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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Concrete

Carbon Steel Strong-Bolt® 2 Installation Information'

o Nominal Anchor Diameter, d, (in.)
Characteristic Symbol
I T O R I

Installation Information

Nominal Diameter [ in. Ya % Yo % Vs 1
Drill Bit Diameter d in. Ya EZ3 Yo Ys Y 1
Baseplale Clearance d, in. %6 76 Yo e % 1%
Installation Torque Tinst ft-Ibf 4 30 60 90 150 230
Nominal Embedment Depth Nnom in. 1% 1% 27 2% 37 3% 5% % 5% 54 9%
Effective Embedment Depth et in. 1% 1% 2% 2Va 3% 2% 4% 3% 5 4% 9
Minimum Hole Depth Nhole in. 1% 2 3 3 4V 3% 5% 4% 6 5% 10
MA{mg[”Lgr‘]’ge{ﬁ” bocn N, 2% 2% 3% 3% 5% 4% 6 5% 7 7 13
Critical Edge Distance Cac in. 2% 6% 6 6% 6% 7V 7V 9 9 8 18 1372
Crmin in. 1% 6 7 4 4 6% 6% 8
Minimum Edge Distance
for s > in. — — — — — — 8 —
Smin in. 2Va 3 7 4 4 5 7 8
Minimum Spacing
for ¢ > in. — — — — — — —
Minimum Concrete Thickness Nimin in 3 3V 4% 4% 5% 6 5% 7% 6% 8% 9 1372

Additional Data

Yield Strength e psi 56,000 92,000 85,000 70,000 60,000

Tensile Strength fu Do 70,000 115,000 110,000 78,000

Minimum Tensile and A in2 0.0318 0.0514 0.105 0.166 0.270 0.472
Shear Stress Area se ' ' ' ' ' ' '

Axial Stiffness in Service
Load Range — Cracked and B Ib./in. 73,700° 34,820 63,570 91,370 118,840 299,600
Uncracked Concrete

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318 Appendix D.

2. The clearance must comply with applicable code requirements for the connected element.

3. The tabulated value of f3 for Vs-inch diameter carbon steel Strong-Bolt 2 anchor is for installations in uncracked concrete only.

4. The Ya-inch-diameter (6.4mm) anchor may be installed in top of uncracked normal-weight and sand-lightweight concrete over profile steel deck, where concrete
thickness above upper flute meets the minimum thickness specified in this table.

5. The %-inch-through 1-inch-diameter (9.5mm through 25.4mm) anchors may be installed in top of cracked and uncracked normal-weight and sand-lightweight
concrete over profile steel deck, where concrete thickness above upper flute meets the minimum thickness specified in this table.
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Concrete StrongTie

Stainless-Steel Strong-Bolt® 2 Installation Information’

o Nominal Anchor Diameter, d, (in.)
Characteristic Symbol

Installation Information

Nominal Diameter d, in. Ya Y Yo Ys Ya
Drill Bit Diameter d in. Ya Y Yo Ys Ya
Baseplate Clearance Hole Diameter? de in. Y6 e Y16 e 8
Installation Torque Tinst ft-Ibf 4 30 60 80 150
Nominal Embedment Depth Nnom in. 1% 17 27 2% 3% 3% 5% 4% 5%
Effective Embedment Depth Ner in. 1% 172 2% 2Vs 3% 2% 4% 3% 5
Minimum Hole Depth Nhote in. 17 2 3 3 4% 3% 5% 4% 6
Minimum Overall Anchor Length Lanch in. 2Va 2% 3% 3% 5% 4 6 5% 7
Critical Edge Distance Cac in. 2% 6% 8% 4% 7 7% 9 8 8
Crmin in. 1% 6 672 5 4 4 6
Minimum Edge Distance
for s > in. — 10 — — 8 8 —
Smin in. 2Va 3 8 5% 4 6% 6%
Minimum Spacing
forc > in. — 10 — 8 5% —
Minimum Concrete Thickness Amin in. 3Va 3Vs 4% 4% 6 5% 7" 6% 8%

Additional Data

Yield Strength e psi 96,000 80,000 92,000 82,000 68,000

Tensile Strength fa s 120,000 100,000 115,000 108,000 95,000

Minimum Tensile and Shear Stress Area Ase in.2 0.0255 0.0514 0.105 0.166 0.270
Axial Stiffness in Service Load Range — B b/n  54,430° 29,150 54,900 61,270 154,290

Cracked and Uncracked Concrete

1. The information presented in this table is to be used in conjunction with the design criteria of ACI 318 Appendix D.

2. The clearance must comply with applicable code requirements for the connected element.

3. The tabulated value of B for ¥s-inch diameter stainless steel Strong-Bolt 2 anchor is for installtions in uncracked concrete only.

4.The Va-inch-diameter (6.4mm) anchor may be installed in top of uncracked normal-weight and sand-lightweight concrete over profile steel deck, where concrete
thickness above upper flute meets the minimum thickness specified in this table.

5. The %-inch-through %-inch-diameter (9.5mm through 19.1mm) anchors may be installed in top of cracked and uncracked normal-weight and sand-lightweight
concrete over profile steel deck, where concrete thickness above upper flute meets the minimum thickness specified in this table.

Mechanical Anchors
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry

Strong-Bolt® 2 Design Information — Concrete

Carbon Steel Strong-Bolt® 2 Tension Strength Design Data’

L Nominal Anchor Diameter, d (in.)
Characteristic Symbol
___-

Anchor Category 1,20r3 —
Nominal Embedment Depth Nnom in. 1% 1% 27 2% 3% 3% 5% 4% 5% 5Vs 9%
Steel Strength in Tension (ACI 318 Section D.5.1)
Steel Strength in Tension Nsa b. 2,225 5,600 12,100 19,070 29,700 36,815
Strength Reduction Factor — Steel Failure?. ¢, — 0.75 0.65
Concrete Breakout Strength in Tension (ACI 318 Section D.5.2)"
C£ Effective Embedment Depth Net in. 1% 1% 2V 2Ya 3% 2% 4% 3% 5 4% 9
®)
—S Critical Edge Distance o in. 21 6% 6 6% 1% 1% 9 9 8 18 13%
QC: Effectiveness Factor — K _ 24
Uncracked Concrete uncr
®© Effectiveness Factor — P _ _ 17
(&) Cracked Concrete o
g Modification Factor Yen — - 1.00
L S -
trength Reduction Factor —
8 Concrete Breakout Failure? ) o 0.65 0.55
E Pullout Strength in Tension (ACI 318 Section D.5.3)"°
Pullout Str(e]fpg_tg,%%c;ssi Concrete Npor b 7 1300° 2775° NA* 3735 N/A* 6985 NAC 8500° 7,700° 11,185°
c—%&
Pullout Stre(ff‘.gt_h'zug‘ggag;‘)fd Concrete . Ib. N/A¢ NA'  3340° 36155 5255 NAC 9,025 7,155 8870° 8360° 9,690°
Cc—%
Strength Reduction Factor —
Pullout Failure® 9 — 0.65 0.55

Tensile Strength for Seismic Applications (ACI 318 Section D.3.3.)'°

Tension Strength of Single Anchor for

Seismic Loads (f';=2,500 ps) Np.eq b. — 1,300° 2,775° N/A*  3,735° N/A*  6,985° N/A* 8,500° 7,700° 11,185°
c—%

Strength Reduction Factor —
Pullout Failure? o — 0.65 0.55

1. The information presented in this table must be used in conjunction with the design criteria of ACI 318 Appendix D, except as modified below.

2. The tabulated value of ¢s5 applies when the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used. if the load combinations of ACI
318 Appendix C are used, the appropriate value of ¢s; must be determined in accordance with ACI 318 D.4.4. Strong-Bolt 2 anchors are ductile steel elements
as defined in ACI 318 D.1.

