October 17, 2006
Supersedes October 18, 2005

Matls. IM 453.09
Appendix A

1. HILTI, INC.

——

Anchor Type: Kwik Bolt 3 Carbon Steel Stud Anchor with Electroplated Zinc Coating

Bolt Size mm (in.)

APPROVED SOURCES

Minimum Embedment mm (in.)

13 (1/2)
13 (1/2)
13 (1/2)

16 (5/8)
16 (5/8)
16 (5/8)

19 (3/4)
19 (3/4)
19 (3/4)

25 (1)
25 (1)
25 (1)

Anchor Type: Kwik Bolt 3 Stainless Steel Stud Anchor

Bolt Size mm (in.)

57 (2 1/4)
89 (3 1/2)
121 (4 3/4)

70 (2 3/4)
102 (4)
140 (5 1/2)

83 (3 1/4)
121 (4 3/4)
165 (6 1/2)

115 (4 1/2)
153 (6)
229 (9)

Minimum Embedment mm (in.)

13 (1/2)
13 (1/2)
13 (1/2)

16 (5/8)
16 (5/8)
16 (5/8)

19 (3/4)
19 (3/4)
19 (3/4)

25 (1)
25 (1)
25 (1)

57 (2 1/4)
89 (3 1/2)
121 (4 3/4)

70 (2 3/4)
102 (4)
140 (5 1/2)

83 (3/14)
121 (4 3/4)
204 (8)

115 (4 1/2)
153 (6)
229 (9)

Ultimate Pull-out

Load kN (lbs.)

27.0 (6,075)
40.7 (9,145)
42.9 (9,655)

35.9 (8,285)
56.4 (12,690)
68.4 (15,385)

46.5 (10,245)
88.2 (19,820)
119.8 (25,935)

77.8 (17,500)
117.9 (26,500)
144.6 (32,500)

Ultimate Pull-out

Load kN (lbs.)

24.2 (5,435)
41.8 (9,405)
41.8 (9,405)

31.0 (6,975)
55.7 (12,530)
71.5 (16,080)

39.1 (8,800)
64.5 (14,500)
75.6 (17,000)

77.0 (17,300)
120.1 (27,000)
156.6 (35,200)
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Anchor Type: HDI Flush Anchor (Drop-In)

Bolt Size mm (in.) Minimum Embedment mm (in.)

13 (1/2) 51 (2)
16 (5/8) 65 (2 9/16)
19 (3/4) 81 (3 3/16)

Anchor Type: Stainless Steel HDI Flush Anchor (Drop-In)

Bolt Size mm (in.) Minimum Embedment mm (in.)

13 (1/2) 51(2)
16 (5/8) 65 (2 9/16)
19 (3/4) 81 (3 3/16)

Anchor Type: HILTI HVA Adhesive Anchor with HAS Rods

Bolt Size mm (in.) Minimum Embedment mm (in.)

13 (1/2) 108 (4 1/4)
16 (5/8) 127 (5)

19 (3/4) 169 (6 5/8)
22 (7/8) 169 (6 5/8)
25 (1) 210 (8 1/4)

Anchor Type: HSL Metric Heavy-Duty Expansion Anchor

Bolt Size mm (in.) Minimum Embedment mm (in.)

M12 80
M16 105
M20 130
M24 155

. ITW RAMSET/RED HEAD ANCHORS

Anchor Type: Carbon Steel Turbolt Wedge

Bolt Size mm (in.) Minimum Embedment mm (in.)

13 (1/2) 57 (2 1/4)
13 (1/2) 105 (4 1/8)
13 (1/2) 153 (6)

Ultimate Pull-out

Load kN (lbs.)

29.8 (6,700)
42.7 (9,600)
71.2 (16,000)

Ultimate Pull-out

Load kN (lbs.)

32.5 (7,300)
46.7 (10,500)
68.1 (15,300)

Ultimate Pull-out

Load kN (lbs.)

84.1 (18,900)
93.4 (21,000)
153.5 (34,500)
162.4 (36,500)
238.9 (53,700)

Ultimate Pull-out

Load kN (lbs.)

49.8 (11,200)
89.9 (20,200)
113.4 (25,500)
152.6 (34,300)

Ultimate Pull-out

Load kN (lbs.)

