Seismic Design Force for Equipment Anchorage

Seismic Design Force, F,

_ (0.4a,"Sps*W,) . E _ W .
b -W (1 + 2(z/h)) - b = 020 W, — 855 Ibs ASCE 7-16, Equation: 13.3-1
Max. Seismic Design Force
Fomax = 1.6"Sps™l,*W, Fomax = 200W, — 8554 |bs max ASCE 7-16, Equation: 13.3-2
Min. Seismic Design Force ASCE 7-16, Equation: 13.3-3
Fomn =  0.3"Spg™ly"W, Fomn = 038W, — 1604 Ibs min
Seismic Design Force:
Use — F, = 0.38 W,
Seismic Design Forces
Horizontal Seismic Load Effect E, = p*Qe = = 1604 Ibs <«— ASCE 7-16 Equation (12.14-5)
Q = horizontal application of Fy, E, = 0.38 W,
Vertical Seismic Load Effect E, = £0.2°Sps*W, = = 1069 lbs " ASCE 7-16 Section 13.3.1.2
W, = dead load of equipment, D E, = 0.25W, « Upward Force
LRFD Seismic Load Effects ASD Seismic Load Effects
LC 8 1.2D+E,+E, (Shear Condition D = 0 LC 8 1.0D+.7E,+ 7E, (Shear Condition D = 0
= 1.0 Qg E,=0 = 0.7 Qe E,=0
= 10 x 038W, = 07 x 038W,
= 038W, = 0.26 W,
= 1604 lbs < Shear Force = 1123 Ibs. <« Shear Force
LC 7 9D-E,+E, (Uplift Condition) En=0 LC 10 .6D-0.7E,+0.7E, (Uplift Condition) En=10
= 09D - B = 06D - 0.7 Ey
= 09W, - 0.2"Spg™W, = 0.6 W, - 0.7 0.2"Sps™W,
= 09W, - 025 W, = 0.6 W, - 018 W,
= 065W, 5 (9-2"SpgW, = 043 W, 5 (6-.14"Spg)W,
= 2780 < Net Downward Force = 1818 lbs. < Net Downward Force
LRFD Seismic Load Effects Including Overstrength 12.14.3.2.3 ASD Seismic Load Effects Including Overstrength 12.14.3.2.3
LC 5 (1.2+ .2Sps)D + Epp LC 5 (1.0+ .14Sp5)D + 0.7 Eyp
= 145D + 2 Qe = 118 D + 2 x 07Qe
= 145W, + 2 x 038W, = 1.18 W, + 2 x #H#W,
= 145W, + 075W, = 1.18 W, +  053W,
= 0OW, + 3208Ibs <« Shear Force = ow, + 2245 1bs « Shear Force

Net Seismic Design Force Table

LRFD ASD
For) = 0.38 W, 0.26 W,
Fo = 065 w, | 043 W, |

Net Seismic Design Force Table w/ Overstrengih*

LRFD ASD

OFp ) = 0.75 W, 0.53 W,

* No overstrength required for Fp,
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. ™ Company: Innovative Structural Engr. Date: |5/21/2021
m Anchor DeSIgner Engineer: SK Page: | 1/6
Strong:Tie Software Project: 21-7178
il Version 2.7.6990.0 Address: | 27369 Via Industria, Temecula, CA 92590
Phone: (951) 600-0032
E-mail: scott@iseengineers.com

1.Project information

Customer company: Project description: Equipment Anchorage & Handrail Connections
Customer contact name: Location: Generator Containment

Customer e-mail: Fastening description: CIP Concrete Anchor

Comment:

2. Input Data & Anchor Parameters

General Base Material
Design method:ACI 318-14 Concrete: Normal-weight
Units: Imperial units Concrete thickness, h (inch): 12.00