3. The tabulated value of ¢qp applies when both the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI
318 D.4.3(c) for Condition B are met. Condition B applies where supplementary reinforcement is not provided. For installations where complying supplementary
reinforcement can be verified, the ¢¢p factors described in ACI 318 D.4.3 for Condition A are allowed. If the load combinations of ACI 318 Section 9.2 are used
and the requirements of ACI 318 Section D.4.3 for Condition A are met, the appropriate value of ¢., must be determined in accordance with ACI 318 D.4.3(c). If
the load combinations of ACI 318 Appendix C are used, the appropriate value of ¢, must be determined in accordance with ACI 318 D.4.4(c).

4. N/A (not applicable) denotes that pullout resistance does not need to be considered.

. The characteristic pullout strength for greater concrete compressive strengths shall be increased by multiplying the tabular value by (f'c/2,500 psi)®®.

6. The tabulated value of ¢, or ¢eq applies when the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI
318 D.4.3(c) for Condition B are met. if the load combinations of ACI 318 Appendix C are used, appropriate value of ¢ must be determined in accordance with
ACI 318 Section D.4.4(c).

7. The Vs-inch diameter carbon steel Strong-Bolt 2 anchor installation in cracked concrete is beyond the scope of this report.

8. The Ys-inch diameter (6.4mm) anchor may be installed in top of uncracked normal-weight and sand-lightweight concrete over profile steel deck, where concrete
thickness above upper flute meets the minimum thickness specified in the table on page 146.

9. The %-inch through 1-inch diameter (9.5mm through 25.4mm) anchors may be installed in top of cracked and uncracked normal-weight and sand-lightweight
concrete over profile steel deck, where concrete thickness above upper flute meets the minimum thickness specified in the table on page 146.

10. For sand-lightweight concrete, in lieu of ACI 318 Section D.3.6, modify the value of concrete breakout strength Np, ¢, Np,uncr and Neg by 0.6. All-lightweight
concrete is beyond the scope of this table.

(o]

* See page 12 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry

Strong-Bolt® 2 Design Information — Concrete

<]
Stainless-Steel Strong-Bolt® 2 Tension Strength Design Data'

o Nominal Anchor Diameter, d, (|n
S e
4

Anchor Category 1,20r3 —
Nominal Embedment Depth Nnom in. 1% 1% 2% 2% 3% 3% 5% 4V 5%
Steel Strength in Tension (ACI 318 Section D.5.1)
Steel Strength in Tension Nsa b. 3,060 5,140 12,075 17,930 25,650
Strength Reduction Factor — Steel Failure? bsa — 0.75
Concrete Breakout Strength in Tension (ACI 318 Section D.5.2)'?
Effective Embedment Depth et in. 1% 1% 2% 2Vs 3% 2% 4% 3% 5
Critical Edge Distance Cac in. 2V 6% 81 4% 7 T 9 8 8
Effectiveness Factor — Uncracked Concrete Kuncr — 24
Effectiveness Factor — Cracked Concrete Kor — —° 17
Modification Factor Ven — — 1.00
Strength Reduction Factor — Concrete Breakout Failure® Dep — 0.65
Pullout Strength in Tension (ACI 318 Section D.5.3)"2
Pullout Strength, Cracked Concrete (f'¢=2,500 psi) Np,cr b. — 1,720° 3,145° 2,560° 4,305° N/A* 65457 N/A*  8,230°
Pullout Strength, Uncracked Concrete (f';=2,500 psi) Np,uncr b. 1,9257 N/AY 47705 3,230° 4,495° N/A*  7,615° 7,725" 9,625

Strength Reduction Factor — Pullout Failure® ¢p — 0.65
Tensile Strength for Seismic Applications (ACI 318 Section D.3.3.)"?

Tension Strength of Single Anchor for Seismic Loads Npeq b. _9 17206 2,830° 2,560° 4,305°  N/A* 6,545 N/A*  8,230°

(f's=2,500 psi)
Strength Reduction Factor — Pullout Failure® eq — 0.65

1. The information presented in this table must be used in conjunction with the design criteria of ACI 318 Appendix D, except as modified below.

2. The tabulated value of ¢ss applies when the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used. if the load combinations of ACI
318 Appendix C are used, the appropriate value of ¢s; must be determined in accordance with ACI 318 D.4.4. Strong-Bolt 2 anchors are ductile steel elements
as defined in ACI 318 D.1.

3. The tabulated value of ¢ applies when both the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI

318 D.4.3(c) for Condition B are met. Condition B applies where supplementary reinforcement is not provided. For installations where complying supplementary

reinforcement can be verified, the ¢qp, factors described in ACI 318 D.4.3 for Condition A are allowed. If the load combinations of ACI 318 Section 9.2 are used

and the requirements of ACI 318 Section D.4.3 for Condition A are met, the appropriate value of ¢op, must be determined in accordance with ACI 318 D.4.3(c). If

the load combinations of ACI 318 Appendix C are used, the appropriate value of ¢, must be determined in accordance with ACI 318 D.4.4(c).

N/A (not applicable) denotes that pullout resistance does not need to be considered.

The characteristic pullout strength for greater concrete compressive strengths shall be increased by multiplying the tabular value by (f'c/2,500 psi)®®.

The characteristic pullout strength for greater concrete compressive strengths shall be increased by multiplying the tabular value by (f'¢/2,500 psi)®® .

The characteristic pullout strength for greater concrete compressive strengths shall be increased by multiplying the tabular value by (f'¢/2,500 psi)®4 .

The tabulated value of ¢, or geq applies when the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI

318 D.4.3(c) for Condition B are met. if the load combinations of ACI 318 Appendix C are used, appropriate value of ¢ must be determined in accordance with

ACI 318 Section D.4.4(c).

9. The Ya-inch diameter stainless steel Strong-Bolt 2 anchor installation in cracked concrete is beyond the scope of this report.

10. The Y-inch diameter (6.4mm) anchor may be installed in top of uncracked normal-weight and sand-lightweight concrete over profile steel deck, where concrete
thickness above upper flute meets the minimum thickness specified in the table on page 147.

11. The %-inch through ¥%-inch diameter (9.5mm through 19.1mm) anchors may be installed in top of cracked and uncracked normal-weight and sand-lightweight
concrete over profile steel deck, where concrete thickness above upper flute meets the minimum thickness specified in the table on page 147.

12. For sand-lightweight concrete, in lieu of ACI 318 Section D.3.6, modify the value of concrete breakout strength N, ¢, Np,uncr and Neg by 0.6. All-lightweight
concrete is beyond the scope of this table.

@ N oA

* See page 12 for an explanation of the load table icons.
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Simpson Strong Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Concrete StrongTie

®
ENEIEN
Carbon Steel Strong-Bolt® 2 Shear Strength Design Data
o Nominal Anchor Diameter, d; (in.)
Characteristic Symbol
1 2

Anchor Category 1,20r3 —
Nominal Embedment Depth Nnom in. 1% 1% 27 2% 3% 3% 5% 4% 5% 5Ys 9%
Steel Strength in Shear (ACI 318 Section D.6.1)
Steel Strength in Shear Vsa b. 965 1,800 7,235 11,035 14,480 15,020
Strength Reduction Factor —

0 Steel Failure? 95 _ 0.65 0.60

5 Concrete Breakout Strength in Shear (ACI 318 Section D.6.2)°
_(C) Outside Diameter d, in. 0.25 0.375 0.500 0.625 0.750 1.00

c . . ‘
< Load-Bearing Length of Anchor in Shear A in. 1.500 1.500 2500 2250 3375 2750 4500 3.375 5.000 4.500 8.000
© Strength Reduction Factor — Concrete -

8 Breakout Failure? 9ot 0.70
= Concrete Pryout Strength in Shear (ACI 318 Section D.6.3)
-C:U Coefficient for Pryout Strength Kep — 1.0 2.0 1.0 2.0

(&)

() Effective Embedment Depth Ner in. 1% 12 2% 2Ya 3% 2% 4 3% 5 4% 9

Strength Reduction Factor — Concrete ¢Cp o 0.70

Pryout Failure*
Steel Strength in Shear for Seismic Applications(ACI 318 Section D.3.3.)

Shear Strength of (ﬁlnf'zféggg%ri)for Vieg b, —s 1,800 6,510 9,930 11,775 15,020

Strength Reduction Factor —

Steel Failure? Osa - 0.65 0.60

1. The information presented in this table must be used in conjunction with the design criteria of ACI 318 Appendix D, except as modified below.