24.0 (5,400)
32.5 (7,300)
40.0 (9,000)
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Supersedes October 18, 2005 Appendix A

Anchor Type: Carbon Steel Turbolt Wedge (continued)
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
16 (5/8) 70 (2 3/4) 35.6 (8,000)
16 (5/8) 131 (5 1/8) 45.4 (10,200)
16 (5/8) 191 (7 1/2) 55.2 (12,400)
19 (3/4) 83 (3 1/4) 44.0 (9,900)
19 (3/4) 169 (6 5/8) 73.4 (16,500)
19 (3/4) 254 (10) 88.5 (19,900)
22 (718) 96 (3 3/4) 60.9 (13,700)
22 (718) 159 (6 1/4) 89.0 (20,000)
22 (718) 223 (8 3/4) 92.1 (20,700)
25 (1) 115 (4 1/2) 92.5 (20,800)
25 (1) 188 (7 3/8) 136.1 (30,600)
25 (1) 261 (10 1/4) 168.1 (37,800)
32 (1 1/4) 140 (5 1/2) 121.0 (27,200)
32 (1 1/4) 204 (8) 237.1 (53,300)
32 (1 1/4) 267 (10 1/2) 268.7 (60,400)

Anchor Type: Stainless Steel Trubolt Wedge
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 57 (2 1/4) 26.7 (6,000)
13 (1/2) 105 (4 1/8) 38.3 (8,600)
13 (1/2) 153 (6) 44.5 (10,000)
16 (5/8) 70 (2 3/4) 33.8 (7,600)
16 (5/8) 131 (5 1/8) 52.9 (11,900)
16 (5/8) 191 (7 1/2) 56.9 (12,800)
19 (3/4) 83 (3 1/4) 44.9 (10,100)
19 (3/4) 162 (6 3/8) 71.2 (16,000)
19 (3/4) 229 (9) 74.7 (16,800)
22 (718) 96 (3 3/4) 68.1 (15,300)
22 (718) 159 (6 1/4) 83.2 (18,700)
22 (718) 223 (8 3/4) 112.5 (25,300)
25 (1) 115 (4 1/2) 84.5 (19,000)
25 (1) 188 (7 3/8) 92.5 (20,800)
25 (1) 261 (10 1/4) 101.4 (22,800)
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Anchor Type: Carbon & Stainless Steel Dynabolt Sleeve (Hex Nut Style Head)

Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 51 (2) 25.4 (5,700)
16 (5/8) 57 (2 1/4) 28.9 (6,500)

Anchor Type: Carbon Steel Multi-Set Il Drop-In
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 51 (2) 37.8 (8,500)
16 (5/8) 64 (2 1/2) 67.6 (15,200)
19 (3/4) 81 (3 3/16) 77.0 (17,300)

Anchor Type: Self-Drill
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 52 (2 1/32) 32.5 (7,300)
16 (5/8) 63 (2 15/32) 45.4 (10,200)
19 (3/4) 83 (3 1/4) 61.8 (13,900)

Anchor Type: Stud Anchor
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 48 (1 7/8) 25.8 (5,800)
16 (5/8) 61 (2 3/8) 34.3 (7,700)
19 (3/4) 74 (2 7/8) 42.7 (9,600)

Anchor Type: Non-Drill
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 52 (2 1/16) 33.4 (7,500)
16 (5/8) 66 (2 9/16) 48.0 (10,800)
19 (3/4) 81 (3 3/16) 54.7 (12,300)

Anchor Type: A7 Acrylic Adhesive Anchoring System
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 51 (2) 6.7 (5,505)
16 (5/8) 64 (2 1/2) 8.2 (1,832)
19 (3/4) 76 (3) 9.6 (2,158)




October 17, 2006 Matls. IM 453.09
Supersedes October 18, 2005 Appendix A

3. POWERS FASTENERS, INC.

Anchor Type: Carbon Steel Flat Head Powers-Bolt
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 64 (2 1/2) 32.9 (7,400)
13 (1/2) 77 (3) 43.6 (9,800)
13 (1/2) 127 (5) 48.5 (10,900)
16 (5/8) 70 (2 3/4) 37.4 (8,400)
16 (5/8) 77 (3) 44.0 (9,900)
16 (5/8) 102 (4) 56.5 (12,700)
16 (5/8) 153 (6) 67.2 (15,000)
19 (3/4) 77 (3) 46.7 (10,500)
19 (3/4) 102 (4) 54.7 (12,300)
19 (3/4) 127 (5) 69.8 (15,700)
19 (3/4) 178 (7) 81.0 (18,200)

