-7/8 0.58 0.35
~| 2 0.63 0.38
8 [21n 0.81 0.50 0.35
S 3 1.00 0.63 0.44
< 378 0.66 0.47 0.35
:. 3-3/4 0.81 0.58 0.44 0.35
el 4 0.88 0.63 0.48 0.38
s [4n 1.00 0.72 0.55 0.44
2 5 0.81 0.63 0.50
© 6 1.00 0.78 0.63
2 6-1/4 0.81 0.66
w 7 0.93 0.75
7-112 1.00 0.81
8 0.88
9 1.00

Notes: For anchors loaded in tension and shear, the
critical spacing (scr) is equal to 2 embedment depths
(2 hy) at which the anchor achieves 100%

of load.

Minimum spacing (Smin) is equal to 1 embedment
depth (hy) at which the anchor achieves 50%

of load.
N}
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Notes: For anchors loaded in tension, the critical
edge distance (c¢r) is equal to 12 anchor diameters
(12d) at which the anchor achieves 100% of load.
Minimum edge distance (Cmin) is equal to 5 anchor
diameters (5d) at which the anchor achieves 70%
of load.

Notes: For anchors loaded in shear, the critical edge
distance (c¢r) is equal to 12 anchor diameters (12d)
at which the anchor achieves 100% of load.
Minimum edge distance (Cmin) is equal to 5 anchor
diameters (5d) at which the anchor achieves 35%
of load.

Powers USA: (800) 524-3244 or (914) 235-6300
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Power-Bolt™

PRODUCT INFORMATION

‘‘owers

FASTENING INNOVATIONS

DESIGN CRITERIA (ALLOWABLE STRESS DESIGN)

Load Adjustment Factors for Lightweight Concrete

Spacing, Tension (Fys) & Shear (Fys)

Dia. (in.) 1/4 3/8 1/2 5/8 3/4

hy (in.) 1-1/4\1-3/412-172) 2 |2-1/2{3-1/2|2-1/2|3-1/2| 5 |2-3/4| 4 6 3 (4172 7

Scr (in.) 2-1/213-112] 5 4 5 7 5 7 10 |5-1/2] 8 12 6 9 14

Smin (in.) |1-1/4|1-3/4(2-1/2 2 |[2-1/2|3-1/2|2-1/2|3-1/2| 5 |2-3/4| 4 6 3 412 7
1-1/4 |0.50
1-3/4 10.70 [ 0.50
2 0.8010.57 0.50
2-1/2 11.00]0.71]0.50 ] 0.63] 0.50 0.50
2-3/4 0.79/0.55] 0.69]| 0.55 0.55 0.50

= 3 0.86 [ 0.60 | 0.75] 0.60 0.60 0.55 0.50

2 312 1.000.70{0.88]0.70{0.50] 0.70 | 0.50 0.64 0.58

§ 4 0.80 1 1.00{0.80|0.570.80|0.57 0.73]0.50 0.67

o 4112 0.90 0.90/0.64(0.90 | 0.64 0.8210.56 0.75[0.50

=) 5 1.00 1.00]0.711.00]0.71/0.50 | 0.91]0.63 0.8310.56

5 5-1/2 0.79 0.7910.55(1.00]0.69 0.92 [ 0.61

§ 6 0.86 0.86 | 0.60 0.75/0.50  1.00 | 0.67
7 1.00 1.00{0.70 0.8810.58 0.780.50
8 0.80 1.00]0.67 0.89 | 0.57
9 0.90 0.75 1.00|0.64
10 1.00 0.83 0.71
12 1.00 0.86
14 1.00

Edge Distance, Tension (Fyo)

Dia. (in.) 1/4 3/8 1/2 5/8 3/4

Cer (in.) 3 4-1/2 6 7-112 9

Cmin (in.) 1-1/4 1-7/8 2-1/2 3-1/8 3-3/4
1-1/4 0.80
1-5/8 0.84
1-7/8 0.87 0.80

— 2 0.89 0.81

8 2n 0.94 0.85 0.80

2 3 1.00 0.89 0.83

= | 3-1/8 0.90 0.84 0.80

::. 3-3/4 0.94 0.87 0.83 0.80

] 4 0.96 0.89 0.84 0.81

s | 412 1.00 0.91 0.86 0.83

-'é 5 0.94 0.89 0.85

P 6 1.00 0.93 0.89

S| 6-1/4 0.94 0.90

w 7 0.98 0.92
7-1/2 1.00 0.94
8 0.96
9 1.00

Edge Distance, Shear (Fv.)

