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GENERAL INFORMATION

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

GUIDE SPECIFICATIONS

CSI 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 Il (Fe/Zn 5).

Minimum plating requirements for Mild Service Condition.

Standard zinc plated or
mechanically galvanized versions Mechanically Galvanized Zinc plating according to ASTM B 695, Class 55
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SCREW-BOLT+

HEAD STYLES

Hex Washer Head
ANCHOR MATERIALS

Zinc plated carbon steel or
mechanically galvanized

ANCHOR SIZE RANGE

(TYP)

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

SUITABLE BASE MATERIALS

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

CONCRETE

CODE LISTED
ICC-ES ESR-3889
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DEWALT

INSTALLATION SPECIFICATIONS ENGINEERED BY POWers

g INSTALLATION SPECIFICATIONS
= Screw-Bolt+ Anchor Detail Hex Head Marking
- = Legend
> Diameter and Length Identification Mark
- Nomenclature
(¢ .= Diameter of Anchor
] do = Diameter of Drill Bit
- dn = Diameter of Clearance Hole
h = Base Material Thickness.
> The value of h should be 1.5hnom
or 3", whichever is greater Hex Head {8 T ol .
z fnom = Minimum Nominal Embedment Washer —
(o} he = Minimum Hole Depth
: Serrated
Underside

(o) G|
a Installation Instructions for Screw-Bolt+

Step 1 Step 2 Step 3 Step 4

Using the proper Remove dust Select a torque wrench Drive the anchor

drill bit size, drill a
hole into the base
material to the
required depth.
The tolerances of  |—
the drill bitused |« drilling (e.g.
should meet the o tml Yo ] suction, forced
requirements of son UL T i to extract

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

and debris from
hole during
drilling (e.g. dust
extractor, hollow
1 bit) or following

or powered impact
wrench and do not
exceed the maximum
tOque, Tmsﬁ‘max or Timpact,max
respectively for the
selected anchor diameter
and embedment. Attach
an appropriate sized

St

JOYoUY M8JOS 8oUBULIOLS YBIH
~F1L109-MIHIS

ANSI standard [+ A0S loose particles hex socket/driver to the | hex socket off
B212.15 v -| created during impact wrench. Mount + | the anchor to
A 1 drilling. the screw anchor head disengage.
- into the socket.
REFERENCE DATA (ASD)
Installation Specifications for Screw-Bolt+ in Concrete and Supplemental Information®
Anchor Properl_yISetling Notati Units Nominal Anchor Diameter (inch)
Information on " 1/4 3/8 12 5/8 3/4
. in. 0.250 0.375 0.500 0.625 0.750
Anchor outside diameter d (mm) (6.35) (9.53) (12.70) (15.88) (19.05)
Nominal il bit diameter bt in. e o e o P
Minimum diameter of hole d in. 3/8 1/2 5/8 3/4 7/8
clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) (22.2)
Minimum embedment depth Pom (r::]rh) (215) 1(_318/)2 1(;&/;1 2(&/)2 2(_614{)2
. in. 1-3/8 1-7/8 2-1/8 2-7/8 2-7/8
Minimum hole depth ho (mm) (35) (48) (54) 73) 73)
Minimum member thickness' Nin (r;?r'n) (736) (736) (736) 3(%4 3(93’5/)4
. ' ) in. 1-1/2 1-1/2 1-3/4 1-3/4 1-3/4
Minimum edge distance Crmin (mm) (38) (38) (44) (44) (44)
- . ) in. 1-1/2 2 2-3/4 2-3/4 3
Minimum spacing Smin (mm) (38) (51) 70) 70) (76)
. : ft.-Ibf. 19 25 45 60 70
_ Max Installation torque Tinstmax (N-m) (26) (34) 6) @®1) (95)
g Max impact wrench power T ft.-Ibf. 150 300 300 700 700
S (torque) mpactmax (N-m) (203) (407) (407) (950) (950)
2] Impact wrench socket size - in. 7116 9/16 3/4 15/16 1-1/8
T Maximum head height - in. 21/64 3/8 31/64 37/64 43/64
=
8 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
jczj (screw anchor body) ¢ (mm?) (29.0) (60.6) (113.5) (176.8) (257.4)
= Minimum specified f ksi 100 92.5 115 95 95
é ultimate strength v (N/mm?) (690) (638) (794) (656) (656)
= Minimum specified h ksi 80 74 92 76 76
g yield strength Y (N/mm?) (652) (511) (635) (524) (524)
E For SI: 1 inch = 25.4 mm, 1 ft-Ibf = 1.356 N-m.
L 1. The minimum base material thickness shall be the greater of 1.5¢hnom 0r 3 inches.
P 2. See load capacities in normal weight concrete for additional embedment depths.

N
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ENGINEERED BY POWer's REFERENCE DATA (ASD)

Ultimate Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'? a
- Minimum Concrete Compressive Strength
Minimum o
Nominal Nominal 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
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) Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs Ibs z
(kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) (kN) <
1 1,325 1,660 1,400 1,755 1,530 1,910 1,725 2,080 1,725 2,080
(25) (6.9 (7.4 6.2) (7.8 6.8) 8.5) (7.7) 9.3 (7.7) 9.3 - |
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 (14.5) 8.5 (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 —
(64) (16.2) 9.0 17.1) 9.5 (18.7) (10.4) (19.0) (11.3 (19.0) (11.3 z
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) :
2 3,670 4,320 4,020 4,735 4,645 5,465 4,725 6,345 5,455 6,345 ( © ]
8 (61) (16.3) (19.2) (17.9 21.1) (20.7) (24.3) (21.0) (28.2) (24.3) (28.2) 1T
3-1/4 7,420 6,325 8,130 6,930 9,065 8,000 9,065 8,565 10,350 8,565 E
(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
(114) (48.5) (28.1) (63.1) (30.8) (61.4) (35.6) 67.1) (38.1) ©67.1) (38.1)
1-3/4 2,840 5,985 3,115 6,555 3,595 7,570 4,400 9,270 4,400 10,705 s S
(44) (12.6) (26.6) (13.9 (29.2) (16.0) (33.7) (19.6) 41.2) (19.6) (47.6) = -+ -(c)
2-1/2 6,680 8,035 7,320 8,800 8,450 10,160 8,450 11,545 8,450 11,545 h =
19 (64) (29.7) (35.7) (32.6) (39.1) (37.6) (45.2) (37.6) (51.4) (37.6) (61.4) d ';':
4-1/4 13,260 9,395 14,525 10,290 16,480 11,885 16,480 13,520 16,480 13,520 ° ()
(108) (59.0) (41.8) (64.6) (45.8) (73.3 (52.9) (73.3) (60.1) (73.3) (60.1) 8
5-1/2 15,730 9,395 17,235 10,290 19,900 11,885 21,310 13,520 21,310 13,520 ni ®
(140) (70.0) 41.8) (76.7) (45.8) (88.5) (52.9) (94.8) (60.1) 94.9) (60.1) g 8
2-1/2 5,735 10,615 6,285 11,630 7,255 13,425 8,885 16,445 8,885 17,170 ©
(64) (25.5) 47.2) (28.0) (61.7) (32.3 (59.7) (39.5) (73.2) (39.5) (76.4) m §
3-1/4 9,755 12,065 10,685 13,220 12,340 15,265 12,340 17,170 12,340 17,170 t 8
5/8 (83) (43.4) (63.7) 47.5) (58.8) (54.9) 67.9) (54.9) (76.4) (54.9) (76.4) u &
5 14,455 13,675 15,830 14,980 18,280 17,295 19,295 19,485 22,280 19,485 m Ky
(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) (61.7) (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
3 (108) (652.9) (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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DEWALT