2. The tabulated value of ¢s5 applies when the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI 318
D.4.3(c) for Condition B are met. if the load combinations of ACI 318 Appendix C are used, the appropriate value of ¢s; must be determined in accordance with ACI
318 D.4.4. Strong-Bolt 2 anchors are ductile steel elements as defined in ACI 318 D.1.

3. The tabulated value of ¢ applies when both the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI
318 D.4.3(c) for Condition B are met. Condition B applies where supplementary reinforcement is not provided. For installations where complying supplementary
reinforcement can be verified, the ¢cp factors described in ACI 318 D.4.3 for Condition A are allowed. If the load combinations of ACI 318 Section 9.2 are used and
the requirements of ACI 318 Section D.4.3 for Condition A are met, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.3(c). If the load
combinations of ACI 318 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.4(c).

4. The tabulated value of ¢¢p applies when both the load combinations of ACI 318 Section 9.2 are used and the requirements of ACI 318 D.4.3(c) for Condition B are met.
If the load combinations of ACI 318 Appendix C are used, appropriate value of ¢q, must be determined in accordance with ACI 318 Section D.4.4(c).

5. The Va-inch diameter carbon steel Strong-Bolt 2 anchor installation in cracked concrete is beyond the scope of this report.

6. The Ya-inch diameter (6.4mm) anchor may be installed in top of uncracked normal-weight and sand-lightweight concrete over profile steel deck, where concrete
thickness above upper flute meets the minimum thickness specified in the table on page 146.

7. The %-inch through 1-inch diameter (9.5mm through 25.4mm) anchors may be installed in top of cracked and uncracked normal-weight and sand-lightweight concrete
over profile steel deck, where concrete thickness above upper flute meets the minimum thickness specified in the table on page 146.

8. For sand-lightweight concrete, in lieu of ACI 318 Section D.3.6, modify the value of concrete breakout by 0.6. All-lightweight concrete is beyond the scope of this table.

* See page 12 for an explanation of the load table icons.
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Simpson Strong Anchoring and Fastening Systems for Concrete and Masonry

Strong-Bolt® 2 Design Information — Concrete

®
Z ) [Z*
Stainless-Steel Strong-Bolt® 2 Shear Strength Design Data’

o Nominal Anchor Diameter, d; (in.)
Characteristic Symbol
1

Anchor Category 1,20r3 —
Nominal Embedment Depth Bnom in. 1% 1% 2% 2% 3% 3% 5% 4% 5%
Steel Strength in Shear (ACI 318 Section D.6.1)
Steel Strength in Shear Vsa b. 1,605 3,085 7,245 6,745 10,760 15,045
Strength Reduction Factor — Steel Failure? bsa — 0.65
Concrete Breakout Strength in Shear (ACI 318 Section D.6.2)° %
Outside Diameter dy in. 0.250 0.375 0.500 0.625 0.750 -
-
Load Bearing Length of Anchor in Shear Ly in. 1.500 1.500 2500 2250 3.375 2750 4500 3.375 5.000 <
Strength Reduction Factor — ©
Concrete Breakout Failure® peb - 0.70 8
Concrete Pryout Strength in Shear (ACI 318 Section D.6.3) E
Coefficient for Pryout Strength Kep — 1.0 2.0 1.0 2.0 g
o
Effective Embedment Depth Det in. 1% 1% 2V 24 3% 2% 4, 3% 5 Q
Strength Reduction Factor — Concrete Pryout Failure* bep — 0.70

Steel Strength in Shear for Seismic Applications (ACI 318 Section D.3.3.)

Shear Strength of Single Anchor for Seismic Loads

(f'=2.500 psi) Vsaeq b. —° 3,085 6,100 6,745 10,760 13,620
C—&y

Strength Reduction Factor — Steel Failure? dsa — 0.65

1. The information presented in this table must be used in conjunction with the design criteria of ACI 318 Appendix D, except as modified below.

2.The tabulated value of ¢s4 applies when the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI 318
D.4.3(c) Condition B are met. If the load combinations of ACI 318 Appendix C are used, the appropriate value of ¢s; must be determined in accordance with ACI
318 D.4.3.(c) for Strong-Bolt 2 anchors are ductile steel elements as defined in ACI 318 D.1.

3. The tabulated value of ¢, applies when both the load combinations of Section 1605.2.1 of the IBC or ACI 318 Section 9.2 are used and the requirements of ACI
318 D.4.3(c) for Condition B are met. Condition B applies where supplementary reinforcement is not provided. For installations where complying supplementary
reinforcement can be verified, the ¢qp, factors described in ACI 318 D.4.3 for Condition A are allowed. If the load combinations of ACI 318 Section 9.2 are used and
the requirements of ACI 318 Section D.4.3 for Condition A are met, the appropriate value of ¢op must be determined in accordance with ACI 318 D.4.3(c). If the
load combinations of ACI 318 Appendix C are used, the appropriate value of ¢ must be determined in accordance with ACI 318 D.4.4(c).

4. The tabulated value of ¢¢, applies when both the load combinations of ACI 318 Section 9.2 are used and the requirements of ACI 318 D.4.3(c) for Condition B are
met. If the load combinations of ACI 318 Appendix C are used, appropriate value of ¢, must be determined in accordance with ACI 318 Section D.4.4(c).

5. The Y-inch diameter stainless-steel Strong-Bolt 2 anchor installation in cracked concrete is beyond the scope of this report.

6. The Y-inch diameter (6.4mm) anchor may be installed in top of uncracked normal-weight and sand-lightweight concrete over profile steel deck, where concrete
thickness above upper flute meets the minimum thickness specified in the table on page 147.

7.The %-inch through %-inch diameter (9.5mm through 19.1mm) anchors may be installed in top of cracked and uncracked normal-weight and sand-lightweight
concrete over profile steel deck, where concrete thickness above upper flute meets the minimum thickness specified in the table on page 147.

8. For sand-lightweight concrete, in lieu of ACI 318 Section D.3.6, modify the value of concrete breakout by 0.6. All-lightweight concrete is beyond the scope
of this table.

* See page 12 for an explanation of the load table icons.
151



Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Concrete

Carbon Steel Strong-Bolt® 2 Information for Installation in the Z "
Topside of Concrete-Filled Profile Steel Deck Floor and Roof Assemblies’234

Nominal Anchor Diameter (in.
Design Information Units : : (in)

Nominal Embedment Depth Rnom 1% 2%
Effective Embedment Depth her in. 1% 2Ya
Minimum Concrete Thickness® Pimin, deck in. 2% 3Va 3Va
Critical Edge Distance Cac,deck top in. 4%, 4 4
Minimum Edge Distance Crin,deck top in. 4%, 4% 4%,
Minimum Spacing Siin, decktop in. 7 6% 8

For SI: 1 inch = 25.4mm; 1 Ibf = 4.45N

w
— 1. Installation must comply with the table on page 146 and Figure 1 below.
@) 2. Design capacity shall be based on calculations according to values in the tables on pages 148 and 150.
e 3. Minimum flute depth (distance from top of flute to bottom of flute) is 12 inches.
8 4. Steel deck thickness shall be a minimum 20 gauge.
< 5. Minimum concrete thickness (hmin,qeck) refers to concrete thickness above upper flute.
0 Stainless-Steel Strong-Bolt® 2 Information for Installation in the . *
O  Topside of Concrete-Filled Profile Steel Deck Floor and Roof Assemblies’ 254
= Nomlnal Anchor Diameter (in.
% Design Information Symbol
-S Nominal Embedment Depth hnom 7/8 2%
D Effective Embedment Depth et in. 1% 2Ya
E Minimum Concrete Thickness® P, deck in. 2% 3Va 3Va
Critical Edge Distance Cac,deck top in. 43, 4 4
Minimum Edge Distance Crmin,deck top in. 43, 6
Minimum Spacing Smin,deck top in. 6% 8

For SI: 1 inch = 25.4mm; 1 Ibf = 4.45N

1. Installation must comply with the table on page147 and Figure 1 below.

2. Design capacity shall be based on calculations according to values in the tables on pages 149 and 151.
3. Minimum flute depth (distance from top of flute to bottom of flute) is 1% inches.