Dia. (in.) 1/4 3/8 1/2 5/8 3/4

Cer (in.) 3 4-1/2 6 7-112 9

Cmin (in.) 1-1/4 1-7/8 2-112 3-1/8 3-3/4
1-1/4 0.40
1-5/8 0.53
1-7/18 0.61 0.40

— 2 0.66 0.43

&1 211 0.83 0.54 0.40

2 3 1.00 0.66 0.49

= | 3-1/8 0.69 0.51 0.40

::. 3-3/4 0.83 0.61 0.49 0.40

] 4 0.89 0.66 0.52 0.43

& | 412 1.00 0.74 0.59 0.49

-g 5 0.83 0.66 0.54

o 6 1.00 0.79 0.66

2| 6-1/4 0.83 0.69

w 7 0.93 0.77
7-1/2 1.00 0.83
8 0.89
9 1.00

Notes: For anchors loaded in tension and shear, the
critical spacing (s¢r) is equal to 2 embedment depths
(2 hy) at which the anchor achieves 100%

of load.

Minimum spacing (Smin) is equal to 1 embedment
depth (hy) at which the anchor achieves 50%

of load.
N}

Notes: For anchors loaded in tension, the critical
edge distance (c¢r) is equal to 12 anchor diameters
(12d) at which the anchor achieves 100% of load.
Minimum edge distance (Cmin) is equal to 5 anchor
diameters (5d) at which the anchor achieves 80%
of load.

Notes: For anchors loaded in shear, the critical edge
distance (c¢r) is equal to 12 anchor diameters (12d)
at which the anchor achieves 100% of load.
Minimum edge distance (Cmin) is equal to 5 anchor
diameters (5d) at which the anchor achieves 40%
of load.
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FASTENING INNOVATIONS

PRODUCT INFORMATION

Power-Bolt™

ORDERING INFORMATION

Carbon Steel Hex Head Power-Bolt

Cat. No. Anchor Size Drill Dia. | Min. Embed. | Std. Box | Std. Carton | W¢t./100
6900 14" x 1" 1/4" 7/18" 100 600 2
6902 1/4" x 1-3/4" 1/4" 1-1/4" 100 600 3
6906 1/4" x 3" 1/4" 1-1/4" 100 600 5
6907 5/16" x 1-3/4" 5/16" 1-12" 100 600 5
6908 5/16" x 2-1/2" 5/16" 1-12" 50 300 6
6909 516" x 3-1/2" 5/16" 1-12" 50 300 8
6911* 3/8"x 1-7/8" 3/8" 1-1/4" 50 300 6
6910 3/8" x 2-1/4" 3/8" 2" 50 300 8
6913 3/8" x 3" 3/8" 2" 50 300 11
6914 3/8" x 3-112" 3/8" 2" 50 300 12
6916 3/8"x 4" 3/8" 2" 50 300 14
6930 1/2" x 2-3/4" 12" 2-1/2" 50 200 16
6932 1/2" x 3-3/4" 12" 2-12" 25 150 21
6934 1/2" x 4-3/4" 12" 2-1/2" 25 150 26
6936 1/2" x 5-3/4" 12" 2-1/2" 25 150 32
6940 5/8" x 3" 5/8" 2-3/4" 20 120 28
6942 5/8" x 4" 5/8" 2-3/4" 15 90 40
6944 5/8" x 5" 5/8" 2-3/4" 15 90 47
6945 5/8"x6" 5/8" 2-3/4" 15 90 57
6947 5/8" x 8-1/2" 5/8" 2-3/4" 10 40 77
6950 3/4" x 3-1/4" 3/4" 3" 15 90 47
6952 3/4" x 4-1/4" 3/4" 3" 10 60 58
6954 3/4" x 5-1/4" 3/4" 3" 10 60 70 -
6956 3/4" x 7-1/4" 3/4" 3" 10 40 105
6957 3/4" x 8-1/4" 3/4" 3" 10 40 110

The published length is measured from below the washer to the end of the anchor.
*This size does not have a compression ring.
Carbon Steel Flat Head Power-Bolt

Cat. No. Anchor Size Drill Dia. | Min. Embed. | Std. Box | Std. Carton | Wt./100
6981 3/8" x 3-3/4" 3/8" 2" 50 300 14
6982 3/8"x 5" 3/8" 2" 50 300 17
6983 3/8"x 6" 3/8" 2" 50 300 20
6984 1/2" x 5" 12" 2-1/2" 25 150 26
6987 5/8" x 5-1/2" 5/8" 2-3/4" 15 90 57

The published length is the overall length of the anchor.
The flat head Power-Bolt anchor has a hex key insert formed in the head of the bolt.
Each box contains an Allen wrench which matches the insert size.