ENGINEERED BY POWeErs

Allowable Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'**

Minimum Minimum Concrete Compressive Strength
Nominal Nominal 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
Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
Dlam?ter n?,':_‘h Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(mm) Ihs Ibs Ibs Ibs Ihs Ihs Ibs Ibs Ibs 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 (2.3
1/4 1-5/8 710 415 750 440 815 480 815 520 815 520
41 (3.2 (1.8 (3.3 (2.0) (3.6) 2.1) (3.6) 2.3 (3.6) (2.3
2-1/2 915 505 965 535 1,050 585 1,070 635 1,070 635
(64) @41 2.2 4.3 (2.4 @7 (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 (6.0 (4.5) 6.1) (4.5 (7.1)
2 920 1,080 1,005 1,185 1,160 1,365 1,180 1,585 1,365 1,585
38 (51) @41 (4.8) (4.5 (63 (62 6.1) 62 (1) 6.1) (7.1)
3-1/4 1,855 1,580 2,035 1,735 2,265 2,000 2,265 2,140 2,590 2,140
(83) 8.3 (7.0) 9.1) (7.7) (10.1) 8.9 (10.1) 9.5 (11.5) 9.5
4-1/2 2,725 1,580 2,985 1,735 3,450 2,000 3,770 2,140 3,770 2,140
(114) (12.1) (7.0) (13.3 (7.7) (15.3) 8.9 (16.8) 9.5 (16.8) 9.5
1-3/4 710 1,495 780 1,640 900 1,895 1,100 2,320 1,100 2,675
(44) (3.2 6.7) (3.5 (7.3 4.0 8.4 4.9 (10.3) 4.9 (11.9
2-1/2 1,670 2,010 1,830 2,200 2,115 2,540 2,115 2,885 2,115 2,885
1 (64) (7.4) 8.9 8.1) 9.8 9.9 (11.3 9.4 (12.8) 9.4) (12.8)
4-1/4 3,315 2,350 3,630 2,575 4,120 2,970 4120 3,380 4,120 3,380
(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
(140) (17.5) (10.5) (19.2) (11.5) (22.1) (13.2) (23.7) (15.0) (23.7) (15.0)
2-1/2 1,435 2,655 1,570 2,910 1,815 3,355 2,220 4110 2,220 4,295
(64) 6.4) (11.8) (7.0) (12.9) 8.1) (14.9) 9.9 (18.3) 9.9 (19.1)
3-1/4 2,440 3,015 2,670 3,305 3,085 3,815 3,085 4,295 3,085 4,295
58 (83) (10.9 (13.4) (11.9 (14.7) (13.7) (17.0) (13.7) (19.1) (13.7) (19.1)
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 5,130 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)
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 5,125 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) (26.8) (24.0) (32.8) (27.0) (32.8) (27.0)
6-1/4 5125 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) (20.8) (28.8) (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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7]
Edge Distance Reduction Factors - Tension (Fy) -
Diameter (in) 1/4 3/8 1/2 5/8 3/4 °
Nominal Embedment h:on (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 :
Min. Edge Distance cwin (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 U
112 100077064085 [07afos9foss| - | - [ - - -1-1T-1-1-17-1-1- 4
1-3/4 100 083067 [093[079]062] 057087071 058|054 [073]065]056]053]073]0.59]0.56 (053 g
2 100 0.88 [ 0.71 [1.00 084 ] 065]059]0.94]0.76 [0.60 [ 0.56 [ 0.78 [ 0.68] 058054 078 0,61 0.58 | 0.54 -
2-1/4 100 [094]0.75[1.00] 089 | 0.68]0.61[1.00]0.80[063]057|082]071[060]056]082]063]060]056 g
2112 100 1.00] 078 1.00]095]0.71[063]1.00] 084 065|059 087|075 062|057 087 [066]062]057 %)
2-3/4 100 [1.00]082[1.00] 100|074 065]1.00]088 067 061|091 078 064]059|0091]068]064]059 —
3 100 1.00[ 086 [1.00[1.00]077]067]1.00]0.92 069|062 096]081]066]060]0.96]0.70]0.66]0.60 =
— 3-1/2 100 1.00[0.93[1.00[1.00] 083 071100 1.00[0.74[065[1.00]087]069]063]1.00]0.75]0.69]0.63 !
£ 4 100 [1.00]1.00[1.00] 100|088 0.75[1.00]1.00[078]069|1.00]0.94[073]066]1.00]079]0.73] 066 =
= 4-1/2 100 1.00]1.00]1.00]1.00]0.94]079]1.00]1.00]082]072]1.00]1.00]0.77[069]1.00[084]0.77]069 =
g 5 100 [1.00]1.00[1.00]100[1.00]084[1.00] 100087 075[1.00]1.00[081]072]1.00]089]081]072 E
2 5-1/2 100 1.00[1.00[1.00[1.00]1.00]0.88]1.00] 100|091 079]1.00]1.00]085]075]1.00]0.95]0.85]0.75
E) 6 100 1.00[1.00[1.00[1.00]1.00]092]1.00]1.00|0.96[082]1.00]1.00]089]078]1.00]0.98]0.89]0.78
- 6-1/2 100 [1.00]1.00[1.00]1.00[1.00]0.96[1.00]1.00]1.00]085[1.00]1.00[092]081[1.00] 1000927081
7 100 1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]1.00]0.88]1.00]1.00]0.96]084]1.00]1.00]0.96]084
7-112 100 [1.00]1.00[1.00]1.00[1.00]1.00]1.00]1.00[1.00]092]1.00]100]1.00]0871.00]100]1.00]087
8 100 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]090]1.00]1.00]1.00]0.90
8-1/2 100 1.00[1.00[1.00[1.00]1.00]1.00]1.00]1.00|1.00[0.08]1.00]1.00]100]093]100]1.00]1.00]0.03
9 100 [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]100]1.00]0.96
9-1/2 100 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]099]1.00]1.00]1.00]099
10 100 [1.00]1.00[1.00]1.00[1.00]1.00]1.00]1.00[1.00]100[1.00]100]1.00]100]1.00]100]1.00]71.00

