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GUIDE SPECIFICATIONS

CSI Divisions: 03 15 19 - Cast-In Concrete Anchars and 03 16 00 - Concrete Anchors. Concrete
inserts shall be DDI+ as supplied by DEWALT, Towson, MD. Anchors shall be installed in accordance CODE LISTED

with published instructions and the Authority Having Jurisdiction. ICC-ES ESR-3958
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of the insert protrudes below the surface of the deck. The DDI+ comes in sizes ranging from 3/8" (¥
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MATERIAL SPECIFICATIONS
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MATERIAL SPECIFICATIONS
Anchor Component Component Material
Metal Plate ASTM A1011 Carbon Steel or equivalent (plain)

Hex Head Bolt

ASTM A307 Grade A (zinc plated)

INSTALLATION SPECIFICATIONS

DDI+ Insert Detail

SYOHONY TVIINVHIIW

Nominal Anchor Size
Dimension Notation
3/8" /2" 5/8" 3/4" 7/8"
Typical Drill Bit Diameter for Deck in. 7116 0r1/2 9/16 or 5/8 11/16 or 3/4 13/16 0r 7/8 15/16 or 1
Overall Length of Metal Plate in. 12 12 12 12 12
Approximate Width of Metal Plate in. 1-1/4 1-1/4 1-1/4 2 2
Approximate Thickness of Metal Plate in. 3/16 3/16 3/16 3/8 3/8
Bolt Thread Size (UNC) in. 3/8-16 1/2-13 5/8-11 3/4-10 7/8-9
Length of Hex Head Bolt in. 8 8 8 8 8
Effective Embedment Depth in. 1-1/2 1-3/4 2 2-1/8 2-1/16
Nominal Embedment Depth in. 1-3/4 2 2-3/8 2-5/8 2-5/8
Approx. Thread Projection Over Upper Flute in 6-1/4 6 5-5/8 5-3/8 5-3/8
(through 3-inch-deep deck) | Over Lower Flute ' 3-1/4 3 2-5/8 2-3/8 2-3/8
Dimension Size Point Style Drill Range RPM (Max)
Self-Drilling Screw 8-18 #2 18 Gage Max 2500
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INSTALLATION INSTRUCTIONS

Place the threaded bolt of
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(L43SNI X93a) +.1aa

Cut (e.g. drill/punch) a hole
in the steel deck to the
hole size required by the
threaded bolt of the insert.

the insert through the hole
in the steel deck.

The metal plate of the
insert must be on the top
of the deck flutes. The
metal plate can (optionally)
be secured to the deck
using the pre-assembled
size drilling screws.

REFERENCE DATA (ASD)

Ultimate and Allowable Load Capacities for DDI+ (Deck Insert) Installed in the Soffit of

Sand-lightweight or Normal Weight Concrete over Metal Deck Floor and Roof Assemblies'>**