Stainless Steel Hex Head Power-Bolt

Cat. No. Anchor Size Drill Dia. | Min. Embed. | Std. Box | Std. Carton | W¢t./100
5902 1/4" x 1-3/14" 1/4" 1-1/4" 100 600 3
5906 1/4" x 3" 1/4" 1-1/4" 100 600 5
5910 3/8" x 2-1/4" 3/8" 2" 50 300 10
5914 3/8" x 3-1/2" 3/8" 2" 50 300 12
5916 3/8"x 4" 3/8" 2" 50 300 14
5930 1/2" x 2-3/14" 12" 2-112" 50 200 16
5934 112" x 4-3/4" 12" 2-1/2" 25 150 26

The published length is measured from below the washer to the end of the anchor.
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© 2011 Powers Fasteners, Inc. All Rights Reserved. Power-Bolt is a trademark of Powers Fasteners, Inc. For the most current product information please visit www.powers.com.
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Power-Stud+® SD1 PRODUCT INFORMATION FASTENING INNOVATIONS

Power-Stud+® SD 1wedge Expansion Anchor
PRODUCT DESCRIPTION SECTION CONTENTS

General Information

The Power-Stud+ SD1 anchor is a fully threaded, torque-controlled, wedge expansion
anchor which is designed for consistent performance in cracked and uncracked concrete. Material Specifications
Suitable base materials include normal-weight concrete, structural sand-lightweight

concrete and concrete over steel deck. The anchor is manufactured with a zinc plated
carbon steel body and expansion clip. Nut and washer are included. Installation Instructions

GENERAL APPLICATIONS AND USES

e Structural connections, i.e., beam and column anchorage ASD Performance Data
o Safety-related attachments

e Interior applications / low level corrosion environment

e Tension zone applications, i.e., cable trays and strut, pipe supports, fire sprinklers
e Seismic and wind loading

FEATURES AND BENEFITS ! Jt;_ :

Installation Specifications

SD Performance Data

Reference Performance Data
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Strength Design Infomation

Ordering Information

—

+ Consistent performance in high and low strength concrete

+ Nominal drill bit size is the same as the anchor diameter Power-Stud+ SD1

. : Assembly
+ Anchor can be installed through standard fixture holes
+ Length ID code and identifying marking stamped on head of each anchor
+ Anchor design allows for follow-up expansion after setting under tensile loading THREAD VERSION
APPROVALS AND LISTINGS UNC threaded stud
International Code Council, Evaluation Service (ICC-ES), ESR-2818 for concrete ANCHOR MATERIALS

Code compliant with the 2009 IBC, 2009 IRC, 2006 IBC, 2006 IRC, 2003 IBC, 2003 IRC and 1997 UBC
International Code Coundil, Evaluation Service (ICC-ES), ESR-2966 for masonry Code compliant with the  Zinc plated carbon steel body and

2006 IBC, 2006 IRC, 2003 IBC, 2003 IRC, 2000 IBC, and 1997 UBC expansion clip, nut and washer
Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural concrete under the design
provisions of ACI 318 (Strength Design method using Appendix D) ANCHOR SIZE RANGE (TYP.)

Evaluated and qualified by an accredited independent testing laboratory for recognition in cracked and
uncracked concrete including seismic and wind loading (Category 1 anchors) Lo o
FM Global (Factory Mutual) - File No. 3033795, 3/8" and 1/2" diameters Pipe hanger components for 3/8" diameter through 1-1/4" diameter

automatic sprinkler systems
Undenwriters Laboratories (UL Listed) - File No. EX1289. See listing for sizes. SUITABLE BASE MATERIALS

1/4" diameter (uncracked concrete only)

Normal-weight concrete
GUIDE SPECIFICATIONS Structural sand-lightweight concrete

CSI Divisions: 031571-Concrete Anchoring, 04081-Masonry Anchorage and 05090-Metal Fastenings. Concrete over steel deck

Expansion anchors shall be Power-Stud+ SD1 as supplied by Powers Fasteners, Inc., Brewster, NY. Grouted concrete masonry (CMU)
Anchors shall be installed in accordance with published instructions and the Authority Having
Jurisdiction.
MATERIAL SPECIFICATIONS
Anchor component Specification
Anchor body Medium carbon steel
Hex nut Carbon steel, ASTM A 563, Grade A This Product Available In
Washer Carbon steel, ASTM F 844; meets dimensional requirements ®
of ANSI B18.22.2, Type A plain P DI\
Expansion wedge (clip) Carbon steel N\ 4
Plating Zinc plating according to ASTM B 633, SC1, Type Il (Fe/Zn 5) Rearﬁr\:]\;e;:ch')oerﬁ;g:i‘ ﬁ\gzg‘fmre
Minimum plating requirement for Mild Service Condition mepowe,sdes,-gngssismm