Spacing Reduction Factors - Tension (Fys)
Diameter (in) 1/4 3/8 1/2 5/8 3/4

SCREW-BOLT+"
High Performance Screw Anchor

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 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
1-1/2 0.8910.73]0.66| - - - - - - - - - - - -
1-3/4 0.9410.77]1068 | - - - - - - - - - - -
2 1.0010.80]0.70|0.88|0.77]0.67 ] 063 | - - - - - - -
2-1/4 1.00(0.83(0.72]0.93]0.80)069]064| - - - - - - -
2-1/2 1.00(086|0.74]0.97]083]070]065| - - - - - - - -
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 | - - - -
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
3-1/2 1.001099]0.82|1.000.94]0.77]0.70]1.00|0.85|0.71|0.670.88|0.78 | 0.68 [ 0.65 | 0.88 | 0.71 | 0.68 | 0.65
4 1.001.000.86|1.00]1.00)0.80|0.72|1.000.89]0.73]0.68 |0.920.81]0.70]0.67 | 0.93 | 0.74 | 0.71 | 0.67
4-1/2 1.001.00(0.90|1.00]1.00)0.83]0.74|1.000.93]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(0941.00|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
-ng 5-1/2 1.001.000.97|1.00]1.00]0.89]0.78 | 1.00|1.00|0.80]0.74|1.00|0.92]0.77]0.7211.00 | 0.81 | 0.77 | 0.72
= 6 1.0011.001.00 | 1.00|1.00]0.93]0.81]1.00|1.00|0.82f0.75]1.000.95]0.79|0.73]1.00]0.84]0.79 | 0.73
§ 6-1/2 1.001.00(1.00|1.00]1.00]0.96|0.83|1.00|1.00|0.85]0.77|1.00f0.98]0.81]0.75]1.000.86 | 0.81|0.75
g 7 1.001.001.00|1.00]1.00)099]0.85]|1.00|1.00]0.87]0.79]1.00(1.00]0.83]0.761.00 | 0.89 | 0.83 | 0.77
g 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|1.001.00|0.87]0.80|1.00|0.94|0.87 |0.80 =
@ 8-1/2 1.0011.00 | 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 EC‘J
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 g
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 8
10 1.00)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 é
10-1/2 1.001.001.00|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 g
11 1.0011.00/1.00 | 1.00|1.00|1.00]1.00]1.00|1.00|1.00f0.93]1.00|1.00|0.99 |0.89|1.00]1.00]0.99 | 0.89 =
11-1/2 1.001.00|1.00|1.00]1.00)1.00]1.00|1.00|1.00f1.00]0.95]1.00|1.00|1.00]0.91]1.00]1.00]|1.00|0.91 %
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 z
13 1.00]1.00|1.00|1.00|1.00)1.00]1.001.00|1.00|1.00)1.00|1.00)1.00|1.00|0.96|1.00|1.00]1.00|0.96 %
14 1.001.001.00|1.00]1.00]1.00|1.00|1.001.00|1.00]1.00|1.00|1.00|1.00]0.99]1.00|1.00 |1.000.99 =
15 1.0011.001.00 | 1.00|1.00|1.00]1.00)1.00|1.00|1.00|1.00]1.00|1.001.00 | 1.00|1.00]1.00|1.00 | 1.00 g
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g Edge Distance Reduction Factors - Shear (Fy)
m Diameter (in) 1/4 3/8 1/2 5/8 3/4
n 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 |6-1/4
: Min. Edge Distance cnin(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 058063059 040 037 o3tfos2f - [ - [ - -[--|--|-|-1-1-
2z 1-3/4 068073069 |046]043]036[038[035[0.31[030(0.31[0.27[0.26]025[026[026]022]022]023
- 2 078084 078053049 | 041|043 [041]035[035[0.36[0.30[0.29]0.29030]0.30]025]0.26]027
g 2-1/4 0871094 088|059 ]055|046| 048|046 040039040 034[033]032033]033]028]0.29]0.30
- 2-1/2 097 11.00 098|066 | 061|051 |054[051|044[043[045038]036]036037]037]031]032]033
- 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
> .g 3 1.00 | 1.00 [ 1.00 [ 0.79 [ 0.73 [ 0.61 [ 0.64 | 0.61 [ 0.53 | 0.52| 0.54 | 0.46 | 0.44 | 0.43 | 0.45 | 0.44 | 0.38 | 0.39 | 0.40
r4 = 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 | 051 | 050 | 052 | 0.52 | 0.44 | 0.45 | 0.47
(o] g 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 | 058 | 057 | 059 | 059 | 0.50 | 0.51 | 0.53
7 § 4112 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
(o) k) 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
ol “ 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
@ 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| 095|093 | 097 | 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
7112 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
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

Spacing Reduction Factors - Shear (Fs)
Diameter (in) 1/4 3/8 1/2 5/8 3/4

JOYoUY M8JOS 8oUBULIOLS YBIH
~F1L109-MIHIS

Nominal Embedment hoon (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 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

1-1/2 0.60 1060|060 | - - - - - - - - - - - - - - - -

1-3/4 0.6110.62 061 | - - - - - - -

2 0.63]0.640.63]059|0.58]057[057] - - - - - - - - - - - -

2-1/4 0.65]0.66 | 0.65]0.60 [ 0.59 | 0.58 [ 0.58 | - - - - - - - - - - - -

2-1/2 0.66 | 0.67 | 0.66 | 0.61 | 0.60 | 0.59 [ 0.59 | - - - - - - - - - -

2-3/4 0.68 1 0.69 | 0.68 ] 0.62 | 0.61 ] 0.59 [ 0.60 | 0.59 | 0.58 | 0.58 | 0.58 | 0.57 | 0.57 | 0.57 | 0.57 | - - - -

3 0.69 | 0.71 [ 0.70 | 0.63 | 0.62 | 0.60 | 0.61 | 0.60 | 0.59 | 0.59 | 0.59 | 0.58 | 0.57 | 0.57 | 0.57 | 0.57 | 0.56 | 0.56 | 0.57

3-1/2 0.730.7410.73 ] 0.65 | 0.64 | 0.62 | 0.63 | 0.62 | 0.60 | 0.60 | 0.60 | 0.59 | 0.59 | 0.58 | 0.59 | 0.59 | 0.57 | 0.57 | 0.58

4 0.76 1 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 0.7910.810.79]0.70 | 0.68 | 0.65 | 0.66 | 0.65 | 0.63 | 0.63 | 0.63 | 0.61 ] 0.61 | 0.61 | 0.61 | 0.61 | 0.59 | 0.60 | 0.60

5 0.8210.850.83]0.72|0.70 | 0.67 [ 0.68 | 0.67 | 0.65 | 0.64 | 0.65 | 0.63 | 0.62 | 0.62 | 0.62 | 0.62 | 0.60 | 0.61 | 0.61

5-1/2 0.86 | 0.88 | 0.86 | 0.74 |1 0.72']1 0.69 | 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 0.89 1092 (089|076 |0.74]0.70 | 0.71 | 0.70 | 0.68 | 0.67 | 0.68 | 0.65 | 0.65 | 0.64 | 0.65 | 0.65 | 0.63 | 0.63 | 0.63

N 6-1/2 0921095(092]0.79|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 0.95]10990.96)0.81|0.78]0.74|0.75] 0.74]0.71 1 0.70 | 0.71 | 0.68 | 0.67 | 0.67 | 0.67 | 0.67 | 0.65 | 0.65 | 0.66

E 7-1/2 0.9911.000.99]0.83|0.80)0.76 0.77 ) 0.75]0.72 |1 0.72 | 0.72 | 0.69 | 0.68 | 0.68 | 0.69 | 0.69 | 0.66 | 0.66 | 0.67

é 8 1.00]1.00]1.000.85]082]0.77]0.79]0.77 | 0.74 | 0.73 | 0.74 1 0.70 | 0.69 | 0.69 | 0.70 | 0.70 | 0.67 | 0.67 | 0.68

