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1  Purpose and Scope of Submittal.

The purpose of this performance evaluation is to evaluate the capacity of the system for new client requirements.

The new requirements are:

- Evaluate the capacity of new glass option: 3/8’FT + 0.060"SGP + 3/8"FT.
- Evaluate the capacity of 3 anchor options for 9-7/8” spacing.

2 Glass Analysis.

Type of glass:
- 3/8"FT + 0.060” SGP interlayer + 3/8” FT. (3/4” thk nominal glass thickness).

The glass capacity is checked for the maximum size of 47-1/4” width and 40-1/8” free height
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The maximum capacity of the glass is 161 psf.

See glass calculation on page GL-1.
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3  Anchors Capacities.

- TYPE D1:

3/8” DIA. HILTI HVU CAPSULE ADHESIVE ANCHORING SYSTEM.

Directly into Concrete (fc = 3000 psi.)

w/ 5-1/4” min. embedment, 9-7/8” spacing and 3-1/2” min. edge distance.

Shear Capacity into Substrate = 7387 * 1.00 * 0.27 = 1994 Lbs.
Tension Capacity into Substrate = 3255 * 1.00 * 0.67 = 2180 Lbs.
Bearing Capacity (0.444” thk. Aluminum 6063-T6) = 2622 Lbs.

Shear Capacity for Steel Bar (HAS-R 304/3016 SS rod) = 1875 Lbs.
Tension Capacity into Substrate = 3645 Lbs.

- TYPE D2:

Critical Capacities: Va = 1875 Lbs.

Ta =2180 Lbs.

3/8” DIA. HILTI HVU CAPSULE ADHESIVE ANCHORING SYSTEM.

Directly into Concrete (fc = 4000 psi.)

w/ 5-1/4” min. embedment, 9-7/8” spacing and 4-1/2” min. edge distance.

Shear Capacity into Substrate = 8655 * 1.00 * 0.37 = 3202 Lbs.
Tension Capacity into Substrate = 4185 * 1.00 * 0.74 = 3096 Lbs.
Bearing Capacity (0.444” thk. Aluminum 6063-T6) = 2622 Lbs.

Shear Capacity for Steel Bar (HAS-R 304/3016 SS rod) = 1875 Lbs.
Tension Capacity into Substrate = 3645 Lbs.

- TYPEE:

Critical Capacities: Va = 1875 Lbs.

3/8” DIA. DEWALT SCREW-BOLT+.
Directly into Concrete (fc = 3000 psi.)

Ta = 3096 Lbs.

w/ 4-1/2” min. embedment, 9-7/8” spacing and 3-1/2” min. edge distance.

Shear Capacity into Substrate = 1735 * 0.75 * 0.82 = 1067 Lbs.
Tension Capacity into Substrate = 2985 * 0.71 * 0.96 = 2034 Lbs.
Bearing Capacity (0.444” thk. Aluminum 6063-T6) = 2622 Lbs.

- TYPEC:

Critical Capacities: Va = 1067 Lbs.

3/8” DIA. SMS OR MACHINE BOLTS (MIN GRADE 5 CRS).

Ta =2034 Lbs.

see A-1
see A-1
see A-2

see A-1.
see A-1.

see A-1
see A-1
see A-2

see A-1.
see A-1.

see A-3
see A-3
see A-2

Into Steel Metal Structures: 3/8” thk min. (Fy = 36000 psi min.) w/ 1” min. edge distance.

Shear Capacity into Substrate = 1937 Lbs.
Tension Capacity into Substrate = 3719 Lbs.
Bearing Capacity in Steel (3/8” thk. A-36) = 2447 Lbs.

Bearing Capacity in Aluminum (0.44” thk. 6063-T6) = 2622 Lbs.

Critical Capacities: Va = 1937 Lbs.

Ta=3719 Lbs.

see A-4
see A-4
see A-4
see A-2
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3.1 Anchors Calculations.

The maximum design wind loads have been calculated for different heights, 9-7/8” anchor spacing and

different anchor types.

Pd : Design Pressure.
H : Railing Height.

S: Anchor Spacing.

e: lever arm.

V: Acting Shear.
T: Acting Tension.

V=Pd*H*S
T=V*HR2/e

V/Va+T/Ta<1
(Pd*H*S)/Va+(V*H/2/e)/Ta<1

Solving for Pd:

Pd=1/[(H*S)/Va+(H*S*H)/(2*e*Ta)]
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DESIGN WIND LOAD Pd (psf) for 3/8" dia. Anchors
Railing D1: Hilti f'c = 3000 psiD2: Hilti f'c = 4000 psi E: Screw-Bolt+ C: 3/8 Screw Grade 5

Height Va (Ib) Ta (Ib) Va Ta Va Ta Va Ta
(in) 1875 2180 1875 3096 1067 2034 1937 3719
d (psf) Pd (psf) Pd (psf) Pd (psf)
36 68.5 93.7 60.4 110.4
38 61.8 84.7 54.6 99.8
40 56.0 76.9 49.6 90.7
42 51.0 70.1 453 82.8
44 46.6 64.2 415 75.8
45.25 44.2 60.9 39.4 71.9

DESIGN WIND LOAD Pd (psf) for 1/2" dia. Anchors
Railing A1: Hilti f'c = 3000 psiA2: Hilti f'c = 4000 psi B: Screw-Bolt+ F: 1/2 Screw Grade 5

Height Va (Ib) Ta (Ib) Va Ta Va Ta Va Ta
(in) 2227 2914 3276 3788 1193 2659 3263 6811
d (psf) Pd (psf) Pd (psf) Pd (psf)

36 90.6 119.1 77.2 120.0

38 81.7 107.4 69.9 120.0

40 74.1 97.3 63.5 120.0

42 67.5 88.6 58.0 120.0

44 61.7 81.1 53.2 120.0
45.25 58.5 76.8 50.5 120.0

4 Summary.

The table above shows the maximum design load capacities for 9-7/8” spacing, different anchor options and
different railing heights.

