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COMPETITIVE COMPARISON

DEWALT

ENGINEERED BY POWers

AC200+ VS. HILTI' HY200 VS. SIMPSON" AT-XP

Prod ame AC200+ 00 AT-XP
Company DEWALT Hilti Simpson Strong-Tie*
Description Adhesive Anchoring System Adhesive Anchoring System Adhesive Anchoring System
Rod Size Range (inch) 3/8,1/2,5/8,3/4,7/8,1,1-1/4 3/8,1/2,5/8,3/4,7/8,1,1-1/4 3/8,1/2,5/8,3/4,7/8,1,1-1/4
Rebar Size Range #3, #4, #5, #6, #7, #8, #9 #10 #3, #4, #5, #6, #7, #8, #9 #10 #3, #4, #5, #6, #7, #8, #10
ICC-ES ESR (concrete) ESR-4027 ESR-3187 ER-263 (IAPMO-ES)
Revision Date 2017 January 2016 November 2016 September
Cracked Concrete Yes Yes Yes
Seismic Approval in Concrete Yes Yes Yes
LEED Yes Yes Yes
VOC Yes Yes Yes
NSF 61 (potable drinking water) Yes Yes Yes
* Hilti is a registered trademark of Hilti Corporation *AT-XP and Simpson are registered trademarks of Simpson Strong-Tie Company Inc.
LBS
Factored 25000 AC200
= +
Tension Bond Strength Values dry
Loads 22500 hole, hammer drilled, at
Cracked 122°F Long-term Temp, Py
C 1 20000 176F Short-term Temp =
i B HY200 @
2500 psi, 17500 Bond Strength Values =
Rod ASTM A193 dry hole, hammer drilled, N
Grade B7 15000 at 110°F Long-term Temp, 5
Sustained Loads, 130°F Short-term Temp o
Periodic Inspections 12500 B AP GS)
Bond Strength Valuesdry &=
AC200+ 10000 hole, hammer drilled, at %)
110°F Long-term Temp, L
I HY200 7500 180°F Short-term Temp (ED
W AT-XP 5000 %
2500 | %
0 W
dia. (inches) 1/2 12 5/8 5/8 34 34 718 718 1 1 =
hef (nches) 4 6 5 711 6 9 7 1012 8 12 =
©
)
Factored LBS ™
Shear Loads 15000 A0+ g
Bond Strength Values dry =
Cracked 13500 hole, hammer drilled, at é]z’
Concrete 122°F Long-term Temp, =
2500 psi, 12000 176°F Short-term Temp 5
Rod ASTM A193 M HY200 Nel
Grade B7 10500 Bond Strength Values 5
Sustained Loads, dry hole, hammer drilled, |
Periodic Inspections 9000 at 110°F Long-term Temp, =
130°F Short-term Temp s
AC200+ 7500 B ATXP ~
Bond Strength Values dry S
M HY200 6000 hole, hammer drilled, at N
¥ 110°F Long-term Temp, B
B AT-XP 4500 180°F Short-term Temp 2
)
3000 | <
N~
i S
1500 S
) 2
dia. (inches) 1/2 12 5/8 5/8 3/4 3/4 78 718 1 1 @
hef (nches) 4 6 5 712 6 9 7 012 8 12 =
o)
[97]



DEWALT

ENGINEERED BY POWers

COMPETITIVE COMPARISON

AC200+ VS. HILTT" HY 200
Proc [ Dd [
od AC200+ 00
Company DEWALT Hilti*
Description Adhesive Anchoring System Epoxy Anchoring System
Size Range (inch) 3/8,1/2,5/8, 3/4,7/8,1,1-1/4 3/8,1/2,5/8,3/4,7/8,1,1-1/4

#3, #4, #5, #6, #7, #8, #9, #10

#3, #4, #5, #6, #7, #8, #9, #10

ICC-ES ESR (concrete) ESR-4027 ESR-3187
Revision Date 2017 Jan 2016 Nov
Cracked Concrete Yes Yes
Seismic Approval in Concrete Yes Yes

LEED Yes Yes

\VOC Yes Yes

NSF 61 (potable drinking water) Yes Yes

* Hilti is a registered trademark of Hilti Corporation

LBS
Faclt_)red 25000
Tension Loads
Cracked 22500
20000
2500 psi, Rod ASTM
A193 Grade B7 17500
Dry concrete, sustained
loading and periodic 15000
special inspection
12500
AC200+
Bond Strength Values 10000
at 122°F Long-term Temp,
176°F Short-term Temp 7500
W HY200
Bond Strength Values 5000
at 110°F Long-term Temp, |
130°F Short-term Temp 2500
0
@ Anchor (inches) 1/2 12 5/8 5/8 3/4 3/4 718 718 1 1
hef (inches) 4 6 5 7112 6 9 7 10-1/2 8 12
Factored LBS
Shear Loads 15000
Gracked
13500
Goncrete
2500 psi, Rod ASTM 12000
A193 Grade B7
Dry concrete, sustained 10500
loading and periodic
special inspection 9000
AC200+ 7500
Bond Strength Values
at122°F Long-term Temp, 6000
176°F Short-term Temp
W HY200 4500
Bond Strength Values
at 110°F Long-term Temp, 3000
130°F Short-term Temp 1500
) 0
@ Anchor (inches) 12 12 5/8 5/8 3/4 3/4 718 718 1 1
hef (inches) 4 6 5 7112 6 9 7 10-1/2 8 12

Source: ESR-4027 (Revised: 2017 Jan), ESR-3187 (Revised: 2016 Nov)



DEWALT

GENERAL INFORMATION ENGINEERED BY POWers

GENERAL INFORMATION SECTION CONTENTS

General Information......................... 1
Aczm+ Strength Design (SD)....................... 2
Acrylic Injection Adhesive Anchoring System Installation Instructions

(Solid Base Materials).................... 12
Reference Installation Tables ..... 13
The AC200+ is a two-component, high strength adhesive anchoring system. The system includes Ordering Information..................... 14

injection adhesive in plastic cartridges, mixing nozzles, dispensing tools and hole cleaning equipment.
The AC200+ is designed for bonding threaded rod and reinforcing bar hardware into drilled holes in
concrete base materials.

GENERAL APPLIGATIONS AND USES

e Bonding threaded rod and reinforcing bar into hardened concrete
e Evaluated for installation and use in dry and wet concrete
e Can be installed in a wide range of base material temperatures

FEATURES AND BENEFITS

+ Designed for use with threaded rod and reinforcing bar hardware elements

+ Evaluated and recognized for freeze/thaw performance

+ Cartridge design allows for multiple uses using extra mixing nozzles

+ Mixing nozzles proportion adhesive and provide simple delivery method into drilled holes
+ Evaluated and recognized for long term and short term loading (see performance tables)

APPROVALS AND LISTINGS PACKAGING

* Intemational Code Council, Evaluation Service (ICC-ES) ESR-4027 for cracked and uncracked concrete ~~ ©oaxial Cartridge
e Code Compliant with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC * 10fl.0z

 Tested in accordance with ACl 355.4, ASTM E 488, and ICC-ES AC308 for use in Dual (side-by-side) Cartridge
structural concrete (Design according to ACl 318-14, Chapter 17 and ACI 318-11/08 Appendix D) ¢ 12fl.oz

oy

/

+00cOoV

WBISAS BuLioydUYy BAISByPY UoRIsiul JiAi

e Evaluated and qualified by an accredited independent testing laboratory for recognition * 28fl.oz
in cracked and uncracked concrete including seismic and wind loading STORAGE LIFE & CONDITIONS
e Compliant with NSF/ANSI 61 for drinking water system components - health effects; Dual cartridge: Eighteen months

Coaxial cartridge: Eighteen months

minimum requirements for materials in contact with potable water and water treatment ’ .
In a dry, dark environment with

GUIDE SPECIFICATIONS temperature ranging from
L 41°F to 90°F (5°C to 32°C)
CSI Divisions: 03 16 00 - Concrete Anchors, and 05 05 19 Post-Installed Concrete Anchors.
Adhesive anchoring system shall be AC200+ as supplied by DEWALT, Towson, MD. Anchors ANCHOR SIZE RANGE (TYP,)
shall be installed in accordance with published instructions and requirements of the Authority * 3/8"to 1-1/4" diameter

threaded rod
e No.3toNo.10

reinforcing bar (rebar)
SUITABLE BASE MATERIALS
e Normal-weight concrete
e Lightweight concrete

PERMISSIBLE INSTALLATION

Having Jurisdiction.

CODE LISTED
ODE: LISTE] CONDITIONS (ADHESIVE)
CONCRETE e Dry concrete

o \Water-saturated concrete (wet)

N34~ 1¥M3A £102© SINSIHAY — IWANVIN HOAL




DEWALT

ENGINEERED BY POWers INSTALLATION INSTRUCTIONS (SOLID BASE MATERIALS)

INSTALLATION INSTRUCTIONS (SOLID BASE MATERIALS)
(oRWLNG______________________ |

1- Drill a hole into the base material with rotary hammer drill (i.e. percussion drill) and a carbide drill bit to the size and embedment required by the
selected steel hardware element (reference installation specifications for threaded rod and reinforcing bar). The tolerances of the carbide drill
bits, including hollow bits, must meet ANSI Standard B212.15.

e Precaution: Use suitable eye and skin protection. Avoid inhalation of dust during drilling and/or removal.

e Note! In case of standing water in the drilled hole (flooded hole condition), all the water has to be removed from the hole (e.g. vacuum,
compressed air, etc.) prior to cleaning.

e Drilling in dry concrete is recommended when using hollow drill bits (vacuum must be on).

HOLE CLEANING DRY OR WET/WATER-SATURATED HOLES (BLOW 2X, BRUSH 2X, BLOW 2X)

2a- Starting from the bottom or back of the anchor hole, blow the hole clean with compressed air (min. 90 psi / 6 bar) a minimum of two times
(2x), until return air stream is free of noticeable dust. If the back of the drilled hole is not reached an extension shall be used.

2b- Determine brush diameter (see hole cleaning equipment selection table) for the drilled hole and brush the hole by hand or attach the brush
with adaptor to a rotary drill tool or battery screw gun. Brush the hole with the selected wire brush a minimum of two times (2x). A brush
extension (supplied by DEWALT) must be used for drill hole depth > 6" (150mm). The wire brush diameter must be checked periodically during
use (¢bmsn > Dmin, S€€ hole cleaning equipment selection table). The brush should resist insertion into the drilled hole - if not the brush is too
small and must be replaced with the proper brush diameter. If the back of the drilled hole is not reached a brush extension shall be used.

2c- Finally blow the hole clean again with compressed air (min. 90 psi / 6 bar) a minimum of two times (2x), until the return air stream is free of
noticeable dust. If the back of the drilled hole is not reached an extension shall be used. When finished the hole should be clean and free of
dust, debris, ice, grease, oil or other foreign material.

3- Check adhesive expiration date on cartridge label. Do not use expired product. Review Safety Data Sheet ( SDS) before use. Cartridge
temperature must be between 41°F - 104°F (5°C - 40°C) when in use. Review published working and cure times. Consideration should be
given to the reduced gel (working) time of the adhesive in warm temperatures. For permitted range of the base material temperature, see
published gel and curing times.

e Attach a supplied mixing nozzle to the cartridge. Do not modify the mixer in any way and make sure the mixing element is inside the nozzle.
Load the cartridge into the correct dispensing tool.

e Note: Always use a new mixing nozzle with new cartridge of adhesive and also for all work interruptions exceeding the published gel (working)
time of the adhesive.

4- Prior to inserting the anchor rod or rebar into the filled drilled hole, the position of the embedment depth has to be marked on the anchor.
Verify anchor element is straight and free of surface damage.

5- Adhesives must be properly mixed to achieve published properties. Prior to dispensing adhesive into the drilled hole, separately dispense at least
three full strokes of adhesive through the mixing nozzle until the adhesive is a consistent GRAY color.

e Review and note the published working and cure times (reference gel time and curing time table) prior to injection of the mixed adhesive into the
cleaned anchor hole.

6- Fill the cleaned hole approximately two-thirds full with mixed adhesive starting from the bottom or back of the anchor hole. Slowly withdraw the
mixing nozzle as the hole fills to avoid creating air pockets or voids. For embedment depth greater than 7-1/2 inches an extension tube supplied
by DeWALT (3/8" Dia. CAT. #08281-PWR) must be used with the mixing nozzle.

Piston plugs (see hole cleaning equipment selection table) must be used with and attached to the mixing nozzle and extension tube for:
 Overhead installations and installations between horizontal and overhead
e Al installations with drill hole depth > 10" (250mm) with anchor rod 5/8" to 1-1/4" diameter and rebar sizes #5 to #10

Insert piston plug to the back of the drilled hole and inject as described in the method above. During installation the piston plug will be naturally
extruded from the drilled hole by the adhesive pressure.

Attention! Do not install anchors overhead or upwardly inclined without installation hardware supplied by DEWALT and also receiving proper
training and/or certification. Contact DEWALT for details prior to use.

7- The anchor should be free of dirt, grease, oil or other foreign material. Push clean threaded rod or reinforcing bar into the anchor hole while
turning slightly to ensure positive distribution of the adhesive until the embedment depth is reached. Observe the gel (working) time.

8- Be sure that the anchor is fully seated at the bottom of the hole and that some adhesive has flowed from the hole and all around the top of
the anchor. If there is not enough adhesive in the hole, the installation must be repeated. For overhead applications and applications between
horizontal and overhead the anchor must be secured from moving/falling during the cure time (e.g. wedges). Minor adjustments to the anchor
may be performed during the gel time but the anchor shall not be moved after placement and during cure.

CURING AND LOADING
9- Allow the adhesive anchor to cure to the specified full curing time prior to applying any load (reference gel time and curing time table).

oa'F @
o * Do not disturb, torque or load the anchor until it is fully cured.

10- After full curing of the adhesive anchor, a fixture can be installed to the anchor and tightened up to the maximum torque (reference installation
specifications for threaded rod and reinforcing bar table) by using a calibrated torque wrench.

e Take care not to exceed the maximum torque for the selected anchor.

\

+

AC200

Acrylic Injection Adhesive Anchoring System

TECH MANUAL — ADHESIVES ©2017 DEWALT —REV.B
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REFERENCE INSTALLATION TABLES

DEWALT

ENGINEERED BY POWers

Gel (working) Time and Guring Table

Tonporsliro l:bease material Gel (working) time Full curing time
23°F (-5°C) to 31°F (-1°C) 50 minutes 5 hours
32°F (0°C) to 40°F (4°C) 25 minutes 3.5 hours
41°F (5°C) to 49°F (9°C) 15 minutes 2 hours
50°F (10°C) to 58°F (14°C) 10 minutes 1 hour
59°F (15°C) to 67°F (19°C) 6 minutes 40 minutes
68°F (20°C) to 85°F (29°C) 3 minutes 30 minutes
86°F (30°C) to 104°F (40°C) 2 minutes 30 minutes
Linear interpolation for intermediate base material temperature is possible.
Cartridge temperature must be between 41°F (5°C) and 104°F (40°C).
Hole Cleaning Equipment Selection Table for AG200+
(inch) (inch) (inches) (Cat. #) actions
Solid Base Material
3/8 7116 0.458 5-3/8 PFC1671050
- #3 1/2 0.520 5-3/8 PFC1671100
1/2 9/16 0.582 5-3/8 PFC1671150
- #4 5/8 0.650 5-3/8 PFC1671200
5/8 11/16 0.709 5-3/8 PFC1671225 Conrggﬁsgﬁﬁ, air 2« blowing
- #5 3/4 0.777 5-3/8 PFC1671250 Cat #82921 %); tE)rlg\S/\nlr?gg
3/4 #6 7/8 0.905 5-3/8 PFC1671300 (min. 90 psi)
7/8 #7 1 1.030 5-3/8 PFC1671350
1 #8 1-1/8 1.160 5-3/8 PFC1671400
1-1/4 #9 1-3/8 1.140 5-3/8 PFC1671450
- #10 1-1/2 1.535 5-3/8 PFC1671500

1. An SDS-plus adaptor (Cat. #PFC1671830) is required to attach a steel wire brush to the drill tool. For hand brushing, attach manual brush wood handle (Cat. #PFC1671000) to the steel brush.
2. Abrush extension (Cat. #PFC1671820) must be used with a steel wire brush for holes drilled deeper than the listed brush length.

N34~ 1¥M3A £102© SINSIHAY — IWANVIN HOAL

Adhesive Piston Plugs'**

m(?E":%t)er nelza: glze A':)Siéﬁ%:; :m p|agc?||)ze ""}3‘,,'{ ;;ug Piston Plug
Solid Base Materials
5/8 11/16 11/16 08258
- #5 3/4 3/4 08259
3/4 #6 7/8 7/8 08300
7/8 #7 1 1 08301
1 #8 1-1/8 1-1/8 08303
1-1/4 #9 1-3/8 1-3/8 08305
- #10 1-1/2 1-1/2 08309

1. All overhead or upwardly inclined installations require the use of piston plugs where one is tabulated together with the anchor size.
2. Allinstallations require the use of piston plugs where one is tabulated together with the anchor size and where the embedment depth is greater than 10 inches.
3. Aflexible plastic extension tube (Cat#08297) or equivalent approved by DeEWALT must be used with piston plugs.

PERMISSIBLE INSTALLATION CONDITIONS (ADHESIVE)

Dry Concrete: cured concrete that, at the time of adhesive anchor installation, has not been exposed to water for the preceding 14 days.
Water-Saturated Concrete (wet): cured concrete that, at the time of adhesive anchor installation, has been exposed to water over a
sufficient length of time to have the maximum possible amount of absorbed water into the concrete pore structure to a depth equal to the
anchor embedment depth.
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STRENGTH DESIGN (SD)

STRENGTH DESIGN (SD)

Installation Specifications for Threaded Rod and Reinforcing Bar'

CODE LISTED
ICC-ES ESR-4027

Dimension/Property Notation Units Nominal Anchor Size
Threaded Rod - - 3/8 - 1/2 - 5/8 - 3/4 7/8 1 - 1-1/4 -
Reinforcing Bar - - - #3 - #4 - #5 #6 #7 #8 #9 - #10
. . in. 0.375 0.500 0.625 0.750 | 0.875 | 1.000 | 1.125 1.250
Nominal anchor diameter a mm) 9.5) (12.7) (15.9) 19.1) | @2.2) | @5.4) | (28.6) (31.8)
) e . 7116 172 9/16 58 | 1116 | 3/4 7/8 1 1-1/8 | 1-3/8 | 1-3/8 | 1-1/2
Nominal ANSI drillbit size | do{dw] .| ang | angi | ANSI | Ansi | Ansi | Ansi | ansi | ansi | ansi | ansi | ansi | Ansl
. ) in. 2-3/8 2-3/4 3-1/8 3-1/2 | 3-1/2 4 4-1/2 5
Minimum embedment Pt min mm) (60) (70) 79 ©9) ©9) @02 | (14 (127)
’ in. 7-1/2 10 12-1/2 15 | 17-1/2| 20 |22-1/2 25
Maximum embedment hetmax | () (197) (254) (318) @81 | w5 | o8 | 572 (635)
Minimum concrete , in. hef + 1-1/4
member thickness hrin (mm) (hef + 30) hef + 2do /
e I ) in. 1-7/8 2-1/2 3 3-5/8 | 4-1/4 | 4-3/4 | 5-1/4 5-7/8 =+
Minimum spacing distance Smin mm) 49) 62) (76) ©2) (o) | 21y | (133 (149) °
Minimum edge distance i in. 1-5/8 1-3/4 2 2-3/8 | 2-1/2 | 2-3/4 3 3-1/4 °
(100% Tmax) mn (mm) @1 (44) (51) (60) (64) (70) (75) (80) N
Maximum Torque? Tmax | ft-lbs 15° 30 44 66 | 96 | 147 | 185 221 (&)
Minimum edge distance, i in . 1-3/4 1-3/4 | 1-3/4 | 1-3/4 | 2-3/4 2-3/4 <
reduced?*® (45% Tmas) mineed | (mm) (44) @y | @y | @by | o (70)
Maximum Torque, reduced? Trax red ft-los 7 14 20 30 43 66 83 99
1. For use with the design provisions of ACI 318-14 Ch. 17 or ACI 318-11 Appendix D as applicable, ICC-ES AC308, Section 4.2 and ESR-4027
2. Torque may not be applied to the anchors until the full cure time of the adhesive has been achieved
3. For ASTM A36/F1554 Grade 36 carbon steel threaded rods, Tmax = 11 ft.-Ib, Tmaxres = 5.
4. For installations at the reduced minimum edge distance, Cminred, the maximum toque applied must be max torque reduced, Tmaxed.
5. For installations at the reduced minimum edge distance, Cminses, the miminim spacing, Smin = 5 X da.
Detail of Steel Hardware Elements Threaded Rod and Deformed Reinforcing Bar Material Properties
used with Injection Adhesive System Minimum Minimum
Steel Ultimate Yield
Description Steel Specification Nominal Anchor Strength Strength
(General) (ASTM) Size (inch) f. f
psi psi
(MPa) (MPa)
ASTM A36 or F1554, 58,000 36,000
| Grade 36 (400) (250)
|
ASTM F1554 Grade 55 7(%?%0 5%&%’)0
3/8 through 1-1/4
o) ASTM A193 Grade B7 ko 1B
Threaded Rod
o Rebar CarbonRod | ASTM F1554 Grade 105 1%36%())0 “2%%)0
ASTM Ad49 3/8 through 1 %)é%())o 9(26'??%0
= ASTM A449 1-1/4 1‘()%%?0 8(15,&(]3)0
ASTM F568M Class 58 | 3/4 though 1-1/4 | "Eo0° %00
ASTM F593 CW1 3/8 through 5/8 1R o0
RER Stainless Rod
S (Alloy 304 / ASTM F593 CW2 3/4 through 1-1/4 8(‘:’.)8(%0 4(%'10(%0
bl Py 316)
~ do(dnit) = ASTM A193/A193M } 95,000 75,000
T Grade B3/B8M2, Class 28 | /8 through 1-1/4 (655) (515
ASTM A615, A767, A996 90,000 60,000
Grade 60 Grade 60 3/8 through 1-1/4 (620) 414
Reinforcing B #3 through #10
einforcing Bar |- st a706 Grade go | 0 ouan #10) 8(%'5?80 681‘102)0
Grade 40 3/8 through 3/4 60,000 40,000
Reinforcing Bar | ASTMAB15 Grade 40| 3’y 0 46) (415) 275)

TECH MANUAL — ADHESIVES ©2017 DEWALT —REV.B
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DEWALT

STRENGTH DESIGN (SD) ENGINEERED BY POWers
Steel Tension and Shear Design for Threaded Rod in Normal Weight Concrete CODE LISTED 5“6:, |
(For use with load combinations taken from ACI 318-14 Section 5.3) ICC-ES ESR-4027 | \Q,, 4

Nominal Rod Diameter' (inch)
Design Information Symbol Units
3/8 1/2 5/8 3/4 7/8 1 1-1/4
) o inch 0.375 0.500 0.625 0.750 0.875 1.000 1.250
Threaded rod nominal outside diameter d (mm) ©5) {12.7) (15.9) (19.1) (2.9) (95.4) (318)
1 2
Threaded rod effective cross-sectional area Ase ('r?]%rq]z) 0'(%6;5 0(1945 9 O(i?fg)o 0(5133)5 0(.5153;)7 0(5815)7 O(ggg
N Ibf 4,495 8,230 13,110 19,400 26,780 35,130 56,210
ASTM A 36 Nominal strength as governed by B (kN) (20.0) (36.6) (58.3) (86.3) (119.1) (156.3) (250.0)
and steel strength (for a single anchor) Vsa Ibf 2,695 4,940 7,860 11,640 16,070 21,080 33,725
ASTM F 1554 . _ (kN) (12.0) (22.0) (35.0) (51.8) (71.4) (93.8) (150.0)
Grade 36 Reduction factor for seismic shear O seis - 0.60
Strength reduction factor for tension? ¢ - 0.75
Strength reduction factor for shear® ) - 0.65
N Ibf 5810 10,640 16,950 25,085 34,625 45,425 72,680
Nominal strength as governed by “ (kN) (25.9) (47.3) (75.4) (111.6) (154.0) (202.0) (323.3)
ASTM F 1554 steel strength(for a single anchor) o Ibf 3,485 6,385 10,170 15,050 20,775 27,255 43,610
Grade 55 (kN) (15.5) (28.4) (45.2) (67.0) (92.4) (121.2) (194.0)
Reduction factor for seismic shear W seis - 0.60
Strength reduction factor for tension? ¢ - 0.75
Strength reduction factor for shear? ¢ - 0.65
N Ibf 9,685 17,735 28,250 41,810 57,710 75,710 121,135
ASTM A 193 | Nominal strength as governed by . (kN) (43.1) (78.9) (125.7) (186.0) (256.7) (336.8) (538.8)
Grade B7 steel strength (for a single anchor) v Ibf 5,815 10,640 16,950 25,085 34,625 45,425 72,680
and . (kN) (25.9) (7.3 (75.4) (111.6) | (154.00 | (202.1) | (323.3)
ASTM F 1554 | Reduction factor for seismic shear QW seis = 0.60
Grade 105 Strength reduction factor for tension? ¢ - 0.75
Strength reduction factor for shear? ¢ - 0.65
) Ibf 9,300 17,025 27,120 40,140 55,905 72,685 | 101,755
g‘gc;‘rfr‘]ae' dsgig?églasst ongth Nea ) | @a | @5n | 0206 | 785 | 487 | 3233 | @526)
(for a single anchor) v Ibf 5,580 10,215 16,270 24,085 33,540 43,610 61,050
ASTM A 449 a (kN) (24.8) (45.4) (72.4) (107.1) (149.2) (194.0) (271.6)
Reduction factor for seismic shear O seis - 0.60
Strength reduction factor for tension? ¢ - 0.75
Strength reduction factor for shear® ) - 0.65
N Ibf 5,620 10,290 16,385 24,250 33,475 43,915 70,260
Nominal strength as governed by “ (kN) (25.0) (45.8) (72.9) (107.9) (148.9) (195.4) (312.5)
ASTM F 568M steel strength (for a single anchor) Ve Ibf 3,370 6,175 9,830 14,550 20,085 26,350 42,155
Class 5.8 (kN) (15.0) (27.5) (43.7) (64.7) (89.3) (117.2) (187.5)
’ Reduction factor for seismic shear W seis - 0.60
Strength reduction factor for tension? ¢ - 0.65
Strength reduction factor for shear? ¢ - 0.60
N Ibf 7,750 14,190 22,600 28,430 39,245 51,485 82,370
ASTM F 503 Nominal strength as governed by . (kN) (34.5) (63.1) (100.5) (126.5) (174.6) (229.0) (366.4)
CW Stainiess steel strength (for a single anchor) Vea Ibf 4,650 8,515 13,560 17,060 23,545 30,890 49,425
Types 304 (kN) (20.7) (37.9) (60.3) (75.9) (104.7) | (137.4) | (219.8)
aﬁ% 316) Reduction factor for seismic shear QW seis = 0.60
Strength reduction factor for tension? ¢ - 0.65
Strength reduction factor for shear? ¢ - 0.60
ASTM A 193 N Ibf 7,365 13,480 21,470 31,775 43,860 57,545 92,065
Grade B8/ Nominal strength as governed by . (kN) (32.8) (60.0) (95.5) (141.3 (195.1) (256.0) (409.5)
BaM2, steel strength (for a single anchor) v Ibf 4,420 8,085 12,880 19,065 26,315 34,625 55,240
Class 2B . (kN) (19.7) (36.0) (57.3) (84.8) (117.1) (153.6) (245.7)
Stainless Reduction factor for seismic shear O seis - 0.60
(Types 304 and | Strength reduction factor for tension? ¢ - 0.75
316) Strength reduction factor for shear? ) - 0.65
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For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf.

1. Values provided for steel element material types are based on minimum specified strengths and calculated in accordance with ACI 318-14 Eq. 17.4.1.2 and Eq. 17.5.1.2b or ACI 318-11 Eq.
(D-2) and Eq. (D-29), as applicable, except where noted. Nuts and washers must be appropriate for the rod. Nuts must have specified proof load stresses equal to or greater than the minimum
tensile strength of the specified threaded rod.

2. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, are used in accordance with ACl 318-14 17.3.3
or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.4.




DEWALT

ENGINEERED BY

fowers

STRENGTH DESIGN (SD)

Steel Tension and Shear Design for Reinforcing Bars in Normal Weight Concrete CODE LISTED @
(For use with load combinations taken from ACI 318-14 Section 5.3) ICC-ES ESR-4027 | \Qy 4
Nominal Reinforcing Bar Size (Rebar)'
Design Information Symbol Units
No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10
. I inch 0.375 0.500 0.625 0.750 0.875 1.000 1.125 1.250
Rebar nominal outside diameter d mm | @5 | d27n | 59 | @91 | @22 | @54 | @87 | (23
! : inch? 0.110 0.200 0.310 0.440 0.600 0.790 1.000 1.270
Rebar effective cross-sectional area Ase mm?) 1.0 (1290) | @00.0) | @839 | 387.1) | 509.7) | 645.2) | (819.4)
Nes Ibf 9,900 18,000 | 27,900 | 39,600 | 54,000 | 71,100 | 90,000 | 114,300
Nominal strength as governed by (kN) (44.0) (80.1) (124.1) | (176.1) | (240.2) | (316.3) | (400.3) | (508.4)
teel strength (f ingl h
ASTM Ag1s, | S Strendth (fora single anchon y bf | 5940 | 10800 | 16,740 | 23,760 | 32,400 | 42,660 | 54,000 | 68580
A767, A996 s (kN) (26.4) (48.0) (74.5) (105.7) | (144.1) | (189.8) | (240.2) | (305.0)
Grade 60 - Ay
Reduction factor for seismic shear Ol seis - 0.65
Strength reduction factor for tension? ) - 0.65
Strength reduction factor for shear? ¢ - 0.60
Neo Ibf 8,800 16,000 | 24,800 | 35,200 | 48,000 | 63,200 | 80,000 | 101,600
Nominal strength as governed by kN | @891) | (71.2) [ (110.3) | (156.6) [ (213.9) | (281.1) | (355.9) | (452.0)
steel strength (for a single anchor) v Ibf 5,280 9,600 14,880 | 21,120 | 28,800 | 37,920 | 48,000 | 60,960
ASTM A706 & (kN) (23.5) 42.7) (66.2) (94.0) (128.1) | (168.7) | (2135 | (271.2)
Grade 60 | Reduction factor for seismic shear Oluseis 0.65
Strength reduction factor for tension? ¢ - 0.75
Strength reduction factor for shear? ¢ - 0.65
Neo Ibf 6,600 12,000 | 18,600 | 26,400
Norminal strength as governed by KN ) (294 ) G34) | ©27) | (7.4 | |1 accordance with ASTM A 615, Grade
steel strength (for a single anchor) v Ibf 3,960 7,200 11,160 | 15,840 40 bars are furnished only in sizes No. 3
ASTM A 615 s (kN) (17.6) (32.0) (49.6) (70.5) through No. 6
Grade 40 | Reguction factor for seismic shear Qluseis - 0.65
Strength reduction factor for tension? ¢ - 0.65
Strength reduction factor for shear? ¢ - 0.60
For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inches, 1 N = 0.2248 Ibf.
1. Values provided for reinforcing bar material types based on minimum specified strengths and calculated in accordance with ACI 318-14 Eq. 17.4.1.2 and Eq. 17.5.1.2b or ACI 318-11 Eq.
(D-2) and Eq. (D-29), as applicable.
2. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, are used in accordance with ACl 318-14 17.3.3
or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.4.

FLOWCHART FOR THE ESTABLISHMENT OF DESIGN BOND STRENGTH
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STRENGTH DESIGN (SD) ENGINEERED BY POVVers

Concrete Breakout Design Information for Threaded Rod and in CODE LISTED @
Holes Drilled with a Hammer Drill and Carbide Bit' ICCES ESR-4027
Desian Informati — Units Nominal Rod Diameter (inch)
ign rmation ni
’ s | w2 | s | 3 | s 1 | 1
Effectiveness factor for ke - 17
cracked concrete “ Sl (7.1)
Effectiveness factor for ke - 24
uncracked concrete et &) (10.0)
L ) inch 2-3/8 2-3/4 3-1/8 3-1/2 3-1/2 4 5
Minimum embedment Net min (mm) (60) 70) 79) ©9) ©9) (102) (127)
' inch 7-1/2 10 12-1/2 15 17-1/2 20 25
Maximum embedment Metmax | m) (191) (254) @318 (381) (445) (508) 635)
- ' ) inch 1-7/8 2-1/2 3-1/8 3-5/8 4-1/8 4-3/4 5-7/8
Minimum anchor spacing Smin (mm) 48) 64) 79) (90) (105) (120) (150)
. . , inch 1-5/8 1-3/4 2 2-3/8 2-1/2 2-3/4 3-1/4
Minimum edge distance? Crmin (mm) @) 44 51) (60) 64) 70) 80)
Minimum edge distance, reduced? o inch . . 1-3/4 1-3/4 1-3/4 1-3/4 2-3/4
\ (45% Trmay) moeed | (mm) (44 (44) (44) (44) 70)
%‘ b Minimum member thickness Nimin (Ir?w%]) h(er;: +1 310/)4 her + 2do Where do is hole diameter;
O inch o = ot 7+ (3107 (1]
N Critical edge distance—splitting c
° (for uncracked concrete only)* o Tuner g, h
° (mm) Cac = et - (T) -[3.1-0.7 m]
+ Strength reduction factor for tension, ¢ ) 0.65
concrete failure modes, Condition B* '
Strength reduction factor for shear, ¢ ) 0.70
concrete failure modes, Condition B* '

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units: 1 mm = 0.03937 inch, 1 N = 0.2248 Ibf.
1. Additional setting information is described in the installation instructions.
2. For installation between the minimum edge distance, cmin, and the reduced minimum edge distance, cminred, the maximum torque applied must be reduced (multiplied) by a factor of 0.45.
3. Tkuer need not be taken as greater than: Tiuner= kuner «fhere ¢ and N need not be taken as larger than 2.4.
" m.qd he
4. Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pryout governs, as set forth in ACI 318-14 17.3.3 or
ACl 318-11 D.4.3, as applicable. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, are used

in accordance with ACl 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in
accordance with ACI 318 D.4.4.

WBISAS BuLioydUYy BAISByPY UoRIsiul JiAi

Bond Strength Design Information for Threaded Rod in Holes Drilled CODE LISTED @
with a Hammer Drill and Carbide Bit' ICC-ES ESh-4027
Nominal Rod Diameter (inch)
Design Information Symbol Units
3/8 1/2 5/8 3/4 7/8 1 1-1/4
— inch 238 | 2-34 | 38 | 312 | 312 4 5
Minimum embedment Nef,min (mm) 60) 70) 79) ©9) ©9) (102) (127)
. inch 7-1/2 10 12-1/2 15 17-1/2 20 25
Maximum embedment Permar | o) | (191) | @54 | @18 | @81 | @) | o) | 635
Temperature Range A Characteristic bond strength psi 1,041 1,041 1,111 1,219 1,212 1,206 1,146
122°F (50°C) Maximum in cracked concrete Ther (N/mm?) (7.2) (7.2 (7.7) (8.4) (8.4) (8.3 (7.9)

T BovC) Marera e | Characterstic bond srengih osi | 2601 | 2415 | 2062 | 2142 | 2054 | 2000 | 1990

Short-Term Service Temperature? in uncracked concrete Tewner | (N/mm?) | (17.9) (16.7) (15.6) (14.8) (14.2) (13.8) (13.7)
Temperature Range B Characteristic bond strength psi 905 906 966 1060 1054 1049 997

161°F (72°C) Maximum in cracked concrete Thor (N/mm?) 6.2) 6.2 6.7) (7.3 (7.3 (7.2 6.9)
Lon%jgelg‘(fg(rﬂ%‘; JEMPerature; | oharacteristic bond strength psi | 2263 | 2101 | 1968 | 1863 [ 1,787 | 1,740 | 1732
Short-Term Service Temperature? in uncracked concrete Tewner | (N/mm?) | (15.6) (14.5) (13.6) (12.8) (12.3) (12.0) (11.9

Temperature Range C Characteristic bond strength psi 652 653 696 764 760 756 719

212°F (100°C) Maximum in cracked concrete Thor (N/mm?) 4.5) 4.5 4.8 (5.3 (5.2) (5.2) (5.0)

LOH%?’ZT;!E (18 g(r]\i’l((:)()9 ,I/m%?ﬁure; Characteristic bond strength 1631 1514 1418 1343 1288 1254 1248

psi
Short-Term Service Temperature?* in uncracked concrete Toamer (N/mm2) | (11.2) (10.4) 9.8 9.3 8.9 (8.6) (8.6)

Drv concrete Anchor Category - - 1
v Strength reduction factor o - 0.65
Anchor Category - - 2
Water-saturated concrete Strength reduction factor qx,s - 0.55
Reduction factor for seismic tension® Ol seis - 0.95

For SI: 1 inch = 25.4 mm, 1 psi = 0.006894 MPa. For pound-inch units: 1 mm = 0.03937 inch, 1 MPa = 145.0 psi.

1. Bond strength values correspond to a normal-weight concrete compressive strength f'c = 2,500 psi (17.2 MPa). For concrete compressive strength, f'c between 2,500 psi and 8,000 psi
(17.2 MPa and 55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f'c / 2,500)°* [For Sl: (f'c / 17.2)*"].

2. Short-term elevated concrete base material service temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Long-term elevated concrete base material service
temperatures are roughly constant over significant periods of time.

3. Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only, such as wind, bond strengths may be increased
by 23 percent for the temperature range C.
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DEWALT

ENGINEERED BY POWVers STRENGTH DESIGN (SD)

Concrete Breakout Design Information for Reinforcing Bars CODE LISTED @
in Holes Drilled with a Hammer Drill and Carbide Bit' ICCES ESR-4027
Nominal Bar Size
Design Information Symbol Units
$ | w | s | s | wm | s # | w0
Effectiveness factor for ke - 17
cracked concrete o &) (7.1)
Effectiveness factor for ke - 24
uncracked concrete uner ) (10.0)
- ) inch 2-3/8 2-3/4 3-1/8 3-1/2 3-1/2 4 4-1/2 5
Minimum embedment Netmin (mm) 60) 70) 79) 89) 89) (102) (114) (127)
' inch 7-1/2 10 12-1/2 15 17-1/2 20 22-1/2 25
Maximum embedment hetmac | enm) | (191) (254) (318) (381) (445) (508) (572) (635)
. . , inch 1-7/8 2-1/2 3 3-5/8 4-1/4 4-3/4 5-1/4 5-7/8
Minimum anchor spacing S (mm) (48) (64) 79) @) (105) (120) (133 (150)
. . inch 1-5/8 1-3/4 2 2-3/8 2-1/2 2-3/4 3 3-1/4
Minimum edge distance? Crmin (mm) 41) (44) 51) 60) (64) 70) 75) (80)
. . . ) inch ) . 1-3/4 1-3/4 1-3/4 1-3/4 2-3/4 2-3/4
Minimum edge distance, reduced Crmin red (mm) (44) (44 (44 (4 70) 70) /
Minimum member thickness Pinin inch her + 1-1/4 her + 2do where do is hole diameter; =)=
(mm) (ner + 30) o
inch o = - (e 3107 1] o
Critical edge distance—splitting . ot N
3 ac
(for uncracked concrete only) ) Cae = het - (%)04 . [31-07 r% ] o
Strength reduction factor for tension, ¢ B 065 <
concrete failure modes, Condition B* '
Strength reduction factor for shear, . 070
concrete failure modes, Condition B ¢ '

For SI: 1 inch = 25.4 mm, 1 Ibf = 4.448 N. For pound-inch units; 1 mm = 0.03937 inch, 1 N = 0.2248 Ibf.
1. Additional setting information is described in the installation instructions.
2. For installation between the minimum edge distance, cmin, and the reduced minimum edge distance, cminres, the maximum torque applied must be reduced (multiplied) by a factor of 0.45.
3. Tiwer Need not be taken as greater than: Tiuer = Kuner s[here ¢ and hhi need not be taken as larger than 2.4.
Tred ef
4. Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pryout governs, as set forth in ACI 318-14 17.3.3 or
ACI 318-11 D.4.3, as applicable. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, are used

in accordance with ACl 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in
accordance with ACI 318 D.4.4.

Acrylic Injection Adhesive Anchoring System

Bond Strength Design Information for Reinforcing Bars CODE LISTED @
in Holes Drilled with a Hammer Drill and Carbide Bit' ICC-ES ESR-4027
Nominal Bar Size
Design Information Symbol Units
#3 #4 #5 #6 #7 #8 #9 #10
- _ inch | 2-3/8 | 2-3/4 | 3-1/8 | 3-1/2 | 3-172 4 4-1/2 5
Minimum embedment P o) | 60.0) | 70.0) | 79.0) | 89.0) | (89.0) | (102.0) | (114.0) | (127.0)
. inch | 712 | 10 [12122| 15 [17-12| 20 |22-172]| 25
Maximum embedment heema | ooy [ (191.0) | 254.0) | 318.0) | 381.0) | 445.0) | 508.0) | 572.0) | 635.0)
Temperature Range A Characteristic bond strength psi 1,088 | 1,053 | 1,128 | 1,169 | 1,174 | 1,156 | 1,141 | 1,164
122°F (50°C) Maximum in cracked concrete Ta | nmm) | 75 | @3 | @9 | 8y | @) | ®0 | 79 | 6.0
Long Term %%r!'cc)e,\}aefﬂnﬂﬁﬁmre' Characteristic bond strength psi | 2200 [ 2101 | 2,008 | 1,969 [ 1921 | 1881 | 1,846 | 1,815
Short-Term Service Temperature? in uncracked concrete Toer f n/mm?) | (15.2) | (14.5) | (14.0) | (136) | (132 | (13.0) | (127 | (125
Temperature Range B Characteristic bond strength psi 947 916 982 1,017 | 1,021 | 1,006 993 1,012
161°F (72°C) Maximum in cracked concrete Thar (N/mm?) | (6.5 (6.3) (6.8) (7.0) (7.0) (6.9) (6.8) (7.0)
LO”%AEIH?SS’J%? NEPALIE; | (1 aracteristic bond strength psi | 1,914 [ 1828 | 1,764 | 1,713 [ 1672 | 1636 | 1,616 | 1,579
Short-Term Service Temperature? in uncracked concrete Toner | n/mme) | (13.2) | (12.6) | (12.2) | 1.8 | 1.5 | (1.3 | @1.1) | (10,9
Temperature Range C Characteristic bond strength psi 682 660 707 733 736 725 715 730
212°F (100°C) Maximum Long- in cracked concrete Thoar (N/mm?) | (4.7) (4.6) (4.9 (5.1) (5.1) (5.0) (4.9 (5.0)
Tiﬁ”gos%ry'fﬂzzfnﬂ‘ﬁﬁrgﬁ%ﬁ%% P | creracteritic bond strengtn psi | 1379 [ 1317 | 1271 | 1,235 [ 1,205 | 1179 | 1,157 | 1,138
Service Temperature® in uncracked concrete Toaner (N/mm?) | (9.5) 9.9) (8.8 8.5) 8.3 8.1) 8.0 (7.8
Drv concrete Anchor Category - - 1
v Strength reduction factor [ - 0.65
Anchor Category - - 2
Water-saturated concrete Strength reduction factor s - 0.55
Reduction factor for seismic tension® COliiscis - 0.95 | 1.00

For SI: 1 inch = 25.4 mm, 1 psi = 0.006894 MPa. For pound-inch units: 1 mm = 0.03937 inch, 1 MPa = 145.0 psi.

1. Bond strength values correspond to a normal-weight concrete compressive strength f'c = 2,500 psi (17.2 MPa). For concrete compressive strength, f'c between 2,500 psi and 8,000 psi
(17.2 MPa and 55.2 MPa), the tabulated characteristic bond strength may be increased by a factor of (f'c / 2,500)** [For SI: (f'c / 17.2)*"].

2. Short-term elevated concrete base material service temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Long-term elevated concrete base material service
temperatures are roughly constant over significant periods of time.

3. Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only, such as wind, bond strengths may be increased
by 23 percent for the temperature range C.
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DEWALT

STRENGTH DESIGN (SD) ENGINEERED BY POVVers

Tension and Shear Design Strength for Threaded Rod Installed in Uncracked Concrete
(Bond or Concrete Strength)

Drilled with a Hammer-Drill and CGarbide Bit in a Dry Hole Condition

Temperature Range A: 122°F (50°C) Maximum Long-Term Service Temperature;
176°F (80°C) Maximum Short-Term Service Temperature'?**557%°

Minimum Concrete Compressive Strength
Nominal Ell;;ml f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
""‘!s"e hef (b«n (]xn ¢Mn ¢JD (ﬁvn (b/n @b ¢/n ¢Nn ¢/n
I e N e N N N N
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
2-3/8 2,855 2,570 3,125 2,920 3,610 367 4,425 4,745 5,105 5,500
38 3 4,055 4,010 4,440 4,555 5,125 5,570 6,280 7,400 6,710 8,775
7-172 7,445 7,935 8,155 9,015 9,395 11,015 9,785 13,710 10,070 16,015
4-1/2 14,940 18,190 15,215 20,070 15,655 23,445 16,305 29,180 16,780 34,085
\ 2-3/4 350k 3,305 3,895 3,755 4,500 4,590 5,510 6,095 6,365 7,455
% b 1 4 6,240 6,700 6,835 7,610 7,895 9,310 9,665 12,365 11,080 15,080
i n 6 11,465 13,235 12,560 15,035 14,500 18,390 16,150 23,515 16,620 27,470
2 N 10 24,660 31,215 25,110 34,445 25,845 40,235 26,915 50,085 27,700 58,500
?:D~ ° 3-1/8 4,310 4120 4,720 4,680 5,450 5,720 6,675 7,600 7,710 9,295
%_ ° 58 5 8,720 9,985 9,555 11,345 11,030 13,875 13,510 18,430 15,600 22,540
S wf 7-172 16,020 19,725 17,550 22,410 20,265 27,410 23,635 35,695 24,325 41,695
:Q‘i 12-1/2 34,470 46,550 36,750 52,320 37,825 61,110 39,390 76,070 40,540 87,310
§ 3-172 5,105 5,015 5,595 5,700 6,460 6,970 7,910 9,255 9,135 11,320
%' 34 6 11,465 13,595 12,560 15,445 14,500 18,895 17,760 25,095 20,505 30,695
b 9 21,060 26,855 23,070 30,510 26,640 37,320 32,225 49,325 33,165 57,615
(:3 15 45,315 63,370 49,640 72,000 51,575 84,420 53,710 105,080 55,280 119,060
§ 3-172 5,105 4,930 5,595 5,605 6,460 6,855 7,910 9,100 9,135 11,130
(8' 78 7 14,445 16,605 15,825 18,865 18,275 23,075 22,380 30,650 25,840 37,485
w 10-1/2 26,540 32,800 29,070 37,265 33,570 45,580 41,115 60,540 43,290 71,360
E 17-1/2 57,100 77,405 62,550 87,940 67,315 104,575 70,100 130,170 72,150 152,045
(31) 4 6,240 6,115 6,835 6,945 7,895 8,495 9,665 11,280 11,160 13,800
1 8 17,650 19,750 19,335 22,435 22,325 27,440 27,340 36,450 31,570 44,580
12 32,425 39,005 35,520 44,315 41,015 54,200 50,230 71,990 55,055 86,235
20 69,765 92,055 76,425 104,585 85,610 126,375 89,155 157,310 91,755 183,745
5 8,720 8,170 9,555 9,285 11,030 11,355 13,510 15,085 15,600 18,450
11/4 10 24,665 26,380 27,020 29,975 31,200 36,660 38,210 48,690 44125 59,555
15 45,315 52,110 49,640 59,200 57,320 72,410 70,200 96,175 81,060 117,630
25 97,500 122,990 106,805 139,730 123,330 170,905 138,610 219,325 142,655 256,185
[ - Concrete Breakout Strength [ - Bond Strength/Pryout Strength
1. Tabular values are provided for illustration and are applicable for single anchors installed in uncracked normal-weight concrete with minimum slab thickness,
ha = hmin, and with the following conditions:
- cat IS greater than or equal to the critical edge distance, Cac
- Ca2 is greater than or equal to 1.5 times Car.
2. Calculations were performed according to ACI 318-14 Ch.17 and ICC-ES AC308. The load level corresponding to the failure mode listed [Concrete breakout strength, bond strength/
pryout strength] must be checked against the tabulated steel strength of the corresponding threaded rod or rebar size and type, the lowest load level controls.
3. Strength reduction factors (¢) for concrete breakout strength are based on ACI 318-14 Section 5.3 for load combinations. Condition B was assumed.
4. grt]rgqr?tgsrsd;gggn factors (¢ for bond strength are determined from reliability testing and qualification in accordance with ICC-ES AC308 and are tabulated in this product information
5. Tabular values are permitted for static loads only, seismic loading is not considered with these tables. Periodic special inspection must be performed where required by code, see
ESR-4027 for applicable information.
6. For anchors subjected to tension resulting from sustained loading a supplemental check must be performed according to ACI 318-14 17.3.1.2.
7. For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318-14 Ch.17.
8. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACl 318-14 Ch.17, ICC-ES AC308 and information
included in this product supplement. For other design conditions including seismic considerations please see ACl 318-14 Ch.17 and ICC-ES AC308 and ESR-4027.
9. Long term concrete temperatures are roughly constant over significant periods of time. Short-term elevated temperatures are those that occur over brief intervals, e.g. as a result of
diurnal cycling.

N34~ 1¥M3A £102© SINSIHAY — IWANVIN HOAL

13



DEWALT

ENGINEERED BY POWeErs

Tension and Shear Design Strength in Threaded Rod Installed in Cracked Concrete

(Bond or Concrete Strength)
Drilled with a Hammer-Drill and Garbide Bit in a Dry Hole Condition

Temperature Range A: 122°F (50°C) Maximum Long-Term Service Temperature;

STRENGTH DESIGN (SD)

AC200

176°F (80°C) Maximum Short-Term Service Temperature'**>57%°
Minimum Concrete Compressive Strength
:“:;‘;'I“I EI')';:?:' f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
T hef P Puo P Do P Do P Do P Puo
S e T U I R I e
(Ibs.) (Ibs.) (1bs.) (Ibs.) (1bs.) (Ibs.) (Ibs.) (1bs.) (Ibs.) (1bs.)
2-3/8 1,895 1,835 1,930 2,075 1,985 2,135 2,065 2,225 2,125 2,290
8 3 2,390 2,865 2,435 3,255 2,505 3,980 2,610 5,285 2,685 5,785
7-1/2 3,585 5,665 3,655 6,440 3,760 7,865 3915 8,435 4,030 8,680
4-1/2 5,980 12,875 6,090 13,115 6,265 13,495 6,525 14,055 6,715 14,465
2-3/4 2,520 2,360 2,760 2,680 3,065 3,280 3,190 4,355 3,285 5,325
P 4 4,250 4,785 4,330 5,435 4,455 6,650 4,640 8,830 4,775 10,285
6 6,375 9,455 6,495 10,740 6,685 13,135 6,960 14,990 7,165 15,430
10 10,630 22,300 10,825 23,315 11,140 23,995 11,600 24,985 11,940 25,715
3-1/8 3,050 2,940 3,345 3,340 3,860 4,085 4,730 5,430 4,980 6,640
58 5 6,175 7,135 6,765 8,105 7,430 9,910 7,740 13,165 7,965 16,100
7-1/2 10,635 14,090 10,830 16,005 11,145 19,575 11,610 25,000 11,945 25,730
12-1/2 17,725 33,250 18,050 37,370 18,575 40,010 19,345 41,670 19,910 42,885
3-1/2 3,620 3,580 3,965 4,070 4,575 4,980 5,605 6,610 6,470 8,085
” 6 8,120 9,710 8,895 11,035 10,270 13,495 12,225 17,925 12,585 21,925
9 14,920 19,185 16,340 21,795 17,610 26,655 18,340 35,230 18,875 40,655
15 28,005 45,265 28,520 51,425 29,350 60,300 30,565 65,835 31,460 67,755
3-1/2 3,620 3,525 3,965 4,000 4,575 4,895 5,605 6,500 6,470 7,950
- 7 10,230 11,860 11,210 13,475 12,945 16,485 15,850 21,895 17,030 26,775
10-1/2 18,800 23,430 20,590 26,620 23,780 32,555 24,820 43,240 25,545 50,970
17-1/2 37,900 55,290 38,595 62,815 39,720 74,695 41,365 89,095 42,570 91,695
4 4,420 4,365 4,840 4,960 5,590 6,065 6,845 8,060 7,905 9,855
] 8 12,500 14,105 13,695 16,025 15,815 19,600 19,365 26,035 22,130 31,845
12 22,965 27,860 25,160 31,655 29,050 38,715 32,255 51,425 33,200 61,595
20 49,255 65,755 50,160 74,705 51,625 90,270 53,760 112,365 55,330 119,170
5 6,175 5,835 6,765 6,630 7,815 8,110 9,570 10,775 11,050 13,175
_ 10 17,470 18,845 19,140 21,410 22,100 26,185 27,065 34,780 31,255 42 540
15 32,095 37,220 35,160 42,285 40,600 51,720 47,895 68,695 49,290 84,020
25 69,060 87,850 74,475 99,810 76,650 122,075 79,820 156,660 82,150 176,940

[ - Concrete Breakout Strength [ - Bond Strength/Pryout Strength

1.

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

- Ca1 IS greater than or equal to the critical edge distance, Cac

- Caz is greater than or equal to 1.5 times Ca1.

2. Calculations were performed according to ACI 318-14 Ch.17 and ICC-ES AC308. The load level corresponding to the failure mode listed [Concrete breakout strength, bond strength/

pryout strength] must be checked against the tabulated steel strength of the corresponding threaded rod or rebar size and type, the lowest load level controls.

3. Strength reduction factors (¢) for concrete breakout strength are based on ACI 318-14 Section 5.3 for load combinations. Condition B was assumed.
4. Strength reduction factors (¢) for bond strength are determined from reliability testing and qualification in accordance with ICC-ES AC308 and are tabulated in this product information

and in ESR-4027.

5. Tabular values are permitted for static loads only, seismic loading is not considered with these tables. Periodic special inspection must be performed where required by code, see

ESR-4027 for applicable information.

6. For anchors subjected to tension resulting from sustained loading a supplemental check must be performed according to ACI 318-14 17.3.1.2.
7. For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACl 318-14 Ch.17.
8. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACl 318-14 Ch.17, ICC-ES AC308 and information

included in this product supplement. For other design conditions including seismic considerations please see ACl 318-14 Ch.17 and ICC-ES AC308 and ESR-4027.

9. Long term concrete temperatures are roughly constant over significant periods of time. Short-term elevated temperatures are those that occur over brief intervals, e.g. as a result of

diurnal cycling.

TECH MANUAL — ADHESIVES ©2017 DEWALT —REV.B
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DEWALT

STRENGTH DESIGN (SD) ENGINEERED BY POVVers

Tension and Shear Design Strength for Reinforcing Bar Installed

in Uncracked Concrete (Bond or Concrete Strength)

Drilled with a Hammer-Drill and Garbide Bit in a Dry Hole Condition @
Temperature Range A: 122°F (50°C) Maximum Long-Term Service Temperature;

176°F (80°C) Maximum Short-Term Service Temperature'?**5°7%°

Minimum Concrete Compressive Strength
:::Ig;al EII)‘;:;‘:' f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
i Size hef @ln ¢Jb ¢Nn ¢/b ¢«n ¢/n (ﬁwb (p/n (ﬁm ¢/n
R e e N N N N A N
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
2-3/8 2,855 2,570 3,125 2,920 3,610 37 4,365 4,705 4,495 4,840
" 3 4,055 4,010 4,440 4,555 5,125 5,570 51 7,025 5,675 8,205
7-1/2 7,445 7,935 7,720 8,820 7,945 10,300 8,275 12,820 8,515 14,975
4-1/2 12,635 17,010 12,870 18,770 13,245 21,925 13,790 27,290 14,195 30,570
\ 2-3/4 BIoS) 3,305 3,895 3,755 4,500 4,590 5,510 6,095 6,365 7,455
% b 44 4 6,240 6,700 6,835 7,610 7,895 9,310 9,365 12,210 9,640 14,260
i n 6 11,465 13,235 12,560 15,035 13,490 17,870 14,050 22,240 14,460 25,980
Cl' N 10 21,450 29,525 21,845 32,580 22,485 38,055 23,415 47,370 24,100 51,905
?:D~ ° 3-1/8 4,310 4,120 4,720 4,680 5,450 5,125 6,675 7,600 7,710 9,295
%_ ° 45 5 8,720 10,005 9,555 11,365 11,030 13,900 13,510 18,465 14,540 21,955
S wf 7-1/2 16,020 19,760 17,550 22,450 20,265 27,460 21,190 34,235 21,805 39,985
:Q‘i 12-1/2 32,355 45,455 32,950 50,155 33,910 58,585 8RS 72,925 36,345 78,280
§ 3-1/72 5,105 5,015 5516 5,700 6,460 6,970 7,910 9,255 9,135 11,320
%' % 6 11,465 13,595 12,560 15,445 14,500 18,895 17,760 25,095 20,325 30,585
b 9 21,060 26,855 23,070 30,510 26,640 37,320 29,625 47,690 30,490 55,705
(:3 15 45,235 63,325 46,065 69,880 47,410 81,620 49,370 101,600 50,815 109,445
§ 3-172 5,105 4,930 5,595 5,605 6,460 6,855 7,910 9,100 9,135 11,130
(g 47 7 14,445 16,605 15,825 18,865 18,275 23,075 22,380 30,650 25,840 37,485
w 10-1/2 26,540 32,800 29,070 37,265 33,570 45,580 39,340 59,480 40,485 69,475
E}_ 17-1/2 57,100 77,405 61,170 87,160 62,960 101,810 65,565 126,730 67,475 145,335
(SD 4 6,240 6,115 6,835 6,945 7,895 8,495 9,665 11,280 11,160 13,800
48 8 17,650 19,750 19,335 22,435 22,325 27,440 27,340 36,450 31,570 44,580
12 32,425 39,005 35,520 44,315 41,015 54,200 50,230 71,990 51,780 84,145
20 69,765 92,055 76,425 104,585 80,520 123,310 83,850 153,495 86,295 179,295
4-1/2 7,445 7,110 8,155 8,080 9,420 9,880 11,535 13,125 13,320 16,055
4 9 21,060 23,055 23,070 26,190 26,640 32,035 32,625 42,550 37,675 52,040
13-1/2 38,690 45,540 42,380 51,740 48,940 63,280 59,940 84,050 64,315 99,830
22-1/2 83,245 107,440 91,190 122,065 100,010 146,245 104,150 182,045 107,190 212,640
5 8,720 8,160 9,555 9,270 11,030 11,335 13,510 15,060 15,600 18,420
#0 10 24,665 26,430 27,020 30,025 31,200 36,725 38,210 48,780 44125 59,660
15 45,315 52,205 49,640 59,310 57,320 72,545 70,200 96,350 78,065 116,085
25 97,500 123,170 106,805 139,935 121,395 170,075 126,420 211,705 130,110 247,285
[0 - Concrete Breakout Strength [ - Bond Strength/Pryout Strength
1. Tabular values are provided for illustration and are applicable for single anchors installed in uncracked normal-weight concrete with minimum slab thickness,
ha = hmin, and with the following conditions:
- Ca1 is greater than or equal to the critical edge distance, Cac
- Ca IS greater than or equal to 1.5 times Ca1.
2. Calculations were performed according to ACI 318-14 Ch.17 and ICC-ES AC308. The load level corresponding to the failure mode listed [Concrete breakout strength, bond strength/pryout
strength] must be checked against the tabulated steel strength of the corresponding threaded rod or rebar size and type, the lowest load level controls.
3. Strength reduction factors (¢ for concrete breakout strength are based on ACI 318-14 Section 5.3 for load combinations. Condition B was assumed.
g 4, :;rg?r?tgsrsfjrgggn factors (¢ for bond strength are determined from reliability testing and qualification in accordance with ICC-ES AC308 and are tabulated in this product information
% 5. Tabular values are permitted for static loads only, seismic loading is not considered with these tables. Periodic special inspection must be performed where required by code, see
= ESR-4027 for applicable information.
é 6. For anchors subjected to tension resulting from sustained loading a supplemental check must be performed according to ACl 318-14 17.3.1.2.
g 7. For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACl 318-14 Ch.17.
3 8. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACl 318-14 Ch.17, ICC-ES AC308 and information included
g in this product supplement. For other design conditions including seismic considerations please see ACl 318-14 Ch.17 and ICC-ES AC308 and ESR-4027.
> 9. Long term concrete temperatures are roughly constant over significant periods of time. Short-term elevated temperatures are those that occur over brief intervals, e.g. as a result of
;52 diurnal cycling.
|
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DEWALT

ENGINEERED BY POWVers STRENGTH DESIGN (SD)

Tension and Shear Design Strength for Reinforcing Bar Installed

in Gracked Concrete (Bond or Concrete Strength) ST,
Drilled with a Hammer-Drill and Garbide Bit in a Dry Hole Condition
Temperature Range A: 122°F (50°C) Maximum Long-Term Service Temperature;
176°F (80°C) Maximum Short-Term Service Temperature'**>57%°

Minimum Concrete Compressive Strength
:“:;‘;'I“I EI')';:?:' f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
T hef P Do P Do P Do P Pyo Do Do
R A A B N e e e
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
2-3/8 1,980 1,835 2,015 2,085 2,075 2,235 2,160 2,325 2,225 2,395
" 3 2,500 2,865 2,545 &}, 250 2,620 3,980 2,730 5,020 2,810 5,860
7-1/2 3,750 5,665 3,820 6,300 3,930 7,355 4,090 8,815 4,210 9,070
4-1/2 6,250 12,150 6,365 13,405 6,550 14,105 6,820 14,690 7,020 15,120
2-3/4 2,520 2,360 2,760 2,680 3,100 3,280 3,225 4,355 3,320 5,325 /
4 4 4,300 4,785 4,380 5,435 4,505 6,650 4,695 8,720 4,830 10,185 -+ GEJ
6 6,450 9,455 6,570 10,740 6,760 12,765 7,040 15,165 7,245 15,610 ° "i
10 10,750 21,090 10,950 23,270 11,270 24,270 11,735 25,275 12,075 26,015 ° w
3-1/8 3,050 2,940 3,345 3,340 3,860 4,090 4,730 5,430 5,055 6,640 N g
45 5 6,175 7,145 6,765 8,120 7,545 9,930 7,855 13,190 8,085 15,680 o é
7-112 10,795 14,115 10,995 16,035 11,315 19,615 11,785 24,455 12,130 26,125 < cc.)
12-1/2 17,995 32,465 18,325 35,825 18,860 40,625 19,640 42,305 20,215 43,540 <C
3-1/2 3,620 3,580 3,965 4,070 4,575 4,980 5,605 6,610 6,470 8,085 g
46 6 8,120 9,710 8,895 11,035 10,270 13,495 11,725 17,925 12,065 21,845 §
9 14,920 19,185 16,340 21,795 16,890 26,655 17,585 34,065 18,100 38,985 =
15 26,855 45,235 27,350 49,915 28,150 58,300 29,310 63,135 30,170 64,975 E
3-1/2 3,620 3525 3,965 4,000 4,575 4,895 5,605 6,500 6,470 7,950 %
e 7 10,230 11,860 11,210 13,475 12,945 16,485 15,850 21,895 16,495 26,775 g
10-1/2 18,800 23,430 20,590 26,620 23,085 82550 24,040 42,485 24,745 49,625 E
17-1/2 36,710 55,290 37,385 62,260 38,475 72,720 40,070 86,300 41,240 88,820 §
4 4,420 4,365 4,840 4,960 5,590 6,065 6,845 8,060 7,905 9,855 é,:)
48 8 12,500 14,105 13,695 16,025 15,815 19,600 19,365 26,035 21,215 31,845
12 22,965 27,860 25,160 31,655 29,050 38,715 30,920 51,425 31,820 60,105
20 47,210 65,755 48,080 74,705 49,485 88,080 51,530 109,640 53,035 114,230
4-1/2 5,275 5,080 5,780 5,770 6,670 7,060 8,170 9,375 9,435 11,465
49 9 14,920 16,465 16,340 18,710 18,870 22,880 23,110 30,390 26,500 37,170
13-1/2 27,405 32,530 30,020 36,955 34,665 45,200 38,625 60,035 39,750 71,305
22-1/2 58,965 76,740 60,060 87,190 61,815 104,460 64,375 130,030 66,250 142,695
5 6,175 5,830 6,765 6,620 7,815 8,100 9,570 10,755 11,050 13,155
#10 10 17,470 18,880 19,140 21,445 22,100 26,230 27,065 34,840 31,255 42,615
15 32,095 37,290 35,160 42,365 40,600 51,815 48,645 68,825 50,065 82,920
25 69,060 87,980 75,645 99,955 77,855 121,485 81,075 151,220 83,440 176,635
[0 - Concrete Breakout Strength [ - Bond Strength/Pryout Strength
1. Tabular values are provided for illustration and are applicable for single anchors installed in cracked normal-weight concrete with minimum slab thickness,
ha = hmin, and with the following conditions:
- Cat i greater than or equal to the critical edge distance, Cac
- Ca2 IS greater than or equal to 1.5 times Ca.
2. Calculations were performed according to ACI 318-14 Ch.17 and ICC-ES AC308. The load level corresponding to the failure mode listed [Concrete breakout strength, bond strength/pryout
strength] must be checked against the tabulated steel strength of the corresponding threaded rod or rebar size and type, the lowest load level controls.
3. Strength reduction factors (¢) for concrete breakout strength are based on ACI 318-14 Section 5.3 for load combinations. Condition B was assumed.
4. i;rderi]rg];tgsrgfjrgggn factors (¢) for bond strength are determined from reliability testing and qualification in accordance with ICC-ES AC308 and are tabulated in this product information g
5. Tabular values are permitted for static loads only, seismic loading is not considered with these tables. Periodic special inspection must be performed where required by code, see ,:‘
ESR-4027 for applicable information. %
6. For anchors subjected to tension resulting from sustained loading a supplemental check must be performed according to ACI 318-14 17.3.1.2. ;
7. For designs that include combined tension and shear, the interaction of tension and shear loads must be calculated in accordance with ACI 318-14 Ch.17. %
8. Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACI 318-14 Ch.17, ICC-ES AC308 and information included g
in this product supplement. For other design conditions including seismic considerations please see ACl 318-14 Ch.17 and ICC-ES AC308 and ESR-4027. 2
9. Long term concrete temperatures are roughly constant over significant periods of time. Short-term elevated temperatures are those that occur over brief intervals, e.g. as a result of é
diurnal cycling. #‘(
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STRENGTH DESIGN (SD)

A

+00cOoV

WBISAS BuLioydUYy BAISByPY UoRIsiul JiAi

Tension Design of Steel Elements (Steel Strength)'?

DEWALT

ENGINEERED BY POWers

Steel Elements - Threaded Rod and Reinforcing Bar

ASTM A193
ASTM A193 ASTM
ASTIA3S | psTh F1ssa | Grade B7 ASTM roo3 ow | SradeB8/ | psrmaets | AsTMA70s | ASTM AG15
Nominal F1554 Grade 55 and ASTM A449 F568M Stainless 28 St:)inless Grade 60 Grade 60 Grade 40
Rod/Rebar Grade 36 ASTM F1554 Class 5.8 304 | “Tynes 304 Rebar Rebar Rebar
Size Grade 105 and 316) and 316)
(in. or No.)
o"sa oNsa o"sa o“sa o"sa o"sa oNsa o“sa o"sa o"sa
Tension Tension Tension Tension Tension Tension Tension Tension Tension Tension
(bs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (bs.)
3/8 or #3 7,265 6,975 3,655 5,040 5,525 6,435 6,600 4,290
1/2 or #4 13,300 12,770 6,690 9,225 10,110 11,700 12,000 7,800
5/8 or #5 21,190 20,340 10,650 14,690 16,105 18,135 18,600 12,090
3/4 or #6 31,360 30,105 15,765 18,480 23,830 25,740 26,400 17,160
7/8 or #7 43,285 41,930 21,760 25,510 32,895 35,100 36,000
1or#8 56,785 54,515 28,545 33,465 43,160 46,215 47,400
#9 - - - - - 58,500 60,000
1-1/4 or #10 9,100 76,315 45,670 53,540 69,050 74,295 76,200

I - Steel Strength

1. Steel tensile design strength according to ACI 318-14 Ch.17, PNsa = @ ® Awn ® fua
2. The tabulated steel design strength in tension must be checked against the bond strength/concrete capacity design strength to determine the controlling failure mode,

the lowest load level controls.

Shear Design of Steel Elements (Steel Strength)'*

Steel Elements - Threaded Rod and Reinforcing Bar

N34~ 1¥M3A £102© SINSIHAY — IWANVIN HOAL

ASTM A193
ASTM A193 ASTM
ASTIN O3S | asTi Fissa | Grade B7 ASTM poo3 oW | Srade B8/ | psmaets | AsTMA706 | ASTM AG15
Nominal F1554 Grade 55 and ASTM A449 F568M Stainless 28 Su’llnless Grade 60 Grade 60 Grade 40
Rod/Rebar Grade 36 ASTM F1554 Class 5.8 3 (Types 304 Rebar Rebar Rebar
Size Grade 105 and 316) | T3 16)
(in. or No.)
o‘Isa o‘Isa ﬂ"sa nVSa EVSa OVSa EVSa GVSa nVSa oVSa
Shear Shear Shear Shear Shear Shear Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
3/8 or #3 2,265 3,775 3,625 2,020
1/2 or #4 4,150 6,915 6,640 3,705
5/8 or #5 6,610 11,020 10,575 5,900
3/4 or #6 9,785 16,305 15,655 8,730
7/8 or #7 13,505 22,505 ARSI 12,050
1or#8 17,715 29,525 28,345 15,810
#9 - = = -
1-1/4 or #10 28,345 4,735 39,685 25,295

M - Steel Strength

1. Steel shear design strength according to ACI 318-14 Ch.17, ¢\/sa = ¢ ©0.60 ® Asev ® futa
2. The tabulated steel design strength in shear must be checked against the bond strength/concrete capacity design strength to determine the controlling failure mode, the lowest

load level controls.
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DEWALT

ENGINEERED BY POWers ORDERING INFORMATION

ORDERING INFORMATION
AC200+ Cartridges
Cat. No. Description Std. Box Std. Ctn. Pallet
PFC1271050 AC200+ 10 fl. oz. Quik-Shot 12 36 648
PFC1271100 AC200+ 12 fl. oz. Dual cartridge - 12 540
PFC1271150 AC200+ 28 fl. 0z. Dual cartridge - 8 240

One AC200+ mixing nozzle is packaged with each cartridge.
AC200+ mixing nozzles must be used to ensure complete and proper mixing of the adhesive.

Cartridge System Mixing Nozzles

Cat. No. Description Std. Pkg. Std. Ctn.

PFC1641600 Mixing nozzle (with 8" extension) 2 24 B
08281 Mixing nozzle extension, 8" long 2 24 E——
08297 Mixing nozzle extension, 20" long 1 12

\

=
. . . . D
Dispensing Tools for Injection Adhesive ) o §
Cat. No. Description Std. Box | Std. Ctn. QO
08437 Manual caulking gun for Quik-Shot 1 12 N g
08479 High performance caulking gun for Quik-Shot 1 12 0 8
08485 12 fl. oz. Standard metal manual tool 1 20 - < e
08495 28 fl. oz. High performance manual tool 1 f ZE
08496 28 fl. oz. High performance pneumatic tool 1 %
DCE595D1 28 fl. 0z. 20v Battery powered dispensing tool 1 8
i ie]
<C
<
&)
a_ S
L
<
Hole Cleaning Tools and Accessories Adhesive Piston Plugs Li
Cat No. Description Std. Box Cat. # Description All’lifln?:ll w;:al;ii:l Rt:;i;lgriczigg :;::. é?
PFC1671050 | Premium Wire brush for 7/16" ANSI hole (3/8" rod) 1 08258 11/16" Plug 11/16" 5/8" #5 10
PFC1671100 | Premium Wire brush for 1/2" hole (#3 rebar) 1
08259 3/4" Pl 3/4" 5/8" #5 10
PFC1671150 | Premium Wire brush for 9/16" ANSI hole (1/2" rod) 1 08300 8 PlUg 8 Ve s 10
PFC1671200 | Premium Wire brush for 5/8" ANSI hole (i#4 rebar) 1 ° % - :
PFC1671225 | Premium Wire brush for 11/16" ANSI hole (5/8" rod) | 1 08301 1" Plug L 78 # 10
PFC1671250 | Premium Wire brush for 3/4" ANSI hole (#5 rebar) 1 08303 | 1-1/8"Plug [ 1-1/8 1 #8 10
PFC1671300 | Premium Wire brush for 7/8" ANS hole | 08305 | 1-3/8"Plug | 1-3/8 1-1/4 #9 10
(374" rod or #6 rebar) 08309 | 1-1/2"Plug | 1-1/2" - #10 10
Premium Wire brush for 1" ANSI hole
PFC1671350 | 78 rod or #7 reba) !
Premium Wire brush for 1-1/8" ANSI hole
PFC1671400 (1" rod or #8 rebar) 1
Premium Wire brush for 1-3/8" ANSI hole
PFC1671450 (1-1/4" rod or #9 rebar) !
Premium Wire brush for 1-1/2" ANSI hole
PFC1671500 (#10 rebar) 1
PFC1671830 | Premium SDS-plus adapter for steel brushes 1
PFC1671000 | Premium manual brush wood handle 1
PFC1671820 | Premium Steel brush extension, 12" length 1
08292 Air compressor nozzle with extension, 18" length 1

TECH MANUAL — ADHESIVES ©2017 DEWALT —REV.B

18



lg(i/(,:qLU ATION Most Widely Accepted and Trusted
SERVICE

In Cooperation with = Innovation
= | RESEARCH LABS

ICC-ES Report ESR-4027

ICC-ES | (800) 423-6587 | (562) 699-0543 | www.icc-es.org Tl rer"fx:foil//zzoils’

DIVISION: 03 00 00—CONCRETE
SECTION: 03 16 00—CONCRETE ANCHORS
DIVISION: 05 00 00—METALS
SECTION: 05 05 19—POST-INSTALLED CONCRETE ANCHORS

REPORT HOLDER:

DEWALT

701 EAST JOPPA ROAD
TOWSON, MARYLAND 21286

EVALUATION SUBIJECT:

AC200+ ADHESIVE ANCHOR SYSTEM
IN CRACKED AND UNCRACKED CONCRETE (DEWALT)

S (D)
Look for the trusted marks of Conformity!
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EVALUATION SUBJECT:

AC200+™ ADHESIVE ANCHOR SYSTEM IN CRACKED
AND UNCRACKED CONCRETE (DEWALT)

1.0 EVALUATION SCOPE
Compliance with the following codes:
m 2015, 2012 and 2009 International Building Code® (IBC)

m 2015, 2012 and 2009 International Residential Code®
(IRC)

Property evaluated:
Structural
2.0 USES

AC200+ adhesive anchors are used to resist static, wind or
earthquake (IBC Seismic Design Categories A through F)
tension and shear loads in cracked and uncracked normal-
weight or lightweight concrete with a specified compressive
strength, f¢, of 2,500 psi to 8,500 psi (17.2 MPa to
58.6 MPa).

The anchor system complies with anchors as described
in Section 1901.3 of the 2015 IBC, Section 1909 of the
2012 IBC and is an alternative to cast-in-place and post-
installed anchors described in Section 1908 of the 2012
IBC, and Sections 1911 and 1912 of the 2009 IBC. The
anchor systems may also be used where an engineered
design is submitted in accordance with Section R301.1.3 of
the IRC.

3.0 DESCRIPTION
3.1 General:

The AC200+ Adhesive Anchor System is comprised of
AC200+ two-component adhesive filled in cartridges, static

mixing nozzles, dispensing tools, hole cleaning equipment
and adhesive injection accessories.

AC200+ adhesive may be used with continuously
threaded steel rods or deformed steel reinforcing bars. The
primary components of the AC200+ Adhesive Anchor
System, including the AC200+ adhesive cartridge, static
mixing nozzle, and steel anchor elements, are shown in
Figures 1 and 2 of this report. The manufacturer's
published installation instructions (MPII), included with
each adhesive unit package, are shown in Figure 3 of this
report.

3.2 Materials:

3.2.1 AC200+ Adhesive: AC200+ adhesive is an
injectable  two-component vinylester-urethane hybrid
adhesive. The two components are kept separate by
means of a labelled dual-cylinder cartridge. The two
components combine and react when dispensed through a
static mixing nozzle, supplied by DEWALT, which is
attached to the cartridge. AC200+ is available in
cartridges: 10-ounce (280 mL), 12-ounce (345 mL) and
28-ounce (825 mL).

Each cartridge label is marked with the adhesive
expiration date. The shelf life, as indicated by the
expiration date, applies to an unopened cartridge stored in
a dry, dark, and cool environment.

3.2.2 Hole Cleaning Equipment: Hole cleaning
equipment is comprised of steel wire brushes supplied by
DEWALT, and air blowers which are shown in Figure 3 of
this report.

3.2.3 Dispensers: AC200+ adhesive must be dispensed
with manual dispensers, pneumatic dispensers, or electric
powered dispensers supplied by DEWALT.

3.2.4 Steel Anchor Elements:

3.2.4.1 Threaded Steel Rods: Threaded steel rods must
be clean and continuously threaded (all-thread) in
diameters described in Tables 4 and 10 and Figure 3 of
this report. Specifications for grades of threaded rod,
including the mechanical properties, and corresponding
nuts and washers, are included in Table 2 of this report.
Carbon steel threaded rods must be furnished with a
minimum 0.0002-inch-thick (0.005 mm) zinc electroplated
coating complying with ASTM B633 SC1 or a minimum
0.0021-inch-thick (0.053 mm) mechanically deposited zinc
coating complying with ASTM B695, Class 55. The
stainless steel threaded rods must comply with Table 2 of
this report. Steel grades and types of material (carbon,
stainless) for the washers and nuts must match the
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threaded rods. Threaded steel rods must be clean, straight
and free of indentations or other defects along their length.
The embedded end may be flat cut or cut on the bias to a
chisel point.

3.2.4.2 Steel Reinforcing Bars: Steel reinforcing bars
are deformed reinforcing bars as described in Table 3 of
this report. Tables 7 and 13 and Figure 3 summarize
reinforcing bar size ranges. The embedded portions of
reinforcing bars must be clean, straight, and free of mill
scale, rust, mud, oil and other coatings (other than zinc)
that may impair the bond with the adhesive. Reinforcing
bars must not be bent after installation except as set forth
in ACI 318-14 Section 26.6.3.1 (b) or ACI 318-11 Section
7.3.2, as applicable, with the additional condition that the
bars must be bent cold, and heating of reinforcing bars to
facilitate field bending is not permitted.

3.2.4.3 Ductility: In accordance with ACI 318-14 2.3 or
ACI 318-11 D.1, as applicable, in order for a steel anchor
element to be considered ductile, the tested elongation
must be at least 14 percent and reduction of area must be
at least 30 percent. Steel elements with a tested elongation
less than 14 percent or a reduction of area less than
30 percent, or both, are considered brittle. Values for
various steel materials are provided in Table 2 of this
report. Where values are nonconforming or unstated, the
steel must be considered brittle.

3.3 Concrete:

Normal-weight and lightweight concrete must comply with
Sections 1903 and 1905 of the IBC. The specified
compressive strength of the concrete must be from
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

4.1.1 General: The design strength of anchors under the
2015 IBC, as well as the 2015 IRC, must be determined in
accordance with ACI 318-14 and this report. The design
strength of anchors under the 2012 and 2009 IBC, as well
as the 2012 and 2009 IRC, must be determined in
accordance with ACI 318-11 and this report.

The strength design of anchors must comply with ACI
318-14 17.3.1 or 318-11 D.4.1, as applicable, except as
required in ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as
applicable.

Design parameters are provided in Tables 4 through
Table 15 of this report. Strength reduction factors, ¢, as
given in ACIl 318-14 17.3.3 or ACI 318-11 D.4.3, as
applicable, must be used for load combinations calculated
in accordance with Section 1605.2 of the IBC, ACI 318-14
5.3 or ACI 318-11 9.2, as applicable.

Strength reduction factors, ¢, as given in ACI 318-11
D.4.4 must be used for load combinations calculated in
accordance with ACI 318-11 Appendix C.

4.1.2 Static Steel Strength in Tension: The nominal
static steel strength of a single anchor in tension, N, in
accordance with ACl 318-14 17.4.1.2 or ACl 318-11
D.5.1.2, as applicable, and the associated strength
reduction factors, ¢, in accordance with ACI 318-14 17.3.3
or ACI 318-11 D.4.3, as applicable, are provided in Tables
4,7, 10 and 13 of this report for the corresponding anchor
steel.

4.1.3 Static Concrete Breakout Strength in Tension:
The nominal static concrete breakout strength of a single
anchor or group of anchors in tension, Ng, or Nesg, must be
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calculated in accordance with ACI 318-14 17.4.2 or ACI
318-11 D.5.2, as applicable, with the following addition:

The basic concrete breakout strength of a single anchor
in tension, N, must be calculated in accordance with ACI
318-14 17.4.2.2 or ACI 318-11 D.5.2.2, as applicable,
using the values of k¢ ¢ and ke uncr @s provided in Tables 5,
8, 11 and 14 of this report. Where analysis indicates no
cracking in accordance with ACI 318-14 17.4.2.6 or ACI
318-11 D.5.2.6, as applicable, Ny must be calculated using
Keuner and Wy = 1.0. For anchors in lightweight concrete
see ACI 318-14 17.2.6 or ACI 318-11 D.3.6, as applicable.
The value of f; used for calculation must be limited to
8,000 psi (55 MPa) in accordance with ACI 318-14 17.2.7
or ACI 318-11 D.3.7, as applicable. The value of f; used
for calculation must be limited to 2,500 psi (17.2 MPa)
maximum for metric reinforcing bars in cracked concrete.
Additional information for the determination of nominal
bond strength in tension is given in Section 4.1.4 of this
report.

4.1.4 Static Bond Strength in Tension: The nominal
static bond strength of a single adhesive anchor or
group of adhesive anchors in tension, Ns or N, must
be calculated in accordance with ACI 318-14 17.4.5 or ACI
318-11 D.5.5, as applicable.

Bond strength values (¢, wcuncr) a@re a function of
concrete compressive strength, concrete state (cracked,
uncracked), concrete type (normalweight, lightweight) and
installation conditions (dry concrete, water-saturated
concrete). Special inspection level is qualified as periodic
for all anchors except as shown in Section 4.3 of this report
(the selection of continuous special inspection level does
not provide an increase in anchor category or associated
strength reduction factor for design). The following table
summarizes the requirements:

Strength reduction factors for determination of the bond
strength are given in Tables 6, 9, 12 and 15 of this report.

w
= IloE EBE ASSOCIATED
IEI.:J l‘-l_J oo IEI.:J w H:J o) 0| PERMISSIBLE STRENGTH
S< |82 §% |SHEZ| INSTALLATION
2 |8€| 27 |2E8| conpmions | REDUCTION
o || o O=F FACTOR
O »n| O oown
@)
E Dry concrete da
8 Tk pu
g < 5= Water-saturated
25 ¢ws
[ fe concrete
= c
iF-
el
2 52 Dry concrete da
3] b4
S | Tkunc
2 Water-saturated
> concrete Pus

Adjustments to the bond strength may also be made for
increased concrete compressive strength as noted in the
footnotes to the corresponding tables and this section.

The bond strength values in Tables 6, 9, 12 and 15 of
this report correspond to concrete compressive strength £
equal to 2,500 psi (17.2 MPa). For concrete compressive
strength, f, between 2,500 psi and 8,000 psi (17.2 MPa
and 55 MPa), the tabulated characteristic bond strength
may be increased by a factor of (f¢c/ 2,500)0'10 [For SI:
(Fc/ 17.2)0‘10]. The value of f; used for calculation must be
limited to 2,500 psi (17.2 MPa) maximum for metric
reinforcing bars in cracked concrete. Where applicable, the
modified bond strength values must be used in lieu of
ter and zeuner in ACIl 318-14 Equations (17.4.5.1d) and
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(17.4.5.2) or ACI 318-11 Equations (D-21) and (D-22), as
applicable.

The resulting nominal bond strength must be multiplied
by the associated strength reduction factor ¢y or ¢ws, as
applicable.

4.1.5 Static Steel Strength in Shear: The nominal static
steel strength of a single anchor in shear as governed by
the steel, Vs,, in accordance with ACI 318-14 17.5.1.2 or
ACl 318-11 D.6.1.2, as applicable, and the strength
reduction factor, ¢, in accordance with ACI| 318-14 17.3.3
or ACI 318-11 D.4.3, as applicable, are given in Tables 4,
7, 11 and 13 of this report for the corresponding anchor
steel.

4.1.6 Static Concrete Breakout Strength in Shear: The
nominal static concrete breakout strength of a single
anchor or group of anchors in shear, V¢, or Vepg, must be
calculated in accordance with ACl 318-14 17.5.2 or
318-11 D.6.2, as applicable, based on information given in
Tables 5, 8, 12 and 14 in this report.

The basic concrete breakout strength of a single anchor
in shear, Vp, must be calculated in accordance with ACI
318-14 17.5.2.2 or ACI 318-11 D.6.2.2, as applicable using
the values of d given in Tables 5, 8, 12 and 14 for the
corresponding anchor steel in lieu of da. In addition, h,
must be substituted for £,. In no case shall £, exceed 8d.
The value of ', shall be limited to a maximum of 8,000 psi

(65 MPa) in accordance with ACI 318-14 17.2.7 or ACI
318-11 D.3.7, as applicable.

4.1.7 Static Concrete Pryout Strength in Shear: The
nominal static pryout strength of a single anchor or group
of anchors in shear, V¢ or Vi shall be calculated in
accordance with ACl 318-14 17.5.3 or ACI 318-11 D.6.3,
as applicable.

4.1.8 Interaction of Tensile and Shear Forces: For
designs that include combined tension and shear, the
interaction of tension and shear loads must be calculated
in accordance with ACI 318-14 17.6 or ACI 318-11 D.7, as
applicable.

4.1.9 Minimum Member Thickness hmin, Anchor
Spacing Smin, Edge Distance cmin: In lieu of ACI 318-14
17.7.1 and 17.7.3 or ACI 318-11 D.8.1 and D.8.3, as
applicable, values of smin and cmin described in this report
must be observed for anchor design and installation. The
minimum member thicknesses, hmin, described in this
report must be observed for anchor design and installation.
For adhesive anchors that will remain untorqued, ACI 318-
14 17.7.4 or ACI 318-11 D.8.4, as applicable.

For anchors that will be torqued during installation, the
maximum torque, Tmax, Must be reduced for edge
distances less than the values given in Tables 5, 8, 11 and
14, as applicable. Trnax is subject to the edge distance, cmin,
and anchor spacing, Smin, and shall comply with the
following requirements:

INSTALLATION TORQUE SUBJECT TO EDGE DISTANCE
NOMINAL MINIMUM X:\IN(l,ﬂgg ’\.I/.léélMUM
QUE,
ANCHOR EDGE SPACING T
SIZE, d DISTANCE, Cmin s ! max
%/gin. to 1 in.
#5 to #8 1.75in.
M16 to M24 (44.5 mm)
214 to @25
; 5d 0.45 Trax
14 10n.
#9 to #10 2.75in.
M27 to M30 (70 mm)
228 to @32

- ' .- — ~
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4.1.10 Critical Edge Distance cac and Wepna: The
modification factor @ena, must be determined in
accordance with ACIl 318-14 17.4.55 or ACI 318-11
D.5.5.5, as applicable, except as noted below:

For all cases where cna/€ac<1.0, Wepna determined from
ACI 318-14 Eq. 17.4.5.5b or ACI 318-11 Eq. D-27, as
applicable, need not be taken less than cna/Cac. For all
other cases, Wep,na shall be taken as 1.0.

The critical edge distance, csc must be calculated
according to Eq. 17.4.5.5c for ACI 318-14 or Eq. D-27a for
ACI 318-11, in lieu of ACI 318-14 17.7.6 or ACI 318-11
D.8.6, as applicable.

h

Cac™ hef' (TI;‘IUGH(;,)OA . [31 - 07h_ef]

(Eq. 17.4.5.5¢ for ACI 318-14 or Eq. D-27a for ACI 318-
11)

where

[hi] need not be taken as larger than 2.4; and
ef-

wuner = the characteristic bond strength stated in the

tables of this report whereby 7 uncr Nneed not be taken as
larger than:

kuncr heffc’

mdg

Truncr = Eq. (4-1)
4.1.11 Requirements for Seismic Design Categories C,
D, E and F: In structures assigned to Seismic Design
Category C, D, E or F under the IBC or IRC, anchors must
be designed in accordance with ACI 318-14 17.2.3 or ACI
318-11 D.3.3, as applicable, except as described below.

The nominal steel shear strength, Vs;, must be adjusted
by avseis as given in Tables 4, 7, 11 and 13 for the
corresponding anchor steel. The nominal bond
strength 7, .- must be adjusted by anseis as given in Tables
6, 9, 12 and 15 for threaded rods.

As an exception to ACI 318-11 Section D.3.3.4.2:
Anchors designed to resist wall out-of-plane forces with
design strengths equal to or greater than the force
determined in accordance with ASCE 7 Equation 12.11-1
or 12.14-10 shall be deemed to satisfy Section ACI 318-11
D.3.3.4.3(d).

Under ACI 318-11 D.3.3.4.3(d), in lieu of requiring the
anchor design tensile strength to satisfy the tensile
strength requirements of ACI 318-11 D.4.1.1, the anchor
design tensile strength shall be calculated from ACI 318-11
D.3.3.4.4.

The following exceptions apply to ACI 318-11 D.3.3.5.2:

1. For the calculation of the in-plane shear strength of
anchor bolts attaching wood sill plates of bearing or
non-bearing walls of light-frame wood structures to
foundations or foundation stem walls, the in-plane shear
strength in accordance with ACI 318-11 D.6.2 and D.6.3
need not be computed and ACI 318-11 D.3.3.5.3 need not
apply provided all of the following are satisfied:

1.1. The allowable in-plane shear strength of the anchor
is determined in accordance with AF&PA NDS Table
11E for lateral design values parallel to grain.

1.2. The maximum anchor nominal diameter is 5/8 inch
(16 mm).

1.3. Anchor bolts are embedded
minimum of 7 inches (178 mm).

into concrete a
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1.4. Anchor bolts are located a minimum of 1%, inches
(45 mm) from the edge of the concrete parallel to the
length of the wood sill plate.

1.5. Anchor bolts are located a minimum of 15 anchor
diameters from the edge of the concrete perpendicular
to the length of the wood sill plate.

1.6. The sill plate is 2-inch or 3-inch nominal thickness.

2. For the calculation of the in-plane shear strength of
anchor bolts attaching cold-formed steel track of bearing or
non-bearing walls of light-frame construction to foundations
or foundation stem walls, the in-plane shear strength in
accordance with ACI 318-11 D.6.2 and D.6.3 need not be
computed and ACI 318-11 D.3.3.5.3 need not apply
provided all of the following are satisfied:

2.1. The maximum anchor nominal diameter is 5/8 inch
(16 mm).

2.2. Anchors are embedded into concrete a minimum of
7 inches (178 mm).

2.3. Anchors are located a minimum of 1%, inches
(45 mm) from the edge of the concrete parallel to the
length of the track.