= 9 1.00]1.00|1.000.90|0.87]0.81]0.82]0.80|0.77|076|0.770.73]0.720.72|0.72]0.72] 0.69] 0.69 | 0.70

§ 10 1.00 {1.00 | 1.00 [ 0.94 | 0.91 | 0.84 | 0.86 | 0.84 | 0.80 | 0.79 | 0.80 | 0.75 | 0.74 | 0.74 ] 0.75 | 0.75 | 0.71 | 0.71 | 0.72

c§' 11 1.00 [ 1.00 |1 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 | 0.77 | 0.73 | 0.74 | 0.74

12 1.00 [ 1.00 |1 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

ﬁ 13 1.00]1.001.00|1.00|1.00]0.94]0.96]0.94|0.88|0.88|0.89]|083]0.82|0.81|082]|0.82]0.77]0.78 | 0.79
% 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
o 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
ﬂa” 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
g 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
% 18 1.00]1.00|1.00|1.00|1.00)1.00|1.00|1.00|1.001.00|1.00]0.96]0.94]0.93|0.95]|0.94]0.88]0.89 |0.90
S 19 1.00]1.00|1.00|1.00|1.00)1.00|1.00|1.00|1.001.00|1.00]0.98]0.96]0.95097]0.97]0.90]0.91|0.92
§ 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
g 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
g 23 1.00]1.00|1.001.00|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
‘E 24 1.00]1.00|1.00|1.00|1.00)1.00|1.00|1.00|1.00f1.00|1.00]1.00|1.00|1.00|1.00|1.00]1.00]1.00 |1.00
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Ultimate Load CGapacities for Screw-Bolt+ in Normal-Weight Goncrete at Minimum Edge'? a
Minimum Minimum Concrete Compressive Strength o
Nominal Anchor | Nominal | Minkmam Edge fic = 2,500 psi (17.3 MPa) f'c = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa) -
d Depth in. Tension Shear Tension Shear Tension Shear
in, in. (mm) Ibs Ibs Ibs Ibs Ibs Ibs Lo
(mm) (k) (kN) (kN) (kN) (kN) (kN) 4
1-5/8 2,060 1,300 2,260 1,420 2,600 1,640 <
14 (41) 1-1/2 92 (.8 (10.1) (6.3) (11.6) (73
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 24
(38) 9.4) @.7 (10.3) (6.2 (11.9 6.0) E
2 2,600 1,560 2,840 1,700 3,280 1,960
98 (61) 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 (21.7) (10.1) (25.1) 1.7 ( © ]
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) E
1-3/4 2,840 2,040 3,115 2,220 3,595 2,580
(44) (12.6) 9.1) (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 =
112 F8
4-1/4 (38) 6,860 3,280 7,520 3,580 8,680 4,140 &+ S
(108) (30.5) (14.6) (33.5) (15.9) (38.6) (18.4) h %
5-1/2 12,600 3,280 13,800 3,580 15,940 4,140 d >
(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 m 8
(83) (23.4) (12.5) (25.6) (13.6) (29.5) (15.7) D
5/8 5 1-3/4 8,360 3,660 9,160 4,020 10,580 4,640 g 8
(127) (44) (37.2 (16.3) (40.7) (17.9 47.1) (20.6) g
6-1/4 10,240 3,660 11,200 4,020 12,940 4,640 m S
(159) (45.5) (16.3) (49.8) (17.9 (57.6) (20.6) t "q:)
4-1/4 7,240 3,460 7,920 3,780 9,160 4,360 u (ol
(108) (32.2) (15.4) (35.2) (16.8) 40.7) (19.4) m _g)
3/4 5 1-3/4 9,140 3,460 10,020 3,780 11,560 4,360 o
(127) (44) (40.7) (15.4) (44.6) (16.8) (61.4) (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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4 A34— 1¥M3A £102© SHOHONY TYOINYHOIN —3dIND TWOINHOAL

g Allowable Load Gapacities for Screw-Bolt+ in Normal-Weight Concrete at Minimum Edge'>**
g Nominal TIT':IT:;:, Minimum Minimum Concrete Compressive Strength
Anchor Edge f'c = 2,500 psi (17.3 MPa) f'c = 3,000 psi (20.7 MPa) f'c = 4,000 psi (27.6 MPa)
- = Diameter Embedment Distance
d Depth = Tension Shear Tension Shear Tension Shear
> in. in. (mm) Ihs Ihs Ihs Ihs Ihs Ihs
2 () (kN) (kN) (kN) (kN) (kN) (kN)
_-— 1-5/8 515 325 565 355 650 410
0 ” “1) 112 23 (14 29 (1.9 29 (18
> 2-1/2 (38) 845 395 925 435 1,070 500
|~ (64) (3.8) (1.8) 4.1 (1.9 (4.8) (22)
> 1-1/2 530 265 580 290 670 335
(38) 24 (1.2) (2.6) (1.3) 3.0) (1.5
z 2 650 390 710 425 820 490
0 38 (61) 1-1/2 2.9 1.7 (3.2 1.9 (3.6) 2.2
- = 3-1/4 (38) 1,115 520 1,220 570 1,410 660
o 83 (6.0 2.3 (6.4) (2.5 6.3 2.9
’ 4-1/2 1,920 520 2,105 570 2,430 660
m (114) 8.5 2.3 9.4 (2.5 (10.8) 2.9
1-3/4 710 510 780 555 900 645
(44 82 23 85 25 4.0 29
T 2-1/2 955 590 1,045 645 1,205 745
S W (64) 1-3/4 42 (2.6) (4.6) 29 64 83
= 1/2
(@) 4-1/4 (38) 1,715 820 1,880 895 2,170 1,035
& a (108) (7.6) (3.6) 84 (4.0 9.7) (4.6)
8‘ m 5-1/2 3,150 820 3,450 895 3,985 1,035
§ (140) (14.0) (3.6) (15.3) 4.0 17.7) (4.6)
% E 3-1/4 1,315 700 1,440 765 1,660 885
8 !u 83 (6.8 (3.1 6.4) (3.4 (7.4 (3.9
w 5/8 5 1-3/4 2,090 915 2,290 1,005 2,645 1,160
Q ° (127) (44 9.3 @1 (10.2) 4.5 (11.8) (6.2
% F 6-1/4 2,560 915 2,800 1,005 3,235 1,160
~ ﬂ (159) (11.4) @41 (12.5) 4.5 (14.4) (6.2
(;3 +_. 4-1/4 1,810 865 1,980 945 2,290 1,090
8‘ 2 (108) 8.1) (3.8 8.8 4.2 (10.2) 4.8
R 3/4 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) 4.2 (20.3) 4.8
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 that critical distances.
4. Linear interpolation may be used to determine allowable loads for intermediate embedments and compressive strengths.
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ENGINEERED BY POWVerS INSTALLATION SPECIFICATIONS