The maximum capacity of the glass is 161 psf for the maximum height.
It does not control the capacity of the system.
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GL-1

Glass Load Resistance Report -- SP300 Frday, August 21, 2020

Glazing Information Project Details
Edge Supports: 1 Side Project Name: SP300
Glazing Angle: 90° Location:
Lite Dimensions: Comments:
Unsupported Length:  40.2 in. 3/8"FT+0.060"SGP+3/8"FT

Supported Length: 47.2 in.

Glass Construction (Rectangular)

Single Glazed Lite 402 .
Glass Type: Fully Tempered =0
Nominal Thickness: 3/4in. e \
Interlayer Type: SentryGlas® Plus L |

E 412 in A4

Short Load Duration, Resistance, and Deflection Data

Load (~ 3 sec.): 161 psf

Load Resistance: 161 psf

Approximate center of edge deflection: 0.93in.
Conclusion

Based on your design information, the load resistance is greater than or equal to
the specified loading.

Statement of Compliance

Procedures followed in determining the resistance of this window glass are in accordance with ASTM E1300-09/12.

Disclaimer:
This software can be used to determine the load resistance of specified glass types exposed to uniform lateral loads of short or long duration subject to the following conditions:
- The glass is free of edge and surface damage and has been properly glazed in the opening in conformance with the manufacturer's recommendations.
- Procedures exist to determine load resistance for rectangular glass assemblies that are:
a. Continuously supported along all four edges,
b. Continuously supported along three edges,
c. Continuously supported along two parallel edges, and
d. Continuously supported along one edge.
- The software user has the responsibility of selecting the correct procedures for the required application from the software.
- The stiffness of members supporting any glass edge shall be sufficient that under design load, edge deflections shall not exceed L/175,
where L denotes that length of the supported edge.
- The manufacturer states that the Safety Plus Il 0.090 Polyurethane Large Missile Resistant interlayer is comparable to the PVB interlayer.
- The non-factored load values for laminated glass are representative of test data and calculations performed for an interlayer at a temperature of 50° C (122° F).
For other limiting conditions that may apply, refer to Section 5 of ASTM E1300 and local building codes.

Neither SDG nor GANA guarantees and each disclaims any responsibility for any particular results relating to the use of the Window Glass Design 5 Software Program.
SDG and GANA disclaim any liability for any personal injury or any loss or damage of any kind, including all indirect, special, or consequential damages and lost profits,
arising out of or relating to the use of the Window Glass Design 5 Software Program.

Prepared by: on 8/21/2020

Window Glass Design 5 - Version [1.30] Page 1 of 1
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Adhesive Anchoring Systems

HVU Capsule Adhesive Anchoring System 3.2.7

Table 5 - Hilti HVU allowable and ultimate bond/concrete capacity for Hilti HAS rods in normal-weight concrete 2