54 WwWWw.powers.com Canada: (905) 673-7295 or (514) 631-4216 Powers USA: (800) 524-3244 or (914) 235-6300
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FASTENING INNOVATIONS

PRODUCT INFORMATION Power-Stud+°® SD1

INSTALLATION SPECIFICATIONS

Installation Table for Power-Stud+ SD1'

i Nominal Anchor Diameter
,IAr}chor Property/Setting Notation Units

nformation 1/4 318 112 5/8 3/4 7/8 1 1-1/4
Anchor diameter d in. 0.25 | 0375 0.500 0.625 0.75 0.875 1 1.25
0 (mm) (6.4) (9.5) (12.7) (15.9) (19.n) | 2.2 (25.4) (31.8)
Minimum diameter of hole d in. 5/16 7116 9/16 1116 13/16 15/16 1-1/8 1-3/8
clearance in fixture h (mm) (7.5) (11.1) (14.3) (17.5) (20.6) (23.8) (28.6) (34.9)
. I s in. 14" 3/8" 172" 5/8" 3/4" 7/8" 1" 1-1/4"
Nominal dril bit diameter bit (mm) ANSI | ANS| AN ANSI ANSI | ANSI AN ANSI
Minimum nominal b in. 1314 | 2308 | 2172 | 3314 | 3358 | 4-58 4 4112 5-1/2 6-1/2
embedment depth nom (mm) (44) (60) (64) (95) (86) a7y | o) | (114 (140) (165)
Effective embedment hef in. 15 2 2 3.25 2.75 4 3.125 3.5 4.375 5.375
e (mm) (38) (51) (51) (83) (70) (102) (79) (89) (1) (137)
Minimum hole depth? b in. 2 2-5/8 | 2-3/4 4 3-3/4 5 4-1/4 | 413116 | 4-7/8 7-1/4
inimum hole dep o (mm) (51) 67) (70) (102) (95) (127) | (108) (122) (124) (184)
Minimum member ho in. 4 4 5 6 6 7 6 10 10 12
thickness? min (mm) (102) | (102) | (127) | (52 | (s2) | (178) | (152) | (254) (254) (305)

Minimum overall anchor ) in. 2-1/4 3 3-3/4 5-1/2 4-1/2 6 5-1/2 6 9 9
length anch (mm) (57) (76) (95) (140) | (114) | (152) | (140) (152) (229) (229)

Minimum edae distance? o in. 1314 | 2-14 | 5-1/4 4 5-12 | 4-1/4 5 7 8 8
inimum edge di min (mm) (44) (57) (133) | (102) | (140) | (108) | (127) (178) (203) (203)

Minimum spacing distance? | 5 in. 2-1/4 | 3-3/4 | 7-14 5 1 4-1/4 6 6-1/2 8 8
inimum spacing di min (mm) (57) (95) (184) | (127) | 790 | (108) | (152) (165) (203) (203)
Critical edae distance? c in. 312 | 612 | 8112 8 6 10 11 12 12 15
g ac (mm) (89) (165 | (216) | (203) | (152) | (254) | (279) (305) (305) (381)
Installation toraue? Tt ft.-Ibf. 4 20 40 80 110 175 225 375
4 ns (N-m) (5) (27) (54) (108) (149) (237) (305) (508)
Torque wrench/socket size in. 7116 9/16 3/4 15/16 1-1/8 1-5/16 1-1/2 1-7/8
Nut height In. 732 | 21/64 7/16 35/64 41/64 3/4 55/64 1-116

For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318 Appendix D.

2. For installations through the soffit of steel into concrete, see the installation detail. Anchors in the lower flute may be installed with a maximum 1-inch offset in either direction from the center of
the flute. In addition, anchors must have an axial spacing along the flute equal to the greater of 3h,ror 1.5 times the flute width.

3. For installation of 5/8-inch diameter anchor through the soffit of the steel deck into structural sand-lightweight concrete, installation torque is 50 ft.-Ibf. For installation of 3/4-inch diameter anchor
through the soffit of the steel deck into structural sand-lightweight concrete, installation torque is 80 ft.-Ibf.