INSTALLATION SPECIFICATIONS

CODE LISTED

&
Screw-Bolt+ Installation Specifications in Goncrete and Supplemental Information'>** |CC-ES ESR-3889 g
- - - 9
Anchor Property/ . ; Nominal Anchor Diameter (inch)
Setting Information Notation | Units 1/4 3/8 1/2 5/8 E
. I in. 0.250 0.375 0.500 0.625
Nominal anchor diameter a (mm) 6.35) (9.525) (12.7) (15.9 ol
Minimum diameter of d in. 3/8 1/2 5/8 3/4 <
hole clearance in fixture " (mm) 9.5 (12.7) (15.9) (19.1) (6
-
Norminal il bit ciameter | b in. e o8 e O =
Minimum nominal h 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 <
embedment depth® om (mm) @1 (64) (51) (64) (83) (64) (76) (108) (64) (64) (127) :
. in. 1.20 1.94 1.33 1.75 2.39 1.75 217 3.23 2.24 2.88 3.73
Erfective Embedment e | om | G0 | @y | 34 | @ | 60 | @y | &5 | ®) | 6 | @ | ©9 =

. 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
Minimum hole depth Mroe | mm) | 61 | @3 | 60 | 73 | ©@ | 73 | ©6 | a1 | @ | (111 | (137) =
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
member thickness m (mm) 83) (102) (89 (102) | (127) | (114) | (133) | (171) (127) (152) (178)

o ; ) in. 1-1/2 Cmin = 1-1/2 (38 1-3/4 1-3/4 1-3/4 g
Minimum edge distance® Cmin (mm) (38) for Smn > 3 ((76)) (44) (44) (44) g _8
Minimum spacing o in. 1-1/2 Smin = 2 (91) 2-3/4 2-3/4 3 + I
distance® e (mm) (38) for Cmin > 2 (51) (70) (70) (76) = ';:

» ' 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 [}
Critical edge distance G mm) | 109 | @155 | (127 | (160) | (198) | 84 | (150) | ©06) | (160) | 01) | @57) | @77) (=] 5
Minimum overall ) in. 1-3/4 3 2-1/2 3 4 3 4 5 4 5 6 5 m %
anchor length’ anch (mm) (44) (76) (64) (76) (102) (76) (102) | (127) (102 (127) (152) (127) s
Maximum Installation T, ft.-Ibf. 19 25 25 25 40 45 45 60 60 70 g %
torque nstmax (N-m) (26) (34) (34) (34) (54) 61) 61) 81) 81) (95) m §
Maximum impact T ft.-Ibf 150 300 300 700 700 t '-g
wrench power (torque) mpactmax | (N-m). (203) (407) (407) (950) (950) u &
Impact wrench ; . =
socket size in. 7116 9/16 3/4 15/16 1-1/8 ‘n >
Maximum head height - in. 21/64 3/8 31/64 37/64 43/64 -
Maximum washer .
diameter - in. 37/64 3/4 1-116 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) g (mm?) (29.0) (60.6) (113.9) (176.8) (257.4)

Minimum specified f ksi 100 925 115 95 95
ultimate strength va (N/mm?) (690) (638) (794) (656) (656)
Minimum specified yield f ksi 80 74 92 76 76
strength y (N/mm?) (552) (611) (635) (524) (524)
Uncracked [3 Ibf/in 1,252,000 1,157,000 1,014,000 919,000 1,028,000
e’\l"x?jn concrete e | (kN/mm) (211) (195) (171) (155) (173)
stiffness? Cracked Ibf/in 355,000 330,000 349,000 378,000 419,000
concrete ﬁ“ (kN/mm) (60) (56) (59) (64) (1)

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

2. For installations in the topside of concrete-filled steel deck assemblies with minimum concrete member thickness, hmingeck, 0f 2.5 inches above the upper flute (topping 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. For installations in the topside of concrete-filled steel deck assemblies with sand-lightweight concrete fill, the maximum installation torque, Tinstmax, 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
the greater of 3her or 1.5 times the flute width.

5. The embedment depth, hom, is measured from the outside surface of the concrete member to the embedded end of the anchor.

6. Additional combinations for minimum edge distance, cmin, and 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
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.
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INSTALLATION SPECIFICATIONS ENGINEERED BY POWers

E Anchor Setting Information for Installation on the Top of Concrete- CODE LISTED
r-Y Filled Steel Deck Assemblies with Minimum Topping Thickness'>** ICC-ES ESR-3889
: Nominal Anchor Size (inch)
> Anchor Property / Setting Information Notation Units
z 1/4 3/8 1/2
. I in. 0.250 0.375 0.500
a Nominal anchor diameter Oa (mm) 6.4) @5 {12.7)
> Minimum diameter of hole d in. 3/8 12 5/8
- clearance in fixture " (mm) 9.5 (12.7) (15.9)
> Nominal drill bit diameter Choit in. 1/4 ANSI 3/8 ANSI 1/2 ANSI
- . s in. 1-5/8 2-1/2 2 2-1/2
z Minimum nominal embedment depth Pnom (mm) @) (64) ) (64)
) in. 1.20 1.94 1.33 1.75
g Effective embedment Per (mm) (30) (49) 33 (44)
. in. 2 2-1/2 2-3/8 2-1/2
o Minimum hole depth ho ) 1) o4 ©0) ©4)
’ Minimum concrete member thickness ho in. 2-1/2 2-1/2 2-1/2 2-1/2
(7] (topping thickness) in deck (mm) (64) (64) (64) (64)
‘e . , in. 1-1/2 2 2-1/2
Minimum edge distance Crmin deck,top (mm) (39) 1) 64)
L " o in. 1-1/2 2 2-1/2
cg_ m Minimum spacing distance Smin,decktop (mm) (38) (51) (64)
cP a Critical edge distance Cacdeck top (r;?r'n) (7%) d 32) (%S) d 22)
= m
() .
= . . 5 in. 1-3/4 3 2-1/2 3
Qg) E Minimum nominal anchor length Lanch (mm) (44) (76) 64) (76)
g ] Maximum impact wrench power T ft.-Ib. 150 300 300
D w (torque) mpactmax (N-m) (203) (407) (407)
L ft.-Ib 187 25 25 45
(@) i i i T
& ° Max. installation torque Tinstmax (N-m) 26) (34) (34) 61)
i q Wrench socket size - in. 7116 9/16 3/4
(;) +_‘ Max. head height - in. 21/64 3/8 31/64
8‘ 2 Max. washer diameter - in. 37/64 3/4 1-116
- 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 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, hmingeck, 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 < hiingeck < 3-1/4-inch.
For 1/4-inch-diameter anchors with 2-1/2-inch nominal embedment, 2-1/2-inch < hmindeck < 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
hmin,deck, Cmin,deck,top and Smin,deck,top, respectively.

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, hnom, 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. For installations in the topside of concrete-filled steel deck assemblies with normal-weight concrete fill, a maximum installation torque, Tinstmax, 0f 19 ft.-Ib is allowed.
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INSTALLATION SPECIFICATIONS

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

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

Screw-Bolt+ Anchor (Typ)

Min. 2-1/2"

Upper Flute (Valley)

(Typ)

Min. 1-3/4" Min. 6" (Typ)
(Typ)

Lower Flute (Ridge)—
Min. 2-1/2" No. 20 Gage Steel Deck Min.
(Typ)
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 (topping
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)

Upper Flute (Valley)

\jﬂin- 212" 3 Clearance Min.