HVU allowable bond/concrete capacity HVU ultimate bond/concrete capacity
Nominal | Embed. Adhesive Tensile Shear Tensile Shear
anchor depth?® capsule(s) f',=2,000 psi | f'.= 4,000 psi | f' .= 2,000 psi | f'.= 4,000 psi | f',= 2,000 psi | f'.= 4,000 psi | f'_= 2,000 psi | f',= 4,000 psi
diameter in. required b (kN) b (kN) b (kN) b (kN) b (kN) b (kN) b (kN) b (kN)
3-1/2 2,085 2,595 3,335 4,710 8,345 10,380 10,000 14,120
(1) 3/8 x 3-1/2
(90) (9.3) (11.5) (14.8) 21.0) @37.1) (46.2) (44.5) (62.8)
5-1/4 2,325 4,185 6,120 8,655 9,295 16,730 18,360 25,960
3/8 @) 3/8 x 3-1/2
(133) (10.3) (18.6) 27.2) (38.5) (41.3) (74.4) (81.7) (115.5)
7 4,405 4,895 9,420 13,330 17,630 19,590 28,260 39,980
@) 3/8 x 3-1/2
(178) (19.6) (21.8) (41.9) (59.3) (78.4) (87.1) (125.7) (177.8)
4-1/4 3,250 4,735 5,450 7,280 12,990 18,940 15,440 21,840
(1)1/2 x 4-1/4
(110) (14.5) @1.1) 24.2) (32.4) (57.8) (84.2) (68.7) 97.1)
12 6-3/8 (1)1/2x 4-1/4 & 4,890 5,455 9,455 18,375 19,565 21,815 28,360 40,120
(162) (1) 3/8x3-1/2 (21.8) (24.3) @2.1) (59.5) (87.0) (97.0) (126.2) (178.5)
8-1/2 6,700 7,545 14,560 20,590 26,810 30,190 43,680 61,760
@) 1/2 x 4-1/4
216) (29.8) (33.6) (64.8) (91.6) (119.3) (134.3) (194.3) 274.7)
5 ) 5/8x5 3,970 5,245 7,350 10,390 15,890 20,970 22,040 31,160
X
(125) (17.7) (23.3) (32.7) (46.2) (70.7) (93.3) (98.0) (138.6)
5/8 7-1/2 (1)5/8 x5 & 5,770 10,465 13,495 19,080 23,080 41,865 40,480 57,240
(184) (1) 1/2x4-1/4 (25.7) (46.6) (60.0) (84.9) (102.7) (186.2) (180.1) (254.6)
10 @) 5/8x5 11,700 12,835 20,775 29,375 46,795 51,340 62,320 88,120
X
(254) (52.0) (57.1) (92.4) (130.7) (208.2) (228.4) 277.2) (392.0)
6-5/8 6,080 8,615 12,270 17,355 24,330 34,470 36,800 52,060
(1) 3/4 x 6-5/8
(170) (27.0) (38.3) (54.6) (77.2) (108.2) (153.3) (163.7) (231.6)
a4 10 (1)3/4x6-5/8&| 9110 14,835 22,755 32,180 36,445 59,350 68,260 96,540
(254) M1/2x4-1/4 (40.5) (66.0) (101.2) (143.1) (162.1) (264.0) (303.6) (429.4)
13-1/4 15,220 15,310 34,700 49,080 60,875 61,230 104,100 | 147,240
(2) 3/4 x 6-5/8
(337) 67.7) (68.1) (154.4) (218.3) (270.8) (272.4) (463.1) (655.0)
6-5/8 7,145 9,130 13,110 18,535 28,580 36,525 39,320 55,600
(1) 7/8 x 6-5/8
(170) (31.8) (40.6) (58.3) (82.4) (127.1) (162.5) (174.9) (247.3)
10 10,475 18,970 24,575 34,755 41,905 75,870 73,720 104,260
7/8 (2) 3/4 x 6-5/8
(254) (46.6) (84.4) (109.3) (154.6) (186.4) (337.5) (327.9) (463.8)
13-1/4 16,475 23,055 34,780 53,010 65,895 92,220 112,440 | 159,020
(2) 7/8 x 6-5/8
(337) (73.3) (102.6) (154.7) (235.8) (293.1) 410.2) (500.2) (707.4)
8-1/4 (1)1 x8-1/4 8,640 13,425 19,690 27,840 34,560 53,695 59,060 83,520
X -
210 (38.4) (59.7) (87.6) (123.8) (153.7) (238.8) (262.7) (371.5)
12-3/8 14,665 23,450 36,170 51,150 58,665 93,800 108,500 | 153,440
1 (2) 7/8 x 6-5/8
(314) (65.2) (104.3) (160.9) (227.5) (261.0) @417.2) (482.6) (682.5)
16-1/2 2)1x8-1/4 26,645 30,805 55,690 78,750 106,580 | 123,220 | 167,060 | 236,240
X -
419) (118.5) (137.0) (247.7) (350.3) (474.1) (548.1) (743.1) (1050.8)
12 1) 1-1/4 x 12 19,175 23,920 38,615 54,610 76,740 95,680 115,840 | 163,820
- X
(305) (85.3) (106.4) (171.8) (242.9) (341.4) (425.6) (515.3) (728.7)
1-1/4 15 (1) 1-1/4x 12 & 24,750 26,855 53,960 76,315 99,000 107,420 161,880 228,940
(381) (1) 1x8-1/4 (110.1) (119.5) (240.0) (339.5) (440.4) (477.8) (720.1) (1018.4)
18 ()1-1/4x128& | 29,535 37,920 70,935 100,320 | 118,140 | 151,680 | 212,800 | 300,960
(457) @1x8-1/4 (131.4) (168.7) (315.5) (446.2) (525.5) (674.7) (946.6) (1338.7)

1 Influence factors for spacing and/or edge distance are applied to concrete/bond values above, and then compared to the steel value.
The lesser of the values is to be used for the design.

2 Average ultimate concrete shear capacity based on Strength Design method.

3 Contact Hilti for the use of alternate embedment other than those tested and listed above.

A-1
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Adhesive Anchoring Systems

3.2.7 HVU Capsule Adhesive Anchoring System

Table 6 - Allowable steel strength for carbon steel and stainless steel Hilti HAS rods’

HAS-E HAS-E B7 HAS-R Stainless
ISO 898 Class 5.8 ASTM A193 B7 AlISI 304/316 SS
Nominal
anchor Tensile Shear Tensile Shear Tensile Shear
diameter b (kN) b (kN) b (kN) b (kN) b (kN) b (kN)
38 2,640 1,360 4,555 2,345 3,645 1,875
(11.7) 6.0 (20.3) (10.4) (16.2) 8.3
12 4,700 2,420 8,100 4,170 6,480 B
(20.9) (10.8) (36.0) (18.5) (28.8) (14.8)
58 7,340 3,780 12,655 6,520 10,125 5,215
(32.7) (16.8) (56.3) (29.0) (45.0) (23.2)
34 10,570 5,445 18,225 9,390 12,390 6,385
(47.0) (24.2) (81.1) (41.8) (55.1) (28.4)
78 14,385 7,410 24,805 12,780 16,865 8,690
(64.0) (33.0) (110.3) (56.9) (75.0) (38.6)
] 18,790 9,680 32,400 16,690 22,030 11,350
(83.6) (43.0) (144 .1) (74.2) (98.0) (50.5)
141/ 29,360 15,125 50,620 26,080 34,425 17,735
(130.6) (67.3) (225.2) (116.0) (153.1) (78.9)
1 Steel strength as defined in AISC Manual of Steel Construction (ASD):
Tensile = 0.33 x F, x nominal area
Shear = 0.17 x F, x nominal area
Table 7 - Ultimate steel strength for carbon steel and stainless steel Hilti HAS rods'
HAS-E HAS-E B7 HAS-R Stainless
ISO 898 Class 5.8 ASTM A193 B7 AISI 304/316 SS
Nominal
anchor Yield Tensile Shear Yield Tensile Shear Yield Tensile Shear
diameter b (kN) b (kN) b (kN) b (kN) b (kN) b (kN) b (kN) b (kN) Ib (kN)
38 4,495 6,005 3,605 8,135 10,350 6,210 5,035 8,280 4,970
(20.0) (26.7) (16.0) (36.2) (43.4) (27.6) (22.4) (36.8) (22.1)
12 8,230 10,675 6,405 14,900 18,405 11,040 9,225 14,720 8,835
(36.6) (47.5) (28.5) (66.3) (79.0) (49.1) (41.0) (65.5) (39.3)
58 13,110 16,680 10,010 23,730 28,760 17,260 14,690 23,010 13,805
(68.3) (74.2) (44.5) (105.6) (125.7) (76.8) (65.3) (102.4) (61.4)
34 19,400 24,020 14,415 35,120 41,420 24,850 15,050 28,165 16,800
(86.3) (106.9) (64.1) (156.2) (185.7) (110.5) (66.9) (125.3) (75.2)
78 26,780 32,695 19,620 48,480 56,370 33,825 20,775 38,335 23,000
(119.1) (145.4) (87.3) (215.7) (256.9) (150.5) (92.4) (170.5) (102.3)
; 35,130 42,705 25,625 63,600 73,630 44,180 27,255 50,070 30,040
(156.3) (190.0) (114.0) (282.9) (337.0) (196.5) (121.2) (222.7) (133.6)
1-1/4 56,210 66,730 40,035 101,755 115,050 69,030 43,610 78,235 46,940
(250.0) (296.8) (178.1) (452.6) (511.8) (307.1) (194.0) (348.0) (208.8)