4. Steel deck thickness shall be a minimum 20 gauge.

5. Minimum concrete thickness (min,deck) refers to concrete thickness above upper flute.

Sand-lightweight Concrete or Normal-weight

Nimin,deck Concrete Over Steel Deck (Minimum 2,500 psi)

% ° Upper [ 20 Gauge

Flute
Min. 1% Min. 1% Stee
: l—— | <— Min. 3%" —»| ec!
oy in 6" Lower
Min. 2%, Min. 6" Typ. Flute
Figure 1
Min. 3,000 psi normal or
Min. 17" * Min. %" typ. sand-lightweight concrete

o

& oo O & o TS L. 0 T oL L e SNo LS. ¢
S oo o o0 . o B . . e ° o .
. - f . L . a° o, .. e =5
o o o Py N . e . . e >
T et O o N — T 3 N °

) i flute 20 gauge
Max. 3" Min. 4% ‘ Min. 4%" steel
> deck
«——  Min. 12" typ.
Figure 2 —| |[=—  Max. 1" offset, typ. flute

* See page 12 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry

Strong-Bolt® 2 Design Information — Concrete

Strong-Tie

®
e L1 [ [

Carbon Steel Strong-Bolt® 2 Tension and Shear Strength Design
Data for the Soffit of Concrete over Profile Steel Deck Floor and Roof Assemblies! 2689

C-A-2016 ©2015 SIMPSON STRONG-TIE COMPANY INC.

Characteristic

Symbol | Units
in.

Nominal Anchor Diameter (in.)
Carbon Steel

Lower Flute Upper Flute

Nominal Embedment Depth Pnom 2 3% 2% 4% 3% 5% 4V 2 2%

Effective Embedment Depth Dt in. 1% 8 2% 4 2% 5 3% 1% 2V

Installation Torque Tost Tt 30 | 60 9 15 30 60
Pullout Strength, concrete on metal deck (cracked)®* Ny, deck cr b. ‘ 1,040 26157 2,040 2,730" 2,615 @ 4,9907 2,815 1,340 3,785
Pt Streng(ﬂ]ﬁt;ggﬁree(})%‘? N metal deck Np,deckuncr b ‘ 1,765 3,150 2,580 3,840 3,685’ 6,565" 3,800" 2,275 4,795
Pullout Strength, concrete on metal deck (seismic)** Ny, dack eq b. ‘ 1,040 2,6157 ‘ 2,040 2,730 2,615 4,9907 2,815 1,340 3,785
Steel Strength in Shear, concrete on metal deck® Vsa,deck b. 1,595 3,490 2,135 4,580 2,640 7,000 4,535 3,545 5,920
Steel Strength in Shear, concrete on metal deck Viadeckeg  Ib. 1595 3,490 1,920 4120 2375 6,300 3,690 3,545 5,330

(seismic)®

1. The information presented in this table must be used in conjunction with the
design criteria of ACI 318 Appendix D, except as modified below.

2. Profile steel deck must comply with the configuration in Figure 2 on the
previous page, and have a minimum base-steel thickness of 0.035 inch [20
gauge]. Steel must comply with ASTM A 653/A 653M SS Grade 33 with
minimum yield strength of 33,000 psi. Concrete compressive strength shall
be 3,000 psi minimum.

3. For anchors installed in the soffit of sand-lightweight or normal-weight
concrete over metal deck floor and roof assemblies, calculation of the
concrete breakout strength may be omitted.

4. In accordance with ACI 318 Section D.5.3.2, the nominal pullout strength
in cracked concrete for anchors installed in the soffit of sand-lightweight or
normal-weight concrete over metal deck floor and rood assemblies Np, deck.cr
shall be substituted for N, . Where analysis indicates no cracking at service

Stainless Steel Strong-Bolt® 2 Tension and Shear Strength Design Data
for the Soffit of Concrete over Profile Steel Deck Floor and Roof Assemblies! 261011

Characteristic
%
Nominal Embedment Depth Bnom in. 2
Effective Embedment Depth Det . 1%
Installation Torque Tst  ftoibf. 30
Pullout Strength, concrete on metal deck (cracked)® Ny, deckcr b. ‘ 1,2308
Pullout Strengt(ﬂhg?:glzgggaon metal deck Nydeckuner - Ib. | 1,5808
Pullout Strength, concrete on metal deck (seismic)®  Np,deckeq b. ‘ 1,230°
Steel Strength in Shear, concrete on metal deck* Vsa, deck b. 2,285
Steel Strength in Shear, concrete on metal deck Viadeckeg  Ib. 2285

(seismic)®

1. The information presented in this table must be used in conjunction with the
design criteria of ACI 318 Appendix D, except as modified below.

2. Profile steel deck must comply with the configuration in Figure 2 on the
previous page, and have a minimum base-steel thickness of 0.035 inch [20
gauge]. Steel must comply with ASTM A 653/A 653M SS Grade 33 with
minimum yield strength of 33,000 psi. Concrete compressive strength shall
be 3,000 psi minimum.

3. For anchors installed in the soffit of sand-lightweight or normal-weight
concrete over metal deck floor and roof assemblies, calculation of the
concrete breakout strength may be omitted.

4. In accordance with ACI 318 Section D.5.3.2, the nominal pullout strength
in cracked concrete for anchors installed in the soffit of sand-lightweight or
normal-weight concrete over metal deck floor and rood assemblies N, deck,cr
shall be substituted for N, . Where analysis indicates no cracking at service
loads, the normal pullout strength in uncracked concrete N, deck,uncr Shall be
substituted for Np, uncr. For seismic loads, Np, qgeck,eq Shall be substituted for Np.

* See page 12 for an explanation of the load table icons.

loads, the normal pullout strength in uncracked concrete Np, geck uncr shall be
substituted for Np, yncr. For seismic loads, Np,deck eq Shall be substituted for Np.

5.In accordance with ACI 318 Section D.6.1.2(c), the shear strength for
anchors installed in the soffit of sand-lightweight or normal-weight concrete
over metal deck floor and rood assemblies Vga,deck shall be substituted for
Vsa. For seismic loads, Vsa,deck,eq Shall be substituted for Vsa.

6. The minimum anchor spacing along the flute must be the greater of 3.0her or
1.5 times the flute width.

7. The characteristic pull-out strength for greater concrete compressive
strengths shall be increased by multiplying the tabular value
by (f'c / 3,000 psi)°®.

8. Concrete shall be normal-weight or structural sand-lightweight concrete
having a minimum specified compressive strength, f';, of 3,000 psi.

9. Minimum distance to edge of panel is 2her.

Stainless Steel

Lower Flute Upper Flute

2 % s

3% 2% 4% 3% 5% 4% 2 2%
3 2% 4 2% 5 3% 1% 2%

| 60 80 150 30 60
2605°  1990° 25507 1,750° 4,020° 30307 1550° 20557
3,950° ‘ 2475 26607 2470' 50000 4275  1990°  2,5607
2345° 19907 25507 1750° 4,020° 30307 1550° 2,055
3085 3430 4680 3235 5430 6,135 3,085 5955
3085 2400 3275 3235 5430 5520 3085 4,170

5. In accordance with ACI 318 Section D.6.1.2(c), the shear strength for
anchors installed in the soffit of sand-lightweight or normal-weight concrete
over metal deck floor and rood assemblies Vg,,deck shall be substituted for
Vsa. For seismic loads, Vsa, deck,eq Shall be substituted for Vsa.

6. The minimum anchor spacing along the flute must be the greater of 3.0her or
1.5 times the flute width.

7. The characteristic pull-out strength for greater concrete compressive strengths
shall be increased by multiplying the tabular value by (f'c / 3,000 psi)°®.

8. The characteristic pull-out strength for greater concrete compressive strengths
shall be increased by multiplying the tabular value by (f'c / 3,000 psi)°S.