Min. 3-7/8"
(Typ)

. . Screw-Bolt+
I N Anchor (Typ)

Min. 3-7/8"
(Typ) _
Min. Lower Flute (Ridge)—

"
No. 20 Gage Steel Deck Min.
Flute Edge

Min. 12" (Typ)

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)'>*

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

Min. 2-1/2"

r 3/4" Clearance Min. Upper Flute (Valley)
-

% Screw-Bolt+ \'; i Min_.[3-1/2"
S . Anchor (Typ) < < (Typ)
Min. 2-1/2" Mir“.a =
(iyp) 718
Min. Lower Flute (Ridge)—

134" 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

STRENGTH DESIGN (SD) ENGINEERED BY POWers

g STRENGTH DESIGN (SD)
g CODE LISTED | £ens
- - Tension Design Information For Screw-Bolt+ Anchor In Goncrete'? |CC-ES ESR-3889 J
> Nominal Anchor Diameter
z Design Characteristic Notation | Units
— 1/4 3/8 1/2 5/8 3/4
g Anchor category 1,20r3 - 1 1 1 1 1
- ' in. 1-5/8 | 2-1/2| 2 | 2-12|3-1/4121/2| 3 |41/4|3-1/4| 4 5 4-1/4
- Minimum nominal embedment depth Pinom (mm) @) |64 | 61 |64 | 8 | ©4 | 78 | 108 | ©4 | ©4 | 127 | (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
E Steel strength in tension Nsa'® (N) (30.2) (38.8) @1.1) (116.8) (169.8)
T Reduction factor for steel strength®* [} - 0.65
o Concrete Breakout Strength in Tension (ACI 318-14 17.4.2 or ACI 318-11 D.5.2)
. in. 120 | 1.94 | 133 | 1.75 | 239 | 1.75 | 217 | 323 | 224 | 288 | 3.73 | 3.08
~ Effective embedment het mm | @0 | @9 | G4 | @y | ©) | @y | 65 | ® | 67 | 73 | ©9 | 78
) Critical edae distance c in. 430 | 6.10 | 5.00 | 6.30 | 7.80 | 3.30 | 590 | 810 | 6.30 | 7.90 |10.10| 10.90
d h (mm) (109) | (155) | (127) | (160) | (198) | (84) | (150) | (206) | (160) | (201) | (257) | (277)
Critical edge distance, topside of :
concrete-filled steel decks with Cac,deck top (rlnnrh) ?7%()) (‘11 gg) ?8%()) - -1 (? gg) -1 -1 - -1 - -1
minimum topping thickness®
Effectiveness factor for
uncracked concrete Kuncr - 27 24 30 24 24 30 24 24 30 24 24 27
Effectiveness factor for cracked concrete Ker - 17 17 17 21 17
Modification factor for
cracked and uncracked concrete® Fen ) 10 10 10 10 10

Reduction factor for concrete é

breakout strength? - 0.65 (Condition B)

Pullout Strength in Tension (Non-Seismic Applications) (ACI 318-14 17.4.3 or ACI 318-11 D.5.3)

JOYoUY M8JOS 8oUBULIOLS YBIH
~F1L109-MIHIS

Characteristic pullout strength, Ib See
uncracked concrete (2.500 psj™® Np,uncr (N) See Note 7 See Note 7 See Note 7 See Note 7 Note 7
Characteristic pullout strength, N Ib 765 | 1,415 See Note 7 1,645 | 2,515 | 4,700 | 3,080 | 4,720 | 6,900 | See
cracked concrete (2,500 psi)®™ pr (kN) (34) | 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|2,515| 4,700 | 1,910 | 2,445 | 3,370 | 4,085
seismic (2,500 psi)te o (1.6) | 6.2 | 40 | (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 = 6.894 N/mm?; 1 ft-Io = 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 318-14 17.2.3 or ACI 318-11 D.3.3, as applicable, shall apply.

2. Installation must comply with published instructions and details.

3. Al 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 complies with ACl 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 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 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, as applicable.
5. Select the appropriate effectiveness factor for cracked concrete (ker) or uncracked concrete (kine) and use Wew = 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, Nen, 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 1s applied to all values of f'c affecting Na.

11. Tabulated critical edge distance values, Cac.ecktop, 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, cac, for indicated anchor diameters and embedment depths may be used in the calculation of Ve as applicable.
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DEWALT

ENGINEERED BY POWer's STRENGTH DESIGN (SD)

. i . s CODE LISTED | £ a
Shear Design Information for Screw-Bolt+ Anchor in Concrete'>” ICC-ES ESR-3889 | g lv s O
Notation | Units Nominal Anchor Diameter :
Design Characteristic

1/4 3/8 1/2 5/8 3/4 (&)
Anchor category 1,20r3 - 1 1 1 1 1 z
Minimum nominal : . | 15/8 [ 242 | 2 | 2d/2 |34 |22 ] 3 | 414|314 4 5 | 41/ g
embedment depth onmmy | @ty | 64 | 61 | ed | @3 | ea | @e | qo) | ©4 | 64 | 127 | (08 -
Steel Strength in Shear (ACI 318-14 17.5.1 or ACI 318-11 D.6.1) <

. b ] 1,635 | 2,040 | 3.465 | 3.465 | 4345 | 8:860 | 8:860 | 11,175 12,310 12,310 | 15,585 [ 19,260
Steel strength in shear® Va ww | 73 | @1 | (154 | (154 | 193 | 39.4) | (39.4) | 49.7) | (54.8) | (54.8) | (69.3) | (85.7) 4
Reduction factor for steel strength®* ¢ - 0.60 z
Steel Strength in Shear for Seismic Applications (ACI 318-14 17.2.3.3 or ACI 318-11 D.3.3.3) <
. — b ] 1,360 | 1,700 | 2415 | 2,415 | 3,030 | 7,090 | 7,090 | 8,940 | 9,845 | 9,845 | 12,465 15405 =
Steel strength in shear, seismic Vo Ly | ©9) | 77 | do9) | (09 | (136 | 319 | 31.9 | 402 | 443 | 443 | (56.1) | (69.3) (5]
Reduction factor for steel strength [ ']
in shear for seismic® ¢ : 0.60 E

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 da (mm) 6.4) 95 (12.7) (15.9) (19.1)
, in. | 120 | 194 | 133 | 1.75 | 239 | 1.75 | 217 | 323 | 224 | 288 | 373 | 308
Load bearing length of anchor o lom| co | @) |Gy | @y |6 | e || @ |60 | 73| © | 1w

Reduction factor for "
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 1 2 1 2 2 2

) in. | 120 | 194 | 133 | 1.75 | 239 | 1.75 | 247 | 323 | 224 | 288 | 3.73 | 3.08
Effective embedment e m) | @0) | @9 | @4 | @y | ey | @y | es | e | en | @3 | 0 | 79
Efy%ﬁ“s‘;'r‘e%‘ifr for ¢ - 0.70 (Condition B)

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 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 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, 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, 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 ACl 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, 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.