1 Steel strength as defined in AISC Manual of Steel Construction 2nd Ed. (LRFD):

Yield = Fy X tensile stress area
Tensile = 0.75 x F, x nominal area
Shear = 0.45 x F, x nominal area
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Adhesive Anchoring Systems

HVU Capsule Adhesive Anchoring System 3.2.7

Figure 3 - Anchor spacing and edge distance in concrete
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Table 11 - Hilti HVU load adjustment factors for 3/8-in. diameter anchors

d?:;g(t)err 3/8-in. diameter
Edge distance shear
Adjustment Spacing Edge distance Edge distance shear (Il to or away
factor tension/shear tension (L toward edge) from edge)
fa frn frv1 frv2
Eg‘gﬁﬂf“iﬁf‘t 312 |514| 7 |s2|s4| 7 (812|514l 7 |s12|514| 7
1-3/4 | 0.70 0.60 0.18 0.46
2 0.72 0.63 0.22 0.49
2-5/8 | 0.78 | 0.70 0.70 | 0.60 0.32 | 0.18 0.55 | 0.46
3 0.81 0.72 0.74 | 0.63 0.37 | 0.22 0.59 | 0.49

3-1/2 | 0.85 | 0.75 [ 0.70 | 0.80 | 0.67

060 | 045 [ 027 | 018 | 0.64 [ 0.52 | 0.46

4 089 | 0.78 [ 0.72 | 0.86 | 0.70

0.63 [ 053 | 0.32 | 022 | 0.69 | 0.55 [ 0.49

4-1/2 | 0.94 | 0.81 | 0.74 [ 0.91 | 0.74

0.66 | 060 | 0.37 [ 026 | 0.74 | 0.59 | 0.51

5-1/4 | 1.00 | 0.85 | 0.78 [ 1.00 | 0.80

070 | 0.72 | 045 | 0.32 | 0.82 | 0.64 [ 0.55

Spacing (s)/Edge distance (c), in.

6 0.89 | 0.81 0.86 | 0.74 | 0.84 | 053 | 0.37 | 0.90 [ 0.69 | 0.59
7 0.95 | 0.85 0.93 | 080 | 1.00 [ 0.63 | 0.45 | 1.00 [ 0.76 | 0.64
7-7/8 1.00 | 0.89 1.00 | 0.85 0.72 | 0.52 0.82 | 0.69
8-1/2 0.89 0.86 0.78 | 0.57 0.86 | 0.72
9 0.91 0.89 0.84 | 0.60 0.90 | 0.74
10 0.94 0.91 0.94 | 0.68 0.97 | 0.79
10-1/2 0.96 0.94 1.00 | 0.72 1.00 | 0.82
12 0.98 0.97 0.84 0.90
13 1.00 1.00 0.91 0.95
14 1.00 1.00
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Adhesive Anchoring Systems