9. The characteristic pull-out strength for greater concrete compressive strengths
shall be increased by multiplying the tabular value by (f'c / 3,000 psi)®4.

10. Concrete shall be normal-weight or structural sand-lightweight concrete
having a minimum specified compressive strength, f's, of 3,000 psi.

11. Minimum distance to edge of panel is 2her.
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Strong-Bolt® 2 Design Information — Concrete StrongTie
Carbon Steel Strong-Bolt® 2 Tension Design Strengths Z1*
in Normal-Weight C%ncrete (f'e = 2,500 psgi) ? ;T! IEE

Tension Design Strength (Ib.)

Nominal | Min't cEiéical MiE(iimum Edge Distances = Cpi 0N one side
oncrete e e i - ; = Cj
E&?ﬁﬁ' Thickness Dista?nce Diste?nce BB HATES = Oy Ol 20 and ¢, on th%g sides
(in.) '(‘i';;ir)l (?ﬁc) ?ir;ir)] SDC A-B° SDC C-F7 SDC A-B° SDC C-F87
: : " |Uncracked | Cracked |Uncracked| Cracked |Uncracked

Ya 1% 3% 2 1% 1,435 — — — 1,070 — —
% 17 3 67 6 1,435 845 1,075 635 1,325 845 990 635
27% 4% 6 6 2170 1805 1,630 1,355 2,170 1,805 1,630 1,355
" 2% 4% 7 7 2350 | 1865 1,760 1,400 2,350 1,865 1,760 1,400
3% 6 7% 4 3415 | 2,430 2560 1,820 2,740 2,430 2,055 1,820
" 3% 5% 7V 6 3555 | 2520 2,665 1,890 3,085 2,520 2,310 1,890
5% 7% 9 6% 5,865 4,480 4,400 3,360 5,420 4,480 4,065 3,360
" 4% 6% 9 6% 4625 | 3425 } 3,470 2,570 3,495 3,425 2,620 2,570
5% 8% 8 6 5,765 5,525 4,325 4,145 5,765 5,525 4,325 4,145
: 5% 9 18 8 4,600 4,235 3,450 3,175 2,800 4,235 2,100 3,175
9% 13% 13% 8 5,330 6,150 3,995 4,615 5,330 6,150 3,995 4,615

1. Tension design strengths are based on the strength design provisions of ACI 318-11 Appendix D.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Strength reduction factor, ¢, is based on using a load combination from ACI 318-11 Section 9.2.

5. The tension design strength listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component of the
strength-level seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor associated with the same
load combination.

6. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.

7. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.

Mechanical Anchors

Carbon Steel Strong-Bolt® 2 Allowable Tension Loads
in Normal-Weight Concrete (f'; = 2,500 psi) — Static Load

Allowable Tension Load (Ib.)
Nominal Min. Concrete | Critical Edge |Minimum Edge

R et o Mo Oos o Dot CODRm | e Dt <o rr s
Uncracked Uncracked
Ya 1% 3V 2% 1% 1,025 — 765 —
% 1% 3Va 6% 6 1,025 605 945 605
27 4 6 6 1,550 1,290 1,550 1,290
% 2% 4% 7 7 1,680 1,330 1,680 1,330
3% 6 7Y 4 2,440 1,735 1,955 1,735
5% 3% 5% 7Y 6% 2,540 1,800 2,205 1,800
5% 7% 9 6% 4,190 3,200 3,870 3,200
% 4% 6% 9 6% 3,305 2,445 2,495 2,445
5% 8% 8 6% 4120 3,945 4120 3,945
’ 5Y 9 18 8 3,285 3,025 2,000 3,025
9% 137 13% 8 3,805 4,395 3,805 4,395

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion factor of o = 1.4.
The conversion factor a is based on the load combination 1.2D + 1.6L assuming 50% dead load and 50% live load: 1.2(0.5) + 1.6(0.5) = 1.4.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

* See page 12 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Concrete StrongTie
Carbon Steel Strong-Bolt® 2 Allowable Tension Loads T | [
in Normal-Weight C%ncrete (f'e = 2,500 psi) — Wind Load Eﬁ

ol | m edve | i €
; min. in. Concret riti inimum ; ;

D Gt s | Dicecs | Diamcto, | PDSHERS | Ee D i oo
Uncracked

Va 1% 3% 2% 1% 860 — 640 —

% 17% 3% 6% 6 860 505 795 505

27 4% 6 6 1,300 1,085 1,300 1,085

" 2% 4% 7 7 1,410 1,120 1,410 1,120

3% 6 72 4 2,050 1,460 1,645 1,460

5% 3% 5% 72 6% 2,135 1,510 1,850 1,510

5% 7 9 672 3,520 2,690 3,250 2,690

% 4% 6% 9 6% 2,775 2,055 2,095 2,055

5% 8% 8 6% 3,460 3,315 3,460 3,315

. 5Va 9 18 8 2,760 2,540 1,680 2,540

9% 13% 1372 8 3,200 3,690 3,200 3,690

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion factor
of a = %.6 = 1.67. The conversion factor a is based on the load combination assuming 100% wind load.

2. Tabulated values are for a single anchor with no influence of another anchor.
3. Interpolation between embedment depths is not permitted.

Carbon Steel Strong-Bolt® 2 Allowable Tension Loads in
Normal-Weight Concrete (f'c = 2,500 psi) — Seismic Load
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Nominal |Min. Concrete|n ... et ;
. Critical Edge| Minimum Edge Edge Dist Il si Edge Distances or
el “haows” SUE e oy o
min i T
(in. (in) (in.) (in) SDCA-B* SDC C-F5 SDCA-B* SDC C-F5¢

Va 1% 3Ya 2% 1% 1,005 — — 750 — — —
% 1% 3V 6% 6 1,005 590 755 445 930 590 695 445
27 4% 6 6 1,520 1,265 1,140 950 1,520 1,265 1,140 950
” 2% 4% 7 7 1,645 1,305 1,230 980 1,645 1,305 1,230 980
3% 6 72 4 2,390 1,700 1,790 1,275 1,920 1,700 1,440 1,275
% 3% 5% 72 6% 2,490 1,765 1,865 1,325 2,160 1,765 1,615 1,325
5% 7 9 672 4,105 3,135 3,080 2,350 3,795 3,135 2,845 2,350
% 4% 6% 9 672 3,240 2,400 2,430 1,800 2,445 2,400 1,835 1,800
5% 8% 8 672 4,035 3,870 3,030 2,900 4,035 3,870 3,030 2,900
] 54 9 18 8 3,220 2,965 2,415 2,225 1,960 2,965 1,470 2,225
9% 13% 13% 8 3,730 4,305 2,795 3,230 3,730 4,305 2,795 3,230

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion factor of o = %.7 = 1.43.
The conversion factor o is based on the load combination assuming 100% seismic load.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4.The allowable tension load listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component of the strength-level
seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor associated with the same load combination.

5. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.

6. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.

* See page 12 for an explanation of the load table icons.
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Strong-Bolt® 2 Design Information — Concrete StrongTie

®
Stainless Steel Strong-Bolt® 2 Tension Design Strengths in Normal-Weight Concrete (f's = 2,500 psi)

Nominal |Min. Concrete| ... Minimum . Edge Distances = ¢ i
Embed. | Thickness |ontical Ed9€|pqoe nistance|  Edge Distances = cq  on all sides 08 NG Co o thas Sides. side

o Distance cy¢ .
min f min
(in) (in.) (in) SDCA-B* SDC C-F*7 SDC A-B° SDC C-F&7

Cracked _Uncracked Cracked |Uncracked| Cracked |

a 1% 3% 21 1% 1,250 — — — 1,070
% 1% 3% 6% 6 143 1015 1075 760 1,325 1015 990 760
2% 4% 81 6 3085 2045 2090 1380 2175 2045 1630 1,380
" 2% 4% 6% 6% 2100 1665 1575 1250 2,100 1665 1575 = 1,250
3% 6 7 5 2920 280 2190 2100 2920 280 2190 2,00
5% 3% 5% 7% 4 3555 2520 2665 1890 1910 2460 1430 1845
5% % 9 4 | 4950 4255 3710 3,190 3905 3685 2925 2765
" 4% 6% 8 6 4835 3425 3625 2570 3625 3425 2720 2570
5% 8% 8 6 6,255 5350 4690 4010 6255 5225 4690 3920

1. Tension design strengths are based on the strength design provisions of ACI 318-11 Appendix D.
2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Strength reduction factor, ¢, is based on using a load combination from ACI 318-11 Section 9.2.