Head Marking Legend

Letter Code = Length Identification Mark
'+ Symbol = Strength Design Compliant Anchor

Power-Stud+ SD1 Anchor Detail _ \
IF ﬁ
— &)

(see ordering information)
R Number Code = Carbon ?tigl dB_ody and Exhpansion Clip
Length Identification (not on 1/4" diameter anchors)
1
dp —F t Mark | A B C D E F
! From [1-1/2"| 2" [2-172"| 3" |[3-1/2"| 4"
Up to but
Poot | 27 212 3 (37| 4" |aan”
including
N Mark G H I J K L
{anch € Fom UFror: 4-12"| 5" |5-112"| 6" |6-12"| 7
to but
- =% o Poor | st st 6" [et| 7t |72
W including
[ln:nj { Mark M N 0 P Q R S T
| From |7-172"| 8" [8-122"| 9" [912"| 10" | 11" | 12"
| Up to but
. oot | 8" 8127 9" [9-4172"| 10" | 11 | 12 | 13"
bit —= f— including
Length identification mark indicates overall length of anchor.
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PRODUCT INFORMATION
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FASTENING INNOVATIONS

INSTALLATION INSTRUCTIONS

1.) Using the proper
drill bit size, drill a hole
into the base material
to the required depth.
The tolerances of the

3.) Position the washer
on the anchor and
thread on the nut. If
installing through a
fixture, drive the anchor

2.) Remove dust and
debris from the hole
using a hand pump,
compressed air or a
vacuum.

=
8 Installation Instructions for Power-Stud+" SD1
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4.) Tighten the anchor
with a torque wrench
by applying the
required installation
torque, Tipst -

drill bit used should through the fixture into

meet the requirements the hole. Be sure the

of ANSI Standard anchor is driven to the

B212.15. minimum required
embedment depth,
hnom -

Installation Detail Power-Stud+ SD1 Installed Through Soffit of Steel Deck into Concrete

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT
CONCRETE OVER STEEL DECK {MINIMUM 3,000 PSI)

l_ 3/4" CLR. MIN. UPPER FLUTE

MIN. 3-1/8"5Y

MIN. 4-1/2"
(TYP)
MIN. 12" (TYP)

POWER-STUD+

WA SD1 (TYP)
e | e

LOWER FLUTE (RIDGE}
NO. 20 GAGE STEEL DECK MIN.
FLUTE EDGE

56 WwWWw.powers.com Canada: (905) 673-7295 or (514) 631-4216 Powers USA: (800) 524-3244 or (914) 235-6300
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PRODUCT INFORMATION Power-Stud+®°SD1

STRENGTH DESIGN PERFORMANCE DATA

Factored design strength @\, and @V
Calculated in accordance with ACI 318 Appendix D
Compliant with the International Building Code

Tension and Shear Design Strengths for Power-Stud+ SD1 in Cracked Concretes

CODE LISTED
ICC-ES ESR-2818

Nominal | Nominal Minimum Concrete Compressive Strength, f'c (psi)
Anchor Embed. 2,500 3,000 4,000 6,000 8,000
Diameter hnom ¢Nn ¢Vn ¢Nn ¢Vn ¢Nn ¢Vn ¢Nn ¢Vn ¢Nn ¢Vn
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
' (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
114 1-3/4 N B . B B B B} ) ]
3/8 2-3/8 1,325 1,380 1,450 1,380 1,675 1,380 2,050 1,380 1,380
12 2-1/4 1,565 1,685 1,710 1,845 1,975 2,130 2,420 2,290 2,290
1/2 3-3/4 1,630 2,290 1,785 2,290 2,060 2,290 2,520 2,290 2,290
5/8 3-3/8 2.520 3,185 2,760 3,185 3,185 3,185 3,905 3,185 3,185
5/8 4-5/8 2,895 3,185 3,170 3,185 3,660 3,185 4,480 3,185 3,185
3/4 4 4,135 4,460 4530 4,460 5230 4,460 6405 4,460 4,460
718 4-112 3,620 5,730 3,965 5,730 4,575 5,730 5,605 5,730 5,730
1 5-1/2 7,140 7,110 7,820 AR 9,030 7,110 11,060 7,110 7,110
1-1/4 6-1/2 9,720 11,540 10,650 11,540 12,295 11,540 5,060 11,540 17,390 11,540