Anchor Type: Stainless Steel Hex Head Powers-Bolt
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 64 (2 1/2) 32.9 (7,400)
13 (1/2) 77 (3) 42.3 (9,500)
13 (1/2) 127 (5) 42.3 (9,500)
16 (5/8) 70 (2 3/4) 37.4 (8,400)
16 (5/8) 77 (3) 44.0 (9,900)
16 (5/8) 102 (4) 50.7 (11,400)
16 (5/8) 153 (6) 60.1 (13,500)
19 (3/4) 77 (3) 46.7 (10,500)
19 (3/4) 102 (4) 65.4 (14,700)
19 (3/4) 178 (7) 73.4 (16,500)

Anchor Type: Stainless Steel Powers-Stud
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 58 (2 1/2) 29.4 (6,600)
13 (1/2) 77 (3) 35.6 (8,000)
13 (1/2) 102 (4) 44.0 (9,900)
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Anchor Type: Stainless Steel Powers-Stud (continued)
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
16 (5/8) 70 (2 3/4) 37.4 (8,400)
16 (5/8) 102 (4) 44.9 (10,100)
16 (5/8) 127 (5) 51.6 (11,600)
19 (3/4) 86 (3 3/8) 47.6 (10,700)
19 (3/4) 127 (5) 69.8 (15,700)
19 (3/4) 153 (6) 83.2 (18,700)
22 (7/8) 99 (37/8) 70.3 (15,800)
22 (7/8) 115 (4 1/2) 78.3 (17,600)
22 (7/8) 147 (5 3/4) 94.3 (21,200)
25 (1) 115 (4 1/2) 89.0 (20,000)
25 (1) 140 (5 1/2) 101.0 (22,700)
25 (1) 166 (6 1/2) 113.4 (25,500)
32 (1 1/4) 143 (5 5/8) 121.4 (27,300)
32 (1 1/4) 178 (7) 124.6 (28,000)

Anchor Type: Powers Lok/Bolt

Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 58 (2 1/4) 22.2 (5,000)
16 (5/8) 70 (2 3/4) 28.0 (6,300)
19 (3/4) 86 (3 3/8) 40.5 (9,100)

Anchor Type: Powers Multi-Calk

Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 45 (1 3/4) 38.7 (8,700)
16 (5/8) 67 (2 5/8) 51.2 (11,500)
19 (3/4) 80 (3 1/8) 65.8 (14,800)
22 (718) 93 (3 5/8) 104.5 (23,500)
25 (1) 99 (3 7/8) 127.2 (28,600)
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Anchor Type: AC 100 Plus Epoxy Acrylate System
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 54 (2 1/8) 7.5 (1,680)
16 (5/8) 64 (2 1/2) 11.4 (2,570)
19 (3/4) 86 (3 3/8) 18.9 (4,250)
22 (718) 95 (3 3/4) 20.6 (4,640)
25 (1) 105 (4 1/8) 22.2 (4,995)

4. STAR EXPANSION COMPANY

Anchor Type: Drop-Grip Anchor
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 51(2) 26.7 (6,000)
16 (5/8) 64 (2 1/2) 36.9 (8,300)
19 (3/4) 81 (3 3/16) 60.5 (13,600)

Anchor Type: Steel Anchor
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 52 (2 1/32) 19.6 (4,400)
16 (5/8) 63 (2 15/32) 28.0 (6,300)
19 (3/4) 89 (3 1/2) 42.7 (9,600)

Anchor Type: Wedge-Grip Anchor
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 58 (2 1/4) 19.1 (4,300)
16 (5/8) 70 (2 3/4) 26.7 (6,000)
19 (3/4) 83 (3 1/4) 38.3 (8,600)
22 (7/8) 102 (4) 53.4 (12,000)
25 (1) 115 (4 1/2) 75.6 (17,000)
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5. WEJ-IT

Anchor Type: Ankr-Tite/Stud Anchors

Bolt Size mm (in.)

Minimum Embedment mm (in.)

13 (1/2)
13 (1/2)
13 (1/2)
13 (1/2)
13 (1/2)

45 (1 3/4)
70 (2 3/4)
83 (3 1/4)

118 (4 5/8)

153 (6)

Anchor Type: Ankr-Tite/Stud Anchors

Bolt Size mm (in.)

Minimum Embedment mm (in.)

16 (5/8)
16 (5/8)
16 (5/8)
16 (5/8)
16 (5/8)
16 (5/8)

19 (3/4)
19 (3/4)
19 (3/4)
19 (3/4)
19 (3/4)
19 (3/4)

25 (1)
25 (1)
25 (1)

Anchor Type: Sleeve Anchor (Hex Nut Style Head)

Bolt Size mm (in.)