5. The tension design strength listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component of the strength-level
seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor associated with the same load combination.

6. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.
7. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.
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Stainless Steel Strong-Bolt® 2 Allowable Tension Loads in Normal-Weight Concrete =
(f'c = 2,500 psi) — Static Load

Anc?i(r)]r)Dla. Emll\:gm"[l)zlpth Thﬂ:gkgggg rtf;?n ([;)rig{gﬁlcgdcgi NSEQ#Q:; E:j“g,e Edge Distances = ¢, on all sides Edge Distances = Cmin ON ONE Side
; (in) (in.) (in) (in) and C,¢ ree sides
Ya 1% 3V 2 1% 895 — 765 —
% 17 3Va 6% 6 1,025 725 945 725
27 4% 8% 6 2,205 1,460 1,555 1,460
" 2% 4% 672 6% 1,500 1,190 1,500 1,190
37 6 7 5 2,085 2,000 2,085 2,000
% 3% 5% TYs 4 2,540 1,800 1,365 1,755
5% 7 9 4 3,535 3,040 2,790 2,630
% 4 6% 8 6 3,455 2,445 2,590 2,445
5% 8% 8 6 4,470 3,820 4,470 3,730

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion factor of a. = 1.4. The conversion
factor a is based on the load combination 1.2D + 1.6L assuming 50% dead load and 50% live load: 1.2(0.5) + 1.6(0.5) = 1.4.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

* See page 12 for an explanation of the load table icons.
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry

Strong-Bolt® 2 Design Information — Concrete StrongTie

Stainless Steel Strong-Bolt® 2 Allowable Tension Loads in Normal-Weight Concrete
(f'e = 2,500 psi) — Wind Load

iiE]

Allowable Tension Load (Ib.)

Nominal Min. Concrete | Critical Edge | Minimum Edge . .
; ) : Dist " Edge Distances = Edge Distances = cpi, on one
Embe(?ﬁ ?epth Thmk'(]iﬁs)s Aimin D'St?i':lc)e Cac ISIANGE Grin Cac on all sides side and C,, on three sides

| (in) | Uncracked | Cracked | Uncracked | Cracked |
750 — 640 —

Ya 1% 3Ya 2% 1%

% 1% 3Va 6% 6 860 610 795 610
27 4% 8% 6 1,850 1,225 1,305 1,225

" 2% 4% 6% 6% 1,260 1,000 1,260 1,000
37 6 7 5 1,750 1,680 1,750 1,680

5% 3% 5% 7" 4 2,135 1,510 1,145 1,475
5% 78 9 4 2,970 2,555 2,345 2,210

% 4% 6% 8 6 2,900 2,065 2,175 2,055
5% 8% 8 6 3,755 3,210 3,755 3,135

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion
factor of a = .6 = 1.67. The conversion factor a is based on the load combination assuming 100% wind load.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

Stainless Steel Strong-Bolt® 2 Allowable Tension Loads in Normal-Weight Concrete
(f'c = 2,500 psi) — Seismic Load |
: " . Allowable Tension Load (Ib.)
Min. Critical | Minimum

Concrete Edge Edge ; ~ : Edge Distances = Cmin 0N one side
E[r]';t")?ﬁ' Thickness | Distance | Distance Edge Distances = c,; on all sides and cy; 0n three sides

(in.) '(‘i';;ir)\ (‘fﬁc) ‘("igir)l SDC A-B* SDC C-F56 SDC A-B* SDC C-F56

Nominal

Va 1% 3Va 2V 1% 875 — — 750 — — —
% 1% 3Ya 672 6 1,005 710 755 530 930 710 695 530
27 4% 872 6 2,160 1,430 1,465 965 11526 1,430 1,140 965
" 2% 4% 672 672 1,470 1,165 1,105 875 1,470 1,165 1,105 875
3% 6 7 5 2,045 1,960 1,635 1,470 2,045 1,960 1,635 1,470
5% 3% 5% 72 4 2,490 1,765 1,865 1,325 1,335 1,720 1,000 1,290
5% 78 9 4 3,465 2,980 23995 2,235 2,735 2,580 2,050 1,935
% 4% 64 8 6 3,385 2,400 2,540 1,800 2,540 2,400 1,905 1,800
5% 8% 8 6 4,380 3,745 3,285 2,805 4,380 3,660 3,285 2,745

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion
factor of o = %.7 = 1.43. The conversion factor a is based on the load combination assuming 100% seismic load.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. The allowable tension load listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component of the
strength-level seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor associated with the same
load combination.

5. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.

6. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.

* See page 12 for an explanation of the load table icons.
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Strong-Bolt® 2 Design Information — Concrete StrongTie
Carbon Steel Strong-Bolt® 2 Tension Design Strengths in Soffit of Normal-Weight or Z]*
Sand-Lightweight Concrete-Filled Profile Steel Deck Assemblies (f'; = 3,000 psi)

Nominal | ..

Embed. | hmmum End
in)

Unoracked | Cracked _ Uncracked |_Cracked | Uncracked | Cracked | Uncracked | Cracked
675 860 50 5

y 2 3% 1,145 5 1,480 870 1,110 65
3% 6 2,050 1700 153 | 1,275 — — — —
" 2% 4% 1,675 1325 1260 995 3,115 2,460 2,340 1,845
4% 8 2,495 1775 | 1870 | 1330 — — — —
. 3% 5% 2,395 1,700 1795 1275 — — — —
5% 10 4,265 3245 3,200 2,435 — — — —
Y% 4% 6% 2,470 1,830 1,855 1370 — — — —

1. Tension design strengths are based on the strength design provisions of ACI 318-11 Appendix D.
2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Strength reduction factor, ¢, is based on using a load combination from ACI 318-11 Section 9.2.

5. The tension design strength listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component of the
strength-level seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor associated with the same
load combination.

6. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.
7. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.
8. Installation must comply with Figure 2 on page 152.

w
L -
o
-
S
C
<
©
Q
c
®
£
%)
)
=

Carbon Steel Strong-Bolt® 2 Allowable Tension Loads in Soffit
of Normal-Weight or Sand-Lightweight Concrete-Filled Profile Z]*
Steel Deck Assemblies (f'; = 3,000 psi) — Static Load E

Nominal Minimum End Allowable Tension Load (Ib.)
Embed. Depth Dista|_1ce Cmin Lower Flute Upper Flute
(in) (n) | uncracked | Cracked | Uncracked | Cracked |
820

% 2 3V 480 1,055 620
3% 6 1,465 1,215 — —
" 2% 4% 1,195 945 2,225 1,755
4% 8 1,780 1,270 = =
5% 3% 5% 1,710 1,215 — —
5% 10 3,045 2,320 — —
Ya 4% 6% 1,765 1,305 = =

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix
D using a conversion factor of a = 1.4. The conversion factor a is based on the load combination 1.2D +
1.6L assuming 50% dead load and 50% live load: 1.2(0.5) + 1.6(0.5) = 1.4.

2. Tabulated values are for a single anchor with no influence of another anchor.
3. Interpolation between embedment depths is not permitted.
4. Installation must comply with Figure 2 on page 152.

* See page 12 for an explanation of the load table icons.
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Strong-Bolt® 2 Design Information — Concrete StrongTie

Carbon Steel Strong-Bolt® 2 Allowable Tension Loads in Soffit

of Normal-Weight or Sand-Lightweight Concrete-Filled Profile Z1*
Steel Deck Assemblies (f'; = 3,000 psi) — Wind Load

Nominal Embed. Minimum End Allowable Tension Load (Ib.)