2.4. Anchors are located a minimum of 15 anchor
diameters from the edge of the concrete perpendicular
to the length of the track.

2.5. The track is 33 to 68 mil designation thickness.

Allowable in-plane shear strength of exempt anchors,
parallel to the edge of concrete shall be permitted to be
determined in accordance with AISI S100 Section
E3.3.1.

3. In light-frame construction, bearing or nonbearing walls,
shear strength of concrete anchors less than or equal to
1 inch [25 mm] in diameter attaching a sill plate or track to
foundation or foundation stem wall need not satisfy ACI
318-11 D.3.3.5.3(a) through (c) when the design strength
of the anchors is determined in accordance with ACI 318-
11 D.6.2.1(c).

4.2

Installation parameters are illustrated in Figure 1 of this
report. Installation must be in accordance with ACI 318-14
17.8.1 and 17.8.2 or ACI 318-11 D.9.1 and D.9.2. Anchor
locations must comply with this report and the plans and
specifications approved by the code official. Installation of
the AC200+ Adhesive Anchor System must conform to the
manufacturer’s printed installation instructions included in
each unit package as described in Figure 3 of this report.

Installation:

The adhesive anchor system may be used for upwardly
inclined orientation applications (e.g. overhead). Upwardly
inclined and horizontal orientation applications are to be
installed using piston plugs in accordance with the MPII as
shown in Figure 3 of this report. The piston plugs must be
used with an appropriate hole diameter size and attached
to the mixing nozzle and extension tube supplied by
DEWALT.

4.3 Special Inspection:

Periodic special inspection must be performed where
required in accordance with Section 1705.1.1 and Table
1705.3 of the 2015 and 2012 IBC, 1704.4 and 1704.15 of
the 2009 IBC and this report. The special inspector must
be on the jobsite initially during anchor installation to verify
the anchor type, adhesive expiration date, anchor
dimensions, concrete type, concrete compressive strength,
hole dimensions, hole cleaning procedures, anchor
spacing, edge distances, concrete thickness, anchor
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embedment, tightening torque, and adherence to the
manufacturers printed installation instructions.

The special inspector must verify the initial installations
of each type and size of adhesive anchor by construction
personnel on site. Subsequent installations of the same
anchor type and size by the same construction personnel
are permitted to be performed in the absence of the special
inspector. Any change in the anchor product being
installed or the personnel performing the installation
requires an initial inspection. For ongoing installations over
an extended period, the special inspector must make
regular inspections to confirm correct handling and
installation of the product.

Continuous special inspection of adhesive anchors
installed in horizontal or upwardly inclined orientations to
resist sustained tension loads must be performed in
accordance with ACI 318-14 17.8.2.4, 26.7.1(h) and
26.13.3.2 (c) or ACI 318-11 D.9.2.4, as applicable.

Under the IBC, additional requirements as set forth in
Sections 1705, 1706 or 1707 must be observed, where
applicable.

4.4 Compliance with NSF/ANSI Standard 61:

The AC200+ Adhesive Anchor System complies with the
requirements of NSF/ANSI Standard 61, as referenced in
Section 605 of the 2015, 2012, 2009 and 2006
International Plumbing Code® (IPC) and is certified for use
as an anchoring adhesive for installing threaded rods less
than or equal to 1.3 inches (33 mm) in diameter in concrete
for water treatment applications.

5.0 CONDITIONS OF USE

The AC200+ Adhesive Anchor System described in this
report complies with or is a suitable alternative to what is
specified in, those codes listed in Section 1.0 of this report,
subject to the following conditions:

5.1 AC200+ adhesive anchors must be installed in
accordance with the manufacturer's printed
installation instructions included with each cartridge
and provided in Figure 3 of this report.

5.2 The anchors described in this report must be installed
in cracked and uncracked normal-weight concrete
having a specified compressive strength f¢

2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

The values of f; used for calculation purposes must
not exceed 8,000 psi (55 MPa). The value of f; used
for calculation of tension resistance must be limited to
2,500 psi (17.2 MPa) maximum for metric reinforcing
bars in cracked concrete.

5.3

5.4 Anchors must be installed in concrete base materials
in holes predrilled in accordance with the instructions

provided in Figure 3 of this report.

5.5 Loads applied to the anchors must be adjusted in
accordance with Section 1605.2 of the IBC for

strength design.

5.6 In structures assigned to Seismic Design Categories
C, D, E, and F under the IBC or IRC, anchor strength
must be adjusted in accordance with Section 4.1.11 of

this report.

5.7 AC200+ adhesive anchors are permitted to be
installed in concrete that is cracked or that may be
expected to crack during the service life of the anchor,

subject to the conditions of this report.

5.8 Strength design values are established in accordance

with Section 4.1 of this report.
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5.9 Minimum anchor spacing and edge distance as well
as minimum member thickness must comply with the
values described in this report.

5.10 Prior to anchor installation, calculations and details
demonstrating compliance with this report must be
submitted to the code official. The calculations and
details must be prepared by a registered design
professional where required by the statutes of the
jurisdiction in which the project is to be constructed.

5.11 Anchors are not permitted to support fire-resistive
construction. Where not otherwise prohibited by the
code, AC200+ adhesive anchors are permitted for
installation in fire-resistive construction provided that
at least one of the following conditions is fulfilled:

e Anchors are used to resist wind or seismic forces
only.

e Anchors that support gravity load-bearing
structural elements are within a fire-resistive
envelope or a fire-resistive membrane, are
protected by approved fire-resistive materials, or
have been evaluated for resistance to fire exposure
in accordance with recognized standards.

e Anchors are used
elements.

to support non-structural

5.12 Since an ICC-ES acceptance criteria for evaluating
data to determine the performance of adhesive
anchors subjected to fatigue or shock loading is
unavailable at this time, the use of these anchors
under such conditions is beyond the scope of this
report.

5.13 Use of zinc-plated carbon steel threaded rods or steel
reinforcing bars is limited to dry, interior locations.

5.14 Use of hot-dipped galvanized carbon steel and
stainless steel rods is permitted for exterior exposure
or damp environments.

5.15 Steel anchoring materials in contact with preservative-
treated and fire-retardant-treated wood shall be of
zinc-coated steel or stainless steel. The minimum
coating weights for zinc-coated steel shall be in
accordance with ASTM A153.

5.16 Periodic special inspection must be provided in
accordance with Section 4.3 in this report. Continuous

special inspection for anchors installed in horizontal or
upwardly inclined orientations to resist sustained
tension loads must be provided in accordance with
Section 4.3 of this report.

5.17Installation of anchors in horizontal or upwardly
inclined orientations to resist sustained tension loads
must be performed by personnel certified by an
applicable certification program in accordance with
ACl 318-14 17.8.2.2 or 17.8.2.3 or ACI 318-11
D.9.2.2 or D.9.2.3, as applicable.

5.18 AC200+ Adhesive Anchors may be used to resist
tension and shear forces in floor, wall for overhead
installations into concrete with a temperature between
23°F and 104°F (-5°C and 40°C) for threaded rods
and rebar.

5.19 Anchors shall not be used for applications where the
concrete temperature can vary from 40°F (5°C) or
less to 80°F (27°C) or higher within a 12-hour period.
Such applications may include but are not limited to
anchorage of building facade systems and other
applications subject to direct sun exposure.

5.20 AC200+ adhesive is manufactured under a quality-
control program with inspections by ICC-ES.

6.0 EVIDENCE SUBMITTED

Data in accordance with the ICC-ES Acceptance Criteria
for Post-installed Adhesive Anchors in Concrete (AC308),
dated June 2016, which incorporates requirements in ACI
355.4-11 for use in cracked and uncracked concrete;
including, but not limited to, tests under freeze/thaw
conditions, tests under sustained load, tests for installation
including installation direction, tests at elevated
temperatures, tests for resistance of alkalinity, tests for
resistance to sulfur, and tests for seismic tension and
shear.

7.0 IDENTIFICATION

AC200+ adhesive is identified by packaging labelled with
the company's name (DEWALT) and address, anchor
name, the lot number, the expiration date, and the
evaluation report number (ESR-4027). Threaded rods,
nuts, washers, and deformed reinforcing bars are standard
steel anchor elements and must conform to applicable
national or international specifications as set forth in
Tables 2 and 3 of this report.

TABLE 1—DESIGN TABLE INDEX

Fractional Metric
DESIGN TABLE
Table Page Table Page
Steel Strength - Nsa, Vsa Table 4 7 Table 10 1
Soncrete Strength - Npy, Nso, Nssg, Noo, Novg, Voo, Vers, Voo lrapie 5 8 Table 11 11
cpg
Bond Strength - N,, Nag Table 6 8 Table 12 12
Fractional Metric
DESIGN TABLE
Table Page Table Page
Steel Strength - Ng,, Vsa Table 7 9 Table 13 12
DR [ororete Strenoth - Non Moo Mg Moo oy Voo Vetw Vorrablo g 110 Table 14 |13
cpg
Bond Strength - N,, Nag Table 9 10 Table 15 13
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TABLE 2—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON CARBON
AND STAINLESS STEEL THREADED ROD MATERIALS'

MINIMUM
SPECIFIED
MINIMUM
THREADED ROD SPECIFIED ST;E,\'I(ETH fuf ELONGATION, REDLAETE'EN OF SPECIFICATION
SPECIFICATION ULTIMATE 02 ullya | MIN. PERCENT™ MIN. PERCENT FOR NUTS™
STRENGTH, f, ; :
+lutal  PERCENT
OFFSET, f,,
ASTM A193? psi 125,000 105,000 ASTM A194 / A563
Grade B7 (MPa) (860) (720) 1.19 16 50 Grade DH
ASTM A36° / F1554°, psi 58,000 36,000 161 23 40
Grade 36 (MPa) (400) (250) ) ASTM A194 / A563
i Grade A
ASTM F1554* Grade 55 (N‘I’;'a) 7(%10;))0 5(53§g;) 1.36 23 40
. -
M | ASTM F1554‘ Grade 105 (,\jl’;'a) 1%856'3%(;0 1((’75%)’0 119 15 45
'_
2 ASTM A449° psi 120,000 92,000 130 14 35 ASTM A194 / A563
5 (3/8" to1" dia.) (MPa) (830) (635) : Grade DH
4 ASTM A449° psi 105,000 81,000
z _ , ’ 1.30 14 35
O (1-1/4" dia.) (MPa) (720) (560)
ASTM F568M° Class 5.8 psi 72,500 58,000 125 10 35 A563 Grade DH
(equivalent to 1SO 898-1) | (MPa) (500) (400) : DIN 934 (8-A2K)"
7 MPa 500 400
ISO 898-17 Class 5.8 (osi) (72.500) (58,000) 1.25 22 - EN ISO 4032 Grade 6
7 MPa 800 640
ISO 898-17 Class 8.8 (osi) (118,000) (92.800) 1.25 12 52 EN ISO 4032 Grade 8
ASTM F593° CW1 psi 100,000 65,000 154 20 i
. *Is to g in. (MPa) (690) (450) ' ASTM F594 Alloy
m ASTM F593° CW2 psi 85,000 45,000 189 25 . Group 1,20r3
E 3at0 14 in. (MPa) (590) (310) :
) ASTM A193/A193M° psi 95,000 75,000
i | Grade B8/B8M2, Class 2B | (MPa) (655) (515) 121 25 40 ASTM A194/A194M
p4 10
= ISO 3506-1'° A4-70 MPa 700 450
£ M10-M24 (psi) (101,500) (65,250) 1.56 40 - EN IS0 4032
ISO 3506-1"° A4-50 MPa 500 210
M27-M30 (psi) (72,500) (30,450) 238 40 - EN IS0 4032

'Adhesive must be used with continuously threaded carbon or stainless steel rod (all-thread) having thread characteristics complying with ANSI B1.1 UNC Coarse
Thread Series.
?Standard Specification for Alloy-Steel and Stainless steel Bolting Materials for High temperature of High Pressure service and Other Special Purpose
Applications.
*Standard Specification for Carbon Structural steel

“Standard Specification for Anchor Bolts, Steel 36, 55 and 105-ksi Yield Strength

5Standard Specification for Hex Cap Screws, Bolts and Studs, Heat Treated, 120/105/50 ksi Minimum Tensile Strength, General Use.
®Standard Specification for Carbon and Alloy Steel external Threaded Metric Fasteners
Mechanical properties of fasteners made of carbon steel and alloy steel - Part 1: Bolts, Screws and Studs
Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
°Standard Specification for Alloy-Steel and Stainless Steel Bolting for High Temperature or High Pressure Service and Other Special Purpose Applications.
"Mechanical properties of corrosion-resistant stainless steel fasteners - Part 1: Bolts, Screws and Studs
""Based on 2-in. (50 mm) gauge length except for ASTM A193, which is based on a gauge length of 4d.
"?Nuts and washers of other grades and style having specified proof load stress greater than the specified grade and style are also suitable. Nuts must have
sgeciﬁed proof load stresses equal to or greater than the minimum tensile strength of the specified threaded rod.
*Nuts for metric rods.

TABLE 3—SPECIFICATIONS AND PHYSICAL PROPERTIES OF COMMON STEEL REINFORCING BARS

MINIMUM SPECIFIED

MINIMUM SPECIFIED YIELD

REINFORCING SPECIFICATION UNITS ULTIMATE STRENGTH. furs STRENGTH, £,,

ASTM A615', A767°, A996" psi 90,000 60,000
Grade 60 (MPa) (620) (414)

ASTM A706°, A767° psi 80,000 60,000
Grade 60 (MPa) (550) (414)

1 psi 60,000 40,000
ASTM A615", Grade 40 (MPa) 415) (275)
5 MPa 550 500

DIN 488° BSt 500 (os) (79.750) (72.500)

'Standard Specification for Deformed and Plain Carbon-Steel Bars for Concrete Reinforcement.

?Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement.

Standard specification for Zinc-Coated (Galvanized) steel Bars for Concrete Reinforcement.
4Standard specification for Rail-Steel and Axle-steel Deformed bars for Concrete Reinforcement.

5Reinforcing steel, reinforcing steel bars; dimensions and masses
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TABLE 4—STEEL DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED ROD"

. Nominal Rod Diameter (inch)
DESIGN INFORMATION Symbol Units 5 iy 5 5 7 1 ey
8 2 8 4 8 4
in. 0.375 0.500 0.625 0.750 0.875 1.000 1.250
Threaded rod O.D. d (mm) (9.5) 127y | (159 | (191) | (22 | (254) | (318)
. . in.2 0.0775 0.1419 0.2260 0.3345 0.4617 0.6057 0.9691
Threaded rod effective cross-sectional area Ase (mm2) (50) (92) (146) (216) (298) (391) (625)
< N Ib 4,495 8,230 13,110 19,400 26,780 35,130 56,210
B Nominal strength as governed by steel = (kN) (20.0) (36.6) (58.3) (86.3) (119.1) (156.3) | (250.0)
I Qg |strength (for a single anchor) v Ib 2,695 4,940 7,860 11,640 16,070 21,080 33,725
g g a (kN) (12.0) (22.0) (35.0) (51.8) (71.4) (93.8) (150.0)
; g Reduction factor for seismic shear Ay, seis - 0.60
s Strength reduction factor for tension? ] - 0.75
< Strength reduction factor for shear® @ - 0.65
N Ib 5,815 10,645 16,950 25,090 34,630 45,430 72,685
< Nominal strength as governed by steel °a (kN) (25.9) (47.6) (75.5) (111.7) (154.1) (202.1) (323.1)
§ 8 |strength (for a single anchor) v Ib 3,490 6,385 10,170 15,055 20,780 27,260 43,610
g @ (kN) (15.5) (28.6) (45.3) (67) (92.5) (121.3) (193.9)
E 8 Reduction factor for seismic shear Ay, seis - 0.60
< Strength reduction factor for tension? @ - 0.75
Strength reduction factor for shear® @ - 0.65
N Ib 9,685 17,735 28,250 41,810 57,710 75,710 121,135
w < _|Nominal strength as governed by steel . (kN) (43.1) (78.9) (125.7) (186.0) (256.7) (336.8) | (538.8)
2 15 8 S|strength (for a single anchor) V. Ib 5,810 10,640 | 16,950 | 25,085 | 34,625 | 45425 | 72,680
<§( Lo a (kN) (25.9) (47.3) (75.4) (111.6) (154.0) (202.1) (323.3)
(I7) g E -‘3 Reduction factor for seismic shear Ay, seis - 0.60
(7]
<< © Strength reduction factor for tension? ) - 0.75
Strength reduction factor for shear® ) - 0.65
N Ib 9,300 17,030 27,120 40,140 55,405 72,685 | 101,755
o Nominal strength as governed by steel s (kN) (41.4) (76.2) (120.9) (178.8) (246.7) (323.7) | (450.0)
3 strength (for a single anchor) v Ib 5,580 10,220 16,270 24,085 33,240 43,610 61,055
; a (kN) (24.8) (45.7) (72.5) (107.3) (148) (194.2) (270.0)
(I7) Reduction factor for seismic shear Ay, seis - 0.60
< Strength reduction factor for tension? @ - 0.75
Strength reduction factor for shear? ] - 0.65
N Ib 5,620 10,290 16,385 24,250 33,470 43,910 70,260
s Nominal strength as governed by steel = (kN) (25) (46) (73) (108) (149) (195.5) | (312.5)
S ®  |strength (for a single anchor) v Ib 3,370 6,175 9,830 14,550 20,085 26,350 | 42,155
g @ (kN) (15) (27.6) (43.8) (64.8) (89.4) (117.3) (187.5)
(2]
E 8 Reduction factor for seismic shear Ay, seis - 0.60
2 Strength reduction factor for tension? ¢ - 0.65
Strength reduction factor for shear® @ - 0.60
N Ib 7,750 14,190 22,600 28,430 39,245 51,485 82,370
% Nominal strength as governed by steel s (kN) (34.5) (63.1) (100.5) (126.5) (174.6) (229.0) | (366.4)
» 9 |strength (for a single anchor) V. Ib 4,650 8,515 13,560 17,060 23,545 30,890 | 49,425
% 2 a (kN) (20.7) (37.9) (60.3) (75.9) (104.7) (137.4) (219.8)
E % Reduction factor for seismic shear Ay, seis - 0.60
2 Strength reduction factor for tension? ] - 0.65
Strength reduction factor for shear® ) - 0.60
s N Ib 7,365 13,480 21,470 31,780 43,860 57,540 92,065
3 g Nominal strength as governed by steel °a (kN) (32.8) (60.3) (95.6) (141.5) (195.2) (256.1) (409.4)
<2Q strength (for a single anchor) v Ib 4,420 8,090 12,880 19,070 26,320 34,525 55,240
R g @ @ (kN) (19.7) (36.2) (57.4) (84.9) (117.1) (153.7) (245.6)
< 2 ‘6“ Reduction factor for seismic shear Ay, seis - 0.60
E g Strength reduction factor for tension? @ - 0.75
< Strength reduction factor for shear® @ - 0.65

"Values provided for common rod material types based on specified strengths and calculated in accordance with ACI 318-14 Eq. 17.4.1.2 and Eq. 17.5.1.2 b or
ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must comply with requirements for the rod.

The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI
318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be
determined in accordance with ACI 318-11 D.4.4.
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TABLE 5—CONCRETE BREAKOUT DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED ROD IN HOLES
DRILLED WITH A HAMMER DRILL AND CARBIDE BIT!

. Nominal Rod Diameter (inch)
DESIGN INFORMATION Symbol | Units 3 T 3 3 = T
s I, /s | la | Is | 1 1,
Effectiveness factor for K in-Ib 17
cracked concrete oer (SI) (7)
Effectiveness factor for K in-Ib 24
uncracked concrete e uner (SI) (10)
. . in. 1l 2", 3 3, 4", 4l 5'lg
Min. anchor spacing Smn | (mm) (48) (64) (76) (95) (108) (121) (149)
) s 5 2 2% 2', 2%, 3',
Min. edge distance con | ) (14 48) 2 42) (51) (60) (64) (70) (82)
For smaller edge distances see Section 4.1.9 of this report.
Min. member thickness h in. hr+ 1'ls her+ 2dp°
. 'min (mm) (hef+ 30) ef 0
Critical edge distance -
splitting (for uncracked Cac - See Section 4.1.10 of this report.
concrete)?
Strength reduction factor
for tension, concrete failure @ - 0.65
modes, Condition B?
Strength reduction factor
for shear, concrete failure @ - 0.70
modes, Condition B

'Additional setting information is described in Figure 3, installation instructions.

2Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC,
ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.

3 dp = hole diameter.

TABLE 6—BOND STRENGTH DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT THREADED ROD IN HOLES
DRILLED WITH A HAMMER DRILL AND CARBIDE BIT

. Nominal Rod Diameter (inch)
DESIGN INFORMATION Symbol Units 3 n - 3 - n
i} / / ) [/ 1 17,
8 2 8 4 8 4
- in. 2% 2° 3% | 3% | 3% 4 5
Minimum embedment Hetmin (mm) ©0) | (70) | (79) | (89) | (89) | (102) | (127)
) in. 7', 10 12 | 15 |17 | 20 25
Maximum embedment het max mm) | (191) | (254) | 318) | (381) | (445) | (508) | (635)
. . psi 2601 2415 | 2262 | 2142 | 2054 | 2000 1990
Temperature Characteristic bond strength in uncracked concrete T unor (N/mm?) (17.9) | (16.6) | (15.6) | (14.8) | 14.2) | (13.8) | (13.7)
range A™: o . psi 1041 1041 1111 | 1219 | 1212 | 1206 1146
Characteristic bond strength in cracked concrete Tor (N/mm?2) 7.2) 7.2) a7 | 84) | 84) 8.3) 7.9)
- . psi 2263 2101 1968 | 1863 | 1787 | 1740 1732
TemperatzuSre Characteristic bond strength in uncracked concrete T uncr (N/mm?) (156) | (14.5) | (13.6) | (12.8) | (12.3) | (12.0) | (11.9)
range B . . psi 905 906 966 1060 | 1054 | 1049 997
g mm . . . . . . .
Characteristic bond strength in cracked concrete Thor N/mm? 6.2 6.2 6.7 73 73 7.0 6.9
. . psi 1631 1514 | 1418 | 1343 | 1288 | 1254 1248
Characteristic bond strength in uncracked concrete
Temperat2u3re 9 T unor (N/mm?2) (11.2) | (10.4) | (9-8) | (9:3) | (8.9) (8.6) (8.6)
range C*: o . psi 652 653 696 764 760 756 719
Characteristic bond strength in cracked concrete Tor (N/mm?2) (4.5) (4.5) @8) | 63) | 52) (5.2) (5.0)
Anchor category - - 1
Dry concrete
Strength reduction factor o - 0.65
Anchor category - - 2
Water-saturated
concrete Strength reduction factor Bus - 0.55
Reduction factor for seismic tension QIN, seis - 0.95

"Bond strength values correspond to concrete compressive strength ;. = 2,500 psi. For concrete compressive strength, f; between 2,500 psi and 8,000 psi, the
tabulated characteristic bond strength may be increased by a factor of (f/ 2500)0'10. See Section 4.1.4 of this report.

2Temperature range A: Maximum short term temperature = 176°F (80°C), maximum long term temperature = 122°F (50°C); Temperature range B: Maximum short
term temperature = 248°F (120°C), maximum long term temperature = 161°F (72°C); Temperature range C: Maximum short term temperature = 320°F (160°C),
maximum long term temperature = 212°F (100°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g. as result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.

Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind, bond
strengths may be increased by 23 percent for temperature range C.
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TABLE 7—STEEL DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT REINFORCING BARS*

Nominal Bar Size

DESIGN INFORMATION Symbol | Units
No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10
Reinforcing bar O.D d in. 0.375 0.500 0.625 0.750 0.875 1.000 1.125 1.250
9 e (mm) (9.5) (12.7) (15.9) (19.1) (22.2) (25.4) (28.6) (31.8)
Reinforcing bar effective cross- A in.2 0.110 0.200 0.310 0.440 0.600 0.790 1.000 1.270
sectional area e | (mm?) (71) (129) (200) (284) (387) (510) (645) (819)
Nominal strength as N Ib 9,900 18,000 27,900 39,600 54,000 71,100 90,000 114,300
o |governed by steel sa (kN) (44.0) (80.1) (124.1) (176.0) (240.0) (316.0) (400.0) (508.0)
&  |strength (for a single V. Ib 5,940 10,800 16,740 23,760 32,400 42,660 54,000 68,580
: anchor) sa (kN) (26.4) (48.0) (74.5) (105.7) (144.1) (189.8) (240.2) (305.0)
© o
e Reduction factor for e ) 0.65
o @ |seismic shear seis :
Y]
< Strength reduction factor ~ 0.65
E for tension’ ¢ '
%
< Strength reduction factor
for shear” ¢ . 0.60
Nominal strength as N b 8,800 16,000 24,800 35,200 48,000 63,200 80,000 101,600
o governed by a (kN) (39.1) (71.2) (110.3) (156.6) (213.5) (281.1) (355.9) (452.0)
< ;‘ﬁel';gﬁgﬁc‘)?)(f“ a v b 5,280 9,600 14,880 21,120 28,800 37,920 48,000 60,960
B 9 sa (kN) (23.5) (42.7) (66.2) (93.9) (128.1) (168.7) (213.5) (271.2)
[0) . L
Reduction f
§ Sr:-)e:rc ion for seismic v seis : 0.65
<
s | Strength reduction
% | factor ¢ for tension? ¢ . 0.75
<
Strength reduction
factor ¢ for shear® 4 . 0.65
Nominal strength as N Ib 6,600 12,000 18,600 26,400
o |governed by steel - (kN) (29.4) (534) (82.7) (117.4)
v strength (for a single v Ib 3,960 7,200 11,160 15,840 In accordance with ASTM A615,
S anchor) a (kN) (17.6) (32.0) (49.6) (70.5) Grade 40 bars are furnished only in
b} sizes No. 3 through No. 6
o |Reduction factor for o } 0.65
S |seismic shear V.seis :
<
s -
2 Strength reduction factor 4 } 0.65
2 for tension
Strength reduction factor 4 } 0.60

for shear?

"Values provided for common bar material types based on specified strengths and calculated in accordance with ACI 318-14 Eq. 17.4.1.2 and Eq. 17.5.1.2 b or

ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable.

The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI
318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be
determined in accordance with ACI 318-11 D.4.4.
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TABLE 8—CONCRETE BREAKOUT DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT"

Nominal Bar Size

DESIGN INFORMATION Symbol | Units
No. 3 No. 4 No. 5 No. 6 | No. 7 No. 8 No. 9 No.10
Effectiveness factor for cracked P in-Ib 17
concrete eer (SI) 7)
Effectiveness factor for K in.-lb. 24
uncracked concrete e uner (SI) (10)
' . in. 1/ 2', 3 3%, 4", 4%, 5, 5l
Min. anchor spacing Smin (mm) (48) (64) (76) (95) (108) (121) (133) (149)
) s s 2 2l 2', 2l 3 3',
Min. edge spacing e | ) (14 18) 2 41;) (51) (60) (64) (70) (76) (82)
For smaller edge distances see Section 4.1.9 of this report.
' . in. her+ 14 3
Min. member thickness hmin (mm) (et + 30) her + 2dp
Critical edge spacing — splitting : . .
(for uncracked concrete) Cac See Section 4.1.10 of this report.
Strength reduction factor for
tension, concrete failure modes, ] - 0.65
Condition B?
Strength reduction factor for
shear, concrete failure modes, 7] - 0.70
Condition B?

'Additional setting information is described in Figure 3, installation instructions.

Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC,
ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.
3dg = hole diameter.

TABLE 9—BOND STRENGTH DESIGN INFORMATION FOR U.S. CUSTOMARY UNIT REINFORCING BARS IN HOLES
DRILLED WITH A HAMMER DRILL AND CARBIDE BIT"

DESIGN INFORMATION Nominal Bar Size
Symbol Units No.3 | No.4 | No.5 | No.6 | No.7 | No.8 | No.9 | No.10
- in. 2% | 2% | 3% | 3% | 3% 4 4/, 5
Minimum embedment hetmin (mm) (60) | (70) | (79) | (89) | (89) | (102) | (114) | (127)
i in. 7' 10 | 12% | 15 | 17% | 20 | 22", | 25
Maximum embedment hetmax | (mmy | (191) | (254) | (318) | (381) | (445) | (508) | (572) | (635)
Characteristic bond strength in uncracked concrete psi 2,200 | 2,100 | 2,030 | 1,970 | 1,920 | 1,880 | 1,845 | 1,815
Temperat2u3re 9 Touner | (N/mm?2) | (15.2) | (14.5) | (14.0) | (13.6) | (13.2) | (13.0) | (12.7) | (12.5)
range A™": ch o . psi 1,090 | 1,055 | 1,130 | 1,170 | 1,175 | 1,155 | 1,140 | 1,165
aracteristic bond strength in cracked concrete Tor (Nimm?) | (7.5) 73) | (7.8) | 8.1) @1 | ®0) | 7.9 | ®.0)
Characteristic bond strength in uncracked concrete psi 1,915 1 1,830 | 1,765 1,715 | 1,670 | 1,635 | 1,615 | 1,580
Temperatzusre 9 Teuner | (N/mm?) | (13.2) | (12.6) | (12.2) | (11.8) | (11.5) | (11.3) | (11.1) | (10.9)
range B~ . . psi 945 915 980 | 1,015 | 1,020 | 1,005 | 995 | 1,010
Characteristic bond strength in cracked concrete Tor (N/mm?) (6.5) ©3) | 68) | (7.0) (7.0) 6.9) 6.8) (7.0)
- . psi 1,380 | 1,315 | 1,270 | 1,235 | 1,205 | 1,180 | 1,155 | 1,140
Characteristic bond strength in uncracked concrete
Tem peratzusre 9 Bourer | (N/mm2) | (9.5) | 9.1) | (8.8) | 85) | (8.3) | (81) | (8.0) | (7.8)
range C*: o . psi 680 660 705 735 735 725 715 730
Characteristic bond strength in cracked concrete Tor (NImm?) | (4.7) 46) | 49 | 5.1 1) | 65.0) | @9 | 5.0)
Anchor category - - 1
Dry concrete
Strength reduction factor o - 0.65
Water-saturated |Anchor category - - 2
concrete Strength reduction factor Ba - 0.55
Reduction factor for seismic tension QIN, seis - 0.95 1.00

'Bond strength values correspond to concrete compressive strength f; = 2,500 psi. For concrete compressive strength . between 2,500 psi and
8,000 psi, tabulated characteristic bond strength may be increased by a factor of (f./ 2,500)*'°. See Section 4.1.4 of this report.
2Temperature range A: Maximum short term temperature = 176°F (80°C), maximum long term temperature = 122°F (50°C); Temperature range B: Maximum short
term temperature = 248°F (120°C), maximum long term temperature = 161°F (72°C); Temperature range C: Maximum short term temperature = 320°F (160°C),
maximum long term temperature = 212°F (100°C). Short term elevated concrete temperatures are those that occur over brief intervals, e.g. as result of diurnal
cycling. Long term concrete temperatures are roughly constant over significant periods of time.

Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short term loads only, such as wind and
seismic, bond strengths may be increased by 23 percent for temperature range C.
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TABLE 10—STEEL DESIGN INFORMATION FOR METRIC THREADED ROD*

. Nominal Rod Diameter (mm)
DESIGN INFORMATION Symbol | Units
M10 M12 M16 M20 M24 M27 M30
mm 10 12 16 20 24 27 30
Threaded rod O.D. d (in) | (0.39) (0.47) (0.63) (0.79) (0.94) (1.06) (1.18)
Threaded rod effective cross- A mm? 58.0 84.3 157 245 353 459 561
sectional area se (in.?) (0.090) (0.131) (0.243) (0.380) (0.547) (0.711) (0.870)
. N kN 29.0 42.2 78.5 122.5 176.5 229.5 280.5
- Nom'na'dsgen?th Iast " sa (Ib) (6,518) (9,473) (17,643) (27,532) (39,668) (51,580) (63,043)
> |governed by steel streng
© | for a single anchor) Ve kN 17.4 25.3 47.1 73.5 105.9 137.7 168.3
17} (Ib) (3,911) (5,684) (10,586) (16,519) (23,801) (30,948) (37,826)
©
O  |Reduction factor for
o |seismic shear Av.seis . 0.60
3 Strength reduction factor } 0.65
8 for tension? ¢ :
- Strength reduction factor
- 0.60
for shear? ¢
. N kN 46.4 67.4 125.6 196 282.4 367.2 448.8
- Nom'na'dsgen$th B ot | (Ib) | (10,428) (15,157) (28,229) (44,051) (63,470) (82,528) | (100,868)
> |governed by steel streng
< | for a single anchor) Ve, kN 27.8 40.5 75.4 117.6 169.4 220.3 269.3
2 (Ib) (6,257) (9,094) (16,937) (26,431) (38,082) (49,517) (60,521)
®©
O |Reduction factor for
o |seismic shear Qv.seis . 0.60
3 Strength reduction factor } 0.65
8 for tension? ¢ :
- Strength reduction factor
- 0.60
for shear? ¢
. N. kN 40.6 59 109.9 171.5 2471 229.5 280.5
Nom'na'dsgenstlth B ot | (b) | (9,125) (13,263) (24,700) (38,545) (55,536) (51,580) (63,043)
«_ |governed by steel streng
S |(for a single anchor) Ve, kN 24.4 35.4 65.9 102.9 148.3 137.7 168.3
<% (Ib) (5,475) (7,958) (14,820) (23,127) (33,322) (30,948) (37,826)
©
Q @ |Reduction factor for
9] f -
8 E seismic shear Av,sois 0.60
©
@ » |Strength reduction factor
3 |for tension ¢ B 065
fsot:(;?}%? reduction factor 4 ~ 0.60

"Values provided for common rod material types based on specified strengths and calculated in accordance with ACI 318-14 Eq. 17.4.1.2 and Eq. 17.5.1.2 (b) or
ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable. Nuts and washers must comply with requirements for the rod.
The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI
318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be

determined in accordance with ACI 318-11 D.4.4.

3A4-70 Stainless steel (M8-M24); A4-50 Stainless steel (M27-M30)

TABLE 11—CONCRETE BREAKOUT DESIGN INFORMATION FOR METRIC THREADED ROD IN HOLES
DRILLED WITH A HAMMER DRILL AND CARBIDE BIT!

. Nominal Rod Diameter (mm)
DESIGN INFORMATION Symbol | Units
M10 M12 M6 | M0 [ M4 M27 M30

Effectiveness factor for K Sl 7
cracked concrete e | (in-lb) 17)
Effectiveness factor for K Sl 10
uncracked concrete euner— | (in-lb) (24)
Min. anchor spacing s mm 50 630 75 935 115 125 14110

) ™| (in.) (2) (2°75) (3) (3774) (4'12) (5) (512)

50 630 615 75 810
Min. edge distance Cmin (ni:n) (145(/)) ({43?) (2) (2°7s) (2'/2) (3) (3'7s)
’ s ¢ For smaller edge distances, see Section 4.1.9 of this report.
. . ‘ mm hes + 30 3

Min. member thickness Pmin (in.) (her + 11/4) her + 2dp
Critical edge distance - splitting . .
(for uncracked concrete)f Cac - See Section 4.1.10 of this report.
Strength reduction factor for
tension, concrete failure 7] - 0.65
modes, Condition B
Strength reduction factor for
shear, concrete failure modes, 1) - 0.70
Condition B

'Additional setting information is described in Figure 3, installation instructions.
Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC,
ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.
3 dp = hole diameter.
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TABLE 12—BOND STRENGTH DESIGN INFORMATION FOR METRIC THREADED ROD IN HOLES
DRILLED WITH A HAMMER DRILL AND CARBIDE BIT!

. Nominal Rod Diameter (inch)
DESIGN INFORMATION Symbol Units V1O iz V16 V20 Vi2a V27 V30
Minimum embedment e mm 60 70 80 90 96 108 120
etmin (in.) (2.4) (2.8) (3.1) (3.5) (3.8) (4.3) 4.7)
Maximum embedment h mm 200 240 320 400 480 540 600
shmex (in.) (7.9) (9.4) (12.6) | (15.7) | (18.9) | (21.3) | (23.6)
Characteristic bond strength in uncracked concrete N/mm? 77 16.9 156 14.6 13.9 13.7 137
Tem peratzusre 9 T unor (psi) (2,571) | (2,453) | (2,256) | (2,112) | (2,020) | (1,985) | (1,980)
range A™ - . N/mm?2 7.2 7.2 7.7 8.4 8.3 8.3 7.9
Characteristic bond strength in cracked concrete Tor (psi) (1,039) | (1,043) | (1,110) | (1,217) | (1,209) | (1,204) | (1,149)
Characteristic bond strength in uncracked concrete 7 N/mm? 15.4 14.7 135 12.7 121 119 119
Temperat2u3re kuner (psi) (2,237) | (2,134) | (1,963) | (1,837) | (1,757) | (1,727) | (1,723)
range B™: - ; N/mm? 6.2 6.3 6.7 7.3 7.2 7.2 6.9
Characteristic bond strength in cracked concrete Thor (psi) (904) (908) 966) | (1,058) | (1,052) | (1,047) | (999)
- . N/mm? 111 10.6 9.8 9.1 8.7 8.6 8.6
Temperatzusre Characteristic bond strength in uncracked concrete T unor (psi) (1,612) | (1,538) | (1,415) | (1,324) | (1,266) | (1,245) | (1,241)
range C™ ch - . N/mm?2 4.5 4.5 4.8 5.3 5.2 5.2 5.0
aracteristic bond strength in cracked concrete Tor (psi) (651) (654) (696) (763) (758) (755) (720)
Anchor category - - 1
Dry
concrete Strength reduction factor da - 0.65
Water- Anchor category _ _ 9
saturated
concrete | Strength reduction factor Pus - 0.55
Reduction factor for seismic tension OIN, seis - 0.95

'Bond strength values correspond to concrete compressive strength ;. = 2,500 psi. For concrete compressive strength, f; between 2,500 psi and 8,000 psi, the
tabulated characteristic bond strength may be increased by a factor of (f,/ 2500)0'10. See Section 4.1.4 of this report.

Temperature range A: Maximum short term temperature = 176°F (80°C ), maximum long term temperature = 122°F (50°C); Temperature range B: Maximum short
term temperature = 248°F (120°C), maximum long term temperature = 161°F (72°C); Temperature range C: Maximum short term temperature = 320°F (160°C),
maximum long term temperature = 212°F (100°C).

Short term elevated concrete temperatures are those that occur over brief intervals, e.g. as result of diurnal cycling. Long term concrete temperatures are roughly
constant over significant periods of time.

Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only such as wind, bond
strengths may be increased by 23 percent for temperature range C.

TABLE 13—STEEL DESIGN INFORMATION FOR METRIC REINFORCING BARS*

Nominal Bar Size
DESIGN INFORMATION Symbol | Units
¢ 10 @12 @14 916 9 20 9 25 @28 932
Reinforcing bar O.D d mm 10 12 14 16 20 25 28 32
9 " (in.) (0.315) (0.394) (0.472) (0.551) (0.630) (0.787) (1.102) (1.260)
Reinforcing bar effective cross- A mm? 78.5 113.1 153.9 2011 314.2 490.9 615.8 804.2
sectional area e (in.2) (0.112) (0.175) (0.239) (0.312) (0.487) (0.761) (0.954) (1.247)
Nominal strength as N kN 43.2 62.2 84.7 110.6 172.8 270.0 338.7 442.3
governed by steel sa (lb) (9,739) (14,024) (19,088) (24,932) (38,956) (60,868) (76,353) (99,727)
g |[strength (for a single V. kN 25.9 37.3 50.8 66.4 103.7 162.0 203.2 265.4
© anchor) sa (lb) (5,843) (8,414) (11,453) (14,959) (23,373) (36,521) (45,812) (59,836)
17]
m  |Reduction factor for
L |[seismic shear av,seis . 065
<
=z |Strength reduction factor R
3 |for tension? 4 0.65
Strength reduction factor
for shear® 4 . 0.60

"Values provided for common bar material types based on specified strengths and calculated in accordance with ACI 318-14 Eq. 17.4.1.2 and Eq. 17.5.1.2 b or
ACI 318-11 Eq. (D-2) and Eq. (D-29), as applicable.

The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI
318-14 17.3.3 or ACI 318-11 D.4.3, as applicable, are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be
determined in accordance with ACI 318-11 D.4.4.

31




ESR-4027 | Most Widely Accepted and Trusted Page 13 of 16

TABLE 14—CONCRETE BREAKOUT DESIGN INFORMATION METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT"

. Nominal Bar Size
DESIGN INFORMATION Symbol | Units
@ 10 ¢ 12 614 916 | @20 | @2 @28 ¢ 32

Effectiveness factor for cracked K Sl 7
concrete oer (in-1b) 17)
Effectiveness factor for K Sl 10
uncracked concrete o uner (in-1b) (24)
Min. anchor spacing Smi mm %0 630 730 ™ 935 130 1:130 1§0

) " (in.) ) (277s) (2774) (3) (374) (471s) (5'74) (5'7s)

20 45 50 50 630 730 75 815
Min. edge spacing Crmin (r?r:n) (197s) (17,) (2) (2) (2°75) (2°1a) (3) (3'/)
’ ¢ ¢ For smaller edge distances, see Section 4.1.9 of this report.

Min. member thickness Ami in. hr+ 1'ls het + 2do°

' " | (mm) (her + 30) .
Critical edge spacing — splitting R . .
(for uncracked concrete)? Cac See Section 4.1.10 of this report.
Strength reduction factor for
tension, concrete failure modes, ] - 0.65
Condition B?
Strength reduction factor for
shear, concrete failure modes, @ - 0.70
Condition B?

'Additional setting information is described in Figure 3, installation instructions.

2Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where pullout or pryout governs,
as set forth in AC1 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the IBC,
ACI 318-14 5.3 or ACI 318-11 9.2, as applicable, as set forth in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as applicable. If the load combinations of ACI 318-11
Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 D.4.4.

3dg = hole diameter.

TABLE 15—BOND STRENGTH DESIGN INFORMATION METRIC REINFORCING BARS
IN HOLES DRILLED WITH A HAMMER DRILL AND CARBIDE BIT"

DESIGN INFORMATION Nominal Bar Size
Symbol | Units @910 | @12 | @14 | @16 @20 | @25 | @28 | @32
Minimum embedment h mm 60 70 75 80 90 100 112 128
efmin (in.) (2.4) | (2.8) | (3.0) | (3.1) (3.5) | (3.9) | (44) | (5.0)
Maximum embedment h mm 200 240 280 320 400 500 560 640
ef max (in.) (7.9) | (9.4) | (11.0) | (12.6) | (15.7) | (19.7) | (22.0) | (25.2)
Characteristic bond strength in uncracked concrete 7 N/mm? 15.1 146 | 14.0 14.0 135 130 | 128 | 12.5
Temperatzuare funar (psi) |(2,183)](2,121)((2,025)| (2,025) | (1,954)|(1,886)(1,852)((1,813)
range A Characteristic bond strength in cracked concrete 7 N/mm? 75 73 7.9 82 8.2 8.0 7.9 8.0
ker (psi) |(1,082)|(1,060)((1,144)| (1,193) | (1,188)|(1,158)((1,144)((1,163)
Characteristic bond strength in uncracked concrete 7 N/mm? 13.1 12.7 | 121 12.1 1.7 13 111 10.9
Temperature kener | (psi) | (1,899) |(1,845)|(1,762)| (1,762) | (1,700) |(1,640) |(1,611)[(1,577)
range B Characteristic bond strength in cracked concrete N/mm? 6.5 6.4 6.9 2 71 6.9 6.9 70
9 Toer (psi) (942) | (922) | (996) | (1,038) |(1,034)|(1,008)| (995) |(1,012)
Characteristic bond strength in uncracked concrete 7 N/mm? 9.4 9.2 88 88 8.4 8.2 8.0 78
Temperatzuare kuner (psi) |(1,369)|(1,329)((1,270)| (1,270) | (1,225)|(1,182)((1,161){(1,136)
range C™ - . N/mm? 4.7 4.6 4.9 5.2 5.1 5.0 4.9 5.0
Characteristic bond strength in cracked concrete Tor (psi) ©678) | (665) | (718) | (748) | (745) | (726) | (717) | (729)
Dry Anchor category - - 1
concrete
Strength reduction factor o - 0.65
Anchor category - - 2
Water-saturated
cancrete Strength reduction factor Sws - 0.55
Reduction factor for seismic tension QIN, seis - 0.95 1.00

'Bond strength values correspond to concrete compressive strength f; = 2,500 psi. For concrete compressive strength . between 2,500 psi and
8,000 psi, tabulated characteristic bond strength may not be increased. See Section 4.1.4 of this report.