Normal-weight or Sand-lightweight concrete, f'c > 3,000 psi
Nominal lé:,";g‘;' co',\:',i,',';te Min. Min. 3-7/8" or 4-1/2" Wide Deck
Anchor Deplh' Toppin Insert End Installed Over Upper Flute Installed Over Flute Incline Installed Over Lower Flute
Diameter opping Spacing | Distance - - -
in. ::nm) m-amess (in.) (in.) Ultimate Load | Allowable Load | Ultimate Load | Allowable Load | Ultimate Load | Allowable Load
’ ) Tension | Shear |Tension| Shear |Tension| Shear |Tension| Shear |Tension| Shear | Tension| Shear
Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs. Ibs.
3/8 1-3/4 2 4-1/2 9 3,420 | 1,985 | 1,140 | 660 | 5230 | 1,985 | 1,745 | 660 | 5230 | 2,610 | 1,745 | 870
172 2 2-1/2 5-1/4 10-1/2 | 4,310 | 4,205 | 1,435 | 1,400 | 6,235 | 4,205 | 2,080 | 1,400 | 6,235 | 5,155 | 2,080 | 1,720
5/8 2-3/8 3-1/4 6 12 5,265 | 6,450 | 1,755 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275
3/4 2-5/8 3-1/4 6-3/8 12-3/4 | 5,770 | 6,450 | 1,925 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275
7/8 2-5/8 3-1/4 6-3/8 12-3/4 | 5,770 | 6,450 | 1,925 | 2,150 | 8,630 | 6,450 | 2,875 | 2,150 | 8,630 | 6,820 | 2,875 | 2,275
1. Allowable load capacities listed are calculated using an applied safety factor of 3.0
2. Nominal embedment depth is measured from the bottom of the insert plate to the top of the insert bolt head.
3. Insert spacing and end distances are measured from the centerline of the insert bolt head.
4. Shear loads may be applied in any direction. For inserts installed over the upper flute, if the shear load is parallel to the flute the tabulated allowable load values may be increased by 20
percent (multiplied by 1.2)
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ENGINEERED BY POWVers STRENGTH DESIGN (SD)
STRENGTH DESIGN (SD) 'é)
CODE LISTED °
DDI+ Insert Installation Information and Supplemental Information'* ICCES ESR-3958 5
Design Information Symbol Units 3/8-inch 1/2-inch 5/8-inch z
Nominal bolt diameter Oa (anm) 0(93 g)‘r’ %)1207(; %‘229‘? <
Length of insert bolt oo (n|1Tn) (283) (283) (283) :
Typical drill bit diameter Coit in. 716 0r1/2 9/16 or 5/8 11/16 or 3/4 !
Nominal overall length of insert plate Lprate (rirlnrgz) (31025) (3,1025) (31625) E
Nominal width of insert plate Whiao o 1('312/)4 1('312/)4 1('312/)4 -
, L
Approximate thickness of insert plate toiate (nlwnrh) ?4{18? ?4{18? 54{18? ']
Over upper flute Nrom (upperflute) (rlnnm) E
Minimum nominal I in. 1-3/4 2 2-3/8
embedment dep‘[h Over flute incline Rnom (upperincling) (mm) (45) (51) (60)
: X
Over lower flute Pinom (owerfiute) (r;]nm) p 8
- [m)
Over upper flute Pt (upperfiute) (r;]nm) E <
D
Minimum effective I B in. 1.50 1.75 2.00 =
embedment depth Qver flute incline het (upperincling) (mm) (38) (45) (51) 2 5
Over lower flute Pt owerfiute) (r‘lﬂnm) S— %
195}
in. g <
Over upper flute Nimin (upperfiute) (mm) O =
Minimum concrete : -
member thickness Over flute incline Nimin (upperinciine) (nlan'n) (521) 2(614()2 3(813/)4 [ 8
(topping thickness) , (o] _GE)
Over lower flute Pimin (lowerflute) (r‘lnnm) =
in. §+
Over upper flute Cmin,deck (upperflute) (mm) p—
Minimum flute edge in WA WA WA n
distance (insert bolt) Over flute incline Crmin,deck (upperincline) (mm) n
Over lower flute Crmin deck (owerflute) (ri]nm) See Figure 3C See Figure 3C See Figure 3C
Over upper flute Smin (upperflute) in.
Minimum i (mm)
spacing distance " ) ) in. 4-1/2 5-1/4 6
(bolt spacing, Over flute incline Smin (upperincline) (mm) (114) (133) (152)
center-to-center) in
Over lower flute Smin (lowerflute) (mm)
Over upper flute Cmin (upperflute) (rlnnm)
Minimum deck end I ) in. Specified cover requirements for reinforcement in accordance with
distance Over flute incline Crin upprircing (mm) ACI 318-1417.7.2 or ACI 318-11 7.7, as applicable.
Over lower flute Crmin (owerflute) (annﬁ)
Effective tensile stress area (insert bolt) Ase (ri]n[;z) 0('%)8 0(33)2 (()1%126? 2
. T
Insert head net bearing area Abrg (rlnnr'ri?) 8 115) 8 518) (%gg) 5
=
Minimum specified ultimate strength futa N /E:]Im?’ 6&‘8&0 §
, ©
Minimum specified yield strength fya N /?ﬁlmzl 38‘230 2
For SI: 1 inch = 25.4 mm, 1 ft-Ib = 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, é
2. For installation detail for inserts in concrete-filled steel deck assemblies, see Figures A, B and C (i.e. over upper flute, over flute incline, over lower flute). é
=
|
2
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CODE LISTED | & ﬁ
ICC-ES ESR-3958 | @OLLY