Tension and Shear Design Strengths for Power-Stud+ SD1 in Uncracked Concretets

Nominal | Nominal Minimum Concrete Compressive Strength, f'c (psi)
Anchor | Embed. 2,500 3,000 4,000 6,000 8,000
Diameter hnom ¢Nn ‘an ¢Nn ‘PVn ¢Nn (PVn ¢Nn ¢Vn ¢Nn ¢Vn
(in) (in) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1/4 1-3/4 1435 595 595 1,765 595 1,765 595 1,765 595
3/8 2-3/8 1,860 ETEL) 1,380 1,380 1,380 1,380
112 2-1/4 X 2,290 2,290 2,290 2,290 2,290
112 3-3/4 3590 PRI 2,290 2,290 2,290 2,290
5/8 3-3/8 3555 NEERES 3,185 3,185 3,185 3,185
5/8 4-5/8 6,240 IEERES 3,185 3,185 3,185 10,850 3,185
3/4 4 4310 W 4,460 4,460 4,460 4,460
7/8 4112 5105 [ECREN 5,730 5,730 5,730 5,730
1 5-1/2 AL 7,110 7,110 7,110 7,110 7,110
1-1/4 6-1/2 9,720 IEFEI 11,540 11,540 11,540 11,540
Legend

I Stce Strength Controls [ Concrete Breakout Strength Controls [ Anchor Pullout/Pryout Strength Controls

1. Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight-concrete
with minimum slab thickness, h; = Ay, and with the following conditions:
- G is greater than or equal to the critical edge distance, % (table values based on %G1 = %d).
- G2is greater than or equal to 1.5 7.
2. Calculations were performed according to ACI 318-05 Appendix D. The load level corresponding to the controlling
failure mode is listed. (e.g. For tension: steel, concrete breakout and pullout; For shear: steel, concrete breakout and
pryout). Furthermore, the capacities for concrete breakout strength in tension and pryout strength in shear are calculated
using the effective embedment values, A, for the selected anchors as noted in the design information tables.
Please also reference the installation specifications for more information.
3. Strength reduction factors (¢) were based on ACI 318 Section 9.2 for load combinations. Condition B is assumed.
4. Tabular values are permitted for static loads only, seismic loading is not considered with these tables.
5. For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318 Appendix D.
6. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths please
see ACI 318 Appendix D. For other design conditions including seismic considerations please see ACI 318 Appendix D.
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REFERENCE PERFORMANCE DATA

=
28l Ultimate Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete!
= -
> Nominal Anch Minimum Minimum Concrete Compressive Strength
o O oy | Embedment [ c=2500psi (173 MPa) [ f=3000psi (20.7MPa) | ¥ =4,000psi(27.6MPa) [ =600 psi (41.4 MPa)
|:—= in. D?r?th Tension Shear Tension Shear Tension Shear Tension Shear
> (mm) (mm) Ibs. Ibs. Ibs. lbs. lbs. Ibs. Ibs. Ibs.
% (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
T 1-1/8 ) ) 1,435 1,255 1,660 1,255
= " (28) (6.4) (5.6) (7.4) (5.6)
v (63) 1-3/4 2,775 1,255 2,775 1,255 2,775 1,255 2,775 1,255
(44) (12.4) (5.6) (12.4) (5.6) (12.4) (5.6) (12.4) (5.6)
1-5/8 ) ) 2,685 2,540 3,100 2,540
38 (48) (12) (11.3) (13.8) (11.3)
(9.5) 23/8 3,485 2,540 3815 2,540 4,410 2,540 5,400 2,540
(60) (15.5) (11.3) (17) (11.3) (19.6) (11.3) (24) (11.3)
2-1/4 ) ) 4,155 4,195 4,800 4,195
(57) (18.5) (18.7) 21.4) (18.7)
12 2-112 3,910 4,195 4,285 4,195 4,950 4,195 6,060 4,195
(12.7) (64) (17.4) (18.7) (19.1) (18.7) 22) (18.7) 27) (18.7)
3-3/4 7,955 4,195 8,715 4,195 10,065 4,195 12,325 4,195
(95) (35.4) (18.7) (38.8) (18.7) (44.8) (18.7) (54.8) (18.7)
2-3/4 ) ) 5,440 6,815 6,285 6,815
(70) (24.3) (30.3) (28) (30.3)
5/8 3-3/8 6,625 6,815 7,260 6,815 8,380 6,815 10,265 6,815
(15.9) (86) (29.5) (30.3) (32.3) (30.3) (37.3) (30.3) (45.7) (30.3)
4-5/8 11,260 6,815 12,335 6,815 14,245 6,815 14,465 6,815
(117) (50.1) (30.3) (54.9) (30.3) (63.4) (30.3) (65.7) (30.3)
3-3/8 ) ) 7,860 12,685 9,075 12,685
34 (86) (32.2) (56.4) (40.5) (56.4)
(19.1) 4 9,530 12,685 10,440 12,685 12,060 12,685 14,770 12,685
(102) (42.4) (56.4) (46.5) (56.4) (53.6) (56.4) (65.7) (56.4)
7/8 3-112 11,320 11,690 12,405 11,690 15,125 11,690 19,470 11,690
(22.2) (89) (50.4) (52.0) (55.2) (52.0) (67.3) (52.0) (86.6) (52.0)
4-112 ) ) 13,850 21,155 20,915 21,155
' (114) (61.8) (94.1) (93.4) (94.1)
(254) 5-1/2 16,535 21,155 18,115 21,155 20,915 21,155 25,615 21,155
(140) (73.6) (94.1) (80.6) (94.1) (93) (94.1) (114) (94.1)
1-1/4 5-3/8 22,485 29,105 24,630 29,105 28,440 29,105 37,360 29,105
(31.8) (137) (100.0) (129.4) (109.6) (129.4) (126.5) (129.4) (166.2) (129.4)