51 (2)

70 (2 3/4)

89 (3 1/2)
121 (4 3/4)
147 (5 3/4)
172 (6 3/4)

67 (2 5/8)

83 (3 1/4)
102 (4)
140 (5 1/2)
172 (6 3/4)
216 (8 1/2)

102 (4)
172 (6 3/4)
254 (10)

Minimum Embedment mm (in.)

13 (1/2)
13 (1/2)
13 (1/2)

16 (5/8)
16 (5/8)
16 (5/8)
16 (5/8)

19 (3/4)
19 (3/4)
19 (3/4)

37 (1 7/16)
56 (2 3/16)
80 (3 1/8)

39 (1 1/2)
58 (2 1/4)
89 (3 1/2)

131 (5 1/8)

51 (2)
89 (3 1/2)
134 (5 1/4)

Ultimate Pull-out

Load kN (lbs.)

19.1 (4,300)
30.7 (6,900)
34.1 (9,700)
49.4 (11,100)
47.6 (10,700)

Ultimate Pull-out

Load kN (lbs.)

26.7 (6,000)
35.6 (8,000)
52.9 (11,900)
73.4 (16,500)
72.5 (16,300)
72.5 (16,300)

33.8 (7,600)
40.5 (9,100)
63.6 (14,300)
105.9 (23,800)
116.5 (26,200)
113.4 (25,500)

64.9 (14,600)
717.3 (38,500)
185.0 (41,600)

Ultimate Pull-out

Load kN (lbs.)

20.5 (4,600)
30.2 (6,800)
28.5 (6,400)

25.8 (5,800)
38.7 (8,700)
56.9 (12,800)
48.9 (11,000)

37.4 (8,400)
65.8 (14,800)
94.3 (21,200)
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Anchor Type: Sleeve Anchor (Rod Coupling Style Head)

Bolt Size mm (in.) Minimum Embedment mm (in.)

13 (1/2) 39 (11/2)

Anchor Type: Drop-In Anchor

Bolt Size mm (in.) Minimum Embedment mm (in.)
13 (1/2) 51(2)
16 (5/8) 64 (2 1/2)
19 (3/4) 83 (3 1/4)

Anchor Type: Chemical Mortar Cartridge

Bolt Size mm (in.)

13 (1/2)
19 (3/4)
25 (1)

6. U.S. ANCHOR CORPORATION

Minimum Embedment mm (in.)

77 (3)
115 (4 1/2)
153 (6)

Anchor Type: Kingpin Wedge Anchor

Bolt Size mm (in.)

13 (1/2)
13 (1/2)
13 (1/2)
13 (1/2)

16 (5/8)
16 (5/8)
16 (5/8)
16 (5/8)

19 (3/4)
19 (3/4)
19 (3/4)
19 (3/4)

22 (7/8)
22 (7/8)
22 (7/8)
22 (7/8)

Minimum Embedment mm (in.)

58 (2 1/4)

86 (3 3/8)
108 (4 1/2)
153 (6)

70 (2 3/4)
102 (4)
127 (5)
191 (7 1/2)

83 (3 1/4)
140 (5 1/2)
172 (6 3/4)
204 (8)

99 (3 7/8)
147 (5 3/4)
185 (7 1/4)
223 (8 3/4)

Ultimate Pull-out

Load kN (lbs.)
19.1 (4,300)

Ultimate Pull-out

Load kN (lbs.)

39.1 (8,800)
62.3 (14,000)
86.3 (19,400)

Ultimate Pull-out

Load kN (lbs.)

33.8 (7,600)
61.8 (13,900)
86.7 (19,500)

Ultimate Pull-out

Load kN (lbs.)

29.4 (6,600)
40.5 (9,100)
46.7 (10,500)
50.3 (11,300)

36.0 (8,100)
55.6 (12,500)
70.7 (15,900)
65.8 (14,800)

45.8 (10,300)
90.7 (20,400)
110.3 (24,800)
114.8 (25,800)

70.3 (15,800)
99.2 (22,300)
110.8 (24,900)
116.1 (26,100)
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Anchor Type: Kingpin Wedge Anchor (Continued)
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
25 (1) 115 (4 1/2) 92.1 (20,700)
25 (1) 172 (6 3/4) 155.2 (34,900)
25 (1) 220 (8 5/8) 161.5 (36,300)
25 (1) 267 (10 1/2) 172.1 (38,700)
32 (1 1/4) 140 (5 1/2) 122.3 (27,500)
32 (1 1/4) 178 (7) 127.2 (28,600)
32 (1 1/4) 223 (8 3/4) 233.5 (52,500)
32 (1 1/4) 267 (10 1/2) 259.8 (58,400)

7. CEB CORPORATION

Anchor Type: Wedge Stud

Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 58 (2 1/4) 43.1 (9,700)
16 (5/8) 70 (2 3/4) 60.1 (13,500)
19 (3/4) 83 (3 1/4) 75.6 (17,000)
25 (1) 102 (4) 141.5 (31,800)

Anchor Type: Interplug Drop-In

Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
13 (1/2) 51 (2) 36.0 (8,100)
16 (5/8) 64 (2 1/2) 48.0 (10,800)
19 (3/4) 80 (3 1/8) 73.8 (16,600)

8. SIMPSON STRONG-TIE COMPANY, INC.

Anchor Type: Poly-All Epoxy Anchoring System

Bolt Size mm (in.)