3.2.7 HVU Capsule Adhesive Anchoring System

Table 12 - Hilti HVU load adjustment factors for 1/2-in. diameter anchors

d?:;r;?;r 1/2-in. diameter
Edge distance shear
Adjustment Spacing Edge distance Edge distance shear (Il to or away
factor tension/shear tension (L toward edge) from edge)
fa frn frv1 frv2
E?ebﬁﬁﬂﬁht 4-1/4 | 6-3/8 | 8-1/2 | 4-1/4 | 6-3/8 | 8-1/2 | 4-1/4 | 6-3/8 | 8-1/2 | 4-1/4 | 6-3/8 | 8-1/2
2-1/8 0.70 0.60 0.18 0.46
3 0.76 0.68 0.29 0.53
3-3/16 | 0.78 [ 0.70 0.70 [ 0.60 0.32 | 0.18 0.55 | 0.46
3-1/2 0.80 [ 0.71 0.73 | 0.62 0.35 | 0.21 0.58 | 0.48
4 0.83 | 0.74 0.78 | 0.65 042 | 0.25 0.62 | 0.51
4-1/4 | 0.85 | 0.75 | 0.70 [ 0.80 | 0.67 | 0.60 | 0.45 [ 0.27 | 0.18 | 0.64 | 0.52 | 0.46
£ 5 0.90 | 079 | 0.73 [ 0.87 | 0.71 0.64 | 055 | 0.33 | 023 [ 0.70 | 0.56 | 0.49
G 5-1/2 094 | 0.81 0.74 | 092 | 0.75 [ 0.66 | 0.61 0.38 | 026 | 0.75 | 059 | 0.51
§ 6 0.97 | 0.83 | 0.76 | 096 | 0.78 | 0.68 | 067 [ 042 | 0.29 | 0.79 | 0.62 | 0.53
% 6-3/8 100 | 085 [ 0.78 | 1.00 | 0.80 | 0.70 [ 0.72 | 045 | 0.32 | 0.82 [ 0.64 | 0.55
g 7 0.88 | 0.80 0.84 | 073 | 0.80 [ 050 [ 0.35 | 0.87 | 0.68 | 0.58
2 8 0.93 | 0.83 0.90 | 078 | 093 [ 059 | 0.42 | 0.96 | 0.73 | 0.62
% 8-1/2 0.95 | 0.85 0.93 | 0.80 | 1.00 [ 063 | 045 | 1.00 | 0.76 | 0.64
§ 9 0.97 | 0.87 0.96 | 0.82 0.67 | 0.48 0.79 | 0.66
S| 9-9/16 1.00 | 0.89 1.00 | 0.85 0.72 | 0.52 0.82 | 0.69
&l 10 0.90 0.87 0.76 | 0.55 0.84 | 0.70
10-1/2 0.92 0.89 0.80 | 0.58 0.87 | 0.72
12 0.97 0.96 0.93 | 0.67 096 | 0.79
12-3/4 1.00 1.00 1.00 | 0.72 1.00 | 0.82
14 0.80 0.87
16 0.93 0.96
17 1.00 1.00

Table 13 - Hilti HVU load adjustment factors for 5/8-in. and 3/4-in. diameter anchors

Spacing tension/shear

S, =05h,

f,=0.3(s/h,) +0.55
fors >s>s .

s,=1.5h,

Edge distance tension
Cmin = 05 hef

fay = 0.4(c/h) +0.40
for ¢ >c>c ;.

c,=15h,

Edge distance shear
1 toward edge

Cmin = 05 hef
favs = 0.54(c/h,) - 0.09
for c_>c>c

in

c,=20h,

Edge distance shear
Il to or away from edge
C.,=05h_
fave =0.36(c/h) +0.28
for ¢ >c>c ;.

c,=20h,

Anchor 5/8-in. diameter 3/4-in. diameter
diameter
Edge distance Edge distance
. Edge distance shear Edge distance shear
Adjustment Spacing Edge distance shear (Il to or away Spacing Edge distance shear (Il to or away
factor tension/shear tension (L toward edge) from edge) tension/shear tension (L toward edge) from edge)
fa frn frvi frv2 fa frN frvi frv2
Eg‘ebﬁﬂf‘}ﬁf“ 5 |7-12| 10 | 5 |7-1/2| 10 | 5 |7-1/2| 10 | 5 |7-1/2| 10 |6-5/8| 10 |13-1/4|6-5/8| 10 |13-1/4|6-5/8| 10 |13-1/4|6-5/8| 10 |13-1/4
2-1/2 [0.70 0.60 0.18 0.46
3-5/16 | 0.75 0.67 0.27 0.52 0.70 0.60 0.18 0.46
3-3/4 [0.78]0.70 0.70 | 0.60 0.32[0.18 0.55 [ 0.46 0.72 0.63 0.22 0.48
4 0.79 [ 0.71 0.72 | 0.61 0.34]0.20 0.57 [ 0.47 0.73 0.64 0.24 0.50
4-1/2 [0.82]0.73 0.76 | 0.64 0.40 | 0.23 0.60 | 0.50 0.75 0.67 0.28 0.52
5 0.85(0.75]0.70 | 0.80 | 0.67 | 0.60 | 0.45 ] 0.27 [ 0.18 | 0.64 | 0.52 | 0.46 | 0.78 [0.70 0.70 [0.60 0.32 (0.18 0.55 |0.46
5-1/2 10.88]0.77 [0.7210.84 [0.69 ]| 0.62 | 0.50 | 0.31 | 0.21 [ 0.68 | 0.54 | 0.48 | 0.80 |0.72 0.73 [0.62 0.36 |0.21 0.58 |0.48
o 6 0.91[0.7910.73[0.88| 0.72 | 0.64 | 0.56 | 0.34 [ 0.23 | 0.71 | 0.57 | 0.50 | 0.82 [0.73 0.76 [0.64 0.40 [0.23 0.61 [0.50
% 6-5/8 |0.95]0.82(0.75]0.93[0.75]| 0.67 | 0.63 | 0.39 | 0.27 [ 0.76 | 0.60 | 0.52 | 0.85 |0.75| 0.70 | 0.80 [0.67| 0.60 | 0.45 [0.27| 0.18 [ 0.64 |0.52| 0.46
8 7 0.97(0.83)10.76 [0.96 | 0.77 | 0.68 | 0.67 | 0.41 [ 0.29 | 0.78 | 0.62 | 0.53 | 0.87 [0.76| 0.71 [ 0.820.68] 0.61 [0.48 |0.29| 0.20 | 0.66 |0.53| 0.47
&| 7-1/2 |11.00]|0.85[0.78(1.00|0.80|0.70 | 0.72 | 0.45[0.32 | 0.82 | 0.64 | 0.55 [ 0.89 [0.78| 0.72 | 0.85 |0.70| 0.63 | 0.52 |0.32| 0.22 [ 0.69 [0.55| 0.48
% 8 0.87 [ 0.79 0.83[0.72|0.77|0.49 | 0.34 | 0.86 | 0.66 | 0.57 [ 0.91 |0.79] 0.73 [0.88 |0.72| 0.64 | 0.56 |0.34| 0.24 | 0.71 [0.57| 0.50
S 9 0.910.82 0.88|0.76 | 0.88 [ 0.56 | 0.40 [ 0.93 | 0.71 | 0.60 | 0.96 |0.82] 0.75 | 0.94 [0.76| 0.67 | 0.64 [0.40| 0.28 [ 0.77 |0.60| 0.52
i 9-15/16 0.95(0.85 0.93/0.80]0.98 [0.63]0.45|1.00|0.76 | 0.64 | 1.00 |0.85| 0.78 | 1.00 [0.80| 0.70 | 0.72 [0.45| 0.32 [ 0.82)0.64| 0.55
% 10 0.95(0.85 0.93/0.80|1.00 [ 0.63 | 0.45 0.76 [ 0.64 0.85| 0.78 0.80| 0.70 | 0.73 [0.45[ 0.32 | 0.82 [0.64| 0.55
S[11-1/4 1.00 | 0.89 1.00] 0.85 0.72|0.52 0.82 [ 0.69 0.89( 0.80 0.85| 0.74 | 0.83 [0.52| 0.37 | 0.89 [0.69] 0.59
(% 12 0.91 0.88 0.77 | 0.56 0.86 [ 0.71 0.91f 0.82 0.88| 0.76 | 0.89 |0.56| 0.40 [0.930.71] 0.61
13 0.94 0.92 0.85 | 0.61 0.90 {0.75 0.94( 0.84 0.92| 0.79 | 0.97 [0.61| 0.44 [0.99 |0.75] 0.63
13-1/4 0.95 0.93 0.86 | 0.63 0.92 [ 0.76 0.95( 0.85 0.93| 0.80 | 1.00 [0.63| 0.45 | 1.00 [0.76| 0.64
15 1.00 1.00 1.00]0.72 1.00 | 0.82 1.00{ 0.89 1.00| 0.85 0.72] 0.52 0.82| 0.69
18 0.88 0.93 0.96 0.94 0.88| 0.64 0.93| 0.77
20 1.00 1.00 1.00 1.00 1.00{ 0.73 1.00| 0.82
22 0.81 0.88
24 0.89 0.93
26-1/2 1.00 1.00