DDI+ Insert Design Information'?**°°
Design Information Symbol Units 3/8-inch 1/2-inch 5/8-inch
: ' in. 0.375 0.500 0.625
Insert 0.D. (nominal bolt diameter) (a (mm) @5 (12.7) (15.9)
’ in? 0.17 0.28 0.45
Insert head net bearing area Aorg (mm?) (110) (181) (290)
' : in.2 0.078 0.142 0.226
Effective tensile stress area Ase (mm?) (50) @) (146)
Over upper flute her (Upperflute) (ri]nrh)
) o - in. 1.50 1.75 2.00
Effective embedment depth Over flute incline het (fluteincline) (mm) (38) (45) 651)
Over lower flute her (lowerflute) (ri]nrﬁ)
- . . . ) in. 2.00 2.50 3.25
Minimum concrete member thickness (topping thickness over upper flute) Nimin (mm) 51) (64) 63
- ' . o in. See Installation Information Table and Figures A, B
Minimum spacing and edge distance Smin, Cmin (mm) and C
) - 24
Effectiveness factor for cracked concrete ke ) (10)
Modification factor for tension strength in uncracked concrete Yen - 1.25
Nominal tension strength of single insert as Nea b
According to governed by steel strength e KN 4,650 8,520 13,560
Figures A, B or C Nominal tension strength of single insert as Ness b (20.7) (37.9 (60.3)
governed by steel strength, seismic sanserteq (kN)
Nominal steel shear strength of single insert Vsajnsert deck Ib 2,280 4,260
According to Figure A in the soffit of concrete on steel deck (upperflute) (kN) (10.1) (18.9) 7,245
(over upper flute) Nominal steel shear strength of single insert | Vsainsertdeckeq b 1,825 3,410 (32.2)
in the soffit of concrete on steel deck, seismic (upperflute) (kN) 8.1) (15.2)
Nominal steel shear strength of single insert Vsajnsert deck Ib 1,310 3,410
According to Figure B in the soffit of concrete on steel deck (fluteincline) (kN) (5.8) (15.2) 5,240
(over flute incline) Nominal steel shear strength of single insert | Vsainserteckea b 1,045 2,860 (23.3)
in the soffit of concrete on steel deck, seismic |  (fluteincline) (kN) (4.6) (12.7)
Nominal steel shear strength of single insert Vsansert deck Ib 2,280 4,260
According to Figure C in the soffit of concrete on steel deck (lowerflute) (kN) (10.1) (18.9) 5,735
(over lower flute) Nominal steel shear strength of single insert | Vsainsertdeckeq b 2,015 3,410 (25.5)
in the soffit of concrete on steel deck, seismic (lowerflute) (kN) 9.0 (15.2)

For SI: 1 inch = 25.4 mm, 1 pound = 4.45 N, 1 psi = 0.006895 MPa. For pound-inch unit: 1 mm = 0.03937 inches.
1.
2.

3.

. Insert 0.D. is the nominal bolt diameter of the insert.
. Minimum spacing distance between anchors and minimum edge distances for cast-in headed DDI+ inserts shall be in accordance with the Installation Information Table, Design Information

. Shear loads for concrete inserts in concrete-filled steel deck assemblies may be applied in any direction (i.e. over upper flute, over flute incline, over lower flute).

Concrete must have a compressive strength f 'c of 3,000 psi (20.7 MPa) minimum.

Design of headed cast-in specialty inserts shall be in accordance with the provisions of ACI 318-14 Chapter 17 or ACI 318-11 Appendix D, as applicable, for cast-in headed anchors. Concrete
breakout strength must also be in accordance with the Idealization of Concrete Filled Steel Decks Figure.