Temperature range A: Maximum short term temperature = 176°F (80°C), maximum long term temperature = 122°F (50°C); Temperature range B: Maximum short
term temperature = 248°F (120°C), maximum long term temperature = 161°F (72°C); Temperature range C: Maximum short term temperature = 320°F (160°C),
maximum long term temperature = 212°F (100°C). Short term elevated concrete temperatures are those that occur over brief intervals, e.g. as result of diurnal
cycling. Long term concrete temperatures are roughly constant over significant periods of time.
3Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short term loads only, such as wind and
seismic, bond strengths may be increased by 23 percent for temperature range C.
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FIGURE 1—INSTALLATION PARAMETERS FOR THREADED RODS AND REINFORCING BARS
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FIGURE 2—AC200+ ADHESIVE ANCHOR SYSTEM
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FIGURE 3—MANUFACTURER’S PUBLISHED INSTALLATION INSTRUCTIONS (MPII)
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FIGURE 3—MANUFACTURER’S PUBLISHED INSTALLATION INSTRUCTIONS (MPII) (Continued)
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ICC-ES Evaluation Report ESR-4027 FBC Supplement

Issued January 2017
This report is subject to renewal January 2018.

www.icc-es.org | (800) 423-6587 | (562) 699-0543 A Subsidiary of the International Code Council®

DIVISION: 03 00 00—CONCRETE
Section: 03 16 00—Concrete Anchors

DIVISION: 05 00 00—METALS
Section: 05 05 19—Post-Installed Concrete Anchors

REPORT HOLDER:

DEWALT

701 EAST JOPPA ROAD
TOWSON, MARYLAND 21286
(800) 524-3244
www.dewalt.com
engineering@powers.com

EVALUATION SUBJECT:

AC200+ ™ ADHESIVE ANCHOR SYSTEM IN CRACKED AND UNCRACKED CONCRETE (DEWALT)

1.0 REPORT PURPOSE AND SCOPE
Purpose:

The purpose of this evaluation report supplement is to indicate that the AC200+ adhesive anchors, recognized in ICC-ES
master evaluation report ESR-4027, have also been evaluated for compliance with the codes noted below.

Applicable code editions:
® 2014 Florida Building Code—Building
® 2014 Florida Building Code—Residential
2.0 CONCLUSIONS
The AC200+ adhesive anchors, described in Sections 2.0 through 7.0 of the master evaluation report ESR-4027, comply
with the Florida Building Code—Building and the Florida Building Code—Residential, provided the design and installation

are in accordance with the 2012 International Building Code® (IBC) provisions noted in the master report, and the following
conditions:

e Design wind loads must be based on Section 1609 of the Florida Building Code—Building or Section 301.2.1.1 of the
Florida Building Code—Residential, as applicable.

e Load combinations must be in accordance with Section 1605.2 or Section 1605.3 of the Florida Building Code—Building.
Use of the AC200+ adhesive anchors with stainless steel threaded rod materials and reinforcing bars has also been found

to be in compliance with the High-Velocity Hurricane Zone provisions of the Florida Building Code—Building and the Florida
Building Code—Residential when the following condition is met:

e The design wind loads for use of the anchors in the High-velocity Hurricane Zone are based on Section 1620 of the
Florida Building Code —Building.

Use of the AC200+ adhesive anchors with carbon steel standard steel threaded rod materials for compliance with the High-
velocity Hurricane Zone provisions of the Florida Building Code—Building and the Florida Building Code—Residential has
not been evaluated and is outside the scope of the supplemental report.

For products falling under Florida Rule 9N-3, verification that the report holder’s quality-assurance program is audited by a
quality-assurance entity approved by the Florida Building Commission for the type of inspections being conducted is the
responsibility of an approved validation entity (or the code official, when the report holder does not possess an approval by
the Commission).

This supplement expires concurrently with the master report, issued January 2017.

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed h

as an endorsement of the subject of the report or a recommendation for its use. There is no warranty by ICC Evaluation Service, LLC, express or implied, as

to any finding or other matter in this report, or as to any product covered by the report. CODECOUNL e emmt e
1000

Canurinht @ 2N17 100 Eualuiatinn Qansicra |1 0 All rinhte racaniad Dana 1 nf 1
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DEWALY

ENGINEERED BY POWers

COMPETITIVE COMPARISON

SCREW-BOLT+™ VS. HILTI* KH-EZ

od Screw-Bolt+

Company DEWALT Hilti*
Description Carbon Steel Screw Anchor Carbon Steel Screw Anchor
Size Range (inch) 1/4,3/8,1/2, 5/8, 3/4 1/4,3/8,1/2, 5/8, 3/4
ICC-ES ESR (concrete) ESR-3889 ESR-3027

Issued 2016 Nov 2015 Dec

Cracked Concrete Yes Yes

Seismic Yes Yes

Concrete-filled Steel Deck Yes Yes

* Hilti is & registered trademark of Hilti Corporation

LBS
Factgred 5000
Tension Loads
Cracked 4500
Concrete 4000
2500 psi
3500
Screw-Bolt+ 3000
W KH-EZ
2500
2000
1500
1000
500 III:
0
@ Anchor (inches) 1/ 1/4 3/8 3/8 3/8 1/2 1/2 5/8 5/8 5/8 3/4
hnom (inches) 1-5/8 1-5/8 2-1/2 2-1/2 2 1-5/8 2-1/2 2-1/2 3-1/4 3-1/4 2-1/2 2-1/4 3 3 4-1/4 4-1/4  3-1/4 3-1/4 4 0 5 5 4-1/4 4
Fa LBS
Shear Loads
Gracked 10000
Concrete
2500 psi 9000
8000
Screw-Bolt+
B KH-EZ 7000
6000 i
5000
4000
3000
2000 P
=
1000 g
BN :
0
@ Anchor (inches)  1/4 1/4 3/8 3/8 3/8 1/2 1/2 5/8 5/8 5/8 3/4
inches) 1-5/8 1-5/8 2-1/2 2-1/2 2 1-5/8 2-1/2 2-1/2 3-1/4 3-1/4 2-1/2 2-1/4 3 3 4-1/4 4-1/4 3-1/4 3-1/4 4 0 5 5 4-1/4 4

hnom (

Source: ESR-3889 (Issued: 2016 Nov), ESR-3027 (Issued: 2015 Dec)
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GENERAL INFORMATION

SCREW-BOLT+"

High Performance Screw Anchor

PRODUCT DESCRIPTION

The Screw-Bolt+ anchor is a one piece, heavy duty screw anchor with a finished hex head. It is
simple to install, easy to identify and fully removable. The patented thread design, designed for use
with standard ANSI drill bits, reduces installation torque and enhances productivity. The steel threads
along the anchor body tap into the hole during installation to provide keyed engagement and allow
for reduced edge and spacing distances. The Screw-Bolt+ finish is available in bright zinc-plated and
mechanically galvanized. Suitable base materials include normal-weight concrete, sand-lightweight
concrete, concrete over steel deck, concrete masonry and solid clay brick.

GENERAL APPLICATIONS AND USES

e Racking, shelving and material handling e Retrofits, repairs and maintenance
e Support ledgers and sill plate attachments e Fencing and railing

e Temporary attachments e Seismic and wind loading

e (Glazing and window attachments

FEATURES AND BENEFITS

+ Designed for standard ANSI tolerance drill bits

+ Patented thread design offers low installation torque

+ Tough threads for tapping high strength concrete

+ Ratchet teeth on underside of hex washer head lock against the fixture

+ Can be installed closer to the edge than traditional expansion anchors

+ Fully removeable and reinstallable in same hole

+ Fast installation with powered impact wrench

+ Diameter, length and identifying marking stamped on head of each anchor
+ One-piece, finished head design

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-3889 for concrete. Code compliant
with 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC.

e Tested in accordance with ACl 355.2 and ICC-ES AC193 for use in structural applications in
concrete under the design provisions of ACl 318 (Strength Design Method)

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

e Evaluated and qualified by an accredited independent testing laboratory for reliability against brittle
failure, e.g. hydrogen embrittlement

GUIDE SPECIFICATIONS

CSl Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Screw anchors shall be Screw-Bolt+ as supplied by DEWALT, Towson, MD.
Anchors shall be installed in accordance with published instructions and the Authority Having Jurisdiction.

MATERIAL SPECIFICATIONS

Anchor component

Specification

Anchor Body and hex washer head Case hardened low carbon steel

Plating Zinc plating according to ASTM B 633, SC1 Type Ill (Fe/Zn 5).
Minimum plating requirements for Mild Service Condition.

Mechanically Galvanized Zinc plating according to ASTM B 695, Class 55

Standard zinc plated or
mechanically galvanized versions

SECTION CONTENTS

General Information......................... 1
Installation Specifications............... 2
Reference Data (ASD)...................... 2
Installation Specifications............... 9
Strength Design (SD).........ccccoceuee. 12
Ordering Information..................... 17

SCREW-BOLT+

HEAD STYLES

Hex Washer Head
ANGHOR MATERIALS

Zinc plated carbon steel or
mechanically galvanized

ANGHOR SIZE RANGE (TYP.)

e 1/4" diameter through 3/4" diameter
(see ordering information)

SUITABLE BASE MATERIALS

o Normal-weight concrete
o Sand-lightweight concrete
e Concrete over steel deck

CODE LISTED
ICC-ES ESR-3889
CONCRETE
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INSTALLATION SPECIFICATIONS

ENGINEERED BY POWers

INSTALLATION SPECIFICATIONS
Screw-Bolt+ Anchor Detail

Hex Head Marking

Legend
Diameter and Length Identification Mark

Nomenclature
d= = Diameter of Anchor

\ MECHANICAL ANCHORS

ds = Diameter of Drill Bit
dn = Diameter of Clearance Hole
h = Base Material Thickness.
The value of h should be 1.5hom
or 3", whichever is greater Hex Head!
Pnom = Minimum Nominal Embedment Washer
ho = Minimum Hole Depth
Serrated
Underside
Installation Instructions for Screw-Bolt+
Step 1 Step 2 Step 3 Step 4
Using the proper Remove dust Select a torque wrench or Drive the anchor -
drill bit size, drill a and debris from powered impact wrench into the hole until =5
hole into the base hole during and do not exceed the the head of the P S
material to the drilling (e.g. dust maximum torque, Tistmax anchor comes into ~ =
required depth. extractor, hollow or Timpactmax respectively contact with the <
-| The tolerances of  |— ] 1 bit) or following for the selected anchor |- || fixture. The anchor ] %
the drill bitused  [."."% .| driling .g. diameter and embedment. | . 5] must be snug ° S
+ | should meet the . .| suction, forced Attach an appropriate SR -, | after installation. m D
.| requirements of ++| air) to extract sized hex socket/driver to |: /| Do not spin the T O
ANSI standard R . | loose particles the impact wrench. Mount] ; # - .+ | hex socket off =
“4B212.15 55 .| created during the screw anchor head .. the anchor to E &
i T . )| drilling. into the socket. | disengage. u‘ E
£C =
B
REFERENCE DATA (ASD) 8 L
B e ae _ _ >
Installation Specifications for Screw-Bolt+ in Concrete and Supplemental Information’ T
Anchor Property/Setting e T Nominal Anchor Diameter (inch)
Information olation " 174 3/8 1/2 5/8 3/4
I in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d mm) (6.35) ©.53) (12.70) (15.88) (19.05) |
. N ’ 1/4 3/8 1/2 5/8 3/4
Nominal drill bit diameter Choit in. ANSI ANSI ANSI ANSI ANSI
Minimum diameter of hole d in. 3/8 172 5/8 3/4 7/8
clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) 22.2)
. in. 1 1-1/2 1-3/4 2-1/2 2-1/2
Minimum embedment depth Pnom mm) 25) (39) (44) 64) 64)
- in. 1-3/8 1-7/8 2-1/8 2-7/8 2-7/8
Minimum hole depth No mm) (35) 48) (54) 73 73)
. . ; in. 3 3 3 3-3/4 3-3/4
Minimum member thickness Pimin mm) (76) 76) (76) ©5) (95)
- . _ in. 1-1/2 1-1/2 1-3/4 1-3/4 1-3/4
Minimum edge distance Crin mm) (38) (39) (44) (44) (44)
- . in. 1-1/2 2 2-3/4 2-3/4 3
Minimum spacing Smin (mm) (39) 1) (70) (70) (76)
. : ft.-Iof. 19 25 45 60 70
Max Installation torque Tinstmax (N-m) (26) (34) 61) 61 (95)
Max impact wrench power T ft.-Ibf. 150 300 300 700 700 2
(torque) mpactmax (N-m) (203) (407) (407) (950) (950 H:IJ
Impact wrench socket size - in. 7/16 9/16 3/4 15/16 1-1/8 -
<<
Maximum head height - in. 21/64 3/8 31/64 37/64 43/64 Z
Maximum washer diameter - in. 37/64 3/4 1-1/16 1-1/8 1-13/32 §
©
Effective tensile stress area A in? 0.045 0.094 0.176 0.274 0.399 4
(screw anchor body) ¢ (mm?) (29.0) (60.6) (113.9) (176.9) (257.4) S
Minimum specified f ksi 100 92.5 115 95 95 ;((
ultimate strength va (N/mm?) (690) (638) (794) (656) (656) §
Minimum specified ¢ Ksi 80 74 92 76 76 g
yield strength Y (N/mm?) (652) (511) (635) (524 (524) ]
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. :é(
1. The minimum base material thickness shall be the greater of 1.5ehmm or 3 inches. =
2. See load capacities in normal weight concrete for additional embedment depths. E
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INSTALLATION SPECIFICATIONS
Screw-Bolt+ Anchor Detail

Hex Head Marking

Legend
Diameter and Length Identification Mark

Nomenclature
d= = Diameter of Anchor

\ MECHANICAL ANCHORS

ds = Diameter of Drill Bit
dn = Diameter of Clearance Hole
h = Base Material Thickness.
The value of h should be 1.5hom
or 3", whichever is greater Hex Head!
Pnom = Minimum Nominal Embedment Washer
ho = Minimum Hole Depth
Serrated
Underside
Installation Instructions for Screw-Bolt+
Step 1 Step 2 Step 3 Step 4
Using the proper Remove dust Select a torque wrench or Drive the anchor -
drill bit size, drill a and debris from powered impact wrench into the hole until =5
hole into the base hole during and do not exceed the the head of the P S
material to the drilling (e.g. dust maximum torque, Tistmax anchor comes into ~ =
required depth. extractor, hollow or Timpactmax respectively contact with the <
-| The tolerances of  |— ] 1 bit) or following for the selected anchor |- || fixture. The anchor ] %
the drill bitused  [."."% .| driling .g. diameter and embedment. | . 5] must be snug ° S
+ | should meet the . .| suction, forced Attach an appropriate SR -, | after installation. m D
.| requirements of ++| air) to extract sized hex socket/driver to |: /| Do not spin the T O
ANSI standard R . | loose particles the impact wrench. Mount] ; # - .+ | hex socket off =
“4B212.15 55 .| created during the screw anchor head .. the anchor to E &
i T . )| drilling. into the socket. | disengage. u‘ E
£C =
B
REFERENCE DATA (ASD) 8 L
B e ae _ _ >
Installation Specifications for Screw-Bolt+ in Concrete and Supplemental Information’ T
Anchor Property/Setting e T Nominal Anchor Diameter (inch)
Information olation " 174 3/8 1/2 5/8 3/4
I in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d mm) (6.35) ©.53) (12.70) (15.88) (19.05) |
. N ’ 1/4 3/8 1/2 5/8 3/4
Nominal drill bit diameter Choit in. ANSI ANSI ANSI ANSI ANSI
Minimum diameter of hole d in. 3/8 172 5/8 3/4 7/8
clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) 22.2)
. in. 1 1-1/2 1-3/4 2-1/2 2-1/2
Minimum embedment depth Pnom mm) 25) (39) (44) 64) 64)
- in. 1-3/8 1-7/8 2-1/8 2-7/8 2-7/8
Minimum hole depth No mm) (35) 48) (54) 73 73)
. . ; in. 3 3 3 3-3/4 3-3/4
Minimum member thickness Pimin mm) (76) 76) (76) ©5) (95)
- . _ in. 1-1/2 1-1/2 1-3/4 1-3/4 1-3/4
Minimum edge distance Crin mm) (38) (39) (44) (44) (44)
- . in. 1-1/2 2 2-3/4 2-3/4 3
Minimum spacing Smin (mm) (39) 1) (70) (70) (76)
. : ft.-Iof. 19 25 45 60 70
Max Installation torque Tinstmax (N-m) (26) (34) 61) 61 (95)
Max impact wrench power T ft.-Ibf. 150 300 300 700 700 2
(torque) mpactmax (N-m) (203) (407) (407) (950) (950 H:IJ
Impact wrench socket size - in. 7/16 9/16 3/4 15/16 1-1/8 -
<<
Maximum head height - in. 21/64 3/8 31/64 37/64 43/64 Z
Maximum washer diameter - in. 37/64 3/4 1-1/16 1-1/8 1-13/32 §
©
Effective tensile stress area A in? 0.045 0.094 0.176 0.274 0.399 4
(screw anchor body) ¢ (mm?) (29.0) (60.6) (113.9) (176.9) (257.4) S
Minimum specified f ksi 100 92.5 115 95 95 ;((
ultimate strength va (N/mm?) (690) (638) (794) (656) (656) §
Minimum specified ¢ Ksi 80 74 92 76 76 g
yield strength Y (N/mm?) (652) (511) (635) (524 (524) ]
For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m. :é(
1. The minimum base material thickness shall be the greater of 1.5ehmm or 3 inches. =
2. See load capacities in normal weight concrete for additional embedment depths. E
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g Ultimate Load Capacities for Screw-Bolt+ in Normal-Weight Goncrete'”
m Minimum Concrete Compressive Strength
[ o Minimum
Nominal Nominal fic = 2,500 psi fic = 3,000 psi fic = 4,000 psi fic = 6,000 psi fic = 8,000 psi
: Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
> Diameter Depth
in. in. Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
= (mm) Ihs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs
— (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
0 1 1,325 1,660 1,400 1,755 1,530 1,910 1,725 2,080 1,725 2,080
> 29 9 (7.4 6.2 (7.8 6.8 (8.5 (7.7) 93 (r.7) 93
| — 1/4 1-5/8 2,835 1,660 2,995 1,755 3,265 1,910 3,265 2,080 3,265 2,080
41) (12.6) (7.4) (13.3) (7.8) (14.9) 8.9 (14.5) 9.3 (14.5) 9.3
> 2-1/2 3,650 2,025 3,855 2,140 4,200 2,335 4,270 2,545 4,270 2,545
z (64) (16.2) 9.0 7. 9.5) (18.7) (10.4) (19.0) (11.3) (19.0) (11.3)
a 1-1/2 2,630 3,550 2,880 3,890 3,330 4,490 4,075 5,500 4,075 6,355
: (38) (11.7) (15.8) (12.8) (17.3) (14.8) (20.0) (18.1) (24.5) (18.1) (28.3)
o 2 3,670 4,320 4,020 4,735 4,645 5,465 4,725 6,345 5,455 6,345
’ 38 (61) (16.3) (19.2) (17.9 (21.1) (20.7) (24.3) (21.0) (28.2) (24.3) (28.2)
m 3-1/4 7,420 6,325 8,130 6,930 9,065 8,000 9,065 8,565 10,350 8,565
83 (33.0) (28.1) (36.2) (30.8) (40.3) (35.6) (40.3) (38.1) (46.0) (38.1)
4-1/2 10,905 6,325 11,945 6,930 13,795 8,000 15,075 8,565 15,075 8,565
T (114) (48.5) (28.1) (63.1) (30.8) (61.4) (35.6) 67.1) (38.1) 67.1) (38.1)
(o)) m 1-3/4 2,840 5,985 3,115 6,555 3,595 7,570 4,400 9,270 4,400 10,705
% n (44) (12.6) (26.6) (13.9 (29.2) (16.0) (33.7) (19.6) (41.2) (19.6) (47.6)
D m 2-1/2 6,680 8,035 7,320 8,800 8,450 10,160 8,450 11,545 8,450 11,545
) m 1o (64 (29.7) (35.7) (32.6) (39.1) (37.6) (45.2) (37.6) (51.4) (37.6) (51.4)
§ 4-1/4 13,260 9,395 14,525 10,290 16,480 11,885 16,480 13,520 16,480 13,520
g E (108) (69.0) (41.9) (64.6) (45.9) (73.3) (62.9) (73.3) (60.1) (73.3) (60.1)
8 g- 5-1/2 15,730 9,395 17,235 10,290 19,900 11,885 21,310 13,520 21,310 13,520
o (140) (70.0) (41.9) (76.7) (45.9) (88.5) (62.9) (94.8) (60.1) (94.8) (60.1)
2 ° 2-1/2 5,735 10,615 6,285 11,630 7,255 13,425 8,885 16,445 8,885 17,170
‘é" r~ (64) (25.5) (47.2) (28.0) (61.7) (32.3) (69.7) (39.5) (73.2) (39.5) (76.4)
s : 3-1/4 9,755 12,065 10,685 13,220 12,340 15,265 12,340 17,170 12,340 17,170
g 4 58 (83) (43.4) (63.7) (47.5) (68.8) (54.9) 67.9) (64.9) (76.4) (54.9) (76.4)
g N 5 14,455 13,675 15,830 14,980 18,280 17,295 19,295 19,485 22,280 19,485
= (127) (64.3) (60.8) (70.4) (66.6) (81.3 (76.9) (85.8) (86.7) (99.1) (86.7)
6-1/4 20,520 13,675 22,475 14,980 25,955 17,295 31,785 19,485 31,785 19,485
(159) 91.3 (60.8) (100.0) (66.6) (115.5) (76.9) (141.4) (86.7) (141.4) (86.7)
2-1/2 6,035 11,615 6,610 12,725 7,635 14,690 9,350 17,995 9,350 20,775
(64) (26.8) (51.7) (29.4) (56.6) (34.0) (65.3) (41.6) (80.0) (41.6) (92.4)
4-1/4 11,900 17,055 13,035 18,685 15,050 21,575 17,745 24,270 20,490 24,270
34 (108) (52.9) (75.9) (58.0) (83.1) (66.9) (96.0) (78.9) (108.0) 91.1) (108.0)
5 19,020 17,055 20,835 18,685 24,055 21,575 29,460 24,270 29,460 24,270
(127) (84.6) (75.9) (92.7) (83.1) (107.0) (96.0) (131.0) (108.0) (131.0) (108.0)
6-1/4 20,495 17,055 22,450 18,685 25,920 21,575 31,750 24,270 31,750 24,270
(159) 91.2) (75.9) (99.9) (83.1) (115.3) (96.0) (141.2) (108.0) (141.2) (108.0)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at a 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.
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')
Allowable Load Gapacities for Screw-Bolt+ in Normal-Weight Goncrete'** g
Minknum Minimum Concrete Compressive Strength :
Nominal Nominal fic = 2,500 psi fic = 3,000 psi fic = 4,000 psi fic = 6,000 psi fic = 8,000 psi 4
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa) z
Dla:::?ter Df,':_‘h Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear <
(mm) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ihs Ihs Ihs
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) = |
1 330 415 350 440 385 480 430 520 430 520 <
(25) (1.5 1.8 (1.6) (2.0) (1.7 2.1) (1.9 2.3 1.9 23 &)
1/4 1-5/8 710 415 750 440 815 480 815 520 815 520 =
(41) 32 (1.8) (33) (2.0) (3.6) 2.1) (3.6) 2.3 (3.6) 23 4
2-1/2 915 505 965 535 1,050 585 1,070 635 1,070 635 <
(64) (4.1) (2.2) (4.3) (24 @47) (2.6) (4.8 2.8) (4.8) (2.8) - =
1-1/2 660 890 720 975 835 1,125 1,020 1,375 1,020 1,590 { &)
(38) (2.9) (4.0) (3.2) (4.3 3.7) (5.0 (4.5) 6.1) (4.5) (7.1) (1T}
2 920 1,080 1,005 1,185 1,160 1,365 1,180 1,585 1,365 1,585 E
38 (61) @41 4.8 (4.9 (6.3) (.2) 6.1) (6.2) @A) ©.1) A g
3-1/4 1,855 1,580 2,035 1,735 2,265 2,000 2,265 2,140 2,590 2,140 g
(83) (8.3) (7.0) 9.1) (7.7) (10.1) 8.9 (10.1) (9.5) (11.5) (9.5 S
4-1/2 2,725 1,580 2,985 1,735 3,450 2,000 3,770 2,140 3,770 2,140 E+ %
(114) (12.1) (7.0) (13.3) (7.7) (15.3) 8.9 (16.8) (9.5) (16.8) 9.9 h f:l::
1-3/4 710 1,495 780 1,640 900 1,895 1,100 2,320 1,100 2,675 d >
(44) 3.2 6.7) (3.9 (7.3 (4.0) (8.4) 4.9 (10.3) 4.9) (11.9 ° o
2-1/2 1,670 2,010 1,830 2,200 2,115 2,540 2,115 2,885 2,115 2,885 m %
1 (64) (7.4) 8.9 8.1) 9.8) 9.4) (11.3) 9.4) (12.8) 9.4 (12.8) T O
4-1/4 3,315 2,350 3,630 2,575 4120 2,970 4,120 3,380 4,120 3,380 g (Q')
(108) (14.7) (10.5) (16.1) (11.5) (18.3) (13.2) (18.3) (15.0) (18.3) (15.0) -~
5-1/2 3,935 2,350 4,310 2,575 4,975 2,970 5,330 3,380 5,330 3,380 m S
(140) (17.5) (10.5) (19.2) (11.5) (22.1) (13.2) (23.7) (15.0) (23.7) (15.0) m “5
2-1/2 1,435 2,655 1,570 2,910 1,815 3,355 2,220 4110 2,220 4,295 0 L
(64) 6.4) (11.8) (7.0 (12.9) 8.1 (14.9) 9.9 (18.3) 9.9 (19.1) U, %
3-1/4 2,440 3,015 2,670 3,305 3,085 3,815 3,085 4,295 3,085 4,295 T
58 83) (10.9) (13.4) (11.9 (14.7) (13.7) (17.0) (138.7) (19.1) (13.7) (19.)
5 3,615 3,420 3,960 3,745 4,570 4,325 4,825 4,870 5,570 4,870
(127) (16.1) (15.2) (17.6) (16.7) (20.3) (19.2) (21.5) (21.7) (24.8) 21.7)
6-1/4 5130 3,420 5,620 3,745 6,490 4,325 7,945 4,870 7,945 4,870
(159) (22.8) (15.2) (25.0) (16.7) (28.9) (19.2) (35.3) (21.7) (35.3) (21.7) g
2-1/2 1,510 2,905 1,655 3,180 1,910 3,675 2,340 4,500 2,340 5,195
(64) 6.7) (12.9) (7.4 (14.1) 8.5 (16.3) (10.4) (20.0) (10.4) (23.1)
4-1/4 2,975 4,265 3,260 4,670 3,765 5,395 4,435 6,070 5125 6,070
34 (108) (13.2) (19.0) (14.5) (20.8) (16.7) (24.0) (19.7) (27.0) (22.8) 27.0)
5 4,755 4,265 5,210 4,670 6,015 5,395 7,365 6,070 7,365 6,070
(127) 21.2) (19.0) (23.2) (20.8) (26.9) (24.0) (32.8) (27.0) (32.9) 27.0)
6-1/4 5,125 4,265 5,615 4,670 6,480 5,395 7,940 6,070 7,940 6,070
(159) (22.8) (19.0) (25.0) (20.9) (28.9) (24.0) (35.3) 27.0) (35.3) (27.0)
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. Allowable load capacities are calculated using an applied safety factor 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4, Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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4
m Edge Distance Reduction Factors - Tension (Fuc)
(o] Diameter (in) 1/4 3/8 172 5/8 3/4
= Nominal Embedment hwon (in) | 1 | 1-5/8[2-1/2[1-1/2] 2 |3-1/4]4-1/2|1-3/4[2-1/2[4-1/4]5-1/2| 2-1/2] 3-1/4] 5 |6-1/4|2-1/2[4-1/4] 5 |e6-1/4
> Min. Edge Distance cnn (in) | 1-1/2 [1-1/2|1-1/2[1-1/2[1-1/2| 1-1/2[ 1-1/2 | 1-3/4 | 1-3/a | 1-3/4 | 1-3/a | 1-3/4 | 1-3/4 [ 1-3/4 [ 1-3/4 | 1-3/4 [ 1-3/a [ 1-3/4 [ 1-3/4
> 1-1/2 1.0010.77]0.64 | 0.85]0.74] 059 | 055 | NA | NA | N/A | N/A | NA | /A | NAA | A | NAA | /A | /A | /A
— 1-3/4 1.00 | 0.83 | 0.67 [ 0.93 ] 0.79| 0.62 | 0.57 | 0.87 | 0.71 ] 0.58 | 0.54 | 0.73] 0.65 | 0.56 | 0.53 | 0.73 | 0.59 | 0.56 | 0.53
0 2 1.00]0.88 | 0.71]1.00] 0.84 | 0.65| 059 0.94 | 0.76 | 0.60] 0.56 | 0.78 | 0.68] 0.58 | 0.54 | 0.78 | 0.61 | 0.58 | 0.54
I>- 2-1/4 1.00 [ 0.94 ] 075 1.00 | 0.89 | 0.68 ] 0.61 ] 1.00] 0.80] 0.63 ] 0.57 | 0.82 | 0.71 | 0.60 | 0.56 | 0.82 | 0.63 | 0.60 | 0.56
2-1/2 1.00 [ 1.00 | 0.78 | 1.00] 0.95] 0.71] 0.63 | 1.00] 0.84] 0.65] 0.59 | 0.87 | 0.75| 0.62 | 0.57 | 0.87 | 0.66 | 0.62 | 0.57
> 2-3/4 1.00]1.00] 0.82|1.00] 1.00] 0.74| 0.65] 1.00 | 0.88 | 0.67 ] 0.61 | 0.91| 0.78] 0.64 | 0.59 ] 0.91 | 0.68 | 0.64 | 0.59
= 3 1.00 | 1.00| 0.86 | 1.00] 1.00] 0.77] 0.67 | 1.00] 0.92] 0.69 ] 0.62| 0.96 | 0.81] 0.66 | 0.60 | 0.96 | 0.70| 0.66 | 0.60
n = 3-1/2 1.00 [ 1.00] 093] 1.00] 1.00] 0.83] 0.71] 1.00] 1.00| 0.74 | 0.65| 1.00 0.87] 0.69| 0.63 | 1.00 | 0.75 | 0.69 | 0.63
- - & 4 1.00]1.00]1.00] 1.00| 1.00] 0.88] 0.75] 1.00] 1.00| 0.78] 0.69] 1.00| 0.94] 0.73] 0.66 ] 1.00] 0.79| 0.73 ] 0.66
(o) = 4-1/2 1.00 | 1.00] 1.00] 1.00] 1.00] 0.94] 0.79] 1.00] 1.00| 0.82| 0.72] 1.00] 1.00] 0.77 | 0.69| 1.00| 0.84 | 0.77 | 0.69
e g 5 1.00 [ 1.00] 1.00] 1.00] 1.00] 1.00] 0.84] 1.00] 1.00| 0.87| 0.75] 1.00] 1.00] 0.81| 0.72 1.00| 0.89| 0.81 ] 0.72
L 2 5-1/2 1.00]1.00] 1.00] 1.00| 1.00] 1.00] 0.88] 1.00] 1.00| 0.91] 0.79] 1.00| 1.00] 0.85] 0.75] 1.00] 0.93] 0.85] 0.75
) 6 1.00] 1.00] 1.00] 1.00] 1.00| 1.00| 0.92| 1.00| 1.00| 0.96| 0.82] 1.00] 1.00] 0.89] 0.78] 1.00] 0.98] 0.89] 0.78
= - 6-1/2 1.00] 1.00] 1.00] 1.00] 1.00f 1.00| 0.96| 1.00| 1.00| 1.00] 0.85] 1.00] 1.00] 0.92] 0.81] 1.00] 1.00] 0.92 0.81
‘%m 7 1.00] 1.00| 1.00] 1.00] 1.00 1.00] 1.00]| 1.00f 1.00] 1.00] 0.88 1.00] 1.00] 0.96] 0.84] 1.00| 1.00] 0.96| 0.84
c‘gg 7-1/2 1.00] 1.00] 1.00] 1.00] 1.00 1.00 1.00 1.00{ 1.00] 1.00] 0.92] 1.00] 1.00] 1.00] 0.87] 1.00] 1.00] 1.00] 0.87
gnm 8 1.00] 1.00] 1.00{ 1.00 1.00] 1.00] 1.00| 1.00] 1.00] 1.00] 0.95] 1.00] 1.00] 1.00] 0.90] 1.00] 1.00] 1.00 0.90
= 8-1/2 1.00] 1.00f 1.00] 1.00] 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 0.98 | 1.00 | 1.00| 1.00 | 0.93 | 1.00 | 1.00 | 1.00 | 0.93
S .E 9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00] 1.00] 1.00] 1.00 | 1.00 | 0.96 | 1.00 | 1.00 | 1.00 | 0.96
3 M 9-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00] 1.00 | 1.00 | 1.00 | 1.00] 1.00] 1.00] 1.00 | 1.00 ] 0.99 | 1.00 | 1.00 | 1.00 | 0.99
36 10 1.00]1.00]1.00 1.00]1.00]1.00] 1.00]1.00]1.00 1.00] 1.00] 1.00 | 1.00] 1.00| 1.00 ] 1.00 | 1.00 | 1.00 | 1.00
ww F
i> : Spacing Reduction Factors - Tension (Fys)
& = Diameter (in) 1/4 3/8 1/2 5/8 3/4
%‘ B Nominal Embedment hron (in) 1 |1-5/8|2-1/2|1-1/2| 2 |3-1/4|4-1/2|1-3/4|2-1/2|4-1/4|5-1/2|2-1/2|3-1/4| 5 |6-1/4]|2-1/2|4-1/4] 5 |6-1/4
- Minimum Spacing svi» (in) |1-1/2|1-1/2|1-1/2| 2 2 2 2 |2-3/4|2-3/4|2-3/4|2-3/4|2-3/4|2-3/4|2-3/4|2-3/4| 3 3 3 3
1-1/2 0.89]0.73]0.66 | WA [ NA | NA | NA | NA T NA T NA L NA]NATNATNATNATNALNATNATNA
1-3/4 09410771068 | NA | NA | NA | WA | NA | NA | NA | NA T WA WA NA ] NA ] NA ] NA | VA | VA
2 1.00 | 0.80 | 0.70 [ 0.88 | 0.77 [ 0.67 [ 0.63 | WA | A | WA | NA | WA | WA | WA | VA | NA | WA | NA | WA
2-1/4 1.00 10.83]0.72]0.93]0.80 | 0.69 | 0.64 | A | N/A | WA | NA | NA | NA ] NA | NA | NA T NA | NA | NA
2-1/2 1.00 | 0.86 | 0.74 [ 0.97 | 0.83 | 0.70 | 0.65 | /A | NA | NA | WA | WA | A | A | A | NA | NA | VA | VA
2-3/4 1.00 ] 0.89 | 0.76 | 1.00 | 0.86 | 0.72 | 0.66 [ 0.92 | 0.78 | 0.67 | 0.64 ] 0.80 | 0.73 ] 0.65 | 0.63 | N/A | N/A | N/A | N/A
3 1.00 | 0.92 ] 0.78 ] 1.00 | 0.89 [ 0.74 ] 0.67 | 0.95 | 0.80 | 0.68 | 0.65 ] 0.83 | 0.74 | 0.66 | 0.64 | 0.83 | 0.69 | 0.66 | 0.64
3172 1.00 ] 0.99 | 0.82 | 1.00 | 0.94 [ 0.77 | 0.70 [ 1.00 | 0.85 | 0.71 | 0.67 | 0.88 | 0.78 | 0.68 | 0.65 | 0.88 | 0.71 | 0.68 | 0.65
4 1.00 ] 1.00 | 0.86 | 1.00 | 1.00 [ 0.80 | 0.72 [ 1.00 | 0.89 | 0.73 | 0.68 | 0.92 | 0.81 | 0.70 | 0.67 | 0.93 ] 0.74 | 0.71 | 0.67
4-1/2 1.00 | 1.00 ] 0.90 | 1.00 | 1.00 [ 0.83 | 0.74 | 1.00 | 0.93 | 0.75 | 0.70 | 0.97 | 0.85 | 0.72 | 0.68 | 0.97 | 0.76 | 0.73 | 0.69
_ 5 1.00 | 1.00 ] 0.94 | 1.00 | 1.00 [ 0.86 | 0.76 | 1.00 | 0.98 | 0.78 | 0.72 ] 1.00 | 0.88 | 0.75 | 0.70 | 1.00 ] 0.79 | 0.75 | 0.70
g 5-1/2 1.00 | 1.00 | 0.97 | 1.00 | 1.00 [ 0.89 | 0.78 | 1.00 | 1.00 | 0.80 | 0.74 | 1.00 | 0.92 | 0.77 | 0.72 | 1.00 | 0.81 | 0.7 | 0.72
£ 6 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.93 | 0.81 | 1.00 | 1.00 | 0.82 | 0.75 | 1.00 | 0.95 | 0.79 | 0.73 | 1.00 | 0.84 | 0.79 | 0.73
g 6-1/2 1.00 [1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 0.83 | 1.00 | 1.00 [ 0.85 [ 0.77 | 1.00 | 0.98 | 0.81 | 0.75 | 1.00 | 0.86 | 0.81 | 0.75
g 7 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 0.99 | 0.85 | 1.00 | 1.00 | 0.87 | 0.79 | 1.00 | 1.00 | 0.83 | 0.76 | 1.00 | 0.89 | 0.83 | 0.77
= 7-1/2 1.00 1,00 ] 1.00 [ 1.00 | 1.00 | 1.00 | 0.87 | 1.00 | 1.00 | 0.90 | 0.81 | 1.00 | 1.00 | 0.85 | 0.78 | 1.00 | 0.91 | 0.85 | 0.78
| §, 8 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90 | 1.00 | 1.00 [ 0.92 | 0.83 | 1.00 | 1.00 | 0.87 | 0.80 | 1.00 | 0.94 | 0.87 | 0.80
g 8-1/2 1.00 1.00 ] 1.00 [ 1.00 | 1.00 | 1.00] 0.92 | 1.00 | 1.00 | 0.94 | 0.84 ] 1.00 | 1.00 | 0.89 | 0.81 | 1.00 | 0.96 | 0.89 | 0.81
£ 9 1,00 [1.00 | 1.00 ] 1.00 ] 1.00 1.00 | 0.94 | 1.00 | 1.00 | 0.97 | 0.86 | 1.00 | 1.00 ] 0.91 | 0.83 ] 1.00 | 0.99 | 0.91 | 0.83
% 9-1/2 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 1.00 | 0.99 ] 0.88 | 1.00 | 1.00 | 0.93 ] 0.84 | 1.00 | 1.00 | 0.93 | 0.85
7 10 1.00 1 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 1.00 | 1.00 | 0.90 | 1.00 | 1.00] 0.95 | 0.86 ] 1.00 | 1.00 | 0.95 | 0.86
z 10-1/2 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.91 ] 1.00] 1.00 | 0.97 | 0.88 | 1.00 | 1.00 | 0.97 | 0.88
% 11 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.93 | 1.00 ] 1.00 | 0.99 | 0.89 | 1.00 | 1.00 | 0.99 | 0.89
g 11-1/2 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 ] 1.00 | 0.95 | 1.00 | 1.00 | 1.00 | 0.91 | 1.00 | 1.00 | 1.00 | 0.91
g 12 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 1.00 | 1.00 ] 0.92 | 1.00 | 1.00 | 1.00 | 0.93
< 13 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 0.96 | 1.00 | 1.00 | 1.00 | 0.96
Z 14 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 0.99 | 1.00 | 1.00 | 1.00 | 0.99
g 15 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
|
P




DEWALT

ENGINEERED BY POWVErs INSTALLATION SPECIFICATIONS

Edge Distance Reduction Factors - Shear (F.c) a
Diameter (in) 1/4 3/8 1/2 5/8 3/4
Nominal Embedment hon (in)| 1 |1-5/8|2-1/2|1-1/2| 2 |3-1/4|4-1/2|1-3/4|2-1/2 |4-1/4|5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4| 5 |6-1/4 o
Min. Edge Distance crin(in) | 1-1/2|1-1/2|1-1/2 | 1-1/2 | 1-1/2 | 1-1/2 | 1-1/2 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 | 1-3/4 :
1-1/2 0580.63]059]040[037]031[032| NA | NA | NA | NA ] NA | NATNATNA | NA|NA ] NA | NA (%]
1-3/4 0.680.73]0.69]0.46 | 043]0.36 038 0.35]0.31]030]031]0.27]026]0.25]026]0.26]0.22]022]0.23 4
2 0.7810.84]0.78 | 0.53 | 0.49 | 0.41 | 0.43 | 0.41 ] 0.35]0.35]0.36 | 0.30 | 0.29 | 0.29 | 0.30 | 0.30 | 0.25 | 0.26 | 0.27 - 4
2-1/4 0.87 | 094 10.88 1059 | 055 0.46 | 0.48 | 0.46 | 0.40 | 0.39 | 0.40 ] 0.34 | 0.33 | 0.32 ] 0.33 | 0.33 | 0.28 | 0.29 | 0.30 -
2-1/2 0.97 | 1.00 1 0.98 | 0.66 | 0.61 ] 0.51 | 0.54 | 0.51 | 0.44 ] 0.43 | 0.45]0.38 | 0.36 | 0.36 | 0.37 | 0.37 | 0.31 | 0.32 | 0.33 >
— 2-3/4 1.00]1.00]1.00]0.73]0.67 ] 0.56 | 0.59 | 0.56 | 0.49 | 0.48 | 0.49 | 0.42 | 0.40 ] 0.40 | 0.41 | 0.41 | 0.34 | 0.35 | 0.37 [§)
§ 3 1.00 | 1.00 | 1.00 | 0.79 | 0.73 ] 0.61 | 0.64 | 0.61 | 053 | 0.52 | 0.54 | 0.46 | 0.44 ] 0.43 | 0.45 | 0.44 | 0.38 | 0.39 | 0.40 -
§ 3-1/2 1.00 | 1.00 | 1.00 | 0.92 | 0.85 | 0.72 | 0.75 | 0.71 | 0.62 | 0.61 | 0.63 | 053 | 0.51 | 0.50 | 0.52 | 0.52 | 0.44 | 0.45 | 0.47 =
2 4 1.00 | 1.00]1.00]1.00]0.97 ] 0.82 | 0.86 | 0.81 | 0.71 | 0.69 | 0.72 | 0.61 | 0.58 | 0.57 | 0.59 | 0.59 | 0.50 | 0.51 | 0.53 g
§ 4-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.92 | 0.97 | 0.91 | 0.80 | 0.78 | 0.81 | 0.68 | 0.66 | 0.65 | 0.67 | 0.67 | 0.56 | 0.58 | 0.60 =
=S 5 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 0.89 | 0.87 [ 0.90 | 0.76 | 0.73 | 0.72 | 0.74 | 0.74 | 0.63 | 0.64 | 0.66 =
“ 5-1/2 1.00 | 1.00]1.00]1.00]1.00]1.00 | 1.00 | 1.00 | 0.97 | 0.95 ] 0.99 | 0.84 ] 0.80 ] 0.79 | 0.82 | 0.82 | 0.69 | 0.71 | 0.73 E
6 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.91 | 0.88 | 0.86 | 0.89 | 0.89 | 0.75 | 0.77 | 0.80 _
6-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 0.95 | 0.93 | 0.97 | 0.96 | 0.81 | 0.84 | 0.86 -
7 1.00 | 1.00]1.00]1.00]1.00]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 ] 1.00 ] 1.00 | 1.00 | 1.00 | 0.88 | 0.90 | 0.93 = £
7-1/2 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.96 | 1.00 + 2
8 1.00 | 1.00 ] 1.00 ] 1.00 ] 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 ] 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ':.;
(=35
Spacing Reduction Factors - Shear (Fs) [« [P
Diameter (in) 1/4 3/8 1/2 5/8 3/4 N 8
Nominal Embedment hion (in) 1 1-5/8 | 2-1/2 |1-1/2| 2 |3-1/4|4-1/2|1-3/4|2-1/2|4-1/4|5-1/2|2-1/2|3-1/4| 5 |6-1/4|2-1/2|4-1/4| 5 |6-1/4 g Qm
Minimum Spacing snn (in) | 1-1/2 | 1-1/2|1-1/2| 2 2 2 2 |2-3/4|2-3/4|2-3/4|2-3/4|2-3/4|2-3/4|2-3/4|2-3/4| 3 3 3 3 m é
1-1/2 0.60]0.60]0.60 | NA [ A | A | VAL WA NA WAL NA T NA | VAT NA T WA | VA | NA ] NA | VA C =
1-3/4 061062061 ) VA [ NA | NA | NA | NA ] NA WAL NA]NA | NATNA T A | VA | NA ] NA | VA TR
2 063]0.64]063]059[058]057 057 | WA | NA | NA|NA]NA|NATNATNA | NA|NA]NA | VA wm s
2-1/4 0.650.66 | 0.65]0.60[059] 058|058 | nA | NA | AL NA T NA | NATNAT A | VA | NA ] NA | VA T
2-1/2 066 ]067]066]061]060]059]059 | NA | NA | NA]NALNALNALNATNATNALNA WA | NA
2-3/4 068069068 ]062[061]059]060]059]058]058]058]057|057]057]057| WA | NA | NA | NA
3 069 0.71]0.70 | 063 0.62]0.60|0.61]0.60]059]059]059]058]057]057]057057]056] 056|057
3-1/2 073]074]0.73]065]0.64]0.62]0.63|062|0.60]060]060]059]059]058]059]059]|057]057]058] F
4 076 0.78 ] 0.76 | 0.68 | 0.66 | 0.64 | 0.64 | 0.64 | 0.62 | 0.62 | 0.62 | 0.60 | 0.60 | 0.60 | 0.60 | 0.60 | 0.58 | 0.59 | 0.59
4-1/2 0.79]0.81]0.79]070]0.68]065|066|065]063]063]063]061]061]061]061]0.61]059]060]0.60
5 082]085]083]0.72]0.70] 067 | 0.68 | 0.67 | 0.65 | 0.64 | 0.65] 063 ] 0.62] 0.62 | 0.62 | 0.62 | 0.60| 061 | 0.61
5-1/2 0.86 | 0.880.86 | 0.74 ] 0.72] 069 | 0.70 | 0.69 | 0.66 | 0.66 | 0.66 | 0.64 | 0.63 | 0.63 | 0.64 | 0.64 | 0.61 | 0.62 | 0.62
6 0.890.92]089|076]0.74]0.70|0.71|0.70 ] 068 | 0.670.68]0.65]065]0.64]065]0.65]063] 063|063
7 6-1/2 092 )095]092]079]0.76]0.72 | 0.73 | 0.72 | 0.69 | 0.69 | 0.69 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.64 | 0.64 | 0.64
E 7 095099096 |081]0.78]074|075]|0.74] 071|070 0.71 ] 068067067067 067|065 065|066
Z‘ 7-1/2 099 ]1.00]099]083]080]0.76|0.77 |0.75 | 0.72 | 0.72 | 0.72] 0.69 | 0.68 | 0.68 | 0.69 | 0.69 | 0.66 | 0.66 | 0.67
§ 8 1.00 | 1.00 | 1.00 | 085|082 ] 0.77 | 0.79 [ 0.77 | 0.74 | 0.73 | 0.74 | 0.70 | 0.69 | 0.69 | 0.70 | 0.70 | 0.67 | 0.67 | 0.68
= 9 1.00 [ 1.00 | 1.00 | 0.90 | 0.87 [ 0.81 | 0.82 | 0.80 | 0.77 [ 0.76 | 0.77 | 0.73 | 0.72 ] 0.72 | 0.72 | 0.72 | 0.69 | 0.69 | 0.70
3 10 1,00 | 1.00]1.00]0.94]091]0.84 | 0.86 | 0.84 |0.80]079]080]075]074]074]075]|075|071|071|072
& 11 1.00 | 1.00 | 1.00 | 0.98 | 0.95] 0.87 | 0.89 | 0.87 | 0.82 | 0.82 | 0.83 | 0.78 | 0.77 | 0.76 | 0.77 | 0.7 | 0.73 | 0.74 | 0.74
12 1.00 | 1.00 | 1.00 | 1.00 [ 0.99 | 0.91 [ 0.93 | 0.91 | 0.85 | 0.85 [ 0.86 | 0.80 | 0.79 | 0.79 | 0.80 | 0.80 | 0.75 | 0.76 | 0.77
13 1,00 | 1.00]1.00]1.00]1.00]0.94 | 0.96 | 0.94 | 0.88 | 0.88 ] 0.89 | 0.83] 0.82] 0.81 | 0.82 | 0.82 | 0.77 | 0.78 | 0.79 N
14 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 0.97 | 0.91 ] 0.90 | 0.92 ] 0.85| 0.84 | 0.84 | 0.85 | 0.85 | 0.79 ] 0.80 | 0.81 g
15 1,00 | 1.00 | 1,00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.93 | 0.95 | 0.88 | 0.86 | 0.86 | 0.87 | 0.87 | 0.81 | 0.82 | 0.83 .
16 1,00 ]1.00]1.00]1.00]1.00]1.00 | 1.00 | 1.00 | 0.97 | 0.96 ] 0.98 ] 0.91 ] 0.89]0.88 | 0.90 | 0.90 | 0.83 | 0.84 | 0.85 £
17 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.93 | 0.91 ] 0.91 | 0.92 | 0.92 | 0.86 | 0.86 | 0.88 g
18 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 0.94 ] 0.93 | 0.95| 0.94 | 0.88 | 0.89 | 0.90 3
19 1,00 ]1.00]1.00]1.00]1.00]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 0.98 ] 0.96 ] 0.95 | 0.97 | 0.97 | 0.90 | 0.91 | 0.92 S
20 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 ] 1.00 | 0.99 ] 0.98 | 1.00 | 0.99 | 0.92 | 0.93 | 0.94 %
21 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.95 | 0.97 %
22 1,00 | 1.00]1.00]1.00] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 0.97 | 0.99 &
23 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 0.99 | 1.00 0
24 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 :é(
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Ultimate Load Capacities for Screw-Bolt+ in Normal-Weight Goncrete at Minimum Edge'*