240 Hilti, Inc. (US) 1-800-879-8000 | wwwe.hilti.com | en espafiol 1-800-879-5000 | Hilti (Canada) Corp. 1-800-363-4458 | www.hilti.com | Anchor Fastening Technical Guide Ed. 17

A-1.3


Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Typewritten Text
A-1.3


Shank (in) =

AL-FAROOQ CORPORATION
9360 SW 72nd ST., SUITE 220
MIAMI, FL 33173
305-264-8100

REV

FASTENER CHART BASED ON 2015 ADM -

D=3/8" de=2D = 0.596
0.298 Q=3
BEARING CAPACITIES ( Lbs )
Fu=22000 | Fu=30000 | Fu=38000
t (in) 6063-T5 | 6063-T6 | 6005-T5
0.44 1923 2622 3322
D=1/2" de=2D=0.81
Q=3

Shank (in) = 0.405

BEARING CAPACITIES ( Lbs )

Fu=22000 | Fu=30000 | Fu=38000
t (in) 6063-T5 | 6063-T6 | 6005-T5
0.44 2614 3564 4514

Rn = (de)(t)(Fu)/Q = BEARING CAPACITY (Lbs.)

2015 ADM
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DEWALT |, .

REFERENCE DATA (ASD) ENGINEERED BY POWer'S
m Allowable Load Capacities for Screw-Bolt+ in Normal-Weight Concrete'>**°
(o]
: 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
z Anchor Embedment (17.3 MPa) (20.7 MPa) (27.6 MPa) (41.4 MPa) (55.2 MPa)
- D|a=:|‘.eter m;,','_l h Tension Shear Tension Shear Tension Shear Tension Shear Tension Shear
(o | (mm) Ibs Ihs Ihs Ibs Ibs Ibs Ibs Ihs Ihs Ibs
> (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) 1) (1.9 (23) (1.9 23
> 1/4 1-5/8 710 415 750 440 815 480 815 520 815 520
z 41) (3.2 (1.8) (3.3 (2.0 (3.6) 2.1) (3.6) 2.3 (3.6) 2.3
(o | 2-1/2 915 505 965 535 1,050 585 1,070 635 1,070 635
: (64) 4.1 (2.2) 4.3 2.4 4.7 (2.6) 4.8 2.9 4.8 2.8
o 1-1/2 660 890 720 975 835 1,125 1,020 1,375 1,020 1,590
(38) 2.9 (4.0 3.2 4.3 (3.7 (5.0) (4.5 ©.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
L) 38 (51) @1 (4.8 (4.5 (63 62 6.1) (5.2) (7.1) 6.1) (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
=L m (114 (12.1) (7.0) (13.3) (7.7) (15.3 8.9 (16.8) 9.5 (16.8) 9.5
S n 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
3 m 2-1/2 1,670 2,010 1,830 2,200 2,115 2,540 2,115 2,885 2,115 2,885
= E 12 (64) (7.4) 8.9 8.1) 9.8 9.4 (11.3 9.4 (12.8) 9.4 (12.8)
CS;) . 4-1/4 3,315 2,350 3,630 2,506 4120 2,970 4,120 3,380 4,120 3,380
o} w (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)
% E 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) (10.9) (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 uncracked 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.
5. Anchors may be used in lightweight concrete provided the allowable load capacities are multiplied by a reduction factor of 0.60.
T
=
e
z
9
|


Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Typewritten Text
A-3

Carlos H
Rectangle

Carlos H
Rectangle

Carlos H
Rectangle


A-3.1

Diameter (in) 1/4 3/8 1/2 5/8 3/4

DEWALTY
ENGINEERED BY POWVES' REFERENCE DATA (ASD)
©
Edge Distance Reduction Factors - Tension (Fyc) 62
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
1-1/2 100|077 064|085 074 059 055 - | - | - - - - - - - - - - 2
1-3/4 1.00|083[067 093|079 |062|057 087|071 [058|0540.73|0.65]0.56]053]0.73]0.59|0.56 | 0.53 g
2 1.000.88|0711.00]0840.65|059094]076|0.60]056|0.78]068|058]054 078|061 058|054
2-1/4 1.00 094 |075[1.00|089|068|061|1.00[080[063[057|082]0.71]0.60]0.56]0.82]0.63]0.60|0.56 a'
2-1/2 1.00[1.00|0.78 [ 1.00| 095 0.71] 0.63 ] 1.00 [ 0.84 | 0.65 | 0.59 | 0.87 | 0.75 | 0.62 | 0.57 | 0.87 | 0.66 | 0.62 | 0.57 S
2-3/4 1.00|1.00[082[1.00[1.00[074|065]1.00f0.88[067|061[091|0.78]0.64]059]0.91]0.68]0.64]|0.59 -
3 1.00 | 1.00|086|1.00[1.00[077|067|1.00[092[0.69062(096|0.81]0.66]|0.60]|0.96]|0.70 | 0.66 | 0.60 <
— 3-1/2 1.00 [ 1.00[093|1.00[1.00f083f071|1.00[1.00f074065]1.00[0.87|0.69]0.63]1.00]|0.75]0.69 | 0.63 -
.§ 4 1.00 | 1.00[1.00[1.00[1.00f088|075)1.00[1.00[078|069(1.00[0.94]0.73]0.66]|1.00]0.79]0.73|0.66 o5
£ 4-1/2 1.00 [ 1.00 [ 1.00 [ 1.00 | 1.00 | 0.94 | 0.79] 1.00 | 1.00 | 0.82 [ 0.72 | 1.00 | 1.00 | 0.77 | 0.69 | 1.00 | 0.84 | 0.77 | 0.69 g
§ 5 1.00|1.00[1.00[1.00f1.00f1.00f084]1.00[1.00f087[075(1.00[1.00]0.81]0.72]1.00]|0.89]|0.81]0.72 E
2 5-1/2 1.00 [ 1.00|1.001.00]1.001.00]0.88|1.00]1.00|091]079|1.00]1.00|085]0.75(1.00]0930.85]0.75
& 6 1.00[1.00|1.001.00]1.001.00]092|1.00]1.00|096]082|1.00]1.00089]078|1.00]098|0.89]0.78
- 6-1/2 1.00 | 1.00[1.00|1.00[1.00f1.00[0961.00]1.00[1.00[085]1.00]1.00[092(0.81|1.00]1.00]092]0.81
7 1.00 [ 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 | 0.84 | 1.00 | 1.00 | 0.96 | 0.84 = g
7-1/2 1.00 | 1.00|1.00f1.00f1.00f1.00f1.00f1.00f1.00(1.00f092(1.00]1.00]1.00]0.87]|1.00]1.00]1.00]0.87 + <
8 1.00 | 1.00|1.00|1.00[1.00f1.00f1.00f1.001.00(1.00f095]1.00[71.00]1.00]0.90]|1.00]1.00]1.00]0.90 I-%
8-1/2 1.00 | 1.00 | 1.00|1.00|1.00f1.00f1.00f1.001.00(1.00f098|1.00[1.00]1.00]093]1.00]1.00]1.00]0.93 sg
9 1.00 | 1.00|1.00|1.00[1.00f1.00f1.00f1.00[1.00(1.00(1.00[1.00[1.00]1.00]0.96]1.00]1.00]1.00]|0.96 8
9-1/2 1.00 [ 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.99 | 1.00 | 1.00 | 1.00 | 0.99 -ié
10 1.00 [ 1.00|1.00f1.00f1.00f1.00f1.00f1.00f1.00(1.00(1.00(1.00]1.00]1.00]1.00]|1.00]1.00]1.00]1.00 ;g
D
. : : =
Spacing Reduction Factors - Tension (Fys) oc =
Q
(7,