5. 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 ACI 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 08Ais applied to all values of f'c affecting Nn.
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Tension and Shear Design Information for Screw-Bolt+ Anchor in the Soffit CODE LISTED
(Through the Underside) of Concrete-Filled Steel Deck Assemblies'2**° ICC-ES ESR-3889

Nominal Anchor Diameter (inch)

Anchor Property/Setting Information | Notation | Units 7 0 e b i
- . in. | 158 | 242 | 2 |24/2 | 31/4 | 242 3 | 41/4|31/4]| 4 5 | 41/
Minimum nominal embedment depth Pinom mm | @) (64) (51) (64) ©3) (64) 76 | (108 | (64 64 | 127 | (108
, in. | 120 | 194 | 133 | 1.75 | 239 | 1.75 | 217 | 323 | 224 | 288 | 373 | 3.08
Effective Embedment eV enm) | @0) | @9 | 34 | @9 | @) | @9 | 65 | ®) | 60 | @3 | 05 | 79
— in. | 1-3/4 | 26/8 | 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 fole depth o mm | @a |60 | B4 | ©n) | @8 | ©7) | 79 | a1y | 8e) | dos) | (130) | (111)
Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 3-7/8-inch-wide deck flute)
Minimum concrete member . . | 5172 | 5172 | 5172 | 5172 | 5172 | 5172 | 51/2 | 5172 | 651/2 | 5172 | 6-1/4 | 6-1/4
thickness’ mnceokont | (o | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (140) | (159) | (159)
Characterisic pullout strength Moo | B[ 1430 | 2555 2275 | 2,655 | 3235 [ 2,600 | 3555 | 5975 | 2,610 | 4,150 | 6,195 | 6,085
e e o baecunr ooy | 62 | (114 | d0) | (1.8 | (144) | (1.8 | (158) | @6.6) | (11.6) | (185) | 27.6) | 27.9)
e o o o ronth Moo | | 615 | 1115|1200 | 1880 | 2.290 | 1230 | 2,330 | 4,030 [ 1,600 | 3,340 | 4945 [ 3,835
oo b a1 27 | 60 | 67 | 84 | (02 | 65 | (04 | d7.9 | 71 | da9) | 20 | (17.9)
Characteristic pullout strength, b | 290 | 920 | 890 | 1,570 | 2,015 | 1,230 | 2330 | 4,030 | 990 | 1,730 | 2,415 | 3,410
greacilfggiscr(ﬁ?g,%?o%vgrpz}fe' Nossswea | oy | 13) | @) | @0 | 70 | @0 | 65 | 104 | 179 | ¢4 | ¢7 | don | (52
Reduction factor for pullout strength® ¢ - 0.65
Steel strength in shear, y b | 1,155 | 2,695 | 2,470 | 2,470 | 3,225 | 2,435 | 2,435 | 5,845 | 2,650 | 2,650 | 6:325 | 5,175
concrete over steel deck ook |0y | 5) | (115 | (1.0 | (1.0 | (43 | do8) | {08 | 26.0) | (1.8 | (11.8) | 8.1) | 23.0)
Steel strength in shear, y b | 960 | 2,165 | 1,725 | 1,900 | 2,250 | 1,950 | 2,095 | 4,675 | 2120 | 2,325 | 5,060 | 4,140
concrete over steel deck, seismic sadeckea | 4N) | @3 | 96) | (7.7) | 85 | 10.0)| 87 | 9.3 | (20.8) | ©.4) | (10.3) | (225 | (18.4)
Reduction factor for steel strength in . 0.60
shear for concrete over steel deck® ¢ '

Anchors Installed Through the Soffit of Steel Deck Assemblies into Concrete (Minimum 1-3/4-inch-wide deck flute)

Minimum concrete member in. 4 4 4 4 4 4 N/A N/A N/A

thickness’ Pimin et (mm) | (102) | (102) | (102) | (102) | (102) | (102

Characteristic pullout strength, b 1760 | 2075 | 1440 | 2135 | 3190 | 1720

uncracked concrete over Np,deck uncr (N) ('7. 8) (9.2) (é. 4) (Q, 5) (1' 42) ('7.7) N/A N/A N/A
steel deck, (3,000 psi)

Characteristic pullout strength, I 760 910 815 | 1510 | 2.260 | 1280

cracked concrete over Np.deck cr (KN) G4 | @0 | 36 (é]) (1' 0.1) (’5]) N/A N/A N/A
steel deck, (3,000 psi)

Characteristic pullout strength,

cracked concrete over steel Np.deck eq (&?\‘) (?1’58 Z@?g) (2655) 1('522)0 1(392)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, Ib 1,880 | 2,315 | 2,115 | 2,115 | 2,820 | 2,095

concrete over steel deck Vaseo | iy | @4 | 03] @4 | ©4 | {25 | ©3 NA NiA N/A
Steel strength in shear, b ] 1,565 | 1,930 | 1,475 | 1,625 | 1,965 | 1,675

concrete over steel deck, seismic | === [ w5 | 70 | @6 | 66 | 72 | &7 | 75 N/A N/A N/A
Reduction factor for steel strength in

shear for concrete over steel deck’ ¢ ) 060 060 060 N/A N/A N/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 Np.geck and Np,cecker 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 ACl 318 D.5.2, as applicable, is not required for anchors installed in the deck soffit (through underside).

3. Values for Npdeckeq are applicable for seismic loading and must be used in lieu of Npdeckcr.

4. For all design cases Wer = 1.0. The characteristic pullout strength, Nen, 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 (f'c / 17.2)* for MPa. The characteristic pullout strength, Nen, 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 Vsadeckeq 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 ACI 318-11 D.6.3, as applicable,
are not required for anchors installed in the soffit (through underside).

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

8. All values of ¢ were determined from the load combinations of IBC Section 1605.2, ACI 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 ACI 318-11 D.4.4 (ACI 318-08).

—
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FACTORED RESISTANCE STRENGTH (BN, AND @V,) CALCULATED IN ACCORDANCE WITH ACI 318-14 CHAPTER 17: (7))

1- Tabular values are provided for illustration and are applicable for single anchors installed in normal-weight ST g
concrete with minimum slab thickness, ha = hmin, and with the following conditions: g 2 o
- Cat iS greater than or equal to the critical edge distance, Cac (table values based on Cat = Cac). v 4 :

- Ca is greater than or equal to 1.5 times Car. - 3]

2- Calculations were performed according to ACI 318-14, Chapter 17. The load level corresponding to the z
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 2
information tables. Please also reference the installation specifications for more information. i~ |

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. : z

- 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 17
please see ACl 318-14, Chapter 17. E

Tension and Shear Design Strength Installed in Cracked Concrete
Minimum Concrete Compressive Strength
Nominal ’é‘,'“"l‘,';‘;' fc = 2,500 psi fc = 3,000 psi f'c = 4,000 psi f'c = 6,000 psi f'c = 8,000 psi o
Anchor Depth s o
Diameter Hoom L A 1 A ! Zw“ L ! ! \ D—+ _(Q)
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear h <
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) o ;Z
" 1-5/8 495 780 525 855 575 980 645 980 705 980 (@) g
2-1/2 920 970 1,060 1,195 1,305 m %
i
2 845 915 930 1,000 1,070 1,155 1,315 1,415 1,515 1,635 g 8
[S§]
3/8 2-1/2 1,280 1,375 1,400 1,510 1,620 1,740 1,980 080 2,290 080 &
P
3-1/4 2,040 2,200 2,235 2,410 2,580 60 3,165 60 3,650 60 t %
2-1/2 1,070 1,270 1,170 1,395 1,355 1,610 1,655 1,970 1,915 2,275 O a.
=
1/2 3 1,635 1,900 1,790 2,085 2,070 2,405 2,535 2,945 2,925 m %
4-1/4 3,055 4,325 3,345 4,735 3,865 5,470 4,735 6,695 5,465
3-1/4 1,850 1,995 2,030 2,185 2,345 2,525 2,870 3,315 |
5/8 4 2,700 4,155 2,960 4,550 3,415 5,255 4,185 4,830
5 3,980 6,040 4,360 6,615 5,035 7,640 6,165
3/4 4-1/4 2,985 6,135 3,270 6,720 3,780 7,760 4,625 10,975