Depth Distance Cmin Lower Flute Upper Flute
(in.) (n) | Uncracked | Cracked | Uncracked | Cracked |
685 405 890

\ 2 3% 520
3%
3% 6 1,230 1,020 — —
y 2%, 4% 1,005 795 1,870 1,475
: 4% 8 1,495 1,065 — —
. 3% 5% 1,435 1,020 — —
° 5% 10 2,560 1,945 - -
% 4% 6% 1,480 1,100 — —

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix
D using a conversion factor of a = %.s = 1.67. The conversion factor a is based on the load combination
assuming 100% wind load.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Installation must comply with Figure 2 on page 152.

Carbon Steel Strong-Bolt® 2 Allowable Tension Loads in Soffit of

Normal-Weight or Sand-Lightweight Concrete-Filled Profile Steel Z*
Deck Assemblies (f'. = 3,000 psi) — Seismic Load

Nominal | Minimum Allowable Tension Load (Ib.)
, i Lower Flute Upper Flute
Depth Cmin SDC A-B* SDC C-F%6 SDC A-B* SDC C-F®°5
W (") | yncracked | Cracked | Unoracked | Cracked | Uncracked | Cracked | Uncracked | Cracked |

Mechanical Anchors

% 2 3V 800 475 600 355 1,035 610 775 460
3% 6 1,435 1,190 1,075 895 — — — —
" 2% 4%, 1,175 930 880 695 2,180 1,720 1,640 1,290
4% 8 1,745 1,245 1,310 930 = — — —
5% 3% 5% 1,675 1,190 1,255 895 — o — —
5% 10 2,985 2,270 2,240 1,705 — — — —
Ya 4% 6% 1,730 1,280 1,300 960 = — — —

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion
factor of o = %.7 = 1.43. The conversion factor « is based on the load combination assuming 100% seismic load.

2. Tabulated values are for a single anchor with no influence of another anchor.
3. Interpolation between embedment depths is not permitted.

4.The allowable tension load listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component
of the strength-level seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor
associated with the same load combination.

5. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.
6. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.
7. Installation must comply with Figure 2 on page 152.

* See page 12 for an explanation of the load table icons.
159



SIMPSON |
Strong-Bolt® 2 Design Information — Concrete StrongTie
®
Stainless Steel Strong-Bolt® 2 Tension Design Strengths in Soffit of Normal-Weight Z]*
or Sand-Lightweight Concrete-Filled Profile Steel Deck Assemblies (f'. = 3,000 psi)

Y— - Tension Design Strength (Ib.)
Embed, |Minimum End Lower Flute Upper Flute

Depth D's"a('i‘,f_‘)’ in SDC A-B° SDC G-F*7 SDCA-B® SDC C-F&7
e Uncracked | Cracked  Uncracked | Cracked | Uncracked | Cracked | Uncracked | Cracked

3 2 3% 1,025 800 770 600 1295 1,010 970 755
’ 3% 6 2570 1,695 | 1,735 1,145 — — — —
" 2% 4% 1610 1295 12056 970 1665 1,335 1,250 1,000

4% 8 1730 1,660 1,205 1,245 — — — —
o 3% 5% 1605 1,185 1205 855 — — — —
5% 10 3250 2615 | 2440 1,960 — — — —
2 4% 6% 2,780 1,970 2085 1475 — — — —

1. Tension design strengths are based on the strength design provisions of ACI 318-11 Appendix D.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Strength reduction factor, ¢, is based on using a load combination from ACI 318-11 Section 9.2.

5. The tension design strength listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component
of the strength-level seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor
associated with the same load combination.

6. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.
7. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.
8. Installation must comply with Figure 2 on page 152.

Stainless Steel Strong-Bolt® 2 Allowable Tension Loads in Soffit

of Normal-Weight or Sand-Lightweight Concrete-Filled Profile T | (&
Steel Deck Assemblies (' = 3,000 psi) — Static Load

| Nomial | Minimum End

AOchor Dia | e T Distancs oo

) i) () ™ Uncracked | crasked | Uncrasked | _Cracked |
730 570 925 720

w
L -
o
-
S
C
<
©
Q
c
®
£
%)
)
=

\ 2 3%
73
3% 6 1,835 1,210 — —
y 2% 4% 1,150 925 1,190 955
: 4% 8 1,235 1,185 — —
: 3% 5% 1,145 810 — —
° 5% 10 2,320 1,870 — -
% 4% 6% 1,985 1,405 — —

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D
using a conversion factor of o = 1.4. The conversion factor « is based on the load combination 1.2D + 1.6L
assuming 50% dead load and 50% live load: 1.2(0.5) + 1.6(0.5) = 1.4.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Installation must comply with Figure 2 on page 152.

* See page 12 for an explanation of the load table icons.
160

C-A-2016 ©2015 SIMPSON STRONG-TIE COMPANY INC.



C-A-2016 ©2015 SIMPSON STRONG-TIE COMPANY INC.

Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Concrete StrongTie

Stainless Steel Strong-Bolt® 2 Allowable Tension Loads in Soffit

of Normal-Weight or Sand-Lightweight Concrete-Filled Profile Z1*
Steel Deck Assemblies (f'c = 3,000 psi) — Wind Load

Nominal Minimum End Allowable Tension Load (Ib.)

Ancl(}(r)]r)Dia. Embed. Depth|  Distance Cmin Lower Flute Upper Flute
"

% 2 3Va 615 480 775 605
3% 6 1,540 1,015 — —
" 2% 4% 965 775 1,000 800
4% 8 1,040 995 — —
5% 3% 5% 965 680 — —
5% 10 1,950 1,570 — —
Ya 4% 6% 1,670 1,180 — —

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix
D using a conversion factor of a = %.s = 1.67. The conversion factor a is based on the load combination
assuming 100% wind load.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4. Installation must comply with Figure 2 on page 152.

Stainless Steel Strong-Bolt® 2 Allowable Tension Loads in Soffit
of Normal-Weight or Sand-Lightweight Concrete-Filled Profile
Steel Deck Assemblies (f'c = 3,000 psi) — Seismic Load

; Minimum Allowable Tension Load (Ib.)
Nominal End
Embed. . Lower Flute Upper Flute

Mechanical Anchors

Depth | D'%iance SDG G-F8 SDCA-B* SDG G-F®
) | (n)

% 2 3Va 720 560 540 420 905 705 680 530
3% 6 1,800 1,185 1,215 800 — — — —
" 2Ya 4% 1,125 905 845 680 1,165 935 875 700
4%, 8 1,210 1,160 905 870 — — — —
5% 3% 5% 1,125 795 845 600 — — — —
5% 10 2,275 1,830 1,710 1,370 — — — —
Ya 4% 64 1,945 1,380 1,460 1,035 — — — —

1. Allowable tension loads are calculated based on the strength design provision of ACI 318-11 Appendix D using a conversion
factor of « = %.7 = 1.43. The conversion factor a is based on the load combination assuming 100% seismic load.

2. Tabulated values are for a single anchor with no influence of another anchor.

3. Interpolation between embedment depths is not permitted.

4.The allowable tension load listed for SDC (Seismic Design Category) A-B may also be used in SDC C-F when the tension component
of the strength-level seismic design load on the anchor does not exceed 20% of the total factored tension load on the anchor
associated with the same load combination.

5. When designing anchorages in SDC C-F, the designer shall consider the ductility requirements of ACI 318-11 Section D.3.3.
6. Tension design strengths in SDC C-F have been adjusted by 0.75 factor in accordance with ACI 318-11 Section D.3.3.4.4.
7. Installation must comply with Figure 2 on page 152.