Minimum Minimum Concrete Compressive Strength
Nominal Anchor | Nominal |~ | Mimmism Edge fic = 2,500 psi (17.3 MPa) fi = 3,000 psi (20.7 MPa) fic = 4,000 psi (27.6 MPa)
d Depth in. Tension Shear Tension Shear Tension Shear
in. in. (mm) Ibs Ihs Ibs Ihs Ihs Ibs
(mm) (kN) (kN) (kN) (kN) (kN) (kN)
1-5/8 2,060 1,300 2,260 1,420 2,600 1,640
1a (1) 1-1/2 9.2) (5.8) (10.1) 6.3 (11.6) (7.3
2-1/2 (38) 3,380 1,580 3,700 1,740 4,280 2,000
64) (15.0) (7.0) (16.5) 7.7) (19.0) 8.9
1-1/2 2,120 1,060 2,320 1,160 2,680 1,340
(38) 9.4) @7 10.3) (5.2) (11.9) 6.0
2 2,600 1,560 2,840 1,700 3,280 1,960
8 (1) 1-1/2 (11.6) 6.9 (12.6) (7.6) (14.6) 8.7)
3-1/4 (38) 4,460 2,080 4,880 2,280 5,640 2,640
83) (19.8) 9.3) @1.7) (10.1) (25.1) (11.7)
4-1/2 7,680 2,080 8,420 2,280 9,720 2,640
(114) (34.2) 9.3) 37.5) (10.1) (43.2) (11.7)
1-3/4 2,840 2,040 3,115 2,220 3,595 2,580
(44) (12.6) ©.1) (13.9) 9.9) (16.0) (11.5)
2-1/2 3,820 2,360 4,180 2,580 4,820 2,980
" 64) 1.3/4 (17.0) (10.5) (18.6) (11.5) 21.4) (13.3)
4-1/4 (38) 6,860 3,280 7,520 3,580 8,680 4,140
(108) (30.5) (14.6) (33.5) (15.9) (38.6) (18.4)
5-1/2 12,600 3,280 13,800 3,580 15,940 4,140
(140) (56.0) (14.6) 61.4) (15.9) (70.9) (18.4)
3-1/4 5,260 2,800 5,760 3,060 6,640 3,540
83 (23.4) (12.5) (25.6) (13.6) (29.5) (15.7)
58 5 1-3/4 8,360 3,660 9,160 4,020 10,580 4,640
(127) (44) (37.2) (16.3) 40.7) 17.9) (47.9) (20.6)
6-1/4 10,240 3,660 11,200 4,020 12,940 4,640
(159) (45.5) (16.3) (49.8) (17.9) (57.6) (20.6)
4-1/4 7,240 3,460 7,920 3,780 9,160 4,360
(108) (32.2) (15.4) 35.2) (16.8) (40.7) (19.4)
4 5 1-3/4 9,140 3,460 10,020 3,780 11,560 4,360
(127) (44) (40.7) (15.4) (44.6) (16.8) (51.4) (19.4)
6-1/4 14,420 3,460 15,800 3,780 18,240 4,360
(159) (64.1) (15.4) (70.3) (16.8) (81.1) (19.4)

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.
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INSTALLATION SPECIFICATIONS

Allowable Load Gapacities for Screw-Bolt+ in Normal-Weight Concrete at Minimum Edge'>**

Nominal I!IIIO:IIIIII‘ITI:I:II Min Minimum Concrete Compressive Strength
Anchor Embodmont Edge fic = 2,500 psi (17.3 MPa) fic = 3,000 psi (20.7 MPa) fic = 4,000 psi (27.6 MPa)
Diameter Distance : - .
d Depth in. Tension Shear Tension Shear Tension Shear
in. in. (mm) Ibs Ibs Ibs Ibs Ihs Ibs
(mm) (kN) (kN) (kN) (kN) (kN) (kN)
1-5/8 515 325 565 355 650 410
1 (41) 1-1/2 (2.3) (1.4) (2.5) (1.6) (2.9) (1.8)
2-1/2 (38) 845 395 925 435 1,070 500
(64) (3.8) (1.8) (4.1) (1.9 (4.8) (2.2)
1-1/2 530 265 580 290 670 335
(38) 24 (1.2 (2.6) (1.3 (3.0) (1.5
2 650 390 710 425 820 490
/8 (51) 1-1/2 2.9 (1.7 8.2 (1.9 (3.6) 2.2
3-1/4 (38 1,115 520 1,220 570 1,410 660
(83) (6.0) 23 5.4 (2.5 (6.3) (2.9
4-1/2 1,920 520 2,105 570 2430 660
(114) 8.5) 2.3 9.4) (2.5) (10.8) 2.9
1-3/4 710 510 780 555 900 645
(44) 8.2 (23) (3.5 (2.5 (4.0) (2.9
2-1/2 955 590 1,045 645 1,205 745
19 (64) 1-3/4 (4.2) (2.6) (4.6) 2.9 (5.4) 3.3
4-1/4 (38) 1715 820 1,880 895 2170 1,035
(108) (7.6) (3.6) (8.4) (4.0 9.7) (4.6)
5-1/2 3,150 820 3,450 895 3,985 1,035
(140) (14.0) 3.6) (15.3) (4.0) 7.7) (4.6)
3-1/4 1,315 700 1,440 765 1,660 885
(83) (5.8) (3.1) 6.4) (3.4) (7.4 (3.9
58 5 1-3/4 2,090 915 2,290 1,005 2,645 1,160
127) (44) 9.3) @) (10.2) 4.5) (11.8) (5.2)
6-1/4 2,560 915 2,800 1,005 3,235 1,160
(159) (11.4) @) (12.5) (45) (14.4) 5.2)
4-1/4 1,810 865 1,980 945 2,290 1,090
(108) (8.1) 3.8) 8.8 4.2) 10.2) 4.8)
3/ 5 1-3/4 2,285 865 2,505 945 2,890 1,090
(127) (44) (10.2) 3.8) (11.1) 4.2) (12.9) (4.8)
6-1/4 3,605 865 3,950 945 4,560 1,090
(159) (16.0) 3.8) (17.6) @.2) (20.3) 4.8

MECHANICAL ANCHORS

-BOLT+"

:

frir.ance Screw Anchor Y

SCRE

High Per

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

. Allowable load capacities are calculated using an applied safety factor 4.0.
. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less that critical distances.
. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.

TECH MANUAL — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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DEWALY

INSTALLATION SPECIFICATIONS ENGINEERED BY POWers

INSTALLATION SPECIFICATIONS

m
0 - e I CODE LISTED
Screw-Bolt+ Installation Specifications in Concrete and Supplemental Information'>* CC-ES ESR-3889
: |
> Anchor Property/ . Nominal Anchor Diameter (inch)
E Setting Information 1/4 3/8 12 5/8 3/4
(o ; ; in. 0.250 0.375 0.500 0.625 0.750
> Nominal anchor diameter (a (mm) (6.35) (9.525) (12.7) (15.9) (19.05)
- Minimum diameter of d in. 3/8 1/2 5/8 3/4 /8
> hole clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) (22.2)
) I ) ; 1/4 3/8 12 5/8 7/8
z Nominal drill bit diameter Choit in. ANSI ANSI ANSI ANSI ANSI
(o Minimum nominal h in. 1-5/8 | 2-172 2 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 4-1/4
: embedment depth® nom (mm) @1 (64) (61) (64) (83) (64) (76) (108) (64) 64) (127) (108)
. in. 1.20 1.94 1.33 1.75 2.39 1.75 217 3.23 2.24 2.88 3.73 3.08
g Effective Embedment e L om | G0 | @wo | B4 | @4 [ 6) | w4 | 65 | €2 | 60 | @3 | @5 | 8
. in. 2 2-7/8 | 2-3/8 | 2-7/8 | 3-5/8 | 2-7/8 | 3-3/8 | 4-5/8 | 3-5/8 | 4-3/8 | 5-3/8 4-5/8
] Minimum hole depth e om | o6n | 73 e |73 | e | 7y | e | ain | 2 | ainy | a3 | a1
Minimum concrete B in. 3-1/4 4 3-1/2 4 5 4-1/2 | 5-1/4 | 6-3/4 5 6 7 6
- member thickness m (mm) 83 (102) 89 (102) | (127) | (114) | (133) | (171) (127) (152) (178) (152)
S W » s in, 1-1/2 Crin = 1-1/2 (38) 1-3/4 1-3/4 1-3/4
= n Minimum edge distance Crmin (mm) (38) 0 Sme 2 3 (76) (44 (44) (44)
o a Minimum spacing . in. 1-1/2 Smin = 2 (1) 2-3/4 2-3/4 3
% m distance® m (mm) (38) for Cmin = 2 (57) (70) (70) (76)
§ Critical edae distance o in. 4.30 6.10 5.00 6.30 7.80 3.30 5.90 8.10 6.30 7.90 10.10 10.90
g E g * (mm) (109) (155) (127) | (160) | (198) (84) (150) | (206) (160) (201) (257) @77)
ng g- Minimum overall 0 in. 1-3/4 3 2-1/2 3 4 3 4 5 4 5 6 5
g anchor length’ anch (mm) (44 (76) (64) (76) (102 (76) (102) | (127) (102 (127) (152) (127)
2 ° Maximum Installation T ft.-Ibf. 19 25 25 25 40 45 45 60 60 70
‘ED ™ torque mstmax (N-m) (26) (34) (34) (34) (54) 61) 61) @81 @81 (95)
S ﬂ Maximum impact T ft.-Iof 150 300 300 700 700
- + wrench power (torque) meactmax | - (\-my), (203) (407) (407 (950) (950)
= £ Impact wrench .
2 socket size - in. 7116 9/16 3/4 15/16 1-1/8
Maximum head height - in. 21/64 3/8 31/64 37/64 43/64
Maximum washer !
diameter - in. 37/64 3/4 1-1/16 1-1/8 1-13/32
Effective tensile stress A in? 0.045 0.094 0.176 0.274 0.399
area (screw anchor body) ¢ (mm?) (29.0) (60.6) (113.5) (176.8) (257.4)
Minimum specified f ksi 100 92.5 115 95 95
ultimate strength a (N/mm?) (690) (638) (794) (656) (656)
Minimum specified yield " ksi 80 74 92 76 76
strength y (N/mm?) (6552) (611) (635) (524) (6524)
Uncracked ﬂ Ibf/in 1,252,000 1,157,000 1,014,000 919,000 1,028,000
g/lx?;” concrete et (kN/mm) 211) (195) (171) (155) (173
stiffness® Cracked ﬂc Ibf/in 355,000 330,000 349,000 378,000 419,000
concrete ! (KN/mm) 60) (56) (59) 64) (71)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.
1. The information presented in this table is to be used in conjunction with the design criteria of ACl 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.
2. Forinstallations in the topside of concrete-filled steel deck assemblies with minimum concrete member thickness, hminceck, 0f 2.5 inches above the upper flute (fopping thickness). See the table
for anchor setting information for installation on the top of concrete-filled steel deck assemblies and the top of concrete over steel deck installation detail.
3. Forinstallations in the topside of concrete-filled steel deck assemblies with sand-lightweight concrete fill, the maximum installation torque, Tistmax, is 18 ft.-Ib.
4. For installations through the soffit of steel deck assemblies into concrete, see the design information table for installation in the soffit of concrete-filled steel deck assemblies and the installation
= details in the soffit of concrete over steel deck for the applicable steel deck profile. Tabulated minimum spacing values are based on anchors installed along the flute with axial spacing equal to
‘g the greater of 3her or 1.5 times the flute width.
jé 5. The embedment depth, hwm, is measured from the outside surface of the concrete member to the embedded end of the anchor.
jf 6. Additional combinations for minimum edge distance, cmin, 2nd minimum spacing distance, smin, may be derived by linear interpolation between the given boundary values for the 3/8-inch
= diameter anchors.
% 7. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
5 embedment depth, including consideration of a fixture attachment. The minimum nominal anchor length is measured from under the head to the tip of the anchor.
% 8. Mean values shown, actual stiffness varies considerably depending on concrete strength, loading and geometry of application.
Q
s
5
z
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DEWALT

ENGINEERED BY POWVErs INSTALLATION SPECIFICATIONS

. . . ')
Anchor Setting Information for Installation on the Top of Concrete- CODE LISTED o
Filled Steel Deck Assemblies with Minimum Topping Thickness'2** ICC-ES ESR-3889 (o)
Nominal Anchor Size (inch) :
Anchor Property / Setting Information Notation Units T 8 s (¥
Nominal anchor diameter Ca (niwnrh) 0(62451)0 0(93 2)5 ?1'207[; <
Minimum diameter of hole d in. 3/8 172 5/8 =]
clearance in fixture " (mm) 9.5 (12.7) (15.9) <
Nominal drill bit diameter it in. 1/4 ANSI 3/8 ANSI 1/2 ANSI [§)
Minimum nominal embedment depth® Pinom (r%nrln) 1(;‘51/)8 2(614{)2 (521) %QA{)Z E
. in. 1.20 1.94 1.33 1.75
Effective embedment Pt (mm) (30) (49) 33) (44) ;
. in. 2 2-1/2 2-3/8 2-1/2
Minimum hole depth ho ) 1) 64) ©0) 64 =
Minimum concrete member thickness . in. 2-1/2 2-1/2 2-1/2 2-1/2 E
(topping thickness) in.deck (mm) 64) 64) 64) (64)
Minimum edge distance Crindeck op U%nﬁ) 1(_:;8/)2 (521) 2@{)2 o
()
- N B =
Minimum spacing distance Smin,deck top (rwlwnrh) 1(318/)2 (521) 2(614{)2 "+ §
Critical edge distance C in. 3 4 39 6 = ;
g ac deck op (mm) (76) (102) (89 (152) o o
P
Mini . 5 in. 1-3/4 3 2-1/2 3 O
inimum nominal anchor length Lancn (mm) (44) (76) 64) (76) m (95}
163
Maximum impact wrench power T, ft.-lIo. 150 300 300 g‘ 8
(torque) mpact mex (N-m) (203) (407) (407) 5
- 7 =
Max. installation torque Tinstima (f,t\llr?]) (12%) éi) (%2) (g% E S
Wrench socket size - in. 7116 916 3/4 O
Max. head height - in. 21/64 3/8 31/64 U, %
Max. washer diameter - in. 37/64 3/4 1-116 T
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 b = 0.0044 kN.
1. The anchors may be installed in the topside of concrete-filled steel deck floor and roof assemblies in accordance with this table, the anchor installation specifications in concrete table and the
top of concrete over steel deck installation detail provided the concrete thickness above the upper flute meets the minimum thicknesses specified in this table. Minimum concrete member
thickness, hminasc, refers to the concrete thickness above the upper flute (topping thickness). See the top of concrete over steel deck installation detail.

2. Applicable to the following conditions:
For 1/4-inch-diameter anchors with 1-5/8-inch nominal embedment, 2-1/2-inch < hmindee« < 3-1/4-inch.
For 1/4-inch-diameter anchors with 2-1/2-inch nominal emoedment, 2-1/2-inch < himingeax < 4-inch.
For 3/8-inch-diameter anchors with 2-inch nominal embedment, 2-1/2-inch < hmingeck < 3-1/2-inch.
For 1/2-inch-diameter anchors with 2-1/2-inch nominal embedment, 2-1/2-inch < hmingeck < 4-1/2-inch.
3. For all other anchor diameters and embedment depths, refer to the anchor installation specifications in concrete table for applicable values of hmin, Cmin and smin, which can be substituted for
Nimin deck, Cmin decktop ANC Smindeck.op, rESPECLiVELY.
4. Design capacities shall be based on calculations according to values in Tension Design Information and the Shear Design Information tables.
5. The embedment depth, hnem, is measured from the outside surface of the concrete member to the embedded end of the anchor.,
6. The listed minimum overall anchor length is based on the anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, including consideration of a fixture attachment for hex head anchors. The minimum nominal anchor length is measured from under the head to the tip of the anchor.
7. Forinstallations in the topside of concrete-filled steel deck assemblies with normal-weight concrete fill, @ maximum installation torque, Tinstmax, Of 19 fi.-Ib is allowed.

TECH MANUAL — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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ENGINEERED BY POWErsS

Installation Detail for Anchors in the Top of Concrete Over Steel Deck
Floor and Roof Assemblies with Minimum Topping Thickness (See Dimensional Profile Requirements)'?

|Min.

SAND LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Screw-Bolt+ Anchor (Typ)

2-112"
— Upper Flute (Valley)
v

I

v Ve v

Min.
1-1/2"

Min. 1-3/4"
(Typ)

Min. 6" (Typ)

Lower Flute (Ridge)
Mi'&:};}”” No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the top side of concrete over steel deck profiles
provided the minimum concrete thickness above the upper flute (fopping
thickness), minimum spacing distance and minimum edge distances are
satisfied as given in Anchor Setting Information for Installation on the Top
of Concrete-Filled Steel Deck Assemblies with Minimum Topping Thickness
table.

2. For all other anchor diameters and embedment depths installed in the

top of concrete over steel deck profiles with topping thickness greater
than or equal to the minimum concrete member thicknesses given in

the Installation Specifications in Concrete table, the minimum spacing
distances and minimum edge distances must be used from the Installation
Specifications in Concrete table, as applicable.

Screw-Bolt+ Installation Detail for Anchors in the Soffit of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)'**

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

2-1/2"

1—314“ Clearance Min. — Upper Flute (Valley)
v

v

v Ve @

Screw-Bolt+

Anchor (Typ) (ive)

Min, 3-7/8"

Min. 12"
(Typ) 12" )

Lower Flute (Ridge)
No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of concrete-filled
steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed with a maximum 15/16 -inch
offset in either direction from the center of the flute. The offset distance
may be increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance is also
satisfied (e.g. 1-1/4 -inch offset for 4-1/2-inch wide flute).

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.

Screw-Bolt+ Installation Detail for Anchors in the Soffit of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)'**

Min. 2-1/2"

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

1—3/4“ Clearance Min, — Upper Flute (Valley)
7

v Ve v

Max.

112"

o ./ | Screw-Bolt+
q q’ Anchor (Typ)
Min, 2-1/2" Min. —
(Typ) 8
Wi Lower Flute (Ridge)—
1-3/4" No. 20 Gage Steel Deck Min.
Flute Edge

1. Anchors may be placed in the upper flute or lower flute of the concrete-
filled steel deck profiles provided the minimum hole clearance of 3/4-inch
is satisfied for the selected anchor. See the Tension and Shear Design
information for Anchors Installed in the Soffit of Concrete-Filled Steel Deck
Assemblies table.

2. Anchors in the lower flute may be installed in the center of the flute. An
offset distance may be given proportionally for profiles with flute widths
greater than those shown provided the minimum lower flute edge distance
is also satisfied.

3. See the Tension and Shear Design information for Anchors Installed in the
Soffit of Concrete-Filled Steel Deck Assemblies table for design data.
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DEWALT

ENGINEERED BY POWer'S’ STRENGTH DESIGN (SD)

STRENGTH DESIGN (SD) a
. . ) CODE LISTED
Tension Design Information For Screw-Bolt+ Anchor In Concrete'? ICC-ES ESR-3889 g
Nominal Anchor Diameter o
Design Characteristic Notation | Units 4
1/4 3/8 1/2 5/8 3/4 <
Anchor category 1,20r3 - 1 1 1 1 1
. . in. 1-5/8 | 2-1/2 ? 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 4-1/4 wll
Minimum nominal embedment depth Pnom (mm) an |64 | 61 |64 | ©3 |64 | 76 |08 | 64 | 64 | 027 | (108) <
Steel Strength in Tension (ACI 318-14 17.4.1 or ACI 318-11 D.5.1) !
. : Ib 4,535 8,730 20,475 26,260 38,165
Steel strength in tension Nsa'® (N) (20.2) (38.9) ©1.1) (116.8) (169.8) E
Reduction factor for steel strength®* [0} - 0.65 :
Concrete Breakout Strength in Tension (ACl 318-14 17.4.2 or ACI 318-11 D.5.2) (¥
. in. 120 | 1.94 | 1.33 | 1.75 | 239 | 1.75 | 217 | 3.23 | 2.24 | 2.88 | 3.73 | 3.08 [ TT]
Effective embedment e mm | @0 | @9 | @y | e |60 | @y | 68|62 |6n ]| 73| 9| 79 s
Critical edae distance c in. 4,30 | 610 | 5.00 | 6.30 | 7.80 | 3.30 | 5.90 | 8.10 | 6.30 | 7.90 | 10.10| 10.90
9 “ (mm) | (109) | (155) | (127) | (160) | (198) | (84) | (150) | (206) | (160) | (201) | (257) | (277) p—
Critical edge distance, topside of . S
concrete-filled steel decks with Cac,deck,top (n'qn@ ?7%? égg) %8%? -1 -1 8503) -1 -1 -1 -1 -1 -1 Z g
minimum topping thickness? : (=
Effectiveness factor for <
unoracked concrete Kuner - 27 24 30 24 24 30 24 24 30 24 24 27 —ll %
Effectiveness factor for cracked concrete Ker - 17 17 17 21 17 8 c%
Modification factor for o)
cracked and uncracked concrete® Fon ) 10 10 10 10 10 g' (QJ
Reduction factor for concrete - 5
breakout strength® ¢ ) 0.65 (Condition B) m =
[
Pullout Strength in Tension (Non-Seismic Applications) (ACl 318-14 17.4.3 or ACI 318-11 D.5.3) E E
Characteristic pullout strength, b See L
uncracked concrete (2500 psij® No,uncr (kN) See Note 7 See Note 7 See Note 7 See Note 7 Note 7 U, %
Characteristic pullout strength, N b 765 | 1,415 See Note 7 1,645 | 2,515 4,700 | 3,080 | 4,720 | 6,900 | See T
cracked concrete (2,500 psi)t™ ot (kN) (3.4) | 6.3 (7.3) | (11.2) | (20.9) | (13.7) | (21.0) | (30.7) | Note 7
Reduction factor for pullout strength® ¢ - 0.65 (Condition B)
Pullout Strength in Tension for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
Characteristic pullout strength, N b 360 [ 1,170 900 | 1,645 (2,765 1,645|2515| 4,700 | 1,910 | 2,445 | 3,370 | 4,085 )
seismic (2,500 psie™ © (1.6) | 6.2 | 4.0 | (7.3 [ (123 ] (7.3 | (11.2)| (20.9) | 8.5 | (10.9 | (15.0)| (18.2
Reduction factor for pullout strength® ¢ - 0.65 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = £.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 |b = 0.0044 kN.

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Installation must comply with published instructions and details.

3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, AGI 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that complies with ACl 318-14 Chapter 17 or ACl 318-11 Appendix
D requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 Section D.4.3(c), as applicable for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI
318-14 Section 5.3 or ACl 318-11 Section 9.2 are used.

4, The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.
5. Select the appropriate effectiveness factor for cracked concrete (ke or uncracked concrete (kuer) and use Pen = 1.0.

6. For all design cases Wep = 1.0. The characteristic pullout strength, Nen, for concrete compressive strengths greater than 2,500 psi for 1/4-inch-diameter anchors may be increased by
multiplying the value in the table by (f'c / 2,500)% for psi or (f'c / 17.2)** for MPa. The characteristic pullout strength, Non, for concrete compressive strengths greater than 2,500 psi for
3/8-inch- to 3/4-inch-diameter anchors may be increased by multiplying the value in the table by (f'c / 2,500)* for psi or (f'c / 17.2)*® for MPa.

7. Pullout strength does not control design of indicated anchors and does not need to be calculated for indicated anchor size and embedment.

8. Reported values for characteristic pullout strength in tension for seismic applications are based on test results per ACI 355.2, Section 9.5.Y

9. Anchors are permitted in the topside of concrete-filled steel deck assemblies in accordance with the Installation Detail for Anchors in the Top of Concrete Over Steel Deck Floor and Roof
Assemblies with Minimum Topping Thickness.

10.Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 084 is applied to all values of f'c affecting Nn.

11. Tabulated critical edge distance values, Cacdeckop, are for anchors installed in the top of concrete over steel deck profiles with a minimum concrete thickness, hmingeck, 0f 2.5 inches above the
upper flute (topping thickness). For minimum topping thickness greater than or equal to the minimum concrete member thicknesses, hmin, given in the Installation Specifications table, the
associated critical edge distance, ca, for indicated anchor diameters and embedment depths may be used in the calculation of ¥z as applicable.

TECH MANUAL — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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Shear Design Information for Screw-Bolt+ Anchor in Concrete'"*

CODE LISTED
ICC-ES ESR-3889

Notation | Units Nominal Anchor Diameter
Design Characteristic 7 o B o o
Anchor category 1,20r3 - 1 1 1 1 1
Minimum nominal h in. 1-6/8 | 2-1/2 2 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 4-1/4
embedment depth o mmy | @) | 64 | 6) | 64 | 83 | 64 | 78 | 108 | ©4 | 64 | (127) | (108)
Steel Strength in Shear (ACI 318-14 17.5.1 or ACl 318-11 D.6.1)
‘ Ib 1,635 | 2,040 | 3,465 | 3,465 | 4,345 | 8,860 | 8,860 [11,175]12,310| 12,310 | 15,585 | 19,260
Stegl strength in shear* Va L wny | 73 | @1) | (154 | (5.4 | 193) | B9.4) | Go4 | @00 | 548) | (54.8) | 693) | (85.7)
Reduction factor for steel strength®* ¢ - 0.60
Steel Strength in Shear for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3)
. [ Ih 1,360 | 1,700 | 2,415 | 2,415 | 3,030 | 7,090 | 7,090 | 8,940 | 9,845 | 9,845 | 12,465 15,405
Steel strength in shear, seismic® Voo fowny | 60 | 7y | do.g) | do.9) | d3e) | B1.9) | 319 | do) | a3 | 443 | 6.1) | 693
Reduction factor for steel strength
in shear for seismic®* ¢ ) 0.60
Concrete Breakout Strength in Shear (ACI 318-14 17.5.2 or ACI 318-11 D.6.2)
- . in. 0.250 0.375 0.500 0.625 0.750
Nominal anchor diameter (a mm) 6.4 ©5) (12.7) (15.9) (19.1)
. in. 120 | 1.94 1.33 1.75 | 239 175 | 217 | 323 | 224 | 288 | 3.73 | 3.08
Load bearing length of anchor b [ am| @ | @ [ ey [ @ | en | @ | B9 | € | 60 | 73 | ©9 | 78
Reduction factor for I
concrete breakout® ¢ ) 0.70 (Condition B)
Pryout Strength in Shear (ACI 318-14 17.5.3 or ACI 318-11 D.6.3)
Coefficient for pryout strength Kep - 1 1 1 1 1 1 2 1 2 2 2
. in. 1.20 1.94 1.33 1.75 2.39 1.75 217 3.23 2.24 2.88 3.73 3.08
Effective embedment e mm | G0 | @9 | @y | @ | ey | @y | es | @ | 6 | @3 | 99 | 78
Reduction factor for "
oryout strength’ 0] - 0.70 (Condition B)

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-lo = 1.356 N-m; 1 Ib = 0.0044 kN,

1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-17 17.2.3 or ACl 318-11 D.3.3, as applicable shall apply.

2
3.

Installation must comply with published instructions and details.

All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3, or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix C
are used, the appropriate value of ¢ must be determined in accordance with ACI 318-11 Section D.4.4. For reinforcement that complies with ACI 318-14 Chapter 17 or ACI 318-11 Appendix
D requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACl 318-14
Section 5.3, or ACI 318-11 Section 9.2 are used.

4, The anchors are considered a brittle steel elements as defined by ACI 318-14 2.3 or ACI 318-11 D.1.

. Reported values for steel strength in shear are based on test results per ACI 355.2, Section 9.4 and must be used for design in lieu of the calculated results using equation 17.5.1.2(b) of

ACI 318-14 or equation D-29 in ACl 318-11 D.6.1.2.

6. Reported values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2, Section 9.6 and must be used for design.

7. Anchors are permitted in the topside of concrete-filled steel deck assemblies in accordance with the Installation Detail for Anchors in the Top of Concrete Over Steel Deck Floor and Roof
Assemblies with Minimum Topping Thickness.

8. Anchors are permitted to be used in lightweight concrete in provided the modification factor Aa equal to 0.8 s applied to all values of f'c affecting N,
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DEWALT

ENGINEERED BY POWer'S’ STRENGTH DESIGN (SD)

. . . . ] v
Tension and Shear Design Information for Screw-Bolt+ Anchor in the Soffit CODE LISTED o
(Through the Underside) of Concrete-Filled Steel Deck Assemblies'?%*>¢ ICC-ES ESR-3889 o

Nominal Anchor Diameter (inch) - =
Anchor Property/Setting Information | Notation | Units i o B o i (¥
- . in. 1-5/8 | 2-1/2 2 2-1/2 | 3-1/4 | 2-1/2 3 4-1/4 | 3-1/4 4 5 4-1/4 z
Minimum nominal embedment depth Pinom mm | @) (64) (51) (64) ©3) (64) 76 | (108) | 64 64 | a2n | (108 <
. in. 1.20 1.94 1.33 1.75 2.39 1.75 217 3.23 2.24 2.88 3.73 3.08
Effective Embedment Mo N omm | 30) | @9 | 39 | @a | 6 | @ | 65 | © | 6 | @3 | © | 79 '<'
. in. 1-3/4 | 2-5/8 | 2-1/8 | 2-5/8 | 3-3/8 | 2-5/8 | 3-1/8 | 4-3/8 | 3-3/8 | 4-1/8 | 5-1/8 | 4-3/8
Minimum hole depth o om | @a | 6n) | 4 | 67 | @ | 67 | 79 | a1 | ee | dos) | 130 | (111) Y
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 3-7/8-inch-wide deck flute) z
Minimum concrete member A in. 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 5-1/2 | 6-1/4 | 6-1/4 <
thickness” mindeckotd | ) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (159) | (159) - -
Characteristc pullout strengt, \ b | 1430 | 2555 | 2,275 | 2,655 | 3,235 | 2,600 | 3,555 | 5,975 | 2,610 | 4,150 | 6,195 | 6,085 [¥)
. P.deckuncr (kN) ©6.4) | (11.4) ] 10.7) | (11.8) | (14.4) | (11.6) | (15.8) | (26.6) | (11.6) | (18.5) | (27.6) | (27.1) [ 7]
steel deck, (3,000 psi) E
Sharacteristc pullot stiength, Moo | b [ 615 | 1115 | 1200 | 1880 | 2200 [ 1,230 | 2:330 | 4030 [ 1,600 | 3,340 | 4,945 | 3835 o
stool deck, (3,000 ps) plecker | gy | @7) | 5.0 | 67 | 84 | (102 | 65 | (104) | (179 | 7.1) | (149 | 22.0) | (17.1) - >
Charactertstic pullowt strength, b | 200 | 920 | 890 | 1,570 | 2,015 | 1230 | 2.330 | 4030 | 990 | 1,730 | 2,415 | 3410 2. &£
cracked concrete over steel Np geckes . t : ' 1 v 1 ' " O
deck seismic, (3,000 ps) KN | (1.3) | @1 | 40 | 700 | Q0 | 6.5 | (104 | (179 | @44 | (7.7) | (10.7) | (15.2 h g:
Reduction factor for pullout strength® qﬁ - 0.65 — %
Steel strength in shear, v Ib 1,155 | 2,595 | 2,470 | 2,470 | 3,225 | 2,435 | 2,435 | 5845 | 2,650 | 2,650 | 6,325 | 5,175 ° 3
concrete over steel deck adc gy | B1) | 15 ) d1.0 | 11.0 | (143 | (10.8) | (10.8) | (26.0) | (11.8) | (11.8) | 28.1) | 23.0 [ <] %
Steel strength in shear, v Ib 960 | 2,165 | 1,725 | 1,900 | 2,250 | 1,950 | 2,095 | 4,675 | 2,120 | 2,325 | 5,060 | 4,140 1 G
concrete over steel deck, seismic sadeckea | Ny | @3) | @6 | @77 | 85 | (10.0)| 87 | 0.3) | (208 | (9.4 | (10.3) | 22.5) | (18.4) 3 ng
Reduction factor for steel strength in B m =
shear for concrete over steel deck? ¢ 0.60 m =
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 1-3/4-inch-wide deck flute) u j‘_’
Minimum concrete member ) in. 4 4 4 4 4 4 =
thickness’ hengeosiet |y | (102) | (102) | 102) | (102) | (102) | (102) NiA NA NA » =
Characteristic pullout strength, b 1760 | 2075 | 1440 | 2135 | 3190 | 1720
uncracked concrete over Np.deck uncr N) (’7. 8) (’9.2) (é. 4 (‘9. 5) (1’ 42) ('7.7) N/A N/A N/A
steel deck, (3,000 psi)
Characteristic pullout strength, b 760 910 815 | 1510 | 2260 | 1280
cracked concrete over Np deck cr w | 89 | @o | 66 (6.7) (1’0.1) ('5.7) N/A N/A N/A |
steel deck, (3,000 psi)
Characteristic pullout strength,
cracked concrete over steel Np deck eq (Ii?\l) (?1’52) é50) (Eéﬁg) 1(’522)0 1(’893)5 1(’52%) N/A N/A N/A
deck,seismic, (3,000 psi) ' ’ ’ ’ ' )
Reduction factor for pullout strength® ¢ - 0.65 N/A N/A N/A
Steel strength in shear, b 1,880 | 2,315 |1 2,115 | 2,115 | 2,820 | 2,095
concrete over steel deck Vaaceor | oy | @4 | (103) | ©.4) | ©4) | (25 | 03 N/A N/A N/A
Steel strength in shear, b | 1565|1930 | 1,475 | 1,625 | 1,965 | 1,675
concrete over steel deck, seismic | == | v | 7.0) | 86 | 66 | 7.2 | 87 | 7.5 N/A N/A N/A
Reduction factor for steel strength in
shear for concrete over steel deck® ¢ ) 060 060 060 NIA /A A

For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 ft-Ib = 1.356 N-m; 1 Ib = 0.0044 kN.

1. Installation must comply with published instructions and details.

2. Values for Npeck and Noecker are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the
concrete breakout capacity in accordance with ACI 318-14 17.4.2 or ACI 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (through underside).

3. Values for Npeexea are applicable for seismic loading and must be used in lieu of Np,ecker,

4, For all design cases Y¥ep = 1.0. The characteristic pullout strength, Npn, for concrete compressive strengths greater than 3,000 psi for 1/4-inch-diameter anchors may be increased by
multiplying the value in the table by (f'c / 3,000 for psi or ('c / 17.2)** for MPa. The characteristic pullout strength, Non, for concrete compressive strengths greater than 3,000 psi for
3/8-inch- to 3/4-inch-diameter anchors may be increased by multiplying the value in the table by (f'c / 3,000)** for psi or (f'c / 17.2)** for MPa.

5. Shear loads for anchors installed through steel deck into concrete may be applied in any direction,

6. Values of Vsadeck and Vsaceckeq are for sand-lightweight concrete and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete breakout
capacity in accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACl 318-11 D.6.3, as applicable,
are not required for anchors installed in the soffit (through underside).

7. The minimum concrete member thickness, Nmindecktota, IS the minimum overall thickness of the concrete-filled steel deck (depth and topping thickness).

8. Allvalues of ¢ were determined from the load combinations of IBC Section 1605.2, ACl 318-14 Section 5.3 or ACI 318 Section 9.2. If the load combinations of ACl 318 Appendix C are used,
then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4 (ACI 318-08).

TECH MANUAL — MECHANICAL ANCHORS ©2017 DEWALT —REV.B
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DEWALTY

STRENGTH DESIGN (SD) ENGINEERED BY POWVeErs

FACTORED RESISTANGE STRENGTH (@N, AND @V;,) CALCULATED IN ACCORDANGE WITH ACI 318-14 CHAPTER 17:

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:
- cat Is greater than or equal to the critical edge distance, cac (table values based on Cat = Cec).
- ca2 is greater than or equal to 1.5 times car.

2- Calculations were performed according to ACI 318-14, Chapter 17. 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, het, 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 318-14 Section 5.3 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 318-14, Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive
strengths please see ACl 318-14, Chapter 17. For other design conditions including seismic considerations
please see ACI 318-14, Chapter 17.

SYOHONY TVIINVHIIW

Tension and Shear Design Strength Installed in Gracked Goncrete

— , Minimum Concrete Compressive Strength
(%:_ (7 Nomina el fic = 2,500 psi fic = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
= o g Depth
Diameter
hncm n n n n In n n n
CP a (in.) (in.) Te(léglon sﬂ,ar Tension Shear Tez)glon sﬂlar Te??;llon 'I'e?:lon Shear
3 & (Ibs.) (bs.) (Ibs.) (lbs.) (bs.) (Ibs.) (Ibs.) (bs.) (bs.) (lbs.)
S
§ s o 1-5/8 495 780 525 855 575 980
S . 2-1/2 920 1195 1,225 1,305 1,225
EJ;) 6 2 845 915 930 1,000 1,070 1,155 1,315 1,415 1,515 1,635
g r~ 3/8 2-1/2 1,280 1,375 1,400 1,510 1,620 1,740 1,980 2,080 2,290 2,080
- : 3-1/4 2,040 2,200 2,235 2,410 2,580 3,165 2,605 3,650 2,605
=)
2 2-1/2 1,070 1,270 1,170 1,395 1,355 1,610 1,655 1,970 1,915
= 12 3 1,635 1,900 1,790 2,085 2,070 2,405 2,535 2,945 2,925
4-1/4 3,055 4,325 3,345 4735 3,865 5,470 4735 6,695 5,465 6,705
3-1/4 1,850 1995 2,030 2,185 2,345 2525 2,870 3,000 3,315
5/8 4 2,700 4155 2,960 4,550 3,415 5,255 4,185 6,435 4,830 7,385
5 3,980 6,040 4,360 6,615 5,035 7,640 6,165 9,350 7,120 9,350
3/4 4-1/4 2,985 6,135 3,270 6,720 3,780 7,760 4,625 10,975

1 - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength Installed in Uncracked Concrete
Minimum Concrete Gompressive Strength

Nominal 'é:l“,',t“j’_' f'c = 2,500 psi f'c = 3,000 psi fc = 4,000 psi f'c = 6,000 psi fc = 8,000 psi
Anchor
Diameter | (P! n o " ! ! sﬂa n ;
(in.) (in.) Tension ear Tension Shear Tension r Tension Shear
(lbs.) (bs.) (Ibs.) (lbs.) (ibs.) (Ibs.) (lbs.) (lbs.)
1-5/8 1,155 1,265 980 1,460 980 1,785 980 2,065 980
s | 1265 | | 2065 |
2-1/2 2110 2,310 1,225 2,665 1,205 2,950 1,225 2,950 1,225
2 1,495 1,610 1,640 1,890 2,035 2,080 2,080
g 3/8 2-1/2 1,805 1,045 1,980 2,080 2,285 2,795 2,080 3,230 2,080
=
z 3-1/4 2,880 3,155 2,605 3,645 4,465 2,605 5,155 2,605
L 2-1/2 2,255 1,780 2,475 1,950 2,855 2,255 3,495
g 12 3 2,495 2,685 2,730 2,940 3,155 3,305 3,865 4,460
g 4-1/4 4,530 6,050 4,960 6,630 5725 7,015 6,705 8,100 6,705
: | 705 | | 810 |
g s | 3270 | ss0 | 3s0 | sess | 4135 | 4455 | 5065
Z 5/8 4 3,810 5815 4175 6,370 4,820 7,355 5,905 7,385 6,820 7,385
& 5 5620 | 8455 | 6155 | 9285 | 7110 0350 [JEIE o350
= 3/4 4-1/4 4,745 8,590 5,195 9,410 6,000 11,555 11,555
18 - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
=
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ENGINEERED BY POWErs STRENGTH DESIGN (SD)

FACTORED RESISTANGE STRENGTH (@N, AND @V,) GALCULATED IN ACCORDANCE WITH ACI 318-14, GHAPTER 17:

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:
- cat is greater than or equal to the critical edge distance, cac (table values based on Cat = Cmin).
- ca2 is greater than or equal to 1.5 times car.

2- Calculations were performed according to ACl 318-14, Chapter 17. 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, het, 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 318-14 Section 5.3 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 318-14, Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive
strengths please see ACl 318-14, Chapter 17. For other design conditions including seismic considerations
please see ACI 318-14, Chapter 17.