1. The tabulated load values are applicable to single anchors installed in uncracked concrete with no edge or spacing considerations.
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“
T [«
Allowable Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete?2 %
Nominal | Minimum Minimum Concrete Compressive Strength - f'c (psi) ‘é}
D‘i\;ﬂ;‘t’gr Embedment 2,500 3,000 4,000 6,000 8,000 j
Depth Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear =
(in.) (in.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) —
1/4 1-3/4 895 370 980 370 1,055 370 1,055 370 1,055 370 g
3/8 2-3/8 1,165 640 1,275 700 1,470 810 1,805 860 2,080 860 -
1/2 2-1/2 1,310 915 1,435 1,005 1,655 1,160 2,025 1,420 2,340 1,430 E
112 3-3/4 2,245 1,430 2,460 1,430 2,840 1,430 3,480 1,430 4,020 1,430 =

5/8 3-3/8 2,225 1,990 2,435 1,990 2,810 1,990 3,445 1,990 3,975 1,990

5/8 45/8 3,900 1,990 4,270 1,990 4,935 1,990 6,040 1,990 6,780 1,990

3/4 4 2,695 2,210 2,950 2,420 3,405 2,785 4,170 2,785 4,820 2,785

7/8 4-1/2 3,190 3,585 3,495 3,585 4,040 3,585 4,945 3,585 5,710 3,585

1 5-1/2 4,460 4,440 4,885 4,440 5,645 4,440 6,910 4,440 7,980 4,440

1-1/4 6-1/2 6,075 7,210 6,655 7,210 7,685 7,210 9,410 7,210 10,865 7,210

1. Tabulated load values are for anchors installed in concrete. Concrete compresive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities are multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.

ALLOWABLE STRESS DESIGN (ASD) DESIGN CRITERIA

Edge Distance and Spacing Distance Tension (Fy , Fy,) Adjustment Factors for Normal-Weight Concrete

