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FIGURE 1 — PARAWEDGE™ ANCHOR ASSEMBLY

(lanch)

FIGURE 2 — PARAWEDGE™ ANCHOR DETAIL

TABLE 3 — PARAWEDGE™ ANCHOR DESIGN AND INSTALLATION INFORMATIN' - FOR CARBON STEEL

Setting and Design Symbol | Units Nominal anchor diameter

Information 114" 38" 112" 5/8" 34"
2 in. 0.250 0.375 0.500 0.625 0.750
Anchor O.D. (o)™ | ) (6.4) (9.5) (12.7) (15.9) (19.1)

. e in. 1/4 3/8 1/2 5/8 3/4
Nominal drill bit dia. it (mm) 6.4) (9.5) (12.7) (15.9) (19.1)

Nominal h in. 1-3/4 2-1/2 2-7/8 3-1/2 4
embedment depth nem (mm) (44) (63) (73) (89) (102)
Effective h in. 1-1/2 2 2-1/4 2-3/4 3-1/8

min. embedment “ | (mm) (38) (51) (57) (70) (79)
. in. 2 2-5/8 3 3-5/8 4-1/8
Min. hole depth Mo | (rom) (51) (67) (76) (92) (105)

. ) in. 4 4 4-1/2 5-1/2 6
Min. member tickness Nimin (mm) (102) (102) (114) (140) (152)

Critical edge distance c in. 2172 o-1/2 ! 6 9
ac (mm) (64) (140) (178) (152) (229)
Min. edae distance o in. 2 2-1/2 3-1/4 4-1/2 4-3/4
-€dg mn (mm) (51) (64) (83) (114) (121)
Min. anchor spacin Smi in. 3 3 6-1/2 5-1/2 6-1/4
: pacing ™ (mm) (76) (76) (165) (140) (159)
Installation torque T ft-lb 10 30 50 70 120
inst (Nm) (14) (41) (68) (95) (163)

For SI: 1 inch = 25.4 mm, 1Ibf = 4.45 N, 1Psi = 0.006895 MPa. For pound-in units: 1 mm = 0.03937 inches.

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 notation in parenthesis is for the 2006 IBC.
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TABLE 4 — TENSION DESIGN INFORMATION FOR PARAWEDGE™ ANCHOR '2 - FOR CARBON STEEL

NOMINAL ANCHOR DIAMETER
DESIGN INFORMATION Symbol Units

1/4" 3/8" 1/2" 5/8" 3/4"
Anchor category 1,20r3 - 1
Effective min. embedment hes (anr;]) 1(_318/)2 (521) 2(517/)4 2(_736;1 3('719/)8

STEEL STRENGTH IN TENSION

Min. specified yield strength fya (N/I?riimz) 5(%%))0 5((;,51);))() 5((;,2;))0 5((;,22)0 5((;,1(1);))0
Min. specified ult. strength futa (N /,r)::nz) 8(%?%0 6&23)0 6(223)0 6(223)0 6(32%0
Effective tensile stress area (neck) A (ni]r:;z) ?122155 ?32525963 ?61106148) (?'11 48 19?) (?7216 g;)
Steel strength in tension* (neck) N, (II&) 2(903)5 ?1210(; (622145) 1(;272? 1(285(?;)0
Reduction factor @ for tension, steel strength® 0.75

CONCRETE BREAKOUT STRENGTH IN TENSION

Effective min. embedment her (ni,‘nr;]) 1(_;5{)2 (521) 2(517/)4 2(-730/)4 3(-7194)8
ncracied coneree’ Kune ' 8 “ i i 7
cracked concrene Ko ' " v i ? !
Critical edge distance Cac (anrﬁ) 2(614{)2 ?1 :162) (1 ;8) (1 22) (229)
Reduction factor @ for concrete breakout® 0.65 (Condition B)

PULLOUT STRENGTH IN TENSION

Ib 1,795 3,800
Pullout strength uncracked N See Note 6 | See Note 6 | See Note 6
concrete (2,500 psi) (kN) (8.0 (16.9)
Pullout strength cracked/seismic Nor lb NA 1,740 See Note 6 | See Note 6 | See Note 6
concrete (2,500 psi)s'7 Neq (kN) (7.7)

Reduction factor @ for concrete pullout®

(uncracked/cracked/seismic) 0.65 (Condition B)

For Sl: 1 inch = 25.4 mm, 1lbf = 4.45 N, 1Psi = 0.006895 MPa. For pound-in units: 1 mm = 0.03937 inches.