MECHANICAL ANCHORS

Tension and Shear Design Strength at Minimum Edge Distance, c.., for Screw-Bolt+ in Cracked Goncrete

Minimum CGoncrete Compressive Strength B
ml Iét:nnatltlall f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f’c = 6,000 psi f'c = 8,000 psi 2 + g)
Dlﬂ(::ztﬂf ac‘em) Teﬁglnon Shear Tension Shear Tension sﬂ:r Te@lnon Shear Tension Shear = ;
(Ibs.) (Ibs.) (lbs.) (Ibs.) (Ibs.) (lbs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) ° g
14 1-5/8 495 370 525 405 575 470 645 575 705 660 n.@ %
2-112 920 450 970 495 1,060 570 1,195 700 1,305 810 g =
2 785 445 860 485 990 560 1,215 685 1,405 790 TS
3/8 2-1/2 1,115 500 1,220 550 1,410 635 1,725 775 1,995 895 =
3-1/4 1,685 595 1,845 650 2,130 755 2,610 920 3,015 1,065 (& ] Y
2-12 1,070 675 1,170 740 1,355 855 1,655 1,045 1,915 1,205 2] "53
172 3 1,520 760 1,665 835 1,925 960 2,355 1,180 2,720 1,360 =
4-1/4 2,595 935 2,840 1,025 3,280 1,180 4,015 1,445 4,640 1,670
3-1/4 1,585 800 1,735 875 2,005 1,010 2,455 1,240 2,835 1,430
5/8 4 2,220 920 2,430 1,010 2,805 1,165 3,435 1,425 3,970 1,645
5 3,160 1,045 3,460 1,145 3,995 1,325 4,895 1,620 5,650 1,870
3/4 4-1/4 2,430 985 2,660 1,080 3,075 1,245 3,765 1,525 4,345 1,760

1 - Anchor Pullout/Pryout Strength Gontrols [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

Tension and Shear Design Strength at Minimum Edge Distance, ¢ for Screw-Bolt+ in Uncracked Concrete

Minimum Concrete Compressive Strength
ml 'é:inll)i:da.l f'c = 2,500 psi f'c = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi
nﬂ(:::stﬂ (':::m) Tensinon Sﬂ;nr 'I'ensi:)n S| e;"r Tensi"on Sﬂ:r Tensi:m Si e:r Teﬂ:m S e:r
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1-5/8 460 495 505 540 580 625 710 765 820 885
ks 2-1/2 860 635 940 695 1,085 800 1,330 980 1,535 1,130
2 550 595 605 650 700 750 855 920 990 1,065
3/8 2-1/2 655 700 720 765 830 885 1,015 1,085 1,175 1,250 5
3-1/4 1,095 835 1,200 915 1,385 1,055 1,695 1,290 1,965 1,490 EI
2-1/2 1,615 945 1,770 1,035 2,045 1,195 2,505 1,465 2,890 1,690 %
172 3 1,185 1,065 1,300 1,165 1,500 1,345 1,835 1,650 2,120 1,905 g
4-1/4 2,190 1,310 2,400 1,430 2,170 1,655 3,390 2,025 3,915 2,340 §
3-1/4 1,495 1,120 1,635 1,225 1,890 1,415 2,310 1,735 2,670 2,000 %}
5/8 4 1,715 1,290 1,875 1,410 2,165 1,630 2,655 1,995 3,065 2,305 %
5 2,470 1,465 2,705 1,605 3,125 1,855 3,830 2,270 4,420 2,620 é
3/4 4-1/4 1,635 1,380 1,790 1,510 2,070 1,745 2,535 2,135 2,925 2,465 glz
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls [l - Steel Strength Controls %
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ORDERING INFORMATION ENGINEERED BY POWers

g ORDERING INFORMATION
m .
g *
>
4 Screw-Bolt+
o 20V Max* SDS Plus Rotary Hammers Flexvolt SDS Max
Cat. No. n DCH293R2 DCH481X2
> mchorsis | Boxty. | omay. | DORIEIMT | meoame | GRS, | RS
> Zinc Plated Galvanized Carbide Bits
z PFM1411000 = 1/4" x 1-1/4" 100 600 DW5517 DW5417 DW5417 =
(o) PFM1411020 - 1/4" x1-3/4" 100 600 DWa517 Dws417 DwW5417 =
: PFM1411060 - 1/4" x 2-1/4" 100 600 DW5517 DWb417 DWbh417 =
o PFM1411080 - 1/4" x 2-5/8" 100 500 DW5517 DW5417 DW5417 =
’ PFM1411100 - 1/4" x 3" 100 500 DW5517 DW5b417 DwW5h417 =
(7] PFM1411160 - 3/8" x 1-3/4" 50 300 DW5s527 DWbh427 DWh427 -
PFM1411220 - 3/8" x 2-1/2" 50 300 DW5527 DW5427 DW5427 -
e PFM1411240 PFM1461240 3/8" x 3" 50 250 DW5527 DW5427 DW5427 =
‘~§ m PFM1411280 PFM1461280 3/8" x 4" 50 250 DW5527 DW5427 DW5427 =
o n PFM1411300 PFM1461300 3/8" x 5" 50 250 DW5529 DW5429 DW5429 =
% a PFM1411320 PFM1461320 3/8" x 6" 50 150 DW5529 DW5429 DW5429 =
§ m PFM1411340 = 1/2" x 2" 50 200 DW5537 DW5437 DW5437 =
g E PFM1411360 = 1/2" x 2-1/2" 50 200 DW5537 DW5437 DW5437 =
(qg g. PFM1411380 - 12" x 3" 50 150 DW5537 DW5437 DW5437 =
EJ;) 6 PFM1411420 PFM1461420 172" x 4" 50 150 DW5537 DW5437 DW5437 =
n -~ PFM1411460 PFM1461460 1/2" x 5" 25 100 DW5538 DW5438 DW5438 =
i ﬂ PFM1411480 PFM1461480 1/2" x 6" 25 75 DW5538 DW5438 DW5438 =
g +’ PFM1411520 PFM1461520 1/2" x 8" 25 100 DW5538 DW5438 DW5438 =
g . PFM1411540 = 5/8" x 3" 25 100 Dws471 Dw5446 DwW5471 DW5806
- PFM1411580 - 5/8" x 4" 25 100 DW5471 DW5446 DW5471 DW5806
PFM1411600 PFM1461600 5/8" x 5" 25 75 DW5471 DW5446 DW5471 DW5806
PFM1411640 PFM1461640 5/8" x 6" 25 75 DW5471 DW5446 DW5471 DW5806
PFM1411680 PFM1461680 5/8" x 8" 25 50 DW5471 DW5447 DW5471 DW5806
PFM1411700 = 3/4" x 3" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411720 = 3/4" x 4" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411760 = 3/4" x 5" 20 60 DW5474 DW5453 DW5474 DW5810
PFM1411800 PFM1461800 3/4" x 6" 20 60 Dws474 DW5453 DW5474 DW5810
PFM1411840 PFM1461850 3/4" x 8" 10 40 Dw5474 DW5455 DW5474 DW5810
PFM1411880 - 3/4" x 10" 10 20 DW5475 DW5455 DW5475 DW5812
Shaded catalog numbers denote sizes which are less than the minimum standard anchor length [ - Optimum Tool Match
for Str?ngth DBSIQH' . - Maximum Tool Match
The published size includes the diameter and length of the anchor measured from
under the head. [ - Not Recommended
Suggested Impact Wrench and Socket
Nominal Anchor Size Socket Size Impact Rated Socket 20V Max* Impact Wrenches
4 il
: 1/4 7116 DWMT744798 ; /8..'?n§g§§t3\%ﬁen 0 i
=
s
|
=
% DCF880M2 +l
§ 3/8 916 DWMT75122B 1/2" Impact Wrench ’f
Z§ L=
% 12 3/4 DWMT75113B -
8 DCF899P2 o
> 5/8 15/16 DWMT751048 High Torque 1/2"
s (Use In Speed Setting #2) il
IE' 3/4 1-1/8 DWMT751258 =
s
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1.0 EVALUATION SCOPE
Compliance with the following codes:

m 2015, 2012 and 2009 International Building Code®
(IBC)

m 2015, 2012 and 2009 International Residential Code®
(IRC)

Property evaluated:
Structural
2.0 USES

The Screw-Bolt+ screw anchors and Hangermate+ rod
hanger screw anchors are used to resist static, wind and
seismic tension and shear loads in cracked and
uncracked normal-weight concrete and lightweight
concrete having a specified compressive strength, f¢, of
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

The 1/4-inch-, 3/g-inch- and '/o-inch-diameter (6.4 mm,
9.5 mm and 12.7 mm) Screw-Bolt+ anchors may be
installed in the topside of cracked and uncracked
normal-weight or sand-lightweight concrete-filled steel
deck having a specified compressive strength, f%, of
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

The "a-inch-, 3/B-inch-, 1/2-inch-, 8/g-inch, and */4-inch-
diameter (6.4 mm 9.5 mm, 12.7 mm, 15.9 mm and
19.1 mm) Screw-Bolt+ anchors may be installed in the
soffit of cracked and uncracked normal-weight or
sand-lightweight concrete-filled steel deck having

a minimum specified compressive strength, f;, of
3,000 psi (20.7 MPa).

The 1/4-inch- and 3/g-inch-diameter (6.4 mm and
9.5 mm) Hangermate+ anchors may be installed in the
soffit of cracked and uncracked normal-weight
or sand-lightweight concrete-filled steel deck having
a minimum specified compressive strength, f¢, of
3,000 psi (20.7 MPa).

The anchors are an alternative to cast-in-place
anchors described in Section 1901.3 of the 2015 IBC,
Section 1908 and 1909 of the 2012 IBC, and Sections
1911 and 1912 of the 2009 IBC. The anchors may also
be used where an engineered design is submitted in
accordance with Section R301.1.3 of the IRC.

3.0 DESCRIPTION
3.1 Screw-Bolt+ Anchors:

Screw-Bolt+ screw anchors are comprised of an anchor
body with hex washer head. Available diameters are
1/4-inch, 3/g-inch, 1/2-inch, 8/g-inch and ¥/4-inch (6.4 mm,
9.5 mm, 12.7 mm, 15.9 mm and 19.1 mm). The anchor
body and hex washer head are manufactured from low-
carbon steel which is case hardened and have minimum
0.0002-inch (5 pm) zinc plating in accordance with
ASTM B633 or minimum 0.0021-inch (53 ym) mechanical
zinc plating in accordance with ASTM B695, Class 55.
The Screw-Bolt+ screw anchor is illustrated in Figures 1A
and 1B.

The hex head of the anchor is formed with an integral
washer and serrations on the underside. The anchor
body is formed with dual lead threads and a chamfered
tip. The screw anchors are installed in a predrilled hole
with a powered impact wrench or torque wrench. The
threads on the anchor tap into the sides of the predrilled
hole and interlock with the base material during
installation.

3.2 Hangermate+ Anchors:

Hangermate+ rod hanger screw anchors are
comprised of a nominally '/4-inch-diameter one-piece
anchor body, with a hex coupler head version containing
internal threads that accepts threaded rods and bolts in
'/4-inch and */g-inch (6.4 mm and 9.5 mm) diameters or a
stud head version containing external threads in %/g-inch
(9.5 mm) diameter.

The anchor body and hex coupler head are
manufactured from low-carbon steel which is case
hardened, and have minimum 0.0002-inch (5 um)
zinc plating in accordance with ASTM B633. The
Hangermate+ rod hanger screw anchor is illustrated in
Figures 1A and 1B.

ICC-ES Evaluation Reports are not to be construed as representing aesthetics or any other attributes not specifically addressed, nor are they to be construed
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to any finding or other matter in this report, or as to any product covered by the report.

Conpvriaht © 2016 ICC Evaluation Service. LLC. All riahts reserved.

Paae 1 of 14



ESR-3889 | Most Widely Accepted and Trusted

Page 2 of 14

The hex coupler head of the anchor is formed with
serrations on the underside, and with internal threads
into the topside that accepts threaded rods or threaded
bolt steel insert elements. The anchor body is formed
with dual lead threads and a chamfered tip. The anchors
are installed in a predrilled hole with a powered impact
wrench or torque wrench. The threads on the anchor
body tap into the sides of the predrilled concrete hole
and interlock with the base material during installation.

3.3 Threaded Steel
Hangermate+:

Insert Elements for

Threaded steel insert elements must be threaded into
the Hangermate+ anchors to form a connection. The
material properties of the steel inserts must comply
national or international specifications (e.g., ASTM A36;
ASTM A307, ASTM F1554, Grade 36; ASTM A307, SAE
J429, Grade 2, ASTM A193, Grade B7), or equivalent.

3.4 Concrete:

Normal-weight and lightweight concrete must conform to
Sections 1903 and 1905 of the IBC.

3.5 Steel Deck Panels:

Steel deck panels for anchors must comply with the
configurations in Figures 5A, 5B, 6A and 6B of this
report and have a minimum base-metal thickness of
0.035 inch (0.89 mm) [No. 20 gage]. Steel deck must
comply with ASTM A653/A 653M SS Grade 50, and
have a minimum yield strength of 50 ksi (345 MPa).

4.0 DESIGN AND INSTALLATION
4.1 Strength Design:

4.1.1 General: Design strength of anchors complying
with the 2015 IBC, as well as Section R301.1.3 of the
2015 IRC must be determined in accordance with ACI
318-14 Chapter 17 and this report.

Design strength of anchors complying with the 2012
IBC, as well as Section R301.1.3 of the 2012 IRC, must
be determined in accordance with ACI 318-11 Appendix
D and this report.

Design strength of anchors complying with the 2009
IBC, as well as Section R301.1.3 of the 2009 IRC, must
be determined in accordance with ACI 318-08 Appendix
D and this report.

A design example in accordance with the 2015 and
2012 IBC is given in Figure 7 of this report.

Design parameters provided in Tables 3, 4 and 5 of
this report are based on the 2015 IBC (ACI 318-14) and
the 2012 IBC (ACI 318-11) unless noted otherwise in
Section 4.1.1 through 4.1.12 of this report.

The strength design of anchors must comply with ACI
318-14 17.3.1 or ACI 318-11 D.4.1, as applicable,
except as required in ACl 318-14 17.2.3 or ACI 318-11
D.3.3, as applicable. Strength reduction factors, ¢, as
given in ACI 318-14 17.3.3 or ACI 318-11 D.4.3, as
applicable, and noted in Tables 3, 4 and 5 of this report,
must be used for load combinations calculated in
accordance with Section 1605.2 of the IBC, Section 5.3
of ACI 318-14, and Section 9.2 of ACI 318-11, as
applicable. Strength reduction factors, ¢, as given in ACI
318-11 D.44 must be used for load combinations
calculated in accordance with Appendix C of ACI 318-
11. The value of f; used in the calculation must be
limited to a maximum of 8,000 psi (55.2 MPa), in
accordance with ACI 318-14 17.2.7 or ACI 318-11 D.3.7,
as applicable.
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4.1.2 Requirements for Static Steel Strength in
Tension, Ns;: The nominal static steel strength of a
single anchor in tension, N, calculated in accordance
with ACIl 318-14 17.4.1.2 or ACI 318-11 D.5.1.2, as
applicable, is given in Table 3 of this report. Strength
reduction factors, ¢, corresponding to brittle steel
elements must be used.

4.1.3 Requirements for Static Concrete Breakout
Strength in Tension, Nc, or Ncpg: The nominal concrete
breakout strength of a single anchor or a group of
anchors in tension, Ne» or Nepg, respectively, must be
calculated in accordance with ACI 318-14 17.4.2 or ACI
318-11 D.5.2, as applicable, with modifications as
described in this section. The basic concrete breakout
strength of a single anchor in tension in cracked
concrete, Ny, must be calculated according to ACI 318-
14 17.4.2.2 or ACI 318-11 D.5.2.2, as applicable, using
the values of herand k¢ as given in Table 3 of this report.
The nominal concrete breakout strength in tension in
regions where analysis indicates no cracking in
accordance with ACI 318-14 17.4.2.6 or ACI 318-11
D.5.2.6, as applicable, must be calculated with the value
of kuner @s given in Table 3 of this report and with gy =
1.0.

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete filled steel deck floor and roof
assemblies, as shown in Figures 5A, 5B, 6A and 6B,
calculation of the concrete breakout strength in
accordance with ACI 318-14 17.4.2 or ACI 318-11 D.5.2,
as applicable, is not required.

4.1.4 Requirements for Static Pullout Strength in
Tension, Np,: The nominal pullout strength of a single
anchor or a group of anchors, in accordance with ACI
318-14 17.4.3 or ACI 318-11 D.5.3, as applicable, in
cracked and uncracked concrete, Npc and Npuncr,
respectively, is given in Table 3. In lieu of ACI 318-14
17.4.3.6 or ACI 318-11 D.5.3.6, as applicable, ¥;p= 1.0
for all design cases. The nominal pullout strength in
cracked concrete may be adjusted by calculation
according to Eqg-1:

f’ n .
Nonst = Noor(3255) (b, psi) (Eq-1)

4 n
Non g = Npor (1§—2) (N, MPa)

where f'; is the specified concrete compressive strength
and n is the factor defining the influence of concrete
compressive strength on pullout strength. For the Ya-
inch-diameter anchors, n is 0.3. For all other cases, n is
0.5.

In regions where analysis indicates no cracking in
accordance with ACI 318-14 17.4.3.6 or ACI 318-11
D.5.3.6, as applicable, the nominal pullout strength in
tension of the anchors can be adjusted by calculation
according to Eqg-2:

1 n
Non, g2 = No,uncr (z,{:ﬁ) (Ib, psi)

’ n
Nonsz = Npuner (55) - (N.MPa)

where f is the specified concrete compressive strength
and n is the factor defining the influence of concrete
compressive strength on pullout strength. For the
1/4-in<:h-diameter anchors, n is 0.3. For all other cases, n
is 0.5.

Where values for Np ¢ or Npuner @are not provided in
Table 3 of this report, the pullout strength in tension
need not be considered or evaluated.

(Ea-2)
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The nominal pullout strength in tension of anchors
installed in the upper and lower flute soffit of sand-
lightweight or normal-weight concrete-filled steel deck
floor and roof assemblies, as shown in Figures 5A, 5B,
6A and 6B, is provided in Table 5. The nominal pullout
strength in cracked concrete can be adjusted by
calculation according to Eg-1, whereby the value of
Np,deck,cr Mmust be substituted for Ny and the value of
3,000 psi (20.7 MPa) must be substituted for the value of
2,500 psi (17.2 MPa) in the denominator. The nominal
pullout strength in uncracked concrete can be adjusted
by calculation according to Eq-2, whereby the value of
N, deck,uncr Must be substituted for Ny uner and the value of
3,000 psi (20.7 MPa) must be substituted for the value of
2,500 psi (17.2 MPa) in the denominator.

4.1.5 Requirements for Static Steel Strength in
Shear, Vs,: The nominal steel strength in shear, Vs, of a
single anchor in accordance with ACI 318-14 17.5.1.2 or
ACI 318-11 D.6.1.2, as applicable, is given in Table 4 of
this report and must be used in lieu of the values derived
by calculation from ACI 318-14 Eq, 17.5.1.2b or ACI
318-11, Eq. D-29, as applicable. Strength reduction
factors, ¢, corresponding to brittle steel elements must
be used.

The nominal shear strength of anchors installed in the
soffit of sand-lightweight or normal-weight concrete filled
steel deck floor and roof assemblies, Vsaqeck, @as shown
in Figures 5A, 5B, 6A and 6B is given in Table 5 of this
report, in lieu of the values derived by calculation from
ACI 318-14 Eq. 17.5.1.2b or ACI 318-11, Eq. D-29, as
applicable.

4.1.6 Requirements for Static Concrete Breakout
Strength in Shear, V. or Vig: The nominal concrete
breakout strength of a single anchor or group of
anchors in shear, Vg, or Ve, respectively, must be
calculated in accordance with ACI 318-14 17.5.2 or ACI
318-11 D.6.2, as applicable, with modifications as
described in this section. The basic concrete breakout
strength of a single anchor in shear, V,, must be
calculated in accordance with ACI 318-14 17.5.2.2 or
ACI 318-11 D.6.2.2, as applicable, using the value of £,
and d; given in Table 4 of this report.

For anchors installed in the topside of concrete-filled
steel deck assemblies, the nominal concrete breakout
strength of a single anchor or group of anchors in
shear, Vo or Vepg, respectively, must be calculated in
accordance with ACI 318-14 17.5.2 or ACI 318-11
D.6.2, as applicable, using the actual member topping
thickness, Hmingeck, in the determination of Ay.
Minimum member topping thickness for anchors in the
topside of concrete-filled steel deck assemblies is
given in Tables 1 and 2 of this report, as applicable.

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete filled steel deck floor and roof
assemblies, as shown in Figures 5A, 5B, 6A and 6B,
calculation of the concrete breakout strength in
accordance with ACI 318-14 17.5.2 or ACI 318-11 D.6.2,
as applicable, is not required.

4.1.7 Requirements for Static Concrete Pryout
Strength in Shear, Vi, or Vpe: The nominal concrete
pryout strength of a single anchor or group of anchors,
Voo or Vi, respectively, must be calculated in
accordance with ACI 318-14 17.5.3 or ACI 318-11 D.6.3,
as applicable, using the value of k¢, provided in Table 4,
and the value of Ng or Nepg as calculated in Section
4.1.3 of this report.
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For anchors installed in the soffit of sand-lightweight or
normal-weight concrete filled steel deck floor and roof
assemblies, as shown in Figures 5A, 5B, 6A and 6B,
calculation of the concrete pryout strength in accordance
with ACl 318-14 17.5.3 or ACl 318-11 D.6.3, as
applicable, is not required.

4.1.8 Requirements for Seismic Design:

4.1.8.1 General: For load combinations including
seismic loads, the design must be performed in
accordance with ACI 318-14 17.2.3 or ACI 318-11 D.3.3,
as applicable. Modifications to ACI 318-14 17.2.3 shall
be applied under 2015 IBC Section 1905.1.8. For the
2012 IBC, Section 1905.1.9 shall be omitted.
Modifications to ACI 318-08 D.3.3 shall be applied under
Section 1908.1.9 of the 2009 IBC.

The nominal steel strength and nominal concrete
breakout strength for anchors in tension, and the
nominal concrete breakout strength and pryout strength
for anchors in shear, must be calculated according to
ACI 318-14 17.4 and 17.5 or ACI 318-11 D.5 and D.6,
respectively, as applicable, taking into account the
corresponding values in Tables 3 and 4 of this report.

The anchors comply with ACI 318-14 2.3 or ACI 318-
11 D.1, as applicable, as brittle steel elements and must
be designed in accordance with ACI 318-14 17.2.3.4,
17.2.3.5, 17.2.36, or 17.2.3.7, ACI 318-11 D.3.3.4,
D.3.3.5, D.3.3.6 or D.3.3.7; or ACI 318-08 D.3.3.4,
D.3.3.5 or D.3.3.6, as applicable.

The '/s-inch-diameter (6.4 mm), */g-inch-diameter
(9.5 mm), "/o-inch-diameter (12.7 mm), */g-inch-diameter
(15.9 mm) and 3/,-inch-diameter (19.1 mm) Screw-Bolt+
anchors and the '/4-inch-diameter (6.4 mm) and %/g-inch-
diameter (9.5 mm) Hangermate+ anchors may be
installed in regions designated as IBC Seismic Design
Categories A through F.

4.1.8.2 Seismic Tension: The nominal steel strength
and nominal concrete breakout strength for anchors in
tension must be calculated according to ACI 318-14
17.41 and 17.4.2, or ACI 318-11 D.5.1 and D.5.2,
respectively, as applicable, as described in Sections
4.1.2 and 4.1.3 of this report. In accordance with ACI
318-14 17.4.3.2 or ACI 318-11 D.5.3.2, as applicable,
the appropriate value for nominal pullout strength in
tension for seismic loads, Npeq described in Table 3 of
this report, must be used in lieu of N,. Npeq may be
adjusted by calculations for concrete compressive
strength in accordance with Eqg-1 of this report.

Where values for N, e, are not provided in Table 3, the
pullout strength in tension for seismic forces need not be
evaluated.

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete-filled steel deck floor and roof
assemblies, the nominal pullout strength in tension for
seismic loads, Np deckeq, IS provided in Table 5 and must
be used in lieu of Npc. Npdeckeq May be adjusted by
calculations for concrete compressive strength in
accordance with Eqg-1 of this report where the value of
3,000 psi or 20.7 MPa must be substituted for the value
of 2,500 psi or 17.2 MPa in the denominator.

4.1.8.3 Seismic Shear: The nominal concrete breakout
strength and pryout strength for anchors in shear must
be calculated according to ACI 318-14 17.5.2 or 17.5.3,
or ACI 31811 D.6.2 and D.6.3, respectively, as
applicable, as described in Sections 4.1.6 and 4.1.7 of
this report. In accordance with ACI 318-14 17.5.1.2 or
ACI 318-11 D.6.1.2, as applicable, the appropriate value
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for nominal steel strength in shear for seismic loads,
Visa,eq described in Table 4 of this report, must be used in
lieu of Vga.

For anchors installed in the soffit of sand-lightweight or
normal-weight concrete-filled steel deck floor and roof
assemblies, as shown in Figures 5A, 5B, 6A and 6B, the
appropriate value for nominal steel strength in shear for
seismic loads, Vs deckeq, described in Table 5 must be
used in lieu of Vs,.

4.1.9 Requirements for Interaction of Tensile and
Shear Forces: The effects of combined tensile and
shear forces must be determined in accordance with ACI
318-14 17.6 or ACI 318-11 D.7, as applicable.

4.1.10 Requirements for Critical Edge Distance, cac:
In applications where ¢ < ca and supplemental
reinforcement to control splitting of the concrete is not
present, the concrete breakout strength in tension for
uncracked concrete, calculated according to ACI 318-14
17.4.2 or ACl 318-11 D.5.2, as applicable, must be
further multiplied by the factor we, v given by Eq-3:

Weon = & (Eq-3)
c

ac

whereby the factor @y, n need not be taken less than
1.5hgy

- For all other cases, Wy = 1.0. In lieu of using ACI
ac

318-14 17.7.6 or ACI 318-11 D.8.6, as applicable, values
of cac provided in Tables 1 and 2 of this report must be
used.

4.1.11 Requirements for Minimum Member
Thickness, Minimum Anchor Spacing and Minimum
Edge Distance: In lieu of ACI 318-14 17.7.1 and 17.7.3,
or AClI 318-11 D.8.1 and D.8.3, respectively, as
applicable, the values of sy, and ¢mip as given in Table 1
of this report must be used. In lieu of ACI 318-14 17.7.5
or ACI 318-11 D.8.5, as applicable, minimum member
thicknesses, hmin, as given in Table 1 of this report must
be used.

For anchors installed in the topside of concrete-filled
steel deck assemblies, the anchors must be installed in
accordance with Tables 1 and 2 and Figure 4 of this
report.

For anchors installed through the soffit of steel deck
assemblies, the anchors must be installed in accordance
with Figures 5A, 5B, 6A, and 6B, and shall have an axial
spacing along the flute equal to the greater of 3her or
1.5 times the flute width.

4.1.12 Requirements for Lightweight Concrete: For
the use of anchors in lightweight concrete, the
modification factor A, equal to 0.8\ is applied to all
values of \/f_ affecting N, and V..

For ACI 318-14 (2015 IBC), ACI 318-11 (2012 IBC)
and ACI 318-08 (2009 IBC), A shall be determined in
accordance with the corresponding version of ACI 318.

For anchors installed in the soffit of sand-lightweight
concrete-filled steel deck and floor and roof assemblies,
further reduction of the pullout values provided in this
report is not required.

4.2 Allowable Stress Design (ASD):

4.2.1 General: Design values for use with allowable
stress design load combinations calculated in
accordance with Section 1605.3 of the IBC must be
established using Eqg-4 and Eg-5 as follows:
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Talowable ASD = (Eq-4)

Vallowable ASD = (Eg-5)

where:
Tatowavie.asp =  Allowable tension load (Ibf or kN)
Vanowavieasp =  Allowable shear load (Ibf or kN)

dNp =  Lowest design strength of an anchor
or anchor group in tension as
determined in accordance with ACI
318-14 Chapter 17 and 2015 IBC
Section  1905.1.8, ACI 318-11
Appendix D, ACI 318-08 Appendix
D and 2009 IBC Section 1908.1.9,
and Section 4.1 of this report, as
applicable (Ibf or kN).

Lowest design strength of an anchor
or anchor group in shear as
determined in accordance with ACI
318-14 Chapter 17 and 2015 IBC
Section 1905.1.8, ACI 318-11
Appendix D, ACI 318-08 Appendix D
and 2009 IBC Section 1908.1.9, and
Section 4.1 of this report, as
applicable (Ibf or kN).

Conversion factor calculated as a
weighted average of the load factors
for the controlling load combination.
In addition, a must include all
applicable factors to account for non-
ductile failure modes and required
over-strength.

Vi =

The limits on edge distance, anchor spacing and
member thickness as given in Tables 1 and 2 of this
report must apply. An example of Allowable Stress
Design tension values for illustrative purposes is shown
in Table 6 of this report.

4.2.2 Interaction of Tensile and Shear Forces: The
interaction must be calculated and consistent with ACI
318-14 17.6 or ACI 318 (-11, -08) D.7, as applicable, as
follows:

For shear loads V = 0.2Vajowanieasp, the full allowable
load in tension Taowabie aso Must be permitted.

For tension loads T < 0.2Tajowabie asp, the full allowable
load in shear Vajowanie,asp must be permitted.

+—2 <12
Vailowabie

For all other cases: (Eg-6)

allowable

4.3 Installation:

Installation parameters are provided in Tables 1 and 2,
and Figures 1A, 2 and 3 of this report. Anchor locations
must comply with this report and plans and
specifications approved by the code official. The Screw-
Bolt+ and Hangermate+ screw anchors must be installed
according to the manufacturer’'s published installation
instructions and this report. Recommendations for
installation equipment is given in Table A. Anchors must
be installed in holes drilled using carbide-tipped masonry
drill bits complying with ANSI B212.15.

The Screw-Bolt+ and Hangermate+ screw anchors are
permitted to be loosened by a maximum of one full turn
and retightened with a torque wrench or powered impact
wrench to facilitate fixture attachment or realignment.
Complete removal and reinstallation of the anchor is not
allowed.
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For anchor installation in the topside of concrete-filled
steel deck assemblies, installation must comply with
Tables 1 and 2 and Figure 4, as applicable.

For installation in the soffit of concrete on steel deck
assemblies, the hole diameter in the steel deck must not
exceed the diameter of the hole in the concrete by more
than '/g inch (3.2 mm). For member thickness and edge
distance restrictions for installations into the soffit of
concrete on steel deck assemblies, see Table 5 and
Figures 5A, 5B, 6A, and 6B.

4.4 Special Inspection:

Periodic special inspection is required, in accordance
with Section 1705.1.1 and Table 1705.3 of the 2015 IBC
or 2012 IBC, as applicable; Section 1704.15 and Table
1704.4 of the 2009 IBC; or Section 1704.13 of the 2006
IBC, as applicable. The special inspector must make
periodic inspections during anchor installation to verify
anchor type, anchor dimensions, concrete type,
concrete compressive strength, hole dimensions, drill bit
size and type, anchor spacing, edge distances, concrete
thickness, anchor embedment, maximum impact wrench
power and adherence to the manufacturer's published
installation instructions. The special inspector must be
present as often as required in accordance with the
“statement of special inspection.”

5.0 CONDITIONS OF USE

The Screw-Bolt+ and Hangermate+ screw anchors
described in this report comply with, or are a suitable
alternative to what is specified in, those codes listed in
Section 1.0 of this report, subject to the following
conditions:

5.1 The anchors must be installed in accordance with
the manufacturer’s published installation
instructions and this report. In case of a conflict, this
report governs.

5.2 Anchor sizes, dimensions, and minimum
embedment depths are as set forth in this report.

5.3 The "/sinch to ¥/4-inch (6.4 mm to 19.1 mm) Screw-
Bolt+ anchors and 1/4-inch- and 3/3-inch-diameter
(6.4 mm and 9.5 mm) Hangermate+ anchors must
be installed in cracked and uncracked normal-
weight concrete and lightweight concrete having a
specified compressive strength, f¢, of 2,500 psi to
8,500 psi (17.2 MPa to 58.6 MPa).

5.4 The "/s-inch to "/2-inch (6.4 mm to 12.7 mm) Screw-
Bolt+ anchors may be installed in the topside of
cracked and uncracked normal-weight or sand-
lightweight concrete-filled steel deck having a
minimum specified compressive strength, f%, of
2,500 psi to 8,500 psi (17.2 MPa to 58.6 MPa).

5.5 The "/sinch to ¥/4-inch (6.4 mm to 19.1 mm) Screw-
Bolt+ anchors and '/sinch- and 3/g-inch-inch-
diameter (6.4 mm and 9.5 mm) Hangermate+
anchors must be installed in the soffit of cracked
and uncracked normal-weight or sand-lightweight
concrete-filled steel deck having a minimum
specified compressive strength, f%, of 3,000 psi
(20.7 MPa).

5.6 The values of ¢ used for calculation purposes must
not exceed 8,000 psi (55.2 MPa).

5.7 Strength design values must be established in
accordance with Section 4.1 of this report.

5.8 Allowable design values must be established in
accordance with Section 4.2 of this report.

5.9 Anchor spacing(s) and edge distance(s), and
minimum member thickness, must comply with

27

Tables 1 and 2, and Figures 4, 5A, 5B, 6A, and 6B
of this report.

5.10 Reported values for the Hangermate+ with an
internally threaded head do not consider the steel
insert element which must be verified by the design
professional. Shear design values in this report for
the Hangermate+ with an internally threaded head
are for threaded rod or steel inserts with an ultimate
strength, F, = 125 ksi; threaded rod or steel inserts
with an F, less than 125 ksi are allowed provided
the steel strength shear values are multiplied by the
ratio of F, (ksi) of the steel insert and 125 ksi.

5.11 Prior to installation, calculations and details
demonstrating compliance with this report must be
submitted to the code official. The calculations and
details must be prepared by a registered design
professional where required by the statutes of the
jurisdiction in which the project is to be constructed.

5.12 Since an ICC-ES acceptance criteria for evaluating
data to determine the performance of anchors
subjected to fatigue or shock loading is unavailable
at this time, the use of these anchors under such
conditions is beyond the scope of this report.

5.13 The '/4-inch- to %j-inch-diameter (6.4 mm to
19.1 mm) Screw-Bolt+ anchors and ' 4-inch-
and %/g-inch-diameter (6.4 mm and 9.5 mm)
Hangermate+ anchors may be installed in regions
of concrete where cracking has occurred or where
analysis indicates cracking may occur (fi > f),
subject to the conditions of this report.

5.14 The '/4-inch- to */4-inch-diameter (6.4 mm to
19.1 mm) Screw-Bolt+ anchors and '/-inch-
and %/g-inch-diameter (6.4 mm and 9.5 mm)
Hangermate+ anchors may be used to resist short-
term loading due to wind or seismic forces (Seismic
Design Categories A through F under the IBC),
subject to the conditions of this report.

5.15 Anchors are not permitted to support fire-
resistance-rated construction. Where not otherwise
prohibited by code, Screw-Bolt+ and Hangermate+
anchors are permitted for installation in fire-
resistance-rated construction provided that at least
one of the following conditions is fulfilled:

e Anchors are used to resist wind or seismic forces
only.

e Anchors that support a fire-resistance-rated
envelope or a fire-resistance-rated membrane,
are protected by approved fire-resistance-rated
materials, or have been evaluated for resistance
to fire exposure in accordance with recognized
standards.

e Anchors are used to support nonstructural
elements.

5.16 Anchors have been evaluated for reliability against
brittle failure and found to be not significantly
sensitive to stress-induced hydrogen embrittlement.

5.17 Use of carbon steel anchors with zinc plating in
accordance with ASTM B633 as described in
Section 3.1 and 3.2 of this report is limited to dry,
interior locations.

5.18 Special inspection must be provided in accordance
with Section 4.4.

5.19 Screw-Bolt+ and Hangermate+ are manufactured
under an approved quality control program with
inspections by ICC-ES.
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6.2 Quality control documentation.

6.0 EVIDENCE SUBMITTED

IDENTIFICATION
The Screw-Bolt+ and Hangermate+ screw anchors are

7.0

6.1 Data in accordance with the ICC-ES Acceptance

Anchors in Concrete
Elements (AC193), dated October 2015, which

Mechanical

Criteria for

identified in the field by dimensional characteristics and

incorporates requirements in ACI 355.2-07 / ACI

packaging. A diameter and length marking is stamped

on the hex head of each Screw-Bolt+ screw anchor;

these are Vvisible after

in cracked and uncracked

for use
concrete; including Test No. 11 (AC193, Annex 1,

Table 4.2) for reliability of screw anchors against
brittle failure, and optional service-condition Test
No. 18 and Test No. 19 (AC193, Annex 1, Table

4.2) for seismic tension and shear.

355.2-04,

verification.

installation for

Packages are identified with the anchor name; part

number; type; anchor size and length; and the evaluation

report number ESR-3889).

TABLE A—RECOMMENDED INSTALLATION EQUIPMENT MATRIX

CATALOG NUMBER

ZINCPLATED ~ GALVANIZED

*PFM1411000
PFM1411020
PFM1411060
PFM1411080
PFM1411100

*PFM1411160
PFM1411220
PFM1411240
PFM1411280
PFM1411300
PFM1411320

PFM1461240
PFM1461280
PFM1461300
PFM1461320

*PFM1411340
PFM1411360
PFM1411380
PFM1411420
PFM1411460
PFM1411480
PFM1411520

PFM1461420
PFM1461460
PFM1461480
PFM1461520

*PFM1411540
PFM1411580
PFM1411600
PFM1411640
PFM1411680

PFM1461600
PFM1461640
PFM1461680

“PFM1411700
*PFM1411720
PFM1411760
PFM1411800
PFM1411840
PFM1411880

PFM1461800
PFM1461850

20V MAX** SDS PLUS ROTARY HAMMERS

1" D-Handle  L-Shape w/

E-Clutch

FLEXVOLT
SDS MAX

20V MAX** IMPACT WRENCHES

DCF880M2
1/2" Impact

es

ancioR | Lengry | AOLE | SQUKET | gy | MASTER CARBIDE BITS IMPACT RATED SOCKETS

1/4" x1-1/4" 1-1/4"  1/4" 716" 100 600 DW5517 DW5417 Dwo417 = DWMT744798 = =

1/4" x 1-3/4" 1-3/4" 174" 7/16" 100 600 DW5517 DW5417 DW5417 = DWMT744798 = =

1/4" x 2-1/4" 2-1/4" 1/4" 716" 100 600 DW5517 DW5417 DW5417 = DWMT744798 = =

1/4" x 2-5/8" 2-5/8" 1/4" 7/16" 100 500 DW5517 DW5417 DWb5417 DWMT74479B - -
1/4" x 3" 3 1/4" 7/16" 100 500 DW5517 DW5417 DW5417 = DWMT74479B = =

3/8" x 1-3/4" 1-3/4" 38" 916" 50 300 DW5527 DW5427 Dwb5427 = - DWMT751228B -

38" x 2-1/2" 2-1/2" 3/8" 9/16" 50 300 DW5527 Dws427 DW5427 o e DWMT75122B -
38" x 3" aF 3/8" 9/16" 50 250 DW5527 DW5427 DW5427 - - DWMT75122B -
38" x 4" 4" 318" 916" 50 250 DW5527 Dw5427 DW5427 = DWMT75122B =
3/8" x 5" 5% 3/8" 9/16" 50 250 DW5529 DW5429 DW5429 5 = DWMT75122B =
3/8" x6" 6" 38" 9/16" 50 150 DW5529 DW5429 DW5429 DWMT75122B 2
1/2%x 2+ 2 1/2" 3/4" 50 200 DW5537 DW5437 DW5437 = = = DWMT75113B

12" x 2-1/2" 2-172" 172" 3/4" 50 200 DW5537 DW5437 DW5437 - = = DWMT75113B
2%% 3% 3 172" 3/4" 50 150 DW5537 DW5437 DW5437 = = = DWMT75113B
112" x 4" 4" 1/2" 3/4" 50 150 DW5537 Dw5437 DW5437 - - - DWMT75113B
112" x5" 5" 12" 3/4" 25 100 DW5538 DW5438 DW5438 = = = DWMT75113B
1/2" x 6" 6" 172" 3/4" 25 7% DW5538 DW5438 DW5438 = = = DWMT75113B
1/2" x 8" 8" 172" 3/4" 25 100 DW5538 DW5438 DW5438 = = = DWMT75113B
5/8" x 3" 3" 58"  15/16" 25 100 DW5471 DW5446 DW5471 DW5806 - - DWMT75104B
58" x 4" 4" 518" 15/16" 25 100 Dws4m DW5446 DW5471 DW5806 - - DWMT75104B
5/8" x 5" 5t 5/8" 15/16" 25 75 DW5471 DW5446 DW54M1 DW5806 = = DWMT75104B
5/8" x 6" 6" 58" 15/16" 25 75 Dws471 DW5446 DW5471 DW5806 - - DWMT75104B
5/8" x 8" 8" 5/8" 15/16" 25 50 DW5471 DW5447 DW5471 DW5806 = = DWMT75104B
3/4" x 3" 3 34" 118" 20 60 DW5474 DW5453 DW5474 DW5810 = = DWMT75125B
3/4" x 4" 4" 34" 1-1/8" 20 60 DW5474 DW5453 DW5474 DW5810 - = DWMT75125B
3/4" x 5" Gy 3/4" 1-1/8" 20 60 DW5474 DW5453 DW5474 DW5810 = = DWMT75125B
34" x 6" 6" 34" 1-1/8" 20 60 DW5474 DW5453 DW5474 DW5810 - - DWMT75125B
3/4" x 8" 8" 34" 1-1/8" 10 40 DW5474 DW5455 DW5474 DW5810 = = DWMT75125B
3/4" x10" 10" 3/4" 20 DW5475 DW5455 DW5475 DW5812 = = DWMT75125B

th Design. The anchor is 1 Optimum - (Not Recommended) ** Maximum initial battery voltage (measured

uta workload) is 20 volts. Nominal voltage is 18.

28
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TABLE B—INSTALLATION AND DESIGN INDEX'

. Tension Design Data Shear Design Data
Installation
Product Name e
Specifications Concrete Top of Steel Deck | Steel Deck Soffit | Concrete | Top of Steel Deck | Steel Deck Soffit

Screw-Bolt+ Tables 1,2 and 5 Table 3 Table 3 Table 5 Table 4 Table 5
Hangermate+ Table 1 and 5 Table 3 Table 3 Table 5 Table 4 Table 5

AR A through F

Uncracked DAL AR AR A A through F

For Sl: 1 inch = 25.4 mm. For pound-inch units: 1 mm = 0.03937 inch.
"Reference ACI 318-14 17.3.1.1 or ACI 318-11 D.4.1.1, as applicable. The controlling strength is decisive from all appropriate failure modes (i.e. steel,
concrete breakout, pullout, pryout, as applicable) and design assumptions.
2See Section 4.1.8 for requirements for seismic design, where applicable.

anch

FIGURE 1A—SCREW-BOLT+ ANCHOR DETAIL (Left Picture)
AND HANGERMATE+ ANCHOR DETAIL (Right Picture)

1.) Using the
proper drill bit
size, drill a hole
into the base
material to the
required depth.
The tolerances
of the drill bit
used should
meet the
requirements of
ANSI Standard
B212.15.

1.) Using the
proper drill bit
size, drill a hole
into the base
material to the
required depth.
The tolerances
of the drill bit
used should
meet the
requirements of
ANSI Standard
B212.15.

. particles left
" from drilling.

2.) Remove
dust and
debris from
hole using a
hand pump,
compressed
airora
vacuum to
remove
loose

3.) Select a powered
impact wrench or torque
wrench and do not
exceed the maximum
torque, F‘mpact,max or
Tinstmax, respectively, for
the selected anchor
diameter and embedment
(See Table 1). Attach an
appropriate sized hex
socket to the wrench.
Mount the screw anchor
head into the socket.

FIGURE 2—SCREW-BOLT+ INSTALLATION INSTRUCTIONS

2.) Remove
dust and
debris from
hole using a
hand pump,
compressed
airora
vacuum to
remove
loose
patrticles left
from drilling.

3.) Select a powered
impact wrench or torque
wrench and do not
exceed the maximum
torque, I’mpacr,max or
Tinstmax, respectively, for
the selected anchor
diameter and embedment
(See Table 1). Attach an
appropriate sized hex
socket to the wrench.
Mount the screw anchor
head into the socket.

FIGURE 1B—SCREW-BOLT+ (Top Picture)
AND HANGERMATE+
(Bottom Pictures — Internally Threaded Head and
External Thread Head Rod Hanger Versions)

4.) Drive the anchor
with an impact
wrench or torque
wrench through the
fixture and into the
hole until the head
of the anchor comes
into contact with the
fixture. The anchor
must be snug after
installation. Do not
spin the hex socket
off the anchor to
disengage.

4.) Drive the anchor
with an impact wrench
or torque wrench
through the fixture and
into the hole until the
head of the anchor
comes into contact
with the member
surface. Do not spin
the hex socket off the
anchor to disengage.
Insert threaded rod or
threaded bolt element
into Hangermate+.