Strength reduction factors for the inserts shall be taken from ACI 318-14 17.3.3 or ACl 318-11 D.4.3, as applicable, for cast-in headed anchors. Strength reduction factors for load
combinations in accordance with ACl 318-14 5.3 or ACI 318-11 9.2, as applicable, governed by steel strength of the insert shall be taken as 0.75 for tension and 0.65 for shear; values
correspond to ductile steel elements. The value of ¢ applies when the load combinations of Section 1605.2 of the IBC, ACl 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 ACl 318-11 D.4.4.

Table, Figures A, B and C and noted provisions.

» >

1~ &
~ 2
v v

v w

|dealization of Steel Deck Profile (over lower flute or over flute incline) Idealization of Steel Deck Profile (over upper flute)
|dealization of Concrete Filled Steel Decks for Determination of Concrete Breakout Strength in Accordance with ACI 318
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Tension and Shear Design Strengths for DDI+ Inserts Installed in Uncracked
Lightweight Concrete Filled Steel Deck Floor and Roof Assemblies'**°

Minimum Concrete Compressive Strength
Insert 0.D Embed o= 3,000 pel
nsert 0.D. mbed. -
Comendsn | b T s oy
(in.) (in.) n n n n n n
Tension S(e:ar Tension Sﬂar Tension Shear
(Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.) (Ibs.)
3/8 1-3/4 1,795
1/2 1-3/4 2,265
5/8 1-3/4 2,765

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

Tension and Shear Design Strengths for DDI+ Inserts Installed in Cracked
Lightweight Concrete Filled Steel Deck Floor and Roof Assemblies'%*5°

)
e
(o)
X
.24
Z
=
mll
=
=
Z
g
x
O
[
=

- For Upper Flute and Flute Incline: car is greater than or equal to the critical edge distance, Cac
- For Lower Flute: ca1 is equal to the minimum lower flute edge distance

2-  Calculations were performed following methodology in ACI 318-14 Chapter 17. The load level corresponding to the controlling failure mode listed (e.g. For Tension:
steel strength, concrete breakout strength, or pullout strength; For Shear: steel strength). Furthermore, the capacities for concrete breakout strength in tension
are calculated using the effective embedment values, her, for the selected anchors as noted in the design information table. Please also reference the installation
specifications for additional information.

3-  Strength reduction factors (g) for the inserts are based on ACI 318-14 17.3.3 for cast-in headed anchors. Condition B is assumed. Strength reduction factors for load
combinations in accordance with ACl 318-14 Section 5.3 governed by steel strength of the insert are taken as 0.75 for tension and 0.65 for shear; values correspond
to ductile steel elements.

Minimum Concrete Compressive Strength
f'c = 3,000 psi

(,,'ﬂﬁfi[.‘a‘.".',’.;ﬂ El',';:ﬁ," Upper Flute Flute Incline Lower Flute S
Diameter) hef (Figure A) (Figure B) (Figure ©) =2
(in.) (in.) m o
Tensil:m %
3/8 1-3/4 1,435 z S
1/2 1-3/4 1,810 — -
5/8 1-3/4 2,210 e %
[ - Anchor Pullout/Pryout Strength Controls [ - Concrete Breakout Strength Controls Il - Steel Strength Controls O _E
D
11 g
1- Tabular values are provided for illustration and are applicable for single anchors installed in sand-lightweight concrete with minimum member thickness (topping n D
thickness), ha = hmin, and with the following conditions: -&

-

=
=)

4- Tabular values are permitted for short-term static loads only, seismic loading is not considered with these tables.
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.

Interpolation is not permitted to be used with the tabular values. For intermediate base material compressive strengths, please see ACI 318-14 Chapter 17 and
information contained in this product supplement. For other design conditions including seismic considerations please see ACl 318-14 Chapter 17.
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ORDERING INFORMATION

Figure A

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Upper Flute)'**

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

— See Design Information

Topping -
Thickness 4, Y
(See Design :
Information) |>

SYOHONY TVIINVHIIW

] L
Lower Flute (Ridge)

Figure C

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Lower Flute)'*°

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

See Design Information
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No. 20 Gage Steel Deck Min.