Minimum Embedment mm (in.)

Ultimate Pull-out

Load kN (lbs.)

13 (1/2) 108 (4 1/4) 48.5 (10,900)
16 (5/8) 51 (2) 73.4 (16,500)
19 (3/4) 169 (6 5/8) 125.4 (28,200)
22 (7/8) 191 (7 1/2) 165.0 (37,100)
25 (1) 210 (8 1/4) 177.9 (40,000)

10
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Anchor Type: Drop-In Anchor

Bolt Size mm (in.)

13 (1/2)
16 (5/8)
19 (3/4)

Minimum Embedment mm (in.)

58 (2 1/4)
70 (2 3/4)
83 (3 1/4)

9. COBRA ANCHORS CORPORATION

Anchor Type: Parabolt Concrete Anchor

Bolt Size mm (in.)

13 (1/2)
13 (1/2)

16 (5/8)
16 (5/8)

19 (3/4)
19 (3/4)

22 (7/8)
22 (7/8)

25 (1)
25 (1)

32 (1 1/4)
32 (1 1/4)

Minimum Embedment mm (in.)

58 (2 1/4)
89 (3 1/2)

70 (2 3/4)
112 (4 3/8)

83 (3 1/4)
140 (5 1/2)

102 (4)
140 (5 1/2)

115 (4 1/2)
153 (6)

140 (5 1/2)
159 (6 1/4)

10. GLOBAL DISTRIBUTING, INC.

Anchor Type: Sanko All Anchor (Hammer-Driven) (C Type)

Bolt Size mm (in.)

13 (1/2)
16 (5/8)
19 (3/4)

Anchor Type: Drop-In Anchor (Grip Anchor) (CT Type)

Bolt Size mm (in.)

Minimum Embedment mm (in.)

13 (1/2)
16 (5/8)

58 (2 1/4)
72 (2 13/16)
86 (3 3/8)

Minimum Embedment mm (in.)

51 (2)
64 (2 1/2)

Ultimate Pull-out

Load kN (lbs.)

30.2 (6,800)
53.4 (12,000)
71.2 (16,000)

Ultimate Pull-out

Load kN (lbs.)

20.5 (4,600)
52.0 (11,700)

34.7 (7,800)
70.7 (15,900)

57.4 (12,900)
86.7 (19,500)

83.6 (18,800)
106.8 (24,000)

102.3 (23,000)
128.1 (28,800)

155.7 (35,000)
193.4 (43,600)

Ultimate Pull-out

Load kN (lbs.)

24.0 (5,400)
39.1 (8,800)
48.9 (11,000)

Ultimate Pull-out

Load kN (lbs.)

30.7 (6,900)
49.4 (11,100)

11
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11. DES/USA DIVERSIFIED FASTENING SYSTEMS, INC.

Anchor Type: All American Anchor (Stud Type)
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
6 (1/4) 25 (1) 5.8 (1,300)

8 (5/16) 32 (1 1/4) 9.3 (2,100)

10 (1/2) 38 (11/2) 14.2 (3,200)

13 (1/2) 51 (2) 24.9 (5,600)

16 (3/8) 64 (2 1/2) 33.4 (7,500)

19 (3/4) 76 (3) 42.3 (9,500)

Anchor Type: DFS Wedge Anchor
Ultimate Pull-out

Bolt Size mm (in.) Minimum Embedment mm (in.) Load kN (lbs.)
6 (1/4) 25 (1) 6.7 (1,500)

8 (5/16) 32 (1 1/4) 8.5 (1,900)

10 (3/8) 38 (1 1/2) 16.0 (3,600)

13 (1/2) 51 (2) 21.4 (4,800)

16 (5/8) 64 (2 1/2) 28.9 (6,500)

19 (3/4) 76 (3) 32.0 (7,200)

22 (718) 89 (3 1/2) 56.9 (12,800)

25 (1) 102 (4) 60.9 (13,700)
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