FIGURE 3—HANGERMATE+ INSTALLATION INSTRUCTIONS (Internally Threaded Rod Hanger Version lllustrated)

29
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TABLE 1—SCREW-BOLT+ AND HANGERMATE+ ANCHOR INSTALLATION AND SUPPLEMENTAL INFORMATION"%*

Nominal Anchor Size (inch)

Anchor Property / . .
. s Notation | Units T A 3 A A T
Setingputenmat ey Hangermate+| Screw-Bolt+ Screw-Bolt+ Screw-Bolt+ Screw-Bolt+ Screw-Bolt+
Head style - - Threaded Hex Head Hex Head Hex Head Hex Head Hex Head
) , in. 0.250 0.250 0.375 0.500 0.625 0.750
Nominal anchor diameter da (mm) (6.4) (6.4) (9.5) (12.7) (15.9) (19.1)
Minimum diameter of hole d in. N/A s ', s 3, Is
clearance in fixture h (mm) (9.5) (12.7) (15.9) (19.1) (22.2)
Nominal drill bit diameter Ao in. '/ ANS| /4 ANSI 3/g ANSI '/, ANSI 5/g ANSI 3, ANS|
Minimum nominal h in. 1% [ 2% | 1% [ 2% 2 |2 [ 3% | 2% | 3 |4 |3%]| 4 5 4",
lembedment depth® nom (mm) | @1) | ©4)| @1) | 64) | (51) | (64) | (83) | (64) | (76) |(108)] (83) [(102)| (127)|  (108)
Effective embedment h in. 120 [1.94 | 120 [ 1.94 [1.33[1.75[2.39 [ 1.75 | 2.17 | 3.23 | 2.24 | 2.88 | 3.73 3.08
of (mm) | 30) | (49) | 30) | (49) | (33) | (44) | (60) | (44) | (55) | (82) | (56) | (73)| (94) (78)
. in. 2 2 | 2 25 | 2% | 2715 | 3% | 2715 | 3% | 4% | 3% | 4% | 5% 4%
Minimum hole depth hs mm | 1) | 73| 61 | @3)| 60)| 73) | 92) | 73) | 88) |(117)| 86) |11 )| (137)|  (117)
Minimum concrete member ho in. | 4 | 3| 4 |3 4 5 |4 |5 |6| 56| 7 6
thickness min (mm) | (83) [(102)| (83) [(102)| (89) |(102)|(127)|(114)](133)| (171)|(127)|(152)| (178)| (152)
o . 6 _ in. 1, 1, Crmin = 1" (38) 1, 13, 1,
Minimum edge distance Cmin (mm) (38) (38) for Smn 2 3 (76); (44) (44) (44)
N o 6 _ in. 1, 1, Smin = 2 (51) 2%, 2%, 3
Minimum spacing distance Smin (mm) (38) (38) for Cpn = 2 (51) (70) (70) (76)
Critical edge distance ou in. 43 61 43 61 50 63 7

(mm)  (110) (156) (110) (156) (127) (160)



ESR-3889 | Most Widely Accepted and Trusted Page 9 of 14

TABLE 2—ANCHOR SETTING INFORMATION FOR INSTALLATION ON THE TOP OF CONCRETE-FILLED STEEL DECK ASSEMBLIES
WITH MINIMUM TOPPING THICKNESS"***

Anchor Property / \ ) Ui i Nominal Anchoar Size (inch) i
Setting Information SELE L la ls l2
Screw-Bolt+ Screw-Bolt+ Screw-Bolt+
Head style - - Hex Head Hex Head Hex Head
. . in. 0.250 0.375
Nominal anchor diameter da (mm) (6.4) ©@

SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE OVER STEEL

ANCHOR (TYP>

DECK (MINIMUM 2,500 PSD

| /_ &3 jam gl |
il o 3 - . T . 4;
v .- = & e s 9 a q é
MIN. Loy .- L AR < "
2 172 . . R . w § foe W e
g - 7 e R R . . .
MIN. . : MIN, /2* .
15 4N S LE A\ e NO. 20 GAUGE
. : STEEL DECK MIN.
f HING CVALLEY)
S, ‘ | FLUTE EDGE
MIN, T
; TYP) MIN, 6°
1 3/4 I TYP) | LOWER FLUTE <RIDGE>
aye

URE 4—INSTALLATION DETAIL FOR ANCHORS IN THE TOP OF CONCRETE OVER STEEL DECK

FLOOR AND ROOF ASSEMBLIES WITH MINIMUM TOPPING THICKNESS (SEE DIMENSIONAL PROFILE REQUIREMENTS)"?

31
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DEWALT

ENGINEERED BY POWers

GENERAL INFORMATION
POWER-STUD®+ SD1

Wedge Expansion Anchor

PRODUCT DESCRIPTION

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. Suitable base materials
include normal-weight concrete, sand-lightweight concrete, concrete over steel deck, and grouted
concrete masonry. The anchor is manufactured with a zinc plated carbon steel body and expansion
clip for premium performance. Nut and washer are included.

GENERAL APPLICATIONS AND USES

e Structural connections, i.e., beam e Tension zone applications, i.e., cable trays
and column anchorage and strut, pipe supports, fire sprinklers
e Safety-related attachments e Seismic and wind loading

e Interior applications / low level
corrosion environment

FEATURES AND BENEFITS

+ Consistent performance in high and low strength concrete

+ Nominal drill bit size is the same as the anchor diameter

+ 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

APPROVALS AND LISTINGS

e |nternational Code Council, Evaluation Service (ICC-ES), ESR-2818 for cracked and uncracked concrete
e International Code Council, Evaluation Service (ICC-ES), ESR-2966 for masonry
e Code compliant with the 2015 IBC, 2015 IRC, 2012 IBC, 2012 IRC, 2009 IBC, and 2009 IRC

e Tested in accordance with ACI 355.2/ASTM E 488 and ICC-ES AC193 for use in structural
concrete under the design provisions of ACl 318-14 Chapter 17 or ACl 318-11/08 Appendix D

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

e Tested in accordance with ICC-ES ACO1 for use in Masonry
e Underwriters Laboratories (UL Listed) - File No. EX1289, see listing for sizes

GUIDE SPECIFICATIONS

CSI Divisions: 03 16 00 - Concrete Anchors, 04 05 19.16 - Masonry Anchors and 05 05 19 - Post-
Installed Concrete Anchors. Expansion anchors shall be Power-Stud+ SD1 as supplied by DEWALT,
Towson, MD. Anchors shall be installed in accordance with published instructions and the Authority
Having Jurisdiction.

SECTION CONTENTS

General Information......................... 1
Material Specifications.................... 2
Installation Instructions................... 2
Reference Data (ASD)
Strength Design (SD).......................

Strength Design
Performance Data.......................... 13

Ordering Information.................... 14

POWER-STUD+ SD1
ASSEMBLY

THREAD VERSION

e UNC threaded stud
ANCHOR MATERIALS

e 7Zinc plated carbon steel body with
expansion clip, nut and washer

ANCHOR SIZE RANGE (TYP.)

e 1/4" diameter through 1-1/4"
diameter

SUITABLE BASE MATERIALS

e Normal-weight concrete

e Structural sand-lightweight concrete
e Concrete over steel deck

e (Grouted concrete masonry (CMU)

CODE LISTED | | CODE LISTED
ICC-ES ESR-2818 ICC-ES ESR-2966
CONCRETE MASONRY

_

www.DEWALT.com
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS

Anchor component Specification
Anchor Body Medium carbon steel
Hex nut Carbon steel, ASTM A 563, Grade A
Washer Carbon Steel, ASTM F 844; meets dimensional requirements of ANSI B18.22.2. Type A Plain

Expansion wedge (clip)

Carbon Steel

Plating

Zinc plating according to ASTM B 633, SC1 Type Il (Fe/Zn 5).
Minimum plating requirements for Mild Service Condition.

INSTALLATION INSTRUCTIONS

Installation Instructions for Power-Stud+ SD1

Power-Stud+ SD1 Anchor Detail

Step 1
Using the proper
drill bit size, drill a

Step 2
Remove dust
and debris from

Step 3
Position the washer
on the anchor and

hole into the base the hole during thread on the nut.
material to the drilling, (e.g. If installing through
required depth. dust extractor, a fixture, drive the
The tolerances of hollow bit) or anchor through the
the drill bit used following drilling fixture into the hole.
should meet the (e.g. suction, Be sure the anchor

is driven to the
minimum required

requirements of
ANSI Standard

forced air) to
extract loose

B212.15. particles created embedment depth,
by drilling. Pnom.
' .V A ' .V 4 .L> >

Installation Instructions for Power-Stud+ SD1 Tie Wire Version

iy e pteg Step 1 .. °] Step2 — .. ] Step3

c, ) , <. | Using the proper Remove dust g | Drive the anchor

. | drill bit size, drill a and debris from into the hole until

hole into the base the hole during the head is firmly
material to the drilling, (e.g. seated against the
required depth. dust extractor, base material. Be
The tolerances of hollow bit) or sure the anchor is
the drill bit used following drilling driven to the required
should meet the (e.g. suction, embedment depth.

forced air) to
extract loose
particles created
by drilling.

requirements of
ANSI Standard
B212.15.

§ b} Ihﬂl"ﬂ"ﬂ“ﬁ"ﬁﬂﬁ"ﬂ"ﬂ"hﬂhzﬁ
1k 1

Ay TETETRTYS
A il'.ll (11 1 Ll L s T ]
d LR RS

Lanch AR UNC
Hex Nut Washer Threaded
Stud
Head Marking

: Legend

/ ‘r \ . Letter Code

O I '+” Symbol

=T Number Code

Length Identification

Power-Stud+ SD1 Anchor Assembly

Collar

= Length Identification Mark

Expansion
Wedge (Clip)

= Strength Design Compliant Anchor
(see ordering information)

= Carbon Steel Body and Carbon Steel Expansion Clip
(not on 1/4" diameter anchors)

Step 4

Tighten the anchor
with a torque wrench
by applying the
required installation
torque, Tinst. Note:
The threaded stud
will draw up during
tightening of the nut;
the expansion wedge
(clip) remains in
original position.

Step 4

Set the anchor with a
prying action using a
claw hammer.

Mandrel

Mark A B [H D E F G H 1 J K L M N 0 P Q R S T
From |1-1/2"| 2" [2-1/2"| 3" |3-1/2"| 4" [|4-1/2"| 5" |5-1/2"| 6" [e-1/2"| 7" |7-1/2"| 8" |8-1/2"| 9" |9-1/2"| 10" [ 11" | 12"
Up to

but not 2" |2-1/2*| 3" |[3-1/2"| 4" |4-1/2*| 5" |5-1/2"| 6" [e-1/2"| 7 |7-1/2"| 8" |8-1/2"| 9" |9-1/2"| 10" 12t 13"
including

Length identification mark indicates overall length of anchor.

Wedge Expansion Anchor

POWER-STUD ®+ SD1 W' {1V {J.YW VN (o1

TECH MANUAL — MECHANICAL ANCHORS ©2017 DeWALT —REV.B

www.DEWALT.com
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REFERENCE DATA (ASD)
Installation Specifications for Power-Stud+ SD1 in Concrete'*
Nominal Anchor Diameter
Anchor Property/ | yoyation | units
Setting Information ; : 1/4 3/8 172 5/8 3/ 7/8 1 1-1/4
) in, 0.250 0375 0.500 0,625 0.750 0.875 1000 1250
Anchor diameter do (mm) 6.4 05 (12.7) (15.9) (19.1) (2.9) (35.4) (318
Minimum diameter of p in, 5/16 7716 9716 11/16 13/16 1 T8 13/8
hole clearance in fixture h (mm) 75) (11.1) (14.3) (17.5) (20.6) (25.4) (28.6) (34.9)
A : 174" 38" 172" 58" 34" 78" i /4"
Norminal dril bit diameter | dbe in. ANS| ANS| ANS| ANS| ANS| ANS| ANS| ANS|
Minimum nominal h in. 1-1/8 1-5/8 2-1/4 2-3/4 3-3/8 4-1/2 4-1/2 6-1/2
embedment depth (mm) 29) @) 57) 70) 86) (114) (114) (165)
. in, 11/4 13/4 2.1/ 31/8 35/8 4778 4778 774
Minimum hole depth fo (mm) (48) (44) (64) 79) @) (122) (122) (184)
. Ft.-Iof 4 20 40 80 110 175 225 375
Installation torque Tinst (N-m) 6) @7 (54) (108) (149) (237) (305) (508)
Torque wrench/ )
Torque wre in, 716 9/16 3/4 15/16 1478 1-5/16 141/2 1718
Nut height . 7132 21/64 7116 35/64 41/64 34 55/64 11/16

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

(-% t 1. The minimum base material thickness should be 1.5hnom or 3", whichever is greater.
c% ° 2. See Performance Data in Concrete for additional embedment depths.
D
%" E Ultimate Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete'?
§ g Minimum Minimum Concrete Compressive Strength
g' N ':‘:":l'";‘:' Embedment f'c = 2,500 psi (17.3 MPa) fc = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa) fc = 6,000 psi (41.4 MPa)
™ ‘n Diameter D?.':_‘ h Tension Shear Tension Shear Tension Shear Tension Shear
e | in. (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
< : (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
Q D 1-1/8 1,435 1,255 1,660 1,255 R R
1/4 (28) (6.4) (5.6) (74) (5.6)
+@ 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)
m 1-5/8 2,685 2,540 3,100 2,540 R R
u 38 41) (12) (11.3 (13.8) (11.3)
2-3/8 3,485 2,540 3,815 2,540 4,410 2,540 5,400 2,540
m~l (60) (15.5) (11.3) (17) (11.3) (19.6) (11.3 (24) (11.3)
2-1/4 4,155 4195 4,800 4,195 B B
(57) (18.5) (18.7) (21.4) (18.7)
12 2-1/2 3,910 4,195 4,285 4195 4,950 4,195 6,060 4195
(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
(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) (650.1) (30.3 (54.9) (30.3) (63.4) (30.3) (65.7) (30.3)
3-3/8 7,860 12,580 9,075 12,580 R R
(86) (32.2) (56.0) (40.5) (56.0)
3/4 4 9,530 12,580 10,440 12,580 12,060 12,580 14,770 12,580
(102) (42.4) (56.0) (46.5) (56.0) (63.6) (56.0) (65.7) (56.0)
5-5/8 17,670 12,580 19,355 12,580 22,350 12,580 25,065 12,580
(143) (78.6) (56.0) (86.1) (56.0) (99.4) (56.0) (111.5) (56.0)
37/8 10,005 11,690 11,555 11,690 i i
& 718 (98) (44.5) (52.0) (61.4) (52.0)
E 4-1/2 11,320 11,690 12,405 11,690 15,125 11,690 19,470 11,690
= (114) (650.4) (52.0) (55.2) (52.0) (67.3) (62.0) (86.6) (52.0)
= 4-1/2 13,580 21,155 15,680 21,155 R R
= (114) (60.4) 94.1) (69.7) 94.1)
2 1 5-1/2 16,535 21,155 18,115 21,155 20,915 21,155 25,615 21,155
Z (140) (73.6) 94.1) (80.6) 94.1) 93 94.1) (114) 94.1)
= 8 21,530 21,155 24,865 21,155 R R
’Czj (203) (95.8) 94.1) (110.6) 94.1)
§ 5-1/2 20,275 29,105 23,410 29,105 R R
8 1-1/4 (140) (90.9) (129.4) (105.0) (129.4)
S 6-1/2 22,485 29,105 24,630 29,105 28,440 29,105 37,360 29,105
> (165) (100.0) (129.4) (109.6) (129.4) (126.5) (129.4) (166.2) (129.4)
;52 1. Tabulated load values are for anchors installed in uncracked concrete with no edge or spacing considerations. Concrete compressive strength must be at the specified minimum at the time of
- installation.
r‘ﬁ 2. Ultimate load capacities must be reduced by a minimum safety factor of 4.0 or greater to determine allowable working loads.
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REFERENCE DATA (ASD)

Allowable Load Capacities for Power-Stud+ SD1 in Normal-Weight Concrete'>**

o Minimum Concrete Compressive Strength
Nominal Minimum - - . -
Anchor Emlll)edn:lent fc = 2,500 psi (17.3 MPa) f’c = 3,000 psi (20.7 MPa) fc = 4,000 psi (27.6 MPa) f’c = 6,000 psi (41.4 MPa)
Diameter ﬁ,m Tension Shear Tension Shear Tension Shear Tension Shear
(in.) (mm) Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN)
1-1/8 360 315 415 315
14 (28) (1.6) (1.4 (1.8) (1.4)
1-3/4 695 315 695 315 695 315 695 315
(44) (3.1 (1.4 (3.1 (1.4 (3.1) (1.4) (3.1) (1.4
1-5/8 670 635 775 635 .
8 41) (3.0 (2.8 (3.4) (2.8
2-3/8 870 635 955 635 1,105 635 1,350 635
(60) 89 (2.8) 4.2) 238 4.9 238 6.0) (2.8)
2-1/4 1,040 1,050 1,200 1,050 R
(57) (4.6) (4.7) (53 (4.7)
12 2-1/2 980 1,050 1,070 1,050 1,240 1,050 1,515 1,050
64) 4.4 @.n 4.8) @.7) (5.5) @.7) 6.7) @7
3-3/4 1,990 1,050 2,180 1,050 2,515 1,050 3,080 1,050
(95) 8.9 @ 9.7) 4.7 (11.2) @.7) (13.7) @
2-3/4 1,360 1,705 1,570 1,705 R
(70) 6.0) (7.6) (7.0) (7.6)
5/8 3-3/8 1,655 1,705 1,815 1,705 2,095 1,705 2,565 1,705
(86) (7.4) (7.6) 8.1) (7.6) 9.3 (7.6) (11.4) (7.6)
4-5/8 2,815 1,705 3,085 1,705 3,560 1,705 3,615 1,705
117 (12.5) (7.6) (13.7) (7.6) (15.8) (7.6) (16.1) (7.6)
3-3/8 1,965 3,145 2,270 3,145 ~
(86) 8.7) (14.0) (10.1) (14.0)
3/4 4 2,385 3,145 2,610 3,145 3,015 3,145 3,620 3,145
(102) (10.6) (14.0) (11.6) (14.0) (13.4) (14.0) (16.1) (14.0)
5-5/8 4,420 3,145 4,840 3,145 5,590 3,145 6,265 3,145
(143) (19.7) (14.0) (21.5) (14.0) (24.9) (14.0) (27.9) (14.0)
3-7/8 2,500 2,925 2,890 2,925 R
78 (98) (11.1) (13.0) (12.9) (13.0)
4-1/2 2,830 2,925 3,100 2,925 3,780 2,925 4,870 2,925
(114) (12.6) (13.0) (13.8) (13.0) (16.8) (13.0) (21.7) (13.0)
4-1/2 3,395 5,290 3,920 5,290
(114) (15.1) (23.5) (17.4) (23.5)
1 5-1/2 4,135 5,290 4,530 5,290 5,230 5,290 6,405 5,290
(140) (18.4) (23.5) (20.2) (23.5) (23.3) (23.5) (28.5) (23.5)
8 5,380 5,290 6,215 5,290 .
(203) (23.9 (23.5) (27.6) (23.5)
5-1/2 5,070 7,275 5,850 7,275
114 (140) (22.6) (32.4) (26.0) (32.4)
6-1/2 5,620 7,275 6,160 7,275 7,110 7,275 9,340 7,275
(165) (25.0) (32.4) (27.4) (32.4) (31.6) (32.4) 41.5 (32.4)
1. Tabulated load values are for anchors installed in concrete. Concrete compressive strength must be at the minimum at the time of installation.
2. Allowable load capacities are calculated using an applied safety factor of 4.0.
3. Allowable load capacities must be multiplied by reduction factors when anchor spacing or edge distances are less than critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.

POWER-STUD ®+ SD1 W' {1V {J.YW VN (o1

TECH MANUAL — MECHANICAL ANCHORS ©2017 DeWALT —REV.B

Wedge Expansion Anchor
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g Spacing Distance and Edge Distance Tension (Fys, Fic) Adjustment Factors for Normal-Weight Concrete
g Dia.(in) | 1/4 | 3/8 | 1/2 [ 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 | 1 |(1-1/4| | Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 1 |1-1/4
: hoon (in.) (1-3/4|2-3/8)|2-1/2(3-3/4|3-3/8(|4-5/8| 4 |5-5/8(4-1/2|5-1/2(6-1/2| | hwn (in) |1-3/4|2-3/8|2-1/2|3-3/4|3-3/8|4-5/8| 4 |5-5/8|4-1/2|5-1/2]|6-1/2
> smn (in.) (2-1/4|3-1/2|4-1/2 5 6 (4-1/4] 6 |6-1/2(6-1/2| 8 8 Cac (in) [3-1/2(6-1/2| 8 8 6 10 | 11 | 16 (11-1/2 12 | 20
4 20 -0 -0 -1 - Cun (in)) |1-3/4|2-1/4|3-1/4(2-3/4(5-1/2|14-1/4| 5 | 6 | 7 | 8 | 8
4-5 oamfors| - - - - - -1-1-1-1- 1341080 - f - - - - - - - -
> afoso| - f - - - - -1--1-1- 2 fos7| - - - - - - - - -
F
2-3/41083 | - - - - - - - - - - 2-1/41 064 | 0.35 - - - - - - - -
> 3 1085 - - - - - - - - - - 2-1/210.71 | 0.38 - - - - - - - -
E 3-1/21090 084 | - - - - - - - - - 2-3/410.79 | 0.42 - 034 - - - - - -
: 4 10951087 | - - - - - - - - - 3 0.86 | 0.46 - 0.38 - - - - - -
o 4-1/41098 1089 | - - - o072 - - - - - 3-1/41 093 |1 0.50 | 0.41 | 0.41 - - - - - -
’ 4-1/211.00 | 0.90 | 0.91 - - 1073 - - - - - 3-1/211.00 | 0.54 | 044 | 0.44 | - - - - - -
m 5 11000941094 1079| - |075| - - - - - 4 1.00 | 0.62 | 0.50 | 0.50 - - - - - -
5-1/211.00 | 0.97 | 0.97 | 0.81 - |07 | - - - - - 4-1/411.00 | 0.65 | 0.53 | 0.53 - 043 - - - -
c% v 6 |1.00]1.00|1.00|083|088]0.79|0.87| - - - - 4-1/2'11.00 | 0.69 | 0.56 | 0.56 - 0.45
% ° 6-1/211.00 | 1.00 | 1.00 | 0.86 | 0.90 | 0.80 | 0.89 | 0.79 | 0.85 | - - 5 1.00 | 0.77 ] 0.63 | 0.63 - 1050|045
E';' E ‘§ 7 |1.00]1.00|1.00|0.88)093|0.82f091]081087| - - 5-1/211.00 | 0.85 | 0.69 | 0.69 | 0.92 | 0.55 | 0.50
g m E 7-1/211.00 | 1.00 | 1.00 | 0.90 | 0.96 | 0.84 | 0.93 | 0.82 | 0.89 | - - 6 1.000.92]075]0.75|1.00 | 0.60 |0.55] 0.38
%' .m é 8 |1.00)1.00|1.000.92|099]0.86|0.95]083]0.91|0.84|0.82 6-1/211.00 | 1.00 | 0.81 | 0.81 | 1.00 | 0.65 | 0.59 | 0.41
i ‘D g 8-1/211.00 | 1.00 | 1.00 | 0.94 | 1.00 | 0.88 | 0.97 | 0.85 | 0.93 | 0.85 | 0.83 7 1.00 | 1.00 | 0.88 | 0.88 | 1.00 | 0.70 | 0.64 | 0.44 | 0.61
§ E %’ 9 |1.00)1.001.000.97|1.00]0.89|0.99]0.86|0.94|0.87|0.84 7-1/211.00 | 1.00 | 0.94 | 0.94 | 1.00 | 0.75 | 0.68 | 0.47 | 0.65
Q D ¢§' 9-1/211.00 | 1.00 | 1.00 { 0.99 | 1.00 | 0.91 | 1.00 | 0.87 | 0.96 | 0.89 | 0.85 8 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.80 | 0.73| 0.50 | 0.70 | 0.67 | 0.40
@ 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.93 | 1.00 | 0.89 | 0.98 | 0.90 | 0.86 ~|8-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.85 | 0.77| 0.53 | 0.74 | 0.71 | 0.43
; 10-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.90 | 1.00 | 0.92 | 0.87 '% 9 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90 | 0.82| 0.56 | 0.78 | 0.75 | 0.45
u 11 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 0.96 | 1.00 | 0.91 | 1.00 | 0.93 | 0.88 § 9-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 0.86] 0.59 | 0.83 | 0.79 | 0.48
w—l, 11-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 0.93 | 1.00 | 0.95 | 0.90 g 10 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {0.91] 0.63 | 0.87 | 0.83 | 0.50
12 |1.00 [1.00 {1.00 |1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 1.00 | 0.96 | 0.91 ;, 10-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {0.95] 0.66 | 0.91 | 0.88 | 0.53
12-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 | 0.98 | 0.92 & 11 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.69 | 0.96 | 0.92 | 0.55
13 |1.00 {1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 1.00 | 0.93 11-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.72 | 1.00 | 0.96 | 0.58
13-1/2|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 | 1.00 | 0.94 12 11.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.75 | 1.00 | 1.00 | 0.60
14 11.00 [1.00 {1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 1.00 | 0.95 12-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.78 | 1.00 | 1.00 | 0.63
14-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 13 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.81 | 1.00 | 1.00 | 0.65
15 |1.00 {1.00 {1.00 |1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 |1.00 | 0.97 13-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.84 | 1.00 | 1.00 | 0.68
15-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 14 11.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.88 | 1.00 | 1.00 | 0.70
16 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 14-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.91 | 1.00 | 1.00 | 0.73
15 1 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.94 | 1.00 | 1.00 | 0.75
15-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 0.97 | 1.00 | 1.00 | 0.78
16 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.80
@ 16-1/2]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.83
% 17 11.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.85
% 17-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.88
é 18 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.90
g 18-1/2]1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.93
é 19 |1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 {1.00] 1.00 | 1.00 | 1.00 | 0.95
% 19-1/2| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98
% 20 | 1.00 1.00]1.00| 1.00 | 1.00 | 1.00 |1.00| 1.00 | 1.00 | 1.00 | 1.00
g
>

[$)]
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Spacing Distance and Edge Distance Shear (F.s, F.c) Adjustment Factors for Normal-Weight Concrete

Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 | 1 (1-1/4(| Dia.(in) | 1/4 | 3/8 | 1/2 | 1/2 | 5/8 | 5/8 | 3/4 | 3/4 | 7/8 | 1 |1-1/4
hoon (in.) |1-3/4|2-3/8 |2-1/2|3-3/4(3-3/8(4-5/8| 4 |(5-5/8(4-1/2(5-1/2|16-1/2| | hwon (in.) |1-3/4|2-3/8|2-1/2|3-3/4|3-3/8|4-5/8| 4 |5-5/8|4-1/2|5-1/2(6-1/2
smin (in.) |2-1/4|3-1/2|4-1/2| 5 6 |4-1/4| 6 |6-1/2|6-1/2| 8 8 Cnin (in.) (1-3/4(2-1/4(3-1/4(2-3/4(5-1/2(4-1/4| 5 6 7 8 8

2-1/41085| - - - - - - - - - - 1-3/4 1039 | - - - - - - - - - -
2121087 | - - - - - - - - - - 2 1044 - - - - - - - - - -
2-3/41088 | - - - - - - - - - - 2-1/4 1050 [ 038 | - - - - - - - - -
3 1090 - - - - - - - - - - 2-1/2 1056 [ 042 | - - - - - - - - -
3-1/210931090 | - - - - - - - - - 2-3/4 (061|046 - 028 - - - - - - -
4 10971092 - - - - - - - - - 3 0671050 - |031| - - - - - - -
4-1/41098| 093 | - - - |o082| - - - - - 3-1/4 107210541054 033 | - - - - - -
4-1/211.001 094 | 095 - - |o082| - - - - - 3-1/2 1078 [ 058 | 0.58 [ 0.36 | - - - - - -
5 |100]09 097|086 - |083| - - - - - 4 1089)067)067]041] - - - - -
5-1/211.001 098 | 098|087 | - |085] - - - - - 4-1/4 1094 (071|071 [ 044 - 035 - -
6 |100]100)100]|089]091]086]092]| - - - - 4-1/2 11.00 (075|075 046 - |038| - -
6-1/211.00 | 1.00 | 1.00 | 090 | 0.93 | 0.87 1 093] 0.88 | 0.91 | - - 5 1100)083]083)051) - ]042]053
7 |100] 1.00]100)092)095]0.88|094|088|092| - - 5-1/211.00 | 0.92 | 0.92 | 0.56 | 0.67 | 0.46 | 0.59
7-1/211.00 | 1.00 | 1.00 | 093 097 | 0891 0.96 | 0.89 | 0.93 | - - 6 |1.00)100]100]062]0.73]050|0.64] 042
8 |[1.00] 1.00]100]0.95]0.99]0.90]|0.97]0.90]0.94)0.90|0.89 6-1/2 1 1.00 | 1.00 | 1.00 | 0.67 | 0.79 | 0.54 | 0.69 | 0.46

8-1/211.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.92 | 0.98 | 0.91 | 0.96 | 0.91 | 0.90 7 1100]100]100]072)085]058]0.75]049]067| - -

9 |[1.00] 1.00)100]098]100)0.93]0.99]0.92]0.97 092|091 7-1/211.00 1 1.00 | 1.00 | 0.77 | 091063080 053] 071 - -

9-1/211.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.94 ] 1.00 | 0.92 | 0.98 | 0.93 | 0.91 1.00]1.00]1.00]082]097]067]085]0.56]0.76] 0.61] 0.50

Wedge Expansion Anchor

Spacing Distance (inches)

10 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 0.95 | 1.00 [ 0.93 [ 0.99 | 0.94 | 0.92 8-1/2 1 1.00 | 1.00 | 1.00 | 0.87 ) 1.00 0.71) 091 ] 0.60 | 0.81] 0.65] 0.53

10-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.94 | 1.00 | 0.95 | 0.93 9 |100|100|100]|092f1.00|0.75|0.96|0.63|0.86| 0.69 | 0.56

Edge Distance (inches)

POWER-STUD ®+ SD1 W' {1V {J.YW VN (o1

11 1 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 1.00 [ 0.95 | 1.00 | 0.96 | 0.93 9-1/211.00 | 1.00 | 1.00 | 0.97 | 1.00 | 0.79 ] 1.00 | 0.67 ] 0.90 ] 0.72 ] 0.59
11-1/2] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 0.96 | 1.00 | 0.97 | 0.94 10 | 1.00|1.00| 1.00| 1.00| 1.00 | 0.83 | 1.00 | 0.70 | 0.95 | 0.76 | 0.62
12 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.98 | 0.95 10-1/21 1.00 | 1.00 | 1.00 | 1.00 | 1.00| 0.88 | 1.00| 0.74] 1.00 ] 0.80 | 0.65
12-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.97 | 1.00 | 0.99 | 0.95 11 | 1.00| 100|100 100 1.00| 092 1.00f 0.77 | 1.00 | 0.84 | 0.68
13 | 1.00| 1.00 | 1.00| 1.00| 1.00 | 1.00 | 1.00 { 0.98 | 1.00 | 1.00 | 0.96 11-1/211.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 1.00 | 0.81 | 1.00 | 0.88 | 0.71
13-1/21 1.00| 1.00 | 1.00| 1.00| 1.00 | 1.00 | 1.00 { 0.99 | 1.00 | 1.00 | 0.97 12 | 1.00|1.00| 100|100 1.00| 1.00| 1.00| 0.84| 1.00| 0.91| 0.74
14 1 1.00| 1.00 | 1.00f 1.00| 1.00| 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 0.97 12-1/211.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 0.88 | 1.00 | 0.95 0.78
14-1/21 1.00| 1.00 | 1.00| 1.00| 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 13 | 1.00| 100|100 1.00f 1.00| 1.00f 1.00f 091 1.00| 0.99 | 0.81 g
15 | 1.00| 1.00 | 1.00| 1.00| 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 0.99 13-1/2) 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00| 0.95| 1.00 | 1.00 | 0.84
15-1/2) 1.00| 1.00 | 1.00| 1.00| 1.00| 1.00 | 1.00 { 1.00 { 1.00 | 1.00 | 0.99 14 11.00| 100|100 100 100|100 1.00f 098 1.00( 1.00| 0.87
16 1 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 14-1/21.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.90

15 | 1.00 | 1.00 | 1.00|1.001.00|1.00|1.00|1.00|1.00|1.00]|0.93

15-1/2| 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96
16 ] 1.00|1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99

16-1/2| 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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g Ultimate and Allowable Load Gapacities in Tension for Power-Stud+ SD1 in CODE LISTED
g Grout Filled Goncrete Masonry Wall Faces'>*"> ICC-ES ESR-2966
: Grout-Filled Concrete Masonry
. . Min. Min. Min. Installation £m = 1,500 psi £m = 2,000 psi
; Wominal | Wominal | Embed. | Edge “End Torque o e
Depth Distance | Distance Tinst Ultimate | Allowable | Ultimate | Allowable
— Dlameter Dlameter in. in. in. ft-Ibf Load Load Load Load Winimum End H
] ] " Tension Tension Tension Tension Distance (o) [ |
0 (mm) (mm) (mm) (-m) Ibs. Ibs. Ibs. Ibs. 2 7 i
> | o | om | o '
-~ 3/8 3/8 2-3/8 4 4 20 2,225 445 2,670 535 % )
> ANSI (60.3) (101.6) (101.6) (27) (10.0) 2.0) (12.0) (2.4 _,ﬂ./j
1 172 2172 4 4 40 2,650 530 3,180 635 Tl
z ANSI (63.5) (101.6) (101.6) (54) (11.9 (2.4 (14.3) 2.9 Mortar Jint
0N 58 5/8 3-3/8 4 4 50 3,525 705 4230 845
- - ANSI (85.7) (101.6) | (101.6) (68) (15.9) (3.2) (19.0) (3.8)  WallFace
0o 12 12 80 7575 1515 8175 1635 e e pra 110N
3-3/8 (304.8) (304.8) (108) (33.7) 6.7) (36.4) (7.3
’ 34 3/4 (85.7) 20 20 80 7,575 1,515 8,175 1,635
Ul ANSI (508.0) (508.0) (108 (33.7) 6.7) (36.4) (7.3
4-3/4 12 12 80 7,580 1,515 8,755 1,750
(120.7) (304.8) (304.8) (108) (34.1) 6.8 (39.4) (7.9
(_% t 1. Tabulated load values for 3/8", 1/2" and 5/8" diameter anchors are installed in minimum 6" wide, Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units
S conforming to ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
C(-QD ° 2. Tabulated load values for 3/4" diameter anchors are installed in minimum 8" wide, Grade N, Type II, lightweight, medium-weight or normal-weight concrete masonry units conforming to ASTM
E C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
%l 3. Allowable load capacities listed are calculated using an applied safety factor of 5.0.
% m 4. The tabulated values are applicable for anchors installed into grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
%) m distance between two anchors may be reduced to minimum distance, smin, of 8 times the anchor diameter provided the allowable tension loads are multiplied by a reduction factor 0.80 and
SN allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.
:‘T; m 5. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.
> ﬂ 6. Allowable tension values for anchors installed into bed joints of grouted masonry wall faces with a minimum of 12" edge distance and end distance may be increased by 20 percent for the
g : 1/2-inch diameter and 10 percent for the 5/8-inch diameter.
Q D 7. 3/4 inch diameter anchor not included in ICC-ES ESR-2966.
+@ Ultimate and Allowable Load Capacities in Shear for Power-Stud+ SD1 CODE ED
o in Grout Filled Concrete Masonry Wall Faces'2**5 ICC-ES ESR-2966
D Grout-Filled Concrete Masonry
[y Nominal Nominal Er':ll::zd gdlge Igrl:(ll In;;arl'lla:'eon £m = 1,500 psi £m = 2,000 psi
Anchor Drill Bit . i i irecti i i Ultimate | Allowable | Ultimate | Allowable
Dia m eter | Di am o nf:‘).lh Dns}:.noe n|s::.nce Direction of Loading f;l'_ﬁ;f Load Load Load Load
d b » Shear Shear Shear Shear
(mm) (mm) (mm) (-m) Ibs. Ibs. Ibs. Ibs.
(kN) (kN) (kN) (kN)
38 3/8 2-3/8 4 4 Perpendicular or parallel to 20 2,975 595 3,570 715
ANSI (60.3) (101.6) (101.6) wall edge or end (27) (13.4) (2.7) (16.1) (3.2
4 12 Perpendicular or parallel to 2,800 560 3,360 670
(101.6) (304.8) wall edge or end (12.6) (2.9) (15.1) (3.0)
12 2-1/2 12 4 40
12 ANS| 635 | @048 | (1016 Parallel to wall end (54) 4,025 805 4,830 965
4 12 (18.1) (3.6) (21.7) 4.3
(101.6) (304.8) Parallel to wall edge
4 4 Perpendicular or parallel to 3,425 685 4,110 820
(101.6) (101.6) wall edge or end (15.4) (3.1) (18.5) (3.7)
5/8 3-3/8 12 4 50
Parallel t Il
58 ANS| ©57) | (8048 | (1016) arallel to wall end 68) 5325 | 1085 | 6390 | 1280
4 12 (24.0 (4.8) (28.8) (5.8)
(101.6) (304.8) Parallel to wall edge
o 12 12 8,850 1,770 9,375 1,875
S 3-3/8 (304.8) (304.8) (39.4) (7.9 41.7) (8.3
z 3 3/4 (85.7) 20 20 Perpendicular or parallel to 80 10,200 2,040 10,800 2,160
‘.’Z ANSI (508.0) (508.0) wall edge or end (108) (45.4) 9.1) (48.0) (9.6)
= 4-3/4 12 12 12,735 2,545 12,735 2,545
g (120.7) (304.8) (304.8) (56.7) (11.3) (56.7) (11.3)
§ 1. Tabulated load values for 3/8", 1/2" and 5/8" diameter anchors are installed in minimum 6" wide, Grade N, Type Il lightweight, medium-weight or normal-weight concrete masonry units
% conforming to ASTM C 90. Mortar must be minimum Type N. Masonry compressive strength must be at specified minimum at the time of installation.
=] 2. Tabulated load values for 3/4" diameter anchors are installed in minimum 8" wide, 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 compressive strength must be at specified minimum at the time of installation.
9 3. Allowable load capacities listed are calculated using an applied safety factor of 5.0.
3 4. The tabulated values are applicable for anchors installed into grouted masonry wall faces at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. The spacing
g distance between two anchors may be reduced to minimum distance, smin, 0f 8 times the anchor diameter provided the allowable tension loads are multiplied by a reduction factor 0.80 and
2 allowable shear loads are multiplied by a reduction factor of 0.90. Linear interpolation for calculation of allowable loads may be used for intermediate anchor spacing distances.
| 5. Anchors may be installed in the grouted cells and in cell webs and bed joints not closer than 1-3/8" from head joints. The minimum edge and end distances must also be maintained.
2 6. 3/4 inch diameter anchor not included in ICC-ES ESR-2966.
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Ultimate and Allowable Load Capacities in Tension for Power-Stud+ SD1 in CODE LISTED a
Grout Filled Concrete Masonry Wall Tops'>** ICC-ES ESR-2966 o
Grout-Filled Concrete Masonry :
Y
5 5 Minimum Min. Min. Installation f'm = 1,500 psi 'm = 2,000 psi
Nominal | Nominal | “Embed. | Edge End Torque 4
Depth Distance | Distance Tinst Ultimat Allowabl Ultimate | Allowabl .
Dt | Diamotr | O | Dgnee | Degoe | (TG, | Utimale | Mlowabe | Utimale | Mlowabe | e || <
(mm) (mm) (mm) (N-m) Tension | Tension | Tension | Tension / ) L -
Ibs. Ibs. Ibs. Ibs. N <
(kN) (kM) (kN) (kN) <§ B4 5
/8 3/8 2-3/8 1-3/4 20 1,475 295 1,770 355 / : -
ANSI (60.3) (44.5) (27) (6.6) (1.3 (8.0 (1.6) Minimum Edge z
Distance (Typ)
2-1/2 2,225 445 2,575 515 <
1/2 (63.9 12 40 9.9 (2.0) (11.5) 23
1/2 Top of Wall
ANSI 5 2-1/4 (304.8) (64) 3,425 685 4,110 820 P 5
(127) (67.1) (15.4) 3.1) (18.5) (3.7 P
5/8 5/8 3-3/8 50 3,825 765 4,590 920
ANSI (85.7) (68) (17.2) (3.4) (20.7) 4.1 E
1. Tabulated load values are for anchors installed in minimum 8-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 compressive strength must be at the specified minimum at the time of installation. 5
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 T %
life safety. <
3. Anchors must be installed in the grouted cells and the minimum edge and end distances must be maintained. a <
4. The tabulated values are applicable for anchors installed in top of grouted masonry walls at a critical spacing distance, ser, between anchors of 16 times the anchor diameter. + 5
(95}
Ultimate and Allowable Load Gapacities in Shear for Power-Stud+ SD1 in Grout Filled CODE LISTED Q 33
Concrete Masonry Wall Tops'>** ICC-ES ESR-2966 E )
iS)
= D
Grout-Filled Concrete Masonry ‘? §
" Minimum Min. Min. Installation 'm = m =
Nominal ';':m'gﬁ' Embed. Edge End o . Torque Pm = 1,500 psi Pm = 2,000 psi m
l_\nchor Diameter Dgpﬂl Dls_lam:e Dls_tanoe Direction of Loading Tinst Ultimate Allowable Ultimate Allowable m
Diameter in. in. in. in. ft-Ibf Load Load Load Load
in. (mm) (mm) (mm) (N-m) Shear Shear Shear Shear g
Ibs. Ibs. Ibs. Ibs.
(k) (k) (k) (k) o
Perpendicular to wall 1,150 230 1,380 275 n-
98 3/8 2-3/8 1-3/4 12 toward minimum edge 20 (5.2 (1.0) 6.2 (1.2
ANSI (60.3) (44.5) (304.8) (27)
paalel 0 vl cge s | e | 20 |
2-1/2 An 1,150 230 1,380 275
(63.5) Y (5.2) (1.0) 6.2) (1.2
12 1/2 2-1/4 12 Perpendicular to wall 40 1,400 280 1,680 325 |
ANSI 5 (67.1) (304.8) toward minimum edge (54) 6.3 (1.3 (7.6) (1.5
(127) 2,825 565 3,390 680
Parallel to wall edge 12.7 2.5 (15.3) 3.1
3-3/8 An 1,150 230 1,380 275
(85.7) Y (5.2) (1.0 6.2 (1.2
58 5/8 2-1/4 12 Perpendicular to wall 50 1,700 340 2,040 410
ANSI 6-1/4 (67.1) (304.8) toward minimum edge (68) (7.7 (1.5 9.2 (1.8
(158.8) 3,525 705 4,230 845
Parallel to wall edge (5.9 (3.2) (19.0) (3.8)
1. Tabulated load values are for 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 compressive strength must be at the specified minimum at the time of installation.
2. Allowable load capacities listed are calculated using an 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.
3. Anchors must be installed in the grouted cells and the minimum edge and end distances must be maintained.
4. The tabulated values are applicable for anchors installed in top of grouted masonry walls at a critical spacing distance, ser, between anchors of 16 times the anchor diameter.
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STRENGTH DESIGN (SD) ENGINEERED BY POVVers

g STRENGTH DESIGN (SD)
m
a ; T ; CODE LISTED
4 Power-Stud+ SD1 Anchor Installation Specifications in Concrete' ICC-ES ESR-2818
> P . Nominal Anchor Diameter
r . o
= Setl‘:n; anam Notation | Units | 1/, 3/8 1/2 5/8 3/4 78 | 1 | 1.
a inch inch inch inch inch inch | inch | inch
; in. 0.250 0.375 0.500 0.625 0.750 0.87511.000 | 1.250
> Anchor diameter da (mm)_| 6.4) 95) (12.7) (15.9) (19.) | @22 | 5.4 ] 31.8)
™~ Minimum diameter of d in. 5/16 7/16 9/16 11/16 13/16 1 11-1/8(1-3/8
hole clearance in fixture " (mm) | (7.5) (111 (14.3) (17.5) (20.6) (25.4) | (28.6) | (34.9)
> Nominal drill bit i in 1/4 3/8 12 5/8 3/4 7/8 1 1-1/4
z diameter bit ' ANSI ANSI ANSI ANSI ANSI ANSI | ANSI | ANSI
A Nominal embedment h in. 1-3/4 2-3/8 2-1/2 3-3/4 3-3/8 4-5/8 | 4 |5-5/8|4-1/2]5-1/2| 6-1/2
depth hom (mm) | (44) (60) (64) 95) (86) 117) | 102) | (143) | (114) | (140) | (165)
: Effective embedment h in. 1.50 2.00 2.00 3.25 2.75 4.00 |3.125| 4.75 | 3.50 |4.375| 5.375
o depth of (mm) | (38) (51) (51) (83) (70) (102 | (79 | (14) | (89 | (111) | (137)
e in. 1-7/8 2-1/2 2-3/4 4 3-3/4 5 |4-1/4|5-7/8|4-7/8 | 5-7/8 | 7-1/4
ol Minimum hole depth Mrae | mm) | 48) (64) 70) (102) 05 |20 | aos | (149 | a24) | (149 | (184)
wn Minimum overall I} in. |2-1/4 3 3-3/4 4-1/2 4-1/2 6 |5172| 7 8 9 9
anchor length? anch (mm) | (57) (76) (95) (114) (114) (152) | (140) | (178) | (203) | (229) | (229)
. : ft.-Ibf. 4 20 40 80 110 175 | 225 | 375
= Installation torque® Tt | Nm) | ) ©7) (54) (108) 149 | 37 | @305) | 508)
:8'{ g Torgue wrenchsocket - n. | 7/16 16 34 15/16 118 156|112 | 1778
(9] Nut height - in. 7/32 21/64 7116 35/64 41/64 3/4 | 55/6411-1/16
D;' E Anchors Installed in Concrete Construction
8 m Minimum member h in. 3-1/4 3-3/4 4 4 6 6 7 6 10 10 10 12
a m thickness mn (mm) | (83 (95) (102) (102) (152) (152) (178) | (152) | (254) | (254) | (254) | (305)
S Minimum edae distance i in. 1-3/4| 6 |2-3/4(2-1/4) 6 |3-1/4| 4 |2-3/4| 6 |51/2|4-1/4] 5 6 7 8 8
> W d min mm) | @5 |52 | 7o) | 67 |52 ] ©5 |02 | 7o) | 152 | q40) | qos) | 127) | 152) | (178) | (203) | (203)
% ﬂ Minimum spacing S in. 2-1/4(3-1/21 9 |[3-3/4]4-1/2| 10 5 6 6 1 |41/4| 6 |6-1/2]|6-12] 8 8
Q distance mn (mm) | B7) | 89 | (229 | (95 | (114) ] (254) | (127) | (152) | (152) | (270) | (108) | (152) | (165) | (165) | (203) | (203)
8 : Critical edge distance c in. [3-1/2 6-1/2 8 8 6 10 | 11 16 | 1112 12 | 20
A D (uncracked concrete only) i (mm) | (89) (165) (203) (203) (152) (254) | (279) | (406) | (292) ] (305) | (508)
%) Anchors Installed in the Topside of Concrete-filled Steel Deck Assemblies**
+ Minimum member hi in. |3-1/4 3-1/4 3-1/4
(7 topping thickness min,deck (mm) | (83) 83) 83)
u Minimum edge distance | Cmin,geck:op (r{wnr'n) 1(;13;—)/)4 2(_730/)4 Z(Hg E § E E % izo’
-l Minimum spacing s in. |2-1/4 4 6-1/2 3 8 3 s | 5| =
distance mindeck? | (mm) | (57) (102) (165) 3 3 3 S| | 3
Critical edge distance c in. 13-1/2 6-1/2 6
(uncracked concrete only) | “®* | mm) | (89) (165) (152)
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete®
Minimum member :
\ h ) 3-1/4 3-1/4 3-1/4 3-1/4
topping thickness Pimin,deck (r%nm) (95) (95) 95) (95)
(see detail in Figure 2A) o o 2
Minimum edge : : . . . S| 8 8
distance, lower flute Crin (rl]nm) 1(312/)4 1(312/)4 1(312/)4 1(312/)4 gl 5| =g
(see detail in Figure 2A) § g g
Minimum axial spacing i < 6-3/4 6-3/4 9-3/4 8-1/4 12 ol = [ = | =
distance along flute Smin n. g ) § A . ' .
(see detail in Figure 2A) (mm) % 171) 171) (248) (210 (305) | (238) | (362
Minimum member ; =3 2 :
topping thickness Pimin,deck (r;]nm) B 2(517/)4 2(;7/)4
(see detail in Figure 2B) = o @ o 2| 2
Minimum edge . S ] s ] S
distance, lower flute Crin mn. g/ 3/ B E sl sl &
(see detall in Figure 2B) (mm) (19 (19 2 2 il B
Minimum axial spacing in 6 6 9-3/4 = = = = 2
distance along flute Smin .
(see detail in Figure 2B) (mm) (152 (152 (248)

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 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable.