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 |nstallation 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 ACI 318-11 Appendix C are used, then the appropriate value of @ must be determined in accordance with ACI 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 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 carbon steel is a ductile steel element as defined by ACI 318-14 2.3 or ACI 318-11 D.1, as applicable.

5 See Section 4.1.4 of this report, NA (not applicable) denotes that this value is not available for design.

6 Pullout strength does not control design of indicated anchors.

7 Tabulated values for characteristic pullout strength in tension are for seismic applications and based an test results in accordance with ACI 355.2, Section 9.5.
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TABLE 5 — SHEAR DESIGN INFORMATION FOR PARAWEDGE™ ANCHOR "2 - FOR CARBON STEEL

NOMINAL ANCHOR DIAMETER
DESIGN INFORMATION Symbol Units
1/4" 3/8" 1/2" 5/8" 3/4"

Anchor category 1,20r3 - 1

. . in. 1-1/2 2 2-1/4 2-3/4 3-1/8
Effective min. embedment her (mm) (38) (51) (57) (70) (79)

STEEL STRENGTH IN SHEAR

Min. specified yield strength (thread) fra (N /Fr)rflmz) 5(2’?8)0 5(%,2;))0 5((;,‘(1);))0 5(%’2?)0 5&25%0
Min. specified ult. strength (thread) futa (N /FI’)T::nZ) 8(%’3%0 6(2’2%0 6(3’23)0 6(2’23)0 6(2’23)0

. in’ 0.0276 0.0693 0.1283 0.2058 0.3073
Effective shear stress area (thread) Ase (mm?) (17.55) (44.00) (81.45) (130.70) (195.12)

. 4 Ib 910 1,680 2,860 5,555 10,660

Steel strength in shear Vea (kN) (4.0) (7.5) (12.7) (24.7) (47.4)
Steel strength in shear, seismic® Vi, eq (Il(lkzl) NA (17’62?7% (21’367(; (52’2575) 1(2’76 2?
Reduction factor @ for shear, steel strength® 0.65

CONCRETE BREAKOUT STRENGTH IN SHEAR

6 in. 0.250 0.375 0.500 0.625 0.750
Anchor O.D. da(do) (mm) (6.4) (9.5) (12.7) (15.9) (19.1)
Load-bearing length of anchor ¢ in. 1.75 2.00 2.25 2.75 3.125
(lesser of h.ror 8d,) ¢ (mm) (38) (51) (57) (70) (79)
Reduction factor @ for concrete breakout?® 0.70 (Condition B)

PRYOUT STRENGTH IN SHEAR

: : in. 1-1/2 2 2-1/4 2-3/4 3-1/8
Effective min. embedment her (mm) (38) (51) (57) (70) (79)
Coefficient for pryout strength (1.0 )
for hes< 2.5in., 2.0 for hes>2.5in.) Keo 10 10 10 20 20
Reduction factor @ for concrete pryout® 0.70 (Condition B)

For Sl: 1 inch = 25.4 mm, 1lbf = 4.45 N, 1Psi = 0.006895 MPa. For pound-in units: 1 mm = 0.03937 inches.

1 The data in this table is intended to be used with the design provisions of AC| 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 |nstallation 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 ACI 318-11 Appendix C are used, then the appropriate value of @ must be determined in accordance with ACI 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 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 Tabulated values for steel strength in shear must be used for design. These tabulated value are based on test results per ACI 355.2, Section 9.4. and must be
used for design in lieu of calculation.