Dia. (in) | 14| 3/8| 172 1/2] 58] 58] 34 78] 1 |1-1/4 Dia. (in) | 1/4| 3/8 | 172 172 5/8| 5/8( 3/4] 78] 1 |1-1/4
he(in.) |1-3/4|2-3/8|2-1/2{3-3/4{3-3/8]4 5/8] 4 |4-1/2]5-1/2]6-1/2 huom (in.) |1-3/4]2-3/8]2-1/2|3-3/4|3-3/8[4 5/8] 4 |4-1/2[5-1/2]6-1/2
S (in.) [2-1/4[3-3/4(7 1/4] 5 | 11 |4-1/4) 6 |6-1/2] 8 | 8 G (in) 3-17216-1/218-172f 8 | 6 [ 10 [ 11 [12]12]12
21a07sf - f - - - -1 -1-1-1]- G (in) [2-3/4)2-3/4|5-174] 4 |5-1/2)4-3/4) 5 | 7 | 8 | 8
2121078 - [ - | - -] -1-1-1-1]- 2-3/4[0.79]0.43
3 fos3f - - - - - -1 -1-1- 3 10.86]0.46
3121089 - | - | -] -] - -] -]-1]- 3-1/2{1.00{0.54
4 loosfos3] - | - | - | - -]-|-]- 4 | - loe2| - 052
4-1/211.00 088 - | - | - foe9| - | - | - | - 4-112] - [o69[ - [0.57
5 [ - fo92] - Joze| - Jo71| - | - | - | - 4-3/4] - [o0.73] - [0.60] - 0.50
512 - J096] - Joz8f - Jo73] - | - | - | - 5 | - [o77] - [062] - [0.52]0.45
E 6 [ - |1.00] - Jos81| - Jo7slos2f - | - | - _|514] - 0.81]0.62]0.66] - [0.54]0.48
é 6-12] - | - | - |083] - [0.77]0.85]0.81 8512 - 0.85]0.65]0.69]0.92]0.56]0.50
gl 7 | - - | - o8| - [0.79]0.87]0.83 :E’, 6 | - 10.92]0.71]0.75/1.00/0.60]0.55
é 7-12] - | - | - ]o89| - [0.81]0.90]0.86 § 6-1/2| - [1.00{0.76[0.81] - 0.65/0.59
g 8 [ -] -] - Joor| - Jo.83]0.93[0.88]0.81]0.75 g 7 | -] - lo.82]o.88] - [0.70]0.64]0.58
Sl812| - | -] - [o94] - Jos5[0.95]0.91]0.82[0.76 % 7-12| - | - [0.88[0.94] - ]0.75]0.68]0.62
§- 9 [ -] -] - Jogs[ - ]0.88]0.98[0.93]0.84]0.78 -§’ 8 | - | - |0.94]1.00] - ]0.80]0.73]0.67]0.67]0.67
912 - | - [ - [099] - [o90[ - ]0.95/0.86[0.80 8-12] - | - [100] - | - [0.85]0.77]0.71{0.71]0.71
10 - -1 -1-1-1[092] - ]o98f0.88]0.81 9 | - | -] -] -1 -1090]0.82]0.75]0.75]0.75
1012 - | - | - [ - | - l094] - [1.00]0.90]0.83 912 - | - [ - | -] - ]0.95/0.86]0.79]0.79]0.79
M|l - -1 -1 -1-1]o9| -] - [092]0.84 10 - -[-[-1-1]100[091]083]0.83]0.83
12 - | - | - | - | - o9 - [ - ]0.94]086 10120 - | - | - | - [ -] - [095]088]0.88]0.88
12 - [ -] -1-1-/[ro0] -] - [o9e|o.s7 M- - -]-1-1-1[100]092]092]092
220 - - - - - -] -] - 098089 11120 - | - - - -] - - lo96lo96]0.96
3 - - ] -1 -]-1-1-1-/1r00]090 -1 -1-1-1-1-1]-]1100]100]100
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ALLOWABLE STRESS DESIGN (ASD) DESIGN CRITERIA

=
Py Spacing Distance Shear (F,,¢) Adjustment Factors for Normal-Weight Concrete
§ Dia. (in) 1/4 3/8 112 112 5/8 5/8 3/4 7/8 1 1-1/4
= Bogm (in.) 1-3/4 2-3/8 2-112 3-3/4 3-3/8 45/8 4 4-1/2 5-1/2 6-1/2
Q Sain (in.) 2-1/4 3-3/4 71/4 5 11 4-1/4 6 6-1/2 8 8
'; 2-1/4 0.64
— 2-12 0.65
= 3 0.68
=) 3-112 0.71
a 4 0.74 0.74
4-172 0.77 0.77 - - - 0.66
5 0.80 0.80 - 0.71 - 0.68
5-1/2 0.83 0.83 - 0.73 - 0.69
6 0.86 0.86 - 0.75 - 0.71 0.70
6-1/2 0.89 0.89 - 0.77 - 0.73 0.72 0.65
7 0.92 0.92 - 0.79 - 0.75 0.73 0.67
71/4 0.94 0.94 0.73 0.80 - 0.75 0.74 0.67
7-1/2 0.95 0.95 0.74 0.81 - 0.76 0.75 0.68
8 0.98 0.98 0.75 0.83 - 0.78 0.77 0.69 0.67 0.67
812 - - 0.77 0.85 - 0.80 0.78 0.70 0.68 0.68
7 9 - - 0.79 0.88 - 0.82 0.80 0.71 0.69 0.69
S 9-1/2 - - 0.80 0.90 - 0.83 0.82 0.73 0.70 0.70
E 10 - - 0.82 0.92 - 0.85 0.83 0.74 0.71 0.71
§ 10-1/2 - - 0.83 0.94 - 0.87 0.85 0.75 0.72 0.72
£ 1 - - 0.85 0.96 0.83 0.89 0.87 0.76 0.73 0.73
a 11-1/2 - - 0.87 0.98 0.85 0.90 0.88 0.77 0.74 0.74
= 