2. The listed minimum overall anchor length is based on anchor sizes commercially available at the time of publication compared with the requirements to achieve the minimum nominal
embedment depth, nut height and washer thickness, and consideration of a possible fixture attachment.

3. The 1/4 -inch-diameter (6.4 mm) anchors may be installed in the topside of uncracked concrete-filled steel deck assemblies where concrete thickness above the upper flute meets
the minimum member thicknesses specified in this table. The 3/8 -inch (9.5 mm) through 1-1/4 -inch-diameter (31.8 mm) anchors may be installed in the topside of cracked and
uncracked concrete-filled steel deck assemblies where concrete thickness above the upper flute meets the minimum member thicknesses specified in this table under Anchors Installed
in Concrete Construction.

4. For installations in the topside of concrete-filled steel deck assemblies, see the installation detail in Figure 1.

5. For installations through the soffit of steel deck assemblies into concrete, see the installation details in Figures 2A and 2B. In accordance with the figures, anchors shall have an axial spacing
along the flute equal to the greater of 3her or 1.5 times the flute width.

6. For installation of 5/8 -inch diameter anchors through the soffit of the steel deck into concrete, the installation torque is 50 ft.-Ibf. For installation of 3/4-inch-diameter anchors through the
soffit of the steel deck into concrete, installation torque is 80 ft.-Ibf.
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STRENGTH DESIGN (SD)

Power-Stud+ SD1 Anchor Detail

lanch

| g |
Before Atter
Application of Installation Torque

Interpolation of Minimum Edge Distance
and Anchor Spacing

Chipats2

spacing s

o
@
@2,

Q
E

T
cdesign
edge distance ¢

This interpolation applies to the cases when two sets of minimum edge
distances, cmin, and minimum spacing distances, smi, are given in the SD
Installation Specifications for Concrete table for a given anchor diameter
under the same effective embedment depth, her, and corresponding
minimum member thickness, Nmin.

Figure 1 - Power-Stud+ SD1 Installation Detail for Anchors in the Topside 0f Concrete Filled
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

STRUCTURAL SAND-LIGHTWEIGHT CONCRETE OR NORMAL WEIGHT CONCRETE
OVER STEEL DECK (MINIMUM 2,500 PSI)

Power-Stud+

Min. 3-1/4"

Upper Flute (Valley)

4-1/2"
Min. (Typ)

12" CC. (Typ)

Min. (Typ)
Lower Flute (Ridge)-

No. 20 Gage Steel Deck Min.

Anchors may be placed in the topside of steel deck profiles in
accordance with Figure 1 provided the minimum member topping
thickness, minimum spacing distance and minimum edge distance
are satisfied as given in Installation Specifications.

Figure 2A - Power-Stud+ SD1 Installation Detail for Anchors in the Soffit 0f Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

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

Min. 3-1/4"

-3/4" Clearance Min.
=

Upper Flute (Valley)

Power-Stud+ \ .
Anchor (Typ)

12" CC. (Typ)

Min. Lower Flute (Ridge)
K No. 20 Gage Steel Deck Min.
Flute Edge

Anchors may be placed in the upper flute or lower flute of the steel
deck profiles in accordance with Figure 2A provided the minimum
hole clearance is satisfied. Anchors in the lower flute of Figure 2A
profiles may be installed with a maximum 1-inch offset in either
direction from the center of the flute. The offset distance may be
increased proportionally for profiles with lower flute widths greater
than those shown provided the minimum lower flute edge distance
is also satisfied. In addition, the anchors must have an axial spacing
along the flute equal to the greater of 3her or 1.5 times the flute
width.

Figure 2B - Power-Stud+ SD1 Installation Detail for Anchors in the Soffit Of Concrete Over
Steel Deck Floor and Roof Assemblies (See Dimensional Profile Requirements)

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

Min. 2-1/4" l'—1 " Clearance Min.

RAC I e e s e e I ST s e e
@l el el el Al e 4 S
A s .

- B - - - B - & -
AR EAENE NN AN AV EAS IR,
4 i, a4 . a; ! §

o \v_ -

1/ (S
1":;: S 70| powerstuds Y
. “a | Anchor )\

No. 20 Gage Steel Deck Min.
Lower Flute Edge

Anchors may be placed in the lower flute of the steel deck profiles

in accordance with Figure 2B provided the minimum hole clearance
is satisfied. Anchors in the lower flute of Figure 2B profiles may

be installed with a maximum 1/8-inch offset in either direction

from the center of the flute. The offset distance may be increased
proportionally for profiles with lower flute widths greater than those
shown provided the minimum lower flute edge distance is also
satisfied. In addition, the anchors must have an axial spacing along
the flute equal to the greater of 3her or 1.5 times the flute width.
Anchors may be placed in the upper flute of the steel deck profiles in
accordance with Figure 2B provided the concrete thickness above the
upper flute is minimum 3-1/4-inch and a minimum hole clearance of
3/4-inch is satisfied.

Wedge Expansion Anchor
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DEWALT

STRENGTH DESIGN (SD) ENGINEERED BY POVVers

g Tension Design Information for Power-Stud+ SD1 Anchor in Concrete CODE LISTED
m (For use with load combinations taken from ACI 318-14, Section 5.3 or ICC-ES ESR-2818
g Acl 318-11, Section 9.2)"?
> Nominal Anchor Diameter
Design Characteristic Notation Units 1/4 3/8 _ B ) 7/8 . 1-1/4
z inch inch 1/2 inch 5/8 inch 3/4 inch inch | 1inch oo
l-i Anchor category 1,203 - 1 1 1 1 1 1 1 1
> STEEL STRENGTH IN TENSION*
L PR ksi 88.0 88.0 80.0 80.0 64.0 58.0 58.0 58.0
|~ Minimum specified yield strength fra wmm) | 605) | (606 651) 51) @4 @oo) | aoo) | (400
> Minimum specified ultimate fual ksi 110.0 | 110.0 100.0 100.0 80.0 75.0 75.0 75.0
z tensile strength (neck) v (N/mm?) | (758) | (758) (689) (689) (552) (617) | 617 | (617)
) . in? 0.0220 | 0.0531 0.1018 0.1626 0.2376 0.327 | 0.430 | 0.762
a Effective tensile stress area (neck) Asen mm | 142 | (43 65.7) (1049 (1509) o075 | 273.1) | (484
. . Ib 2,255 | 5,455 9,080 14,465 19,000 24,500 | 32,250 | 56,200
= Steel strength in tension* Na® 1y | doo | 243 (40.4) (64.3) (84.5) (109.0) | (1435) | "250)
O Reduction factor for steel strength® ') - 0.75
’ CONCRETE BREAKOUT STRENGTH IN TENSION®
(7] " in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 350 | 4375 | 5.375
Effective embedment depth e | wm | @3 | 5 | 60 | ey | @0 | o2 | 9 | e | ey | din | (137
Effectiveness factor for uncracked concrete Kuner - 24 24 24 24 24 24 24 24 27
) Not
(_% -u Effectiveness factor for cracked concrete Ker - Aoplcaie 17 17 17 21 17 21 24 24
(58 Modification factor for cracked and » .
C(_QD ° uncracked concrete® Wen 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Critical edge distance in. . -
%7 ﬁ (uncracked concrete only) Cac (mm) See Installation Specifications
% Reduction factor for concrete breakout strength® ') - 0.65 (Condition B)
(23 m PULLOUT STRENGTH IN TENSION (NON SEISMIC-APPLICATIONS)*
% ¢'n Characteristic pullout strength, N Ib See 2,865 | 3,220 | 5,530 See See See See See See
> uncracked concrete (2,500 psi)® pner kN) | note7 | (12.8) | (14.3) | (24.6) | note 7 | note 7 note 7 note 7 | note 7 | note 7
g ﬂ Characteristic pullout strength, N Ib Not 2,035 See 2,505 See 4,450 See See See | 11,350
=5 : cracked concrete (2,500 psi)® . (kN) | Applicable ] (9.1) | note7 | (11.2) | note 7 | (19.8) note 7 note 7 | note 7 | (50.5)
1S D Reduction factor for pullout strength® ') - 0.65 (Condition B)
PULLOUT STRENGTH IN TENSION FOR SEISMIC APPLICATIONS**
.|.@ Characteristic pullout strength, No oot Ib Not | 2, 035 See 2505 | See | 4,450 See See See | 11,350
seismic (2,500 psi)**° hes (kN) | Applicable note 7 | (11.2) | note 7 | (19.8) note 7 note 7 | note 7 | (50.5)
{n Reduction factor for pullout strength, seismic? ¢ - 0.65 (Condition B)
u PULLOUT STRENGTH IN TENSION FOR ANCHORS INSTALLED THROUGH THE SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK
g Characteristic pullout strength, uncracked N Ib 1,940 3,205 2,795 3,230
concrete over steel deck(Figure 2A)" Pkt | () (8.6) (14.2) (12.4) (14.4)
Characteristic pullout strength, cracked N Ib 1,375 2,390 1,980 2,825
concrete over steel deck (Figure 2A)°" P decker (kN) ° 6.1) (10.6) 8.8) (12.4) ° ° ®
Characteristic pullout strength, cracked concrete N b =] 1,375 2,390 1,980 2,825 k=] =] 8
over steel deck, seismic (Figure 2A)°" poeket | KN) = ) (10.6) (8.8) (12.4) = g £
Characteristic pullout strength, uncracked No Ib =3 1,665 1,900 ® . =2 =2 =Z
concrete over steel deck (Figure 2B)" pasckiner | (kN) 5 (7.4 (8.5) k= 3 5 5 3
Characteristic pullout strength, cracked N Ib 1,180 1,420 = =2
concrete over steel deck (Figure 2B)*" P decloer (kN) (5.2) 6.3) =3 g
Characteristic pullout strength, cracked N Ib 1,180 1,420 5 35
concrete over steel deck, seismic (Figure 2B)| ""eeked (kN) 5.2) 6.3)
Reduction factor for pullout strength, steel deck® ] - 0.65 (Condition B)
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm?; 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318 -11 Appendix D, as applicable; for anchors resisting seismic load combinations
the additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, must apply.
2. Installation must comply with published instructions and details.
3. All values of ¢ apply to the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2, as applicable. If the load combinations of ACl 318-11 Appendix
C are used, then the appropriate value of ¢ must be determined in accordance with ACI 318-11 D4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D
requirements for Condition A, see ACI 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14
_ Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
§ 4. The Power-Stud+ SD1 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable. Tabulated values for steel strength in tension are based on test
= results per ACI 355.2 and must be used for design.
§ 5. For all design cases use Won=1.0. The appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kuner) must be used.
; 6. For all design cases use Wer = 1.0. For concrete compressive strength greater than 2,500 psi Nen = (pullout strength from table)*(specified concrete compressive strength/2,500)°°.
s For concrete over steel deck the value of 2,500 must be replaced with the value of 3,000.
% 7. Pullout strength does not control design of indicated anchors. Do not calculate pullout strength for indicated anchor size and embedment.
.g 8. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 08Ais applied to all values of N affecting Nn and V. A shall be determined in
c’zz accordance with the corresponding version of ACI 318.
% 9. For anchors in the topside of concrete-filled steel deck assemblies, see Figure 1.
9 10. Tabulated values for characteristic pullout strength in tension are for seismic applications and based on test results in accordance with ACl 355.2, Section 9.5.
3 11. Values for Npeck are for sand-lightweight concrete (f'c, min = 3,000 psi) and additional lightweight concrete reduction factors need not be applied. In addition, evaluation for the concrete
g breakout capacity in accordance with ACl 318-14 17.4.2 or ACI 318-11 D.5.2, as applicable, is not required for anchors installed in the deck soffit (flute).
E
-
s

_
_

www.DEWALT.com



DEWALT

ENGINEERED BY POWVers STRENGTH DESIGN (SD)

Shear Design Information for Power-Stud+ SD1 Anchor in Goncrete — a
(For use with load combinations taken from ACI 318-14, Section 5.3 or (I(():)“EIS E'élﬁzlgl{‘g' 0o
ACI 318-11, Section 9.2)'* T
Nominal Anchor Diameter 3
Design Characteristic Notation Units 1/4 3/8 7/8 1-1/4
inch inch 1/2 inch 5/8 inch 3/4 inch inch | 1M¢h | Gneh z
Anchor category 1,20r3 - 1 1 1 1 1 1 1 1 <
STEEL STRENGTH IN SHEAR* ™ |
Minimum specified yield strength £ ksi 70.0 80.0 70.4 70.4 64.0 58.0 58.0 58.0 <
(threads) 2 (N/mm?) | (482) | (552) (485) (485) (441) (400) | (400) (400) @)
Minimum specified ultimate strength n ksi 88.0 | 100.0 88.0 88.0 80.0 75.0 75.0 75.0 —_
(threads) va (N/mm? | (606) | (689) (607) (607) (552) (617) | (617) (617) z
: ; in? 0.0318 | 0.0775 0.1419 0.2260 0.3345 0.462 |0.6060 | 0.969
Effective tensile stress area (threads) Asey mm3 | £05) | (50.0) 015 (145.8) (012.4) (293.4) | 384.8)| 615) §
. b 925 2,990 4,620 9,030 10,640 | 11,655 | 8,820 | 10,935 | 17,750
Steel strength in shear® Vsa (kN) (4.1) (13.3 (20.6) (40.2) (47.3) | (54.8) | (39.2) | (48.6) | (79.0) =
Reduction factor for steel strength® ¢ - 0.65 E
CONCRETE BREAKOUT STRENGTH IN SHEAR®’
Load bearing length of anchor ) in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 3.50 | 4.375 | 5.375 -
(her or 8do, whichever is less) ¢ (mm) (38) (51) (61) (83) (70) (102) (79 (114) | 88.9 | (111) | (137) (. 8
. . in. 0.250 | 0.375 0.500 0.625 0.750 0.875 | 1.000 | 1.25 Q
Nominal anchor diameter da mm | ©4 | ©5 {12.7) (15.9) (19.1) 022 | 254 | 319 Q =
Reduction factor for concrete breakout® ¢ - 0.70 (Condition B) v S
PRYOUT STRENGTH IN SHEAR®’ + g’
Coefficient for pryout strength . ® 8
(1.0 for het < 255n., 2.0for he > 2.5n) Kep 1.0 1.0 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 n Lﬁ
. in. 1.50 2.00 2.00 3.25 2.75 400 | 3125 | 475 3.50 | 4.375 | 5.375 D
Effective embedment he )l om | oG8 | By | ey | ©y) | o | oo | ey | e | @e9 | a1y | 13 E ks>
Redugction factor for pryout strength? ¢ - 0.70 (Condition B) m é‘
STEEL STRENGTH IN SHEAR FOR SEISMIC APPLICATIONS mI
. o Ib 2,440 3,960 6,000 8,580 | 9,635 | 8,820 | 9,845 | 17,750
Steel strength in shear, seismic® Vsaeq (N) N/A (10.9 (17.6) (26.7) (38.2) | (42.9 | (39.2) | (43.8) | (79.0) m
Reduction factor for steel strength in . 0.65 g
shear for seismic® ¢ '
STEEL STRENGTH IN SHEAR FOR FOR ANCHORS INSTALLED THROUGH THE SOFFIT OF SAND-LIGHTWEIGHT AND NORMAL-WEIGHT CONCRETE OVER STEEL DECK®* o
Steel strength in shear, concrete over v Ib 2,120 2,290 3,710 5,505 m
steel deck (Figure 2A)° sadeck (kN) ° (9.4 (10.2) (16.5) (24.5) ° ° ®
Steel strength in shear, concrete over v Ib S 2,120 2,290 3,710 4,570 k= = s
steel deck, seismic (Figure 2A)° sadeckeq (kN) % 9.4) (10.2) (16.5) (20.3) % é LEJL
Steel strength in shear, concrete over v Ib £ | 2120 2,785 © © g 3 £
steel deck (Figure 2B)° sadeck (kN) § 9.4) (12.4) = @ = @ g g g
Steel strength in shear, concrete over y b 2,120 2,785 =3 =3
steel deck, seismic (Figure 2B)° sadeckeq (kN) 9.4) (12.4) < < g
Reduction factor for steel strength in
shear, steel deck® ¢ ) 0.65
For SI: 1 inch = 25.4 mm; 1 ksi = 6.894 N/mm? 1 Ibf = 0.0044 kN.
1. The data in this table is intended to be used with the design provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable; for anchors resisting seismic load combinations the
additional requirements of ACI 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, must apply.
2. Installation must comply with published instructions and details.
3. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 318-14 Section 5.3 or ACI 318-11 Section 9.2. If the load combinations of ACI 318-11 Appendix
C are used, then the appropriate value of ¢ must be determined in accordance with ACl 318-11 D.4.4. For reinforcement that meets ACI 318-14 Chapter 17 or ACI 318-11 Appendix D
requirements for Condition A, see ACl 318-14 17.3.3(c) or ACI 318-11 D.4.3(c), as applicable, for the appropriate ¢ factor when the load combinations of IBC Section 1605.2, ACI 318-14
Section 5.3 or ACI 318-11 Section 9.2, as applicable, are used.
4. The Power-Stud+ SD1 is considered a ductile steel element as defined by ACI 318-14 2.3 or ACl 318-11 D.1, as applicable.
5. Tabulated values for steel strength in shear must be used for design. These tabulated values are lower than calculated results using equation D-20 in ACI 318-08. §
6. Anchors are permitted to be used in lightweight concrete provided the modification factor Aa equal to 084 1is applied to all values of \fc affecting Nn and V. A shall be determined in T
accordance with the corresponding version of ACI 318. =
7. For anchors in the topside of concrete-filled steel deck assemblies, see Figure 1. §
8. Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACl 355.2, Section 9.6. g
9. Tabulated values for Vsadeck and Vsageckeq are for sand-lightweight concrete (f'c, min = 3,000 psi); additional lightweight concrete reduction factors need not be applied. In addition, evaluation ©
for the concrete breakout capacity in accordance with ACl 318-14 17.5.2 or ACI 318-11 D.6.2, as applicable, and the pryout capacity in accordance with ACI 318-14 17.5.3 or ACI 318-11 %
D.6.3, as applicable, are not required for anchors installed in the deck soffit (flute). §
10. Shear loads for anchors installed through steel deck into concrete may be applied in any direction. :j(
<E(
=
|
S
2
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STRENGTH DESIGN PERFORMANCE DATA

DEWALT

ENGINEERED BY POWers

g STRENGTH DESIGN PERFORMANCE DATA
g Factored design strength ¢Nn and @QVn
Calculated in accordance with ACI 318-14 Chapter 17
E Compliant with the International Building Code
= Tension and Shear Design Strengths for Power-Stud+ SD1 in Cracked Concrete'*
a Minimum Concrete Compressive Strength
[ 'A‘:I'::‘Ii";ar' 'l'amml . = 2,500 psi £, = 3,000 psi . = 4,000 psi . = 6,000 psi £, = 8,000 psi
Diameter hinom
e ) ) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
> (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
2 1/4 1-3/4 - - -
0 3/8 2-3/8 1,325 1,685 1,450 1,845 1,675 94 2,050 94 2,365 94
g . 2-172 1,565 1,685 1,710 1,845 1,975 2,130 2,420 2,605 2,795 00
’ 3-3/4 1,630 00 1,785 00 2,060 00 2,520 00 2,915 00
(7)) c 3-3/8 2,520 3,125 2,760 3,425 3,185 3,955 3,905 4,845 4,505 5,590
4-5/8 2,895 870 3,170 870 3,660 870 4,480 870 5175 870
4 3,770 6,210 4,130 6,800 4,770 9 5,840 9 6,735 9
- 34 ° >
c% ° 5-5/8 5,720 6,265 7,235 8,860 10,230
D E 7/8 4-1/2 4,470 4,895 5,655 6,925 7,995
%j m 1 5-1/2 7,140 0 7,820 0 9,030 0 11,060 0 12,770 0
D
2. m 1-1/4 6-1/2 7,380 40 8,080 40 9,330 40 11,430 40 13,195 40
g 'm [ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls
>
= o~ Tension and Shear Design Strengths for Power-Stud+ SD1 in Uncracked Concrete'*
S g Minimum Concrete Compressive Strength
@ ':\‘:l':li"::' ’é‘:“"l‘,i;‘;' £, = 2,500 psi . = 3,000 psi £, = 4,000 psi £, = 6,000 psi £, = 8,000 psi
+ nla!‘le‘er I_lncm In n In n ¢"n n In n In n
G} (in.) Tension Shear Tension Shear Tension Sﬂ,ar Tension Shear Tension Shear
m (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
E 1/4 1-3/4 1,435 600 1,570 600 1,690 600 1,690 600 600
3/8 2-3/8 1,860 1,945 2,040 1,945 2,335 1,945 2,885 1,945 1,945
2-1/2 2,095 2,375 2,295 2,605 2,645 3,005 3,240 3,005 3,005
" | o5 | 2005 | 2605 | 2645 [ 320
3-3/4 3,595 3,005 3,940 3,005 4,545 3,005 5,570 3,005 3,005
5/8 3-3/8 3 4,375 3,895 4,795 4,500 51585 5,510 5,870 5,870
4-5/8 6,240 5,870 6,835 5,870 7,895 5,870 9,665 5,870 5,870
3 4 4,310 6,915 4,720 6,915 5,450 6,915 6,675 6,915 6,915
5-5/8 8,075 7,575 8,845 7508 10,215 7,575 12,510 7508 7,575
7/8 4-1/2 5,105 8,78 5,595 VB 6,460 8,089 7,910 Y83 5,739
1 5-1/2 7,140 7,110 7,820 7,110 9,030 7,110 11,060 7,110 7,110
1-1/4 6-1/2 10,935 11,540 11,980 11,540 13,830 11,540 16,940 11,540 11,540
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls

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:

- Cat is greater than or equal to the critical edge distance, cac (table values based on Car = Cac).

- Caz IS greater than or equal to 1.5 times car.

2-  Calculations were performed according to ACl 318-14 Chapter 17. 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, her, for the selected anchors
as noted in the design information tables. Please also reference the installation specifications for more
information.

- Strength reduction factors (g) were based on ACI 318-14 Section 5.3 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 ACl 318-14 Chapter 17.

6- Interpolation is not permitted to be used with the tabular values. For intermediate base material
compressive strengths please see ACl 318-14 Chapter 17. For other design conditions including seismic
considerations please see ACl 318-14 Chapter 17.
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ENGINEERED BY POWers ORDERING INFORMATION

ORDERING INFORMATION Igh
Power-Stud+ SD1 (Carbon Steel Body and Expansion Clip) O
ANSI Carbide Drill Bit Cat. No. o :
DS-PI SDS- ) L
Gat. No. | Anchor size | Thread | Box | Carton | b i tax e -
tength | Q. | QW- | (s, sps- | X | AX | ingie <
Fathead | Plus/S-a | Gutter | Cufter | “qp
Plus Max spline Spline o |
7400SD1 | 1/4" x 1-3/4" | 3/4" 100 600 3 00711 00320 - - <
7402SD1 | 1/4" x 2-1/4" | 1-1/4" | 100 600 4 00713 00321 - - !
7404SD1 | 1/4" x 3-1/4" | 2-1/4" | 100 600 5 00713 00321 - - - z
7410SD1 | 3/8"x 2-1/4" | 7/8" 50 300 8 00727 00333 - - 01401 <
7412SD1 | 3/8" x 2-3/4" | 1-3/8" | 50 300 9 00727 00333 - - 01401 :
7413SD1 3/8" x 3" 1-5/8" | 50 300 10 00727 00333 - - 01401 (§)
7414SD1 | 3/8" x 3-1/2" | 2-1/8" | 50 300 12 00727 00333 - - 01402 B
7415SD1 | 3/8" x 3-3/4" | 2-3/8" | 50 300 13 00727 00333 - - 01402 E
7416SD1 3/8" x 5" 3-5/8" | 50 300 15 00729 00334 - - 01402
7417SD1 3/8"x 7" 5-5/8" | 50 300 21 00729 00334 - - 01403 e
7420SD1 | 1/2" x 2-3/4" 1" 50 200 19 00739 00346 | 08801 - 01407 = 8
7422SD1 | 1/2" x 3-3/4" 2" 50 200 23 00739 00346 | 08801 - 01407 n 8
7423SD1 | 1/2" x 4-1/2" | 2-3/4" | 50 200 27 00741 00348 | 08801 - 01407 m <é
7424SD1 | 1/2" x 5-1/2" | 3-3/4" | 50 150 30 00741 00348 | 08801 - 01408 -+ 2
7426SD1 172" x 7" 5-1/4" | 25 100 38 00741 00348 | 08801 - 01408 ® %
7427SD1 | 1/2" x 8-1/2" | 6-3/4" | 25 100 44 00741 00349 | 08802 - 01409 %
74285D1 1/2" x 10" 8-1/4" | 25 100 53 00741 00349 | 08802 - 01409 Q L]
7430SD1 | 5/8" x 3-1/2" | 1-1/2" | 25 100 37 - 00359 | 08809 | 07017 - = %
7432SD1 | 5/8" x 4-1/2" | 2-1/2" | 25 100 43 - 00359 | 08809 | 07017 h 8
7433SD1 5/8" x 5" 3" 25 100 47 - 00359 | 08809 | 07017 ‘? =
74345D1 5/8" x 6" 4" 25 75 53 - 00359 | 08809 | 07020 m
7436SD1 5/8" x 7" 5" 25 75 60 - 00361 08809 | 07020 m
7438SD1 | 5/8" x 8-1/2" | 6-1/2" | 25 50 70 - 00361 08810 | 07020 g
7439SD1 5/8" x 10" 8" 25 75 87 - 00361 08810 | 07020
7440SD1 | 3/4" x 4-1/4" | 1-3/4" | 20 60 63 - 00368 | 08817 | 07031 °
7441SD1 | 3/4" x 4-3/4" | 2-1/4" | 20 60 68 - 00368 | 08817 | 07031 m
7442SD1 | 3/4" x 5-1/2" 3" 20 60 76 - 00368 | 08817 | 07031
7444SD1 | 3/4" x 6-1/4" | 3-3/4" | 20 60 83 - 00370 | 08817 | 07033
7446SD1 3/4" x 7" 4-1/2" | 20 60 91 - 00370 | 08817 | 07033
7448SD1 | 3/4" x 8-1/2" 6" 10 40 107 - 00370 | 08818 | 07033
74495D1 3/4" x 10" 7-1/2" | 10 30 123 - 00370 | 08818 | 07033
7451SD1 3/4" x 12" 9-1/2" | 10 30 144 - 00371 08818 | 07035 - g
7450SD1 7/8" x 6" 2-3/4" | 10 20 128 - - 08829 | 07043 | 01443
7452SD1 7/8" x 8" 4-3/4" 1 10 40 161 - - 08829 | 07043 | 01443
7454SD1 7/8" x 10" 6-3/4" | 10 30 187 - - 08830 | 07043 | 01443
7461SD1 1"'x6" 2-3/8" | 10 30 168 - - 08833 | 07049 | 01449
7463SD1 1"x9" 5-3/8" | 10 30 234 B - 08834 | 07049 | 01449
7465SD1 1" x12" 8-3/8" 5 15 307 - - 08834 | 07051 | 01450
7473SD1 | 1-1/4"x 9" | 4-3/4" 5 15 374 - - 08846 | 07064 | 01464
7475SD1 | 1-1/4" x 12" | 7-3/4" 5 15 476 - - 08847 | 07066 | 01465
Tie Wire Power-Stud+ SD1 -~ Installation Accessories =
(Carbon Steel Body and Expansion clip) = Cat. No. Description Box Qty T
Cat. No. | Anchor Size Ig;e;: 3:‘: cau?y? w(:.‘;.()m rf 08280 Hand pump / dust blower 1 %
7409SD1 1/4" x 2" N/A 100 500 3 %
1 ( DEWALT jo
Shaded catalog numbers denote sizes which are less than the minimum :j(
standard anchor length for strength design. ‘g’
The published size includes the diameter and the overall length of the anchor. é
All anchors are packaged with nuts and washers (not including tie wire version). %
See the DEWALT website or Buyers Guide for additional information on carbide drill bits. s
www.DEWALT.com 14
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GENERAL INFORMATION

FASTENING INNOVATIONS

g GENERAL INFORMATION SECTION CONTENTS
m General Information
©  General Information.............
e LOK'BOLT AS Material Specifications.....
> Sleeve Anchor Installation Specifications
— Installation Instructions................ 3
PRODUCT DESCRIPTION
- Performance Data............ccocceu 4
g The Lok-Bolt AS is an all-steel pre-assembled single unit sleeve anchor which is designed for use Ordering Information.................. 5
= in concrete or masonry base materials. The anchors are available in multiple head styles for
multiple applications and a finished appearance. Anchor extender sleeves can be added to create
; longer lengths.
(o ) GENERAL APPLICATIONS AND USES
g * Door and window frame installations i 1= e
| e Masonry applications k=1 e
o v

e Flectrical / Mechanical applications HEX HEAD

e Mounting fixtures on walls

% I~ * General purpose anchoring HEAD STYLES
> 9 " fexead
Z | Variet of head sy, lengths and i ® Acom Lt
2 % y of head styles, gngt s and sizes o Round Head
S () + All steel component design e Combo Flat Head
':l + Preassembled anchor for immediate installation e Threshold Flat Head
N + Sleeve design keeps anchor centered in hole * Rod Hanger
W + Sleeve has 360° contact area for even stress distribution * Tie-Wire
= + Versatile — can be used for solid and hollow concrete or masonry applications ANCHOR MATERIALS

+ Designed to allow fixture to draw snug against the base material during tightening * Zinc Plated Carbon Steel
e Type 304 Stainless Steel

ANCHOR SIZE RANGE (TYP)

CSI Divisions: 03 16 00 - Concrete Anchors and 05 05 19 - Post-Installed Concrete Anchors « 1/4" diameter through 3/4"
Expansion anchors shall be Lok-Bolt AS as supplied by Powers Fasteners, Inc., Brewster, NY. diameter
Anchors shall be installed in accordance with published instructions and the Authority Having SUITABLE BASE MATERIALS

Jurisdiction.
o Normal-Weight Concrete
o Grouted Concrete Masonry (CMU)
e Hollow Concrete Masonry (CMU)
e Brick Masonry
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MATERIAL SPECIFICATIONS

MATERIAL SPECIFICATIONS

Anchor Component Carbon Steel Version Stainless Steel Version
Plow-Bolt AISI 1010/1018 Type 304 Stainless Steel
Expansion Sleeve AISI 1010 Type 304 Stainless Steel
Extender AISI 1010 N/A
Zinc Plating ASTM B 633, SCI, Type IIl (Fe/Zn5) N/A

INSTALLATION SPECIFICATIONS

Acorn Nut and Hex Head Lok-Bolt AS

Nominal Anchor Diameter, d

MECHANICAL ANCHORS

Dimension
1/4" 5/16" 3/8" 12" 5/8" 3/4"
ANSI Drill Bit Size, dsi (in.) 1/4 5/16 3/8 12 5/8 3/4 e
Fixture Clearance Hole, dh (in.) 5/16 3/8 7116 9/16 1116 15/16
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18 | 3/8-16 1/2-13 5/8-11 - Ay,
Nut Height (in.) 3/16 732 17/64 | 21/64 7116 35/64 Pt
Washer 0.D., dw (in.) 12 5/8 13/16 1 1-3/8 1-3/4 B
Wrench Size (in.) 3/8 716 12 9/16 3/4 15/16 ® §
ot <
Round Head Lok-Bolt AS < L
Nominal Anchor Diameter, d h &
Dimension ] 5
1/4" 5/16" 3/8" o
ANSI Drill Bit Size, dsi (in.) 1/4 5/16 3/8 — o
Fixture Clearance Hole, dh (in.) 5/16 3/8 716 \é:/i .,,S#‘_" ¥'
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18 o
Head Height (in.) 11/64 13/64 15/64 —
Head Width, dha (in.) 29/64 9/16 43/64
Combo Flat Head Lok-Bolt AS
Dimansns Nominal Anchor Diameter, d
1/4" 5/16" 3/8"
ANSI Drill Bit Size, dbi (in.) 1/4 5/16 3/8
Fixture Clearance Hole, d (in.) 5/16 3/8 7116 'b ﬁ&
Plow Bolt Size (UNC) 10-24 1/4-20 5/16-18
Head Height (in.) 5/32 3/16 15/64
Head Width, dhd (in.) 1/2 5/8 3/4 ;
Rod Hanger Lok-Bolt AS
DI Nominal Anchor Diameter, d
1/4" 5/16" 3/8"
ANSI Drill Bit Size, dbi (in.) 5/16 3/8 12
Plow Bolt Size (UNC) 1/4-20 5/16-18 3/8-16 :hh.
Coupling Height (in.) 7/8 1 1-1/4
Washer 0.D., dw (in.) 5/8 13/16 1
Coupling Wrench Size (in.) 3/8 12 1116 g
|
Threshold Lok-Bolt AS Tie-Wire Lok-Bolt AS é
X . Anchor Size, d X . Anchor Size, d e
Dimension Dimension 2
14" 5/16" ‘-— P ——— T g
ANSI Drill Bit Size, dbit (in.) 114 ANSI Drill Bit Size, dbit (in.) 5/16 = §
Fixture Clearance Hole, dn (in.) 5/16 Fixture Clearance Hole, d (in.) 3/8 _ é
Plow Bolt Size (UNC) 10-24 Plow Bolt Size (UNC) 1/4-20 - = 5
Head Height (in.) 5/64 Head Height (in.) 1-9/16 %
Head Width, dra (in.) 23/64 Head Width, dhd (in.) 31/64 5:
Ee
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INSTALLATION INSTRUCTIONS

Hex/Acorn/Flat Head Rod Hanger Version Tie-Wire Version
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Round Versions

Using the proper diameter
bit, drill a hole into the
base material to a depth
of at least 1/2" or one
anchor diameter deeper
than the embedment
required.

The tolerances of the drill
bit used must meet the
requirements of ANSI
Standard B212.15

Blow the hole clean of
dust and other material.
Do not expand the anchor
prior to installation.

Hex Head/Acorn Nut
Position the washer on
the anchor and thread on
the nut.

Drive the anchor through
the fixture into the anchor
hole until the nut and
washer are firmly seated
against the fixture. Be
sure the anchor is driven
to the required
embedment depth.

Flat Head/Round Head
Drive the anchor through
the fixture until the
anchor is firmly seated.
Be sure the anchor is
driven to the required
embedment depth.

Hex Head/Acorn Nut
Tighten the anchor by
turning the nut or head 3
to 5 turns past finger tight
or by applying the guide
installation torque from
the finger tight position.

Flat Head/Round Head
Tighten the anchor by
turning the head 3 to 5
turns past finger tight.

Using the proper diameter
bit, drill a hole into the
base material to a depth
of at least 1/2" or one
anchor diameter deeper
than the embedment
required.

The tolerances of the drill
bit used must meet the
requirements of ANSI
Standard B212.15

Blow the hole clean of
dust and other material.
Do not expand the anchor
prior to installation.

Drive the anchor into the

hole until the anchor is at
the required embedment

depth.

Tighten the coupler nut
and washer up to the
concrete surface and
tighten the anchor by
turning the nut 3to 5
turns past finger tight
or by applying the guide
installation torque from
the finger tight position.

Using the proper diameter
bit, drill a hole into the
base material to a depth
of at least 1/2" or one
anchor diameter deeper
than the embedment
required.

The tolerances of the drill
bit used must meet the
requirements of ANSI
Standard B212.15

Blow the hole clean of
dust and other material.
Do not expand the anchor
prior to installation.

Drive the anchor into the
hole until the head is
firmly seated against the
base material. Be sure
the anchor is driven to
the required embedment
depth.

Tighten the tie wire nut
by turning the head 3 to
5 turns past finger tight
or by applying the guide
installation torque from
the finger tight position.

w
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PERFORMANCE DATA

PERFORMANCE DATA E
Ultimate and Allowable Load Capacities for Carbon and Stainless (=]
Steel Lok-Bolt AS Anchors in Normal Weight Concrete'? E

. . Guide Installation Minimum Concrete Compressive Strength, f'c z
Noreinal | e, | fotbe 3,000 psi 3,500 psi 4,000 psi <
Dian(lleter Delgth Ultimate Allowable Ultimate Allowable Ultimate Allowable |

in. in. Carbon | Stainless | Tension | Shear |Tension | Shear |Tension| Shear |Tension| Shear |Tension| Shear |Tension| Shear s
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
a 12 2 - 225 1,000 55 250 240 1,000 60 250 260 1,000 65 250 E
1 6 4 910 1,120 230 280 980 1,120 245 280 1,050 | 1,120 265 280
5/16 1 12 - 1,205 | 2,360 300 590 1,300 | 2,360 325 590 1,390 | 2,360 350 590 <
3/8 1-1/4 18 18 1,875 | 4,110 470 1,030 | 2,040 | 4,110 510 1,030 | 2,165 | 4,110 540 1,030 :
12 1-1/2 26 26 2,235 | 4,860 560 1,215 | 2,420 | 4,860 605 1,215 | 2,580 | 4,860 645 1,215 H
5/8 2 50 40 4870 | 4,860 | 1,220 | 1,215 | 5,260 | 4,860 | 1,315 | 1,215 | 5625 | 4,860 | 1,405 | 1,215 E
3/4 2-1/4 90 60 5,045 | 11,040 | 1,260 | 2,760 | 5,450 | 11,040 | 1,365 | 2,760 | 5,825 | 11,040 | 1,455 | 2,760
1. The ultimate load values listed above must be rgdu;ed by a minimum safety factor of 4.0 or greater to determine the allowable working load. Consideration of safety factors of 10 or -
higher may be necessary depending on the application, such as life safety or overhead. @)
2. Allowable load capacities listed are calculated using an applied safety factor of 4.0. Consideration of safety factors of 10 or higher may be necessary depending on the application, such E
as life safety or overhead. %
3. Tabulated load values are for anchors installed at a minimum spacing distance between anchors and an edge distance of 12 times the anchor diameters. v
&
A

Ultimate and Allowable Load Capacities for Carbon and Stainless Steel
Lok-Bolt AS Anchors in Hollow or Solid Concrete Masonry'**

LOK-BOLT AS®

Nominal Minimum Guide L. . Ultimate Loads Allowable Loads
Diameter Deptn | 'mtallation | fURTER | E D : :
_., N T e
in. in. e
174 1 4 800 1,140 160 225
5/16 1 8 905 1,570 180 310
3/8 1-1/4 15 3-3/4 4 1,100 1,570 220 310
112 1-1/2 18 1,525 1,570 305 310
5/8 1-1/2 30 2,250 1,770 450 355

1. Tabulated load values are for anchors installed in minimum 6 inch wide, Grade N, Type I, normal-weight concrete masonry units conforming to ASTM C 90. Mortar must be minimum Type
N, S, or M. Masonry prism compressive strength must be 1,500 psi minimum at time of installation.

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

3. A suitable anchor length must be selected which includes consideration of a fixture to engage the base material at the minimum embedment depth when anchoring into hollow concrete |
masonry. (e.g. attachment thickness + face shell thickness embedment + one half inch = suitable anchor length)

4. The consistence of hollow concrete block masonry base material can vary greatly. Consideration of job site testing should be given to verify conformance of base materials and anchor
performance in actual conditions.

Ultimate and Allowable Load Capacties for Carbon or Stainless Steel Lok-Bolt AS Anchors in
Solid Clay Brick Masonry'?

Nominal Minimum Guide f'm > 1,500 psi (10.4 MPa)
Anchor Embed. : Minimum Edge Minimum .
Dismeter Depth In§rtallat|on Dist. End Dist. Ultimate Allowable
orque f ; - . =
d h ft.-lbs. ik ik Tension Shear Tension Shear =
n. in. Ibs. Ibs. Ibs. Ibs. ?'zl‘
174 1 4 4 1-12 800 950 160 190 2
3/8 1-1/4 15 8 8 1,100 3,000 220 600 §
112 1-112 26 8 8 1,560 3,150 310 630 é
5/8 2 40 8 8 2,470 5,250 495 1,050 g
1. Tabulated load values are for anchors installed in Grade SW, multiple wythe solid clay brick masonry conforming to ASTM C 62. §
2. Allowable load capacities listed are calculated using a safety factor of 5.0 or greater. Consideration of safety factors of 10 or higher may be necessary depending on the application, =
such as life safety. S
Ed
2
=
I
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g ORDERING INFORMATION
m
n n
- = :_-;-1,.»— - - K, _—
—_ — e — e
> v " — |
E Hex Nut Lok-Bolt AS
A Combo Flat Head Lok-Bolt AS
> Catalog Number T - -
] r : . Catalog Numb
- Carbon | Stainless Size Dia. Box Ctn. sl Si Drill Std. Std.
Steel Steel Carbon Stainless 43 Dia. Box Ctn.
b~ 50055 - 516" x 112" | 516" | 100 | 1000 Stocig Estoc!
— 50105 - 516" x 2-38" | 516" | 100 | 500 53055 - 1/4" x 1-112 1/4" | 100 | 1000
A 50155 | 61525 38" x 1-7/3" 35 | 50 | 500 53105 | 61705 114" x 2-1/4 1/4 100 | 1000
- = 50205 | 61535 38" x3" 35 | 50 | 500 53155 | 61725 174" x 3 1/4 100 | 1000
g 50225 - 38" xa" 35 | 50 | 250 53205 - 114" x 4 1/4 100 | 500
0 50255 | 61565 12" x 2-112" m | 2 | 250 53255 - 1/4" x 5-1/4 1/4" | 100 | 500
50305 | 61575 2" x3" T 5 [ 250 53305 - 5/16" x 2-112 516" | 100 | 1000
50345 | 61605 112" x 3-3/4" m | 2 | s 53405 - 3/8" x 2-3/4 318 50 | 500
§'_ 50335 - 172" x5.1/4" T 5 1 s 53455 | 61745 3/8" x 4 38 50 | 250
xR 50355 - 58" X 2-1/2" se | 25 | 125 53605 | 61765 38" x 6 38 50 | 250
.—3:,_ gw 50385 - 5/8" x 3" 58" [ 25 | 125
] o 50405 | 61645 5/8" x 4-1/4" 58" [ 10 | 100
% — - -
I~ 50455 - 5/8" X 5-3/4" 58" [ 10 | 100 " T
— 50505 - 3/4" x 2-3/4" 34" | 10 | 100 -
I> 2055 - I x4 | 101 4 Threshold Flat Head Lok-Bolt AS
w 50605 - 304" X 6-1/4" 34" | 10 30 - i i
® 50655 - 3/4" x 8-1/4" 34" | 10 30 (s Size o | Box | cm
55005 14" x 2" 174" | 100 | 1000
= _
. } e 1 =]
=
Acorn Nut Lok-Bolt AS
Catalog Numb -
- aba og :tm Tr oo i1 | e || o Rod Hanger Lok-Bolt AS —
arbon ainless Dia. B Ctn. . ri 5 b
Steel Steel @ ox " Cat # Size Dia. Box Ctn.
51255 - 1/4" x 5/8" 174" | 100 | 1000 58105 14" x 1-112" 516" | 50 | 250
51505 61508 174" x 1-3/8" 1/4" 100 | 1000 58155 3/8" x 1-7/8" 3/8" 50 250
5175S - 1/4" x 2-1/4" 1/4" 100 1000 58255 12" x 2-1/4" 12" 25 125
l.'l;'l ! R M,_. ~ r._.:—._‘_—v_.:
Round Head Lok-Bolt AS, Slotted Tie-Wire Lok-Bolt AS
Catalog Number : Drill Std Std
- . Drill | std. | std. Cat# si ] : b
fa) Carbon | Stainless Size DEL, Box Ctn. @ e Dia. Box Ctn.
S Steel | Steel 57005 5/16" x 2-3/8" | 516" | 100 | 1000
g 52055 - 1/4" x 1-3/8" 174" | 100 | 1000
L 52105 | 61805 114" x 2-1/4" 174" | 100 | 1000
< 52155 - 174" x 3" 174" | 100 | 1000 mmn
g 52205 - 1/4" x 3-3/4" 174" | 100 | 1000 | Ll
> _ " _ n "
z 52255 5/16" x 2-3/8 516" | 100 [ 1000 Lok-Bolt AS Extenders
5 52305 - 516" x3-38" | 516" | 100 | s00 o T o T s
9 52355 - 3/8" x 2-3/4" 38" | 50 | 500 Cat # Size Dia. | Box | Ctn,
g 52405 - 3/8" x 3-3/4" 3/8" 50 250 5684S 3/8" x 1-1/4" 3/8" 50 500
=
i
z
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