5 Tabulated values for steel strength in shear are for seismic applications and based on test results in accordance with ACI 355.2 Section 9.6

6 The notation in parenthesis is for the 2006 IBC.
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TABLE 6 — PARAWEDGE™ ANCHOR SPACING INFORMATION

ANCHOR SPACING (CENTER TO CENTER SPACING)

To obtain the maximum tension and shear load, a spacing, S = 12 anchor
diameters (12d) should be used. When using the minimum recommended
anchor spacing, S = 6 anchor diameters (6d) the load should be reduced
by 50%. The following table lists the load reduction factor for each anchor
diameter (d), based on the center to center anchor spacing.

ANCHOR SPACING (S) ininches

dia.=d 12d 11d 10d 9d 8d 7d 6d
1/4" 3" 2-3/4" 2-1/2" 2-1/4" 2" 1-3/4" 1-1/2"
5/16" 3-3/4" 3-3/8" 3-1/8" 2-7/8" 2-1/2" 2-1/4" 1-7/8"
3/8" 4-1/2" 4-1/8" 3-3/4" 3-3/8" 3" 2-5/8" 2-1/4"

172" 6" 5-1/2" 5" 4-1/2" 4" 3-1/2" 3"
5/8" 7-1/2" 6-7/8" 6-1/4" 5-5/8" 5" 4-3/8" 3-3/4"
3/4" 9" 8-1/4" 7-1/2" 6-3/4" 6" 5-1/4" 4-1/2"
7/8" 10-1/2" 9-5/8" 8-3/4" 7-7/8" 7" 6-1/8" 5-1/4"

1" 12" 11" 10" 9" 8" 7" 6"
1-1/4" 15" 13-3/4" 12-1/2" 11-1/4" 10" 8-3/4" 7-1/2"

REDUCTION FACTOR - ANCHOR CAPACITY
Tension/Shear 1,00 0,91 0,83 0,75 0,65 0,55 0,5

NOTE: Using in concrete cured less than 28 days will greatly reduce anchor strength.

CAUTION: WEAR SAFETY GOGGLES

WARNINGS:

Installation instructions and warnings packaged with products must be followed precisely or holding power will be significantly
lower. Safety goggles must be worn when working with all products.

All tests data given were from tests performed to ASTME-488-81 conducted in normal weight, hard rock aggregate concrete of the
specific strength with a 28 day cure time designated in each chart.

Ultimate values of tensile and shear loads shown in test data should be used purely as a guide. Actual results may vary and are
dependent on such factors as concrete strength, concrete cure time, grade of steel, embedment depth, and proper installation. Al
drill sizes are per ANSI B212.15.

Using mechanical anchors in concrete cured less than 28 days will greatly reduce anchor strength.

Note: PARAWEDGE™ concrete anchors must be installed at the recommended spacing and edge distance to obtain full working
load. (Table 6 & Table 7)

General industry practice for static loads is to use a safety factor of 4:1 to obtain safe working loads. In all installations, it is
recommended that tests to simulate actual conditions are to be carried out to determine the suitability of the products for a
particular application.

June 6, 2019

Cobra Anchors Co. Ltd « 1-800-824-7717 » Canada: (514) 354-2240 - www.cobraanchors.com



LOBRA

ANCHORS P> FIXATIONS

TABLE 7 — PARAWEDGE™ ANCHOR EDGE DISTANCE INFORMATION

EDGE DISTANCE (CENTER TO EDGE SPACING)

To obtain the maximum tension and shear load, an edge distance,
E = 12 anchor diameters (12d) should be used. When using the
minimum recommended edge distance, E = 6 anchor diameters
(6d), the tension load should be reduced by 50% and the shear load
by 20%. The following table lists the load reduction factor for each
anchor diameter (d) based on the anchor center to edge distance.