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

Tension and Shear Design Strength Installed in Uncracked Concrete

Minimum Concrete Compressive Strength
Nominal fominal fc = 2,500 psi fc = 3,000 psi fc = 4,000 psi fc = 6,000 psi fc = 8,000 psi
Diameter Dﬁﬁh L X N A L h h h n h
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1-5/8 1,155 980 1,265 80 1,460 980 1,785 980 2,065 980
s 2-1/2 2,110 2,310 2,665 1,225 0 950
2 1,495 1,610 1,640 1,765 1,890 2,035 2,315 080 2,675 080 ®
3/8 2-1/2 1,805 1,945 1,980 080 2,285 080 2,795 080 3,230 080 E‘J
3-1/4 2,880 0 3,155 60 3,645 60 4,465 60 5,155 0 'g:
2-1/2 2,255 1,780 2,475 1,950 2,855 2,255 3,495 2,760 4,040 3,185 =
172 3 2,495 2,685 2,730 2,940 3,155 3,395 3,865 4,160 4,460 4,805 §
4-1/4 4,530 6,050 4,960 6,630 5,725 6,70 7,015 6,70 8,100 6,70 %
3-1/4 3,270 3,520 3,580 3,855 4,135 4,455 5,065 5,455 5,845 6,295 §
5/8 4 3,810 5,815 4,175 6,370 4,820 7,355 5,905 8 6,820 8 :%J
5 5,620 8,455 6,155 9,265 7,110 9,350 8,705 9,350 10,050 0 H%J
3/4 4-1/4 4,745 8,590 5195 9,410 6,000 10,865 7,350 8,485 %
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls %

_
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FACTORED RESISTANCE STRENGTH (N, AND @V.) CALGULATED IN ACCORDANCE 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 = Cmin).
- Ca2 is greater than or equal to 1.5 times Cai.

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, her, 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 ACl 318-14, Chapter 17.

SUYOHONY TWVIINVHOIW

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

Minimum Concrete Compressive Strength

% » Nominal | Nominal fic = 2,500 psi fic = 3,000 psi Pc = 4,000 psi fc = 6,000 psi fc = 8,000 psi
||| 5 s & EEE E EEE
Q§) E " 1-5/8 495 370 525 405 578 470 645 575 705 660
g (] 2-1/2 920 450 970 495 1,060 570 1,195 700 1,305 810
a w 2 785 445 860 485 990 560 1,215 685 1,405 790
% 2 3/8 2-1/2 1,115 500 1,220 550 1,410 635 1,725 775 1,995 895
i q 3-1/4 1,685 595 1,845 650 2,130 755 2,610 920 3,015 1,065
(-33 +_. 2-1/2 1,070 675 1,170 740 1,355 855 1,655 1,045 1,915 1,205
3 = 1/2 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

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

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

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

Minimum Concrete Compressive Strength
Nominal Nominal 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
et [ e n ] “ § “ i} " § " :
(in.) (in.) Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
1-5/8 460 495 505 540 580 625 710 765 820 885
1 2-1/2 860 635 940 695 1,085 800 1,330 980 1,635 1,130
g 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
é’ 3-1/4 1,095 835 1,200 915 1,385 1,055 1,695 1,290 1,955 1,490
; 2-1/2 1,615 945 1,770 1,035 2,045 1,195 2,505 1,465 2,890 1,690
g 1/2 3 1,185 1,065 1,300 1,165 1,500 1,345 1,835 1,650 2,120 1,905
% 4-1/4 2,190 1,310 2,400 1,430 2,770 1,655 3,390 2,025 8195 2,340
2 3-1/4 1,495 1,120 1,635 1,225 1,890 1,415 2,310 1,735 2,670 2,000
g 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
% 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
|
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ORDERING INFORMATION a
(o)
- =
9
Screw-Bolt+ 4
20V Max* SDS Plus Rotary Hammers Flexvolt SDS Max <
Cat. No. " DCH293R2 DCH481X2 - |
Anchor Size | BoxOty. | Cin. aty. "“"f:’g,:;zp“e" E Do 1-1/8" L-Shape 916" w/ g
Zinc Plated Galvanized Carbide Bits !
PFM1411000 = 1/4" x 1-1/4" 100 600 DW5517 DW5417 DW5417 - z
PFM1411020 - 1/4" x 1-3/4" 100 600 DW5517 DW5417 DW5417 - <
PFM1411060 - 1/4" x 2-1/4" 100 600 DW5517 DW5417 DW5417 - :
PFM1411080 - 1/4" x 2-5/8" 100 500 DW5517 DW5417 DW5417 - L%
PFM1411100 - 1/4" x 3" 100 500 DW5517 DW5417 DW5417 - —
PFM1411160 = 3/8" x 1-3/4" 50 300 DW5527 Dw5427 DW5427 = E
PFM1411220 - 3/8" x 2-1/2" 50 300 DW5527 DW5427 DW5427 -
PFM1411240 PFM1461240 3/8" x 3" 50 250 DW5527 DW5427 DW5427 -
PFM1411280 PFM1461280 3/8" x 4" 50 250 DW5527 DwW5427 Dw5427 - s S
PFM1411300 PFM1461300 3/8" x 5" 50 250 DW5529 DW5429 DW5429 - .-|- "(:_)
PFM1411320 PFM1461320 3/8" x 6" 50 150 DW5529 DW5429 DW5429 = h 'g:
PFM1411340 - 1/2" x 2" 50 200 DW5537 DW5437 DW5437 = d %
PFM1411360 - 1/2" x 2-1/2" 50 200 DW5537 DW5437 DW5437 = ° b
PFM1411380 - 1/2" x 3" 50 150 DW5537 DW5437 DW5437 - ni %
PFM1411420 PFM1461420 172" x 4" 50 150 DW5537 DW5437 DW5437 - g 8
PFM1411460 PFM1461460 1/2" x 5" 25 100 DW5538 DW5438 DW5438 = m §
PFM1411480 PFM1461480 1/2" x 6" 25 75 DW5538 DW5438 DW5438 = t ..g
PFM1411520 PFM1461520 1/2" x 8" 25 100 DW5538 DW5438 DW5438 - u &
PFM1411540 - 5/8" x 3" 25 100 DW5471 DW5446 DW5471 DW5806 ‘n %)
PFM1411580 - 5/8" x 4" 25 100 DW5471 DW5446 DW5471 DW5806 :E
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 DW5474 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 Strength Design. [ - 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
i ;
1/4 7116 DW\MT744798 - ?rﬁgggf’vﬁen o j ;
z
DCF880M2 §
3/8 9/16 DWMT75122B 1/2" Impact Wrench : %
= =
12 3/4 DWMT75113B . %
DCF899P2 =N g
5/8 15/16 DWMT75104B High Torque 1/2" 4
(Use In Speed Setting #2) pr | =]
3/4 1-1/8 DWMT75125B - g
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