* See page 12 for an explanation of the load table icons.
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Simpson Strong-

Strong-Bolt® 2 Design Information — Masonry

® Anchoring and Fastening Systems for Concrete and Masonry

Strong-Tie

Carbon-Steel Strong-Bolt® 2 Tension and Shear Loads in
8" Lightweight, Medium-Weight and Normal-Weight Grout-Filled CMU

Drill Bit Dia, | Min. Embed. |Install. Torque | Critical Edge | Critical End Critical Shear Load
: . Depth b . Dist. _Spacmg Ultimate Allowable Ultimate Allowable
in. (mm) in. (mm) in. (mm) Ib. (kN) Ib. (kN) Ib. (kN) Ib. (kN)
Anchor Installed in the Face of the CMU Wall (See Figure 1)
Ya v, 1% 4 12 12 8 1,150 230 1,500 300
(6.4) ¢ (45) (5.4) (305) (305) (203) (6.1) (1.0 6.7) (1.3
§/) % 2% 20 12 12 8 2,185 435 3,875 775
9.5 ® 67) (27.1) (305) (305) (203) 9.7) (1.9 (17.2) (3.4)
Y2 1 3% 35 12 12 8 2,645 530 5,055 1,010
(12.7) 2 (89) (47.5) (305) (305) (203) (11.8) (2.4) (22.5) (4.5
[@)) % 5 4% Bo) 20 20 8 4,460 890 8,815 1,765
5 (15.9) ® (111) (74.6) (508) (508) (203) (19.8) (4.0) (39.2) (7.9
Ya 5% 100 20 20 8 5,240 1,050 12,450 2,490
% (19.1) & (133) (135.6) (508) (508) (203) (23.3) @4.7) (655.4) (11.1)
[ 1. The tabulated allowable loads are based on a safety factor of 5.0 for installation under the IBC
and IRC. R " )
<_E 2. Listed loads may be applied to installations on the face of the CMU wall at least 1Y inch away ‘e‘d?e”é'{;‘t';?ce _ (Csréﬂﬁaga%dt%ebf’e'f tance Installation
© from headjoints. in this area
o 3. Values for 8-inch-wide concrete masonry units (CMU) with a minimum specified compressive A for reduced
" — strength of masonry, f'n, at 28 days is 1,500 psi. k N k Yj i’illo(}lvable "
c 4. Embedment depth is measured from the outside face of the concrete masonry unit. - oad capacity
© 5. Tension and shear loads may be combined using the parabolic interaction equation (n = %). L\ \r\x \»@
i o 6. Refer to allowable load adjustment factors for edge distance and spacing on page 163. / /
(&) 7. Allowable loads may be increased 33%% for short-term loading due to wind forces or seismic [
- * 4" minimum
§ forces where permitted by code. / end distance
Critical end
% // \ distance
\ (see load table)
No installation
/ within 194" of
S head joint

162

Installations in this area for
full allowable load capacity

Carbon-Steel Strong-Bolt® 2 Tension and Shear Loads in
8" Lightweight, Medium-weight and Normal-Weight Grout-Filled CMU

Install.

Drill Bit
x . Torque
L i ft.-Ib,

(N-m)

Allowable
Ib. (kN)

Ultimate

Anchor Installed in Cell Opening or Web (Top of Wall) (See Figure 2)

Y2 1y 3 35 1% 12 8 2,080 415 1,165 235 3,3
(12.7) 2 (89) (47.5) (45) (305) (203) 9.3 (1.8) (5.2) (1.0) (14.
% 5 4% 55 1% 12 8 3,200 640 1,370 275 3,8
(15.9) 8 (111) (74.6) (45) (305) (203) (14.2) (2.8 6.1) (1.2 (7.
1. The tabulated allowable loads are based on a safety factor of 5.0 for installation under the IBC
and IRC.
2. Values for 8-inch-wide concrete masonry units (CMU) with a minimum specified compressive
strength of masonry, f'y, at 28 days is 1,500 psi.

3. Tension and shear loads may be combined using the parabolic interaction equation (n = %).

Ultimate
Ib. (kN)

Figure 1

Allowable
Ib. (kN)

1% Edge
]

Shear Load Perp. To Edge Shear Logggf;arallel To

Allowable
Ib. (kN)

670
(3.0)

770
(3.4)

4. Refer to allowable load adjustment factors for edge distance and spacing on page 163.
5. Allowable loads may be increased 33%:% for short-term loading due to wind forces or seismic
forces where permitted by code.

* See page 12 for an explanation of the load table icons.

Figure 2
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Simpson Strong-Tie® Anchoring and Fastening Systems for Concrete and Masonry m

Strong-Bolt® 2 Design Information — Masonry StrongTie

Carbon-Steel Strong-Bolt® 2 Allowable Load Adjustment Factors for Face-of-Wall Installation in
8" Grout-Filled CMU: Edge Distance and Spacing, Tension and Shear Loads

How to use these charts:

1. The following tables are for reduced edge distance and spacing. 5. The load adjustment factor (f; or fg) is the intersection of the row and
2. Locate the anchor size to be used for either a tension and/or shear load column.

application. 6. Multiply the allowable load by the applicable load adjustment factor.
3. Locate the embedment (E) at which the anchor is to be installed. 7. Reduction factors for multiple edges or spacings are multiplied

4. Locate the edge distance (C4t) OF spacing (sact) at which the anchor is together.
to be installed.

Edge or End Distance Tension (f,) Edge or End Distance Shear (f,)
Dia. % % % % % * Dia. % % % % %
. E 1% 2% 3% 4% 5% . E 1% 2% 3% 4% 5% n
Cact g, 12 12 12 20 20 act g, 12 12 12 20 20 <
i) e 2 4 4 4 4 ) ewm 2 4 4 4 4 O
fomn 100 100 100 100 097 fomn 088 071 060 036 0.28 -
= ©)
2 1.00 r:-' 2 0.88 c
4 100 100 100 100 097 — 4 090 071 060 036 028 <
6 100 100 100 100 097 |/f] 6 093 078 070 044 037 -
8 100 100 100 100 098 U= 8 095 086 080 052 046 ©
10 100 100 100 100 098 10 098 093 090 060 055 %)
12 100 100 100 100 099 12 100 100 1.00 068 064 o
14 1.00 099 14 076 073 c
16 1.00 099 16 084 082 @
18 1.00  1.00 18 092 091 <
20 1.00  1.00 20 1.00  1.00 o
Q
Spacing Tension (fg) . Spacing Shear (fg) =
Dia. % % % % % Dia. % % %k % % *
S E 1% 2% 3% 4% 5% . E 1% 2% 3% 4% 5%
act g, 8 8 8 8 8 dact g, 8 8 8 8 8
) ' 4 a4 4 4 4 ki ) s 4 4 4 4 4
fonin 100  1.00 093 086 0.80 famn  1.00  1.00 | 1.00 100 100 —5
4 100 1.00 093 086 080 4 1.00 100 100 100 1.00
6 100 100 097 093 090 6 100 100 1.00 100 1.00
8 100 100 100 100 1.00 8 100 100 1.00 100 1.00

Load Adjustment Factors for Carbon-Steel Strong-Bolt® 2 Wedge Anchors in Top-of-Wall
Installation in 8" Grout-Filled CMU: Edge Distance and Spacing, Tension and Shear Loads

End Distance End Distance Shear End Distance
Tension (f,) Perpendicular to Edge (f;) Shear Parallel to Edge (f;)
Dia. % % * Dia. % % * Dia. s %
E 3% 4% E 3% 4% E 3% 4%
g;v_; cr | 12 12 g?fi cr | 12 12 (??S cr | 12 12
Crmin 4 4 Crmin 4 4 Crmin 4 4
fomin  1.00 | 1,00 fmin 090 | 0.83 fomin 053 | 0.50
4 1.00  1.00 4 090 083 4 0.53 050
6 1.00  1.00 6 093 087 6 0.65 063
8 1.00 100 8 095 092 8 077 075
10 1.00 100 10 098 096 10 0.88 088
12 1.00 100 12 1.00  1.00 12 1.00  1.00
Spacing Shear
Perpendicular
Spacing Tension (fg) or Parallel to Edge (f)
Dia. % % * Dia. % %
. E 3% 4% S E 3% 4%
act Ser 8 8 1T act Ser 8 8
() Smin 4 4 ﬂ n) Smin 4 4
fomin 093 | 0.86 fomin  1.00 | 1.00
4 093 086 4 1.00  1.00
6 097 093 6 1.00  1.00
8 1.00 1.00 8 1.00 1.00 For footnotes, please see page 200.

* See page 12 for an explanation of the load table icons.
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