ANCHOR SPACING (E) in inches

dia. =d 12d 11d 10d 9d 8d 7d 6d
1/4" 3" 2-3/4" 2-1/2" 2-1/4" 2" 1-3/4" 1-1/2"
5/16" 3-3/4" 3-1/2" 3-1/8" 2-7/8" 2-1/2" 2-1/4" 1-7/8"
3/8" 4-1/2" 4-1/8" 3-3/4" 3-3/8" 3" 2-5/8" 2-1/4"

1/2" 6" 5-1/2" 5" 4-1/2" 4" 3-1/2" 3"
5/8" 7-1/2" 6-7/8" 6-1/4" 5-5/8" 5" 4-3/8" 3-3/4"
3/4" 9" 8-1/4" 7-1/2" 6-3/4" 6" 5-1/4" 4-1/2"
7/8" 10-1/2" 9-5/8" 8-3/4" 7-7/8" 7" 6-1/8" 5-1/4"

1" 12" 11" 10" 9" 8" 7" 6"
1-1/4" 15" 13-1/4" 12-1/2" 11-1/4" 10" 8-3/4" 7-1/2"

REDUCTION FACTOR - ANCHOR CAPACITY
Tension 1,00 0,91 0,83 0,75 0,65 0,55 0,5
Shear 1,00 0,97 0,94 0,91 0,89 0,83 0,8

NOTE: Using in concrete cured less than 28 days will greatly reduce anchor strength.

CAUTION: WEAR SAFETY GOGGLES

WARNINGS:

Installation instructions and warnings packaged with products must be followed precisely or holding power will be significantly
lower. Safety goggles must be worn when working with all products.

All tests data given were from tests performed to ASTME-488-81 conducted in normal weight, hard rock aggregate concrete of the
specific strength with a 28 day cure time designated in each chart.

Ultimate values of tensile and shear loads shown in test data should be used purely as a guide. Actual results may vary and are
dependent on such factors as concrete strength, concrete cure time, grade of steel, embedment depth, and proper installation. All
drill sizes are per ANS| B212.15.

Using mechanical anchors in concrete cured less than 28 days will greatly reduce anchor strength.

Note: PARAWEDGE™ concrete anchors must be installed at the recommended spacing and edge distance to obtain full working
load.(Table 6 & Table 7)

General industry practice for static loads is to use a safety factor of 4:1 to obtain safe working loads. In all installations, it is recom-
mended that tests to simulate actual conditions are to be carried out to determine the suitability of the products for a particular
application.

Cobra Anchors Co. Ltd + 1-800-824-7717 » Canada: (514) 354-2240 » www.cobraanchors.com June 6, 2019
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TABLE 8 — PERFORMANCE TABLE

Parawedge

REGULAR CARBON STEEL PARAWEDGE™
SAFE WORKING LOAD 4:1**
ANCHOR PARAMETERS *
Concrete: 3,000 psi Concrete: 4,000 psi Concrete: 6,000 psi
Size Component g_rill Installation | Nominal TENSION SHEAR TENSION SHEAR TENSION SHEAR
ize |Torque ft.Ib|[ Embedment b b b b Ib b
1-1/8" 269 228 311 228 380 228
1/4" Carbon Steel 1/4" 10 1-3/4" 449 228 449 228 449 228
2-3/4" 449 228 449 228 449 228
1-5/8" 392 392 453 420 555 420
2" 604 420 697 420 854 420
; " 2-1/4" 761 420 878 420 903 420
3/8 Carbon Steel 3/8 30 2-3/8" 844 420 903 420 903 420
2-1/2" 903 420 903 420 903 420
4-1/4" 903 420 903 420 903 420
2-1/2" 949 715 1096 715 1342 715
2-7/8" 1248 715 1441 715 1654 715
3-1/2" 1654 715 1654 715 1654 715
1/2" Carbon Steel 1/2" 50 4-1/8" 1654 715 1654 715 1654 715
6" 1654 715 1654 715 1654 715
6" 1654 715 1654 715 1654 715
6" 1654 715 1654 715 1654 715
2-7/8" 1145 1145 1322 1322 1620 1389
3" 1248 1248 1441 1389 1765 1389
3-1/2" 1686 1389 1947 1389 2384 1389
; " 4" 2166 1389 2501 1389 2940 1389
5/8 Carbon Steel 5/8 70 4-1/2" 2685 1389 2940 1389 2940 1389
4-5/8" 2820 1389 2940 1389 2940 1389
7 2940 1389 2940 1389 2940 1389
7 2940 1389 2940 1389 2940 1389
3-3/8" 1461 2665 1688 2665 2067 2665
4" 2042 2665 2358 2665 2888 2665
4-3/4" 2820 2665 3256 2665 3988 2665
3/ Garbon Steel 3/4" 120 5" 3097 2665 3577 2665 4380 2665
5-1/2" 3677 2665 4246 2665 4383 2665
6" 4289 2665 4383 2665 4383 2665
8" 4383 2665 4383 2665 4383 2665
8" 4383 2665 4383 2665 4383 2665
4" - - 4688 - 4688 -
7/8" Carbon Steel 7/8" 200 4 - - 4688 - 4688 -
4" - - 4688 - 4688 -
4-1/2" - - 5750 - 5750 -
1" Carbon Steel 1" 250 4-1/2" - - 5750 - 5750 -
4-1/2" - - 5750 - 5750 -
. 5-1/2" - - 8750 - 8750 -
1-1/4 Carbon Steel | 1-1/4" 400 5-1/2" - - 8750 - 8750 -