DEWALT

ENGINEERED BY POWers

Figure B

DDI+ Concrete Inserts Installed Through the Soffit of Concrete-Filled
Steel Deck Floor and Roof Assemblies (Over Flute Incline)'**

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

See Design Information —

|

Topping
Thickness
(See Design
Information)

|

3 Upper Flute
(Typ) (Valley)
No. 20 Gage i
3-7/8" Steel Deck Min.
Min. (Typ)
— Lower Flute
(Ridge)

. Installations require a minimum concrete member topping thickness from the top of the upper

flute as given in the Design Information Table.

. Inserts may be placed on the upper flute of the steel deck assembly; they may be installed

anywhere across upper flute as follows:
(Figure A) - Placed over the upper flute with threaded bolt installed through the upper flute or;

(Figure B) - Placed over the upper flute spanning the lower flute with threaded bolt installed
et through the inclined section or;
% v Y (Figure C) - Placed over the upper flute spanning the lower flute with threaded bolt installed
Topping o R through the lower flute.
(See esin ;7“‘, ;‘. ;7“: : {7“\ P 3. Inserts over the upper flute with threaded bolt installed through the upper flute may be placed
oo Lo Yo e Yo v Ty e Oy in any location and orientation that meets the minimum deck end distance requirements (see
IR ERPE ¥ 4 Design Information Table). The minimum deck end distance is measured from deck end to the
i : : . v centerline of the insert bolt.
e SN 4. Inserts over the upper flute spanning the lower flute with threaded bolt installed through the
an - . inclined section may be placed in any location and orientation that meets the minimum deck
(Typ) v . iv Upper Flute end distance requirements (see Design Information Table). The minimum deck end distance is
[SOIRIARSE Y v (Valley) measured from deck end to the centerline of the insert bolt.
L Lowe Flute 5. Inserts over the upper flute spanning the lower flute with threaded bolt installed through
(Ridge) No. 20 Gage the lower flute may be placed in any location that meets the minimum deck end distance
378" Steel Deck Min. and minimum lower flute edge distance requirements. The minimum deck end distance is
Min. (Typ) ).M measured from deck end to the centerline of the insert bolt. For lower flute widths of 3-7/8-
inch, a maximum 1-inch centerline bolt offset in either direction from the center of the flute.
The offset distance may be increased for flute widths greater than those shown provided the
minimum lower flute edge distance of 15/16 -inch is also satisfied.
DDI+ (Deck Insert)
Typical Drill “
Cat. No. Anchor Size Rod/Anchor Dia. Diameter Box Qty. ; g
PFM2511100 3/8" Metal Deck Insert 3/8" 7/16" or 1/2" 20
PFM2511110 1/2" Metal Deck Insert 172" 9/16" or 5/8" 20
PFM2511120 5/8" Metal Deck Insert 5/8" 11/16" or 3/4" 20
PFM2511130 3/4" Metal Deck Insert 3/4" 13/16" or 7/8" 12
PFM2511140 7/8" Metal Deck Insert 7/8" 15/16" or 1" 12

Rod Coupling Nuts - Zinc

Cat. No. Description Rod/ANCHOr | Hex Diameter |  BoxQty. | Ctn. Qty.

030007 3/8"-16 x 1/2" x 1-1/8" 3/8" 172" 100 1000

030009 1/2"-13 x 5/8" x 1-1/4" 1/2" 5/8" 50 500

030010 5/8"-13 x 13/16" x 2-1/8" 5/8" 13/16" 25 250 \g
030011 3/4"-13 x 1" x 2-1/4" 3/4" 1" 25 250

030012 7/8"-13 x 1-1/4" x 2-1/2" 7/8" 1-1/4" 10 100

0'A34— 1I¥M3d 8102© SHOHONY TYOINVHOIN — 3AINY TWIINHOIL

www. DEWALT.com