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 1.001.00(0.86|1.00]1.00]0.80|0.72|1.000.89]0.73]0.68|0.92|0.81]0.70]0.67 | 0.93 | 0.74 | 0.71 | 0.67
4-1/2 1.001.00(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
.Ff 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 1.001.00(1.00|1.00]1.00)0.99]0.85]1.00|1.00]0.87]0.791.001.00]0.83]0.76|1.00 | 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 2
@ 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 %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 S
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 %
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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DEWALT
REFERENCE DATA (ASD) ENGINEERED BY POWerS'
g Edge Distance Reduction Factors - Shear (F.c)
m Diameter (in) 1/4 | 3/8 | 1/2 5/8 3/4
n Nominal Embedment hwn (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
> 1-1/2 058]063]059[040]037]031[032| - - - - - - - - - - - -
> 1-3/4 0.68]0.73]0.69 [0.46 | 0.43]0.36 [ 0.38]0.35]0.31]0.30[031]0.27]026|025[026]0.26[022[022]0.23
—] 2 0781084078 [ 053] 0.49 | 0.41 [0.43|0.41]0.35]0.35[036]0.30]0.29 |029|0.30]0.30[0.25(026]0.27
0 2-1/4 087094088 [059|0.55]0.46 | 048 | 046|040 039 [040|0.34]033[032[033]0.33]0.28[029]0.30
I>- 2-1/2 097 [1.00] 098 0.66 | 0.61 | 0.51 | 054 [ 051 0.44]0.43]0.45|0.38|036|0.36]037]037]031|032|0.33
— 2-3/4 1.00 | 1.00]1.00 [ 0.73 [ 0.67 | 0.56 | 0.59 | 0.56 | 0.49 | 0.48 | 0.49 [ 0.42 | 0.40 | 0.40 [ 0.41 | 0.41 | 0.34 [ 0.35 | 0.37
> .§ 3 1.00 [ 1.00]1.00 [0.79 [ 0.73]0.61 | 0.64 [ 061|053 ] 0.52 [ 0.54 | 0.46 | 0.44 | 0.43 [ 0.45 | 0.44 | 0.38 [ 0.39 | 0.40
4 £ 3-1/2 1.00{1.00]1.00 (092 |085]0.72|0.75 | 071|062 | 061 |063|053]051|050[052]052]|0.44 045|047
(o] g 4 1.00 [ 1.00]1.00 [ 1.00 [ 097 | 0.82| 0.86 [ 0.81 | 0.71 ] 0.69 [ 0.72 [ 0.61 | 0.58 | 0.57 [ 0.59 | 0.59 | 0.50 | 0.51 | 0.53
= 2 4-1/2 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.92 [ 0.97 [ 0.91 | 0.80 | 0.78 | 0.81 | 0.68 | 0.66 | 0.65 | 0.67 | 0.67 | 0.56 | 0.58 | 0.60
O & 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
o4 - 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
L 6 1.00 | 1.00]1.00 | 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 [ 0.91 | 0.88 | 0.86 [ 0.89 | 0.89 | 0.75 [ 0.77 | 0.80
6-1/2 1.00 [ 1.00]1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.99 | 0.95 | 0.93 [ 0.97 [ 0.96 | 0.81 | 0.84 | 0.86
7 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 0.90 | 0.93
%m 7-1/2 1.00 | 1.00]1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.94 | 0.96 | 1.00
c—gjn 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
)
g m Spacing Reduction Factors - Shear (Fys)
3 E Diameter (in) 1/4 3/8 1/2 5/8 3/4
c(_z)) ] Nominal Embedment hvon (in) 1 1-5/8 | 2-1/2|1-1/2| 2 |3-1/4 4-112\ 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
@ w Minimum Spacing svin (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
3§>° 1-1/2 060060060 - - - - - - - - - - - -
3 - 1-3/4 061 |oe2oet | - | - | - [ - [ - - -
S 2 063 |064]063]059]058]057|057| - - - - - - - - - - -
'|'_. 2-1/4 0.65]0.66 | 0.65 [ 0.60 | 0.59 | 0.58 [ 058 | - - - - - - - - - - -
= 2-1/2 0.66 | 0.67 | 0.66 [ 0.61]0.60]059 059 - - - - - - - - -
2-3/4 0.68]0.69 | 0.68 [0.62]061]059|060|059]058]058|058]057]057|057]057] - - - -
3 069071070063 062|060|061[060]059]059]059|058|057|057]057]057 056|056 | 057
3-1/2 0731074 0.73 [ 065|064 | 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
4 076 ]0.78 | 0.76 [ 0.68 | 0.66 | 0.64 | 0.64 | 0.64 | 0.62 | 0.62 [ 0.62 | 0.60 | 0.60 | 0.60 | 0.60 | 0.60 | 0.58 | 0.59 | 0.59
4-1/2 0791081079 (070|068 065|066 |065]0.63]0.63|063]061]061[061[061]061]059|060]0.60
5 082]0.85]0.83[072]0.70]0.67 068|067 ]065]0.64|065|063]062|062|062]|062]0.60 (061|061
5-1/2 086 [ 0.880.860.74]0.72| 069|070 [ 0.69|0.66|0.66|066|064|063|063]0.64]064]061|062|0.62
6 089092089 [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
7 6-1/2 092]095]092|079]076]0.72 [073]0.72]0.69 | 0.69 [ 0.69 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.64 | 0.64 | 0.64
'§ 7 0.95]099]096[081]078]0.74 [075|074]0.71] 070 [0.71] 068|067 [ 067|067 067|065 065|066
E 7-1/2 0.99]1.00]099[083]080]0.76 077 |075]0.72 ]| 0.72 [ 0.72 | 0.69 | 0.68 | 0.68 | 0.69 | 0.69 | 0.66 | 0.66 | 0.67
§ 8 1.00|1.00]1.00 [0.85| 082|077 079|077 |0.74] 073|074 |0.70]0.69 [ 0.69 |0.70|0.70 | 0.67 [ 0.67 | 0.68
= 9 1.00 | 1.00]1.00 [ 0.90 [0.87 ] 0.81 |0.82 | 080|077 076|077 |073]0.72 072 072|072 069 |069]0.70
5 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
a 11 1.00 [ 1.00]1.00 [ 0.98 [ 0.95]0.87 ] 0.89 [ 0.87 [ 0.82]0.82 | 0.83 [0.78|0.77 | 0.76 [ 0.77 [ 0.77 | 0.73 | 0.74 | 0.74
12 1.00{1.00]1.00 [ 1.00 [ 0.99 ]| 0.91 | 093 [0.91]0.85]0.85|0.86|080]0.79|0.79[0.80]0.80|0.75 076 | 0.77
g 13 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.94 [ 0.96 | 0.94 | 0.88 | 0.88 | 0.89 [ 0.83 | 0.82 | 0.81 | 0.82 | 0.82 | 0.7 [ 0.78 | 0.79
g 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
2 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
m 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
é 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
z 18 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.96 | 0.94 | 0.93 | 0.95 | 0.94 | 0.88 | 0.89 | 0.90
g 19 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.98 [ 0.96 | 0.95 | 0.97 | 0.97 | 0.90 [ 0.91 | 0.92
2 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
Z 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
S 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 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.98 | 0.99 | 1.00
R 24 1.00 | 1.00 ] 1.00 | 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
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