"For a complete list of the different packaging formats available please visit our website cobraanchors.com
** Loads may vary according to the quality of the concrete.
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| TABLE 8 — PERFORMANCE TABLE |

STAINLESS STEEL PARAWEDGE

SAFE WORKING LOAD 4:1 **
ANCHOR PARAMETERS *
Concrete: 3,000 psi Concrete: 4,000 psi Concrete: 6,000 psi
Diameter | Component | g | oo CHoR lembedment] | 1o | b | b | o | e | e
1-1/8" 269 228 311 228 380 228
1/4" Stainless Steel 1/4" 10 1-3/4" 449 228 449 228 449 228
2-3/4" 449 228 449 228 449 228
1-5/8" 392 392 453 420 555 420
2" 604 420 697 420 854 420
" . " 2-1/4" 761 420 878 420 903 420
3/8 Stainless Steel 3/8 30 2-3/8" 844 420 903 420 903 420
2-1/2" 903 420 903 420 903 420
4-1/4" 903 420 903 420 903 420
2-1/2" 949 715 1096 715 1342 715
2-7/8" 1248 715 1441 715 1654 715
3-1/2" 1654 715 1654 715 1654 715
1/2" Stainless Steel 1/2" 50 4-1/8" 1654 715 1654 715 1654 715
6" 1654 715 1654 715 1654 715
6" 1654 715 1654 715 1654 715
6" 1654 715 1654 715 1654 715
2-7/8" 1145 1145 1322 1322 1620 1389
3" 1248 1248 1441 1389 1765 1389
3-1/2" 1686 1389 1947 1389 2384 1389
5/8" *** | Stainless Steel 5/8" 70 4" 2166 1389 2501 1389 2940 1389
4-1/2" 2685 1389 2940 1389 2940 1389
4-5/8" 2820 1389 2940 1389 2940 1389
7 2940 1389 2940 1389 2940 1389
3-3/8" 1461 2665 1688 2665 2067 2665
4" 2042 2665 2358 2665 2888 2665
4-3/4" 2820 2665 3256 2665 3988 2665
R . R 5" 3097 2665 3577 2665 4380 2665
3/4 Stainless Steel 3/4 120 5-1/2" 3677 2665 4246 2665 4383 2665
6" 4289 2665 4383 2665 4383 2665
8" 4383 2665 4383 2665 4383 2665
8" 4383 2665 4383 2665 4383 2665
4" - - 4688 - 4688 -
7/8" Stainless Steel 7/8" 200 4" - - 4688 - 4688 -
4" B - 4688 - 4688 -
4-1/2" - - 5750 - 5750 -
1" Stainless Steel 1" 250 4-1/2" - - 5750 - 5750 -
4-1/2" - - 5750 - 5750 -
\ . 5-1/2" - - 8750 - 8750 -
1-1/4 Stainless Steel 1-1/4" 400 o - - 750 - 750 -

“For a complete list of the different packaging formats available please visit our website cobraanchors.com
** Loads may vary according to the quality of the concrete.
*** For UL approval, the minimum embedment for 5/8" and 3/4" Stainless Steel is 3-1/4"
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