State: Cracked
Anchor Information: Compressive strength, f'c (psi): 2500
Anchor type: Cast-in-place WYev: 1.0
Material: F1554 Grade 36 Reinforcement condition: B tension, B shear
Diameter (inch): 0.500 Supplemental reinforcement: Not applicable
Effective Embedment depth, hef (inch): 2.750 Reinforcement provided at corners: No
Anchor category: - Ignore concrete breakout in tension: No
Anchor ductility: Yes Ignore concrete breakout in shear: No
hmin (inch): 4.00 Ignore 6do requirement: No
Chmin (inch): 3.00 Build-up grout pad: No

Smin (inch): 3.00

Recommended Anchor
Anchor Name: Heavy Hex Bolt - 1/2"@ Heavy Hex Bolt, F1554 Gr. 36

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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. ™ Company: Innovative Structural Engr. Date: |5/21/2021
m Anchor DeSIQner Engineer: SK Page: |2/6
Strong-Tie Software Project: 21-7178
il Version 2.7.6990.0 Address: | 27369 Via Industria, Temecula, CA 92590
Phone: (951) 600-0032
E-mail: scott@iseengineers.com

Load and Geometry

Load factor source: ACI 318 Section 5.3

Load combination: not set

Seismic design: Yes

Anchors subjected to sustained tension: Not applicable
Ductility section for tension: 17.2.3.4.3 (d) is satisfied
Ductility section for shear: 17.2.3.5.3 (c) is satisfied

Qo factor: not set

Apply entire shear load at front row: No

Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:
Nua [Ib]: 517

Vuax [Ib]: 802

Vuay [Ib]: O

<Figure 1>

517 Ib

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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<Figure 2>
o
<
~
i
o
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~
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| 12.00 12.00
I

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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3. Resulting Anchor Forces

Anchor Tension load, Shear load x, Shear load y, Shear load combined,
Nua (Ib) Vuax (Ib) Vuay (Ib) (Vi) (Vuay)? (Ib)

1 517.0 802.0 0.0 802.0

Sum 517.0 802.0 0.0 802.0

Maximum concrete compression strain (%o): 0.00

Maximum concrete compression stress (psi): 0

Resultant tension force (Ib): 517

Resultant compression force (Ib): 0

Eccentricity of resultant tension forces in x-axis, e'nx (inch): 0.00
Eccentricity of resultant tension forces in y-axis, e'ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, €'vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, €'vy (inch): 0.00

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)
Nsa (Ib) 1 #Nsa (Ib)
8235 0.75 6176

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)
Nb = kedaVfoher' (Eq. 17.4.2.2a)

ke Ao e (psi) her (in) N (Ib)
24.0 1.00 2500 2.750 5472
0.75Neb = 0.75¢ (Ano/ Anco) Poan o Fop s (Sec. 17.3.1 & Eq. 17.4.2.1a)
Anc (in?) Anco (in? Camin (iN) Ped N P Pep,N Nb (Ib) 17 0.75¢Neb (Ib)
68.06 68.06 12.00 1.000 1.00 1.000 5472 0.70 2873

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)
0.75¢Npn = 0.75¢%¥cPNp = 0.75¢ % p8Abrgf’c (Sec. 17.3.1, Eq. 17.4.3.1 & 17.4.3.4)

Y.p Abrg (in2) e (pSI) ¢ 075¢an (Ib)
1.0 0.47 2500 0.70 4904

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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8. Steel Strength of Anchor in Shear (Sec. 17.5.1)
Vsa (Ib) dgrout I Porout¢Vsa (ID)
4940 1.0 0.65 3211

9. Concrete Breakout Strength of Anchor in Shear (Sec. 17.5.2)

Shear perpendicular to edge in x-direction:
Vix = min|7(le/ da)*2NdalaVfeCar'5; 94aNFocar™ 5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) Aa fe (psi) Car (in) Viox (Ib)
2.75 0.500 1.00 2500 8.00 7875
@V cox = (Ave/ Aveo) Pea,v ¥ov PhvViox (Sec. 17.3.1 & Eq. 17.5.2.1a)
Ave (in?) Aveo (in?) Pod,v Yoy Yhv Vix (Ib) ) #Venx (Ib)
288.00 288.00 1.000 1.000 1.000 7875 0.70 5513

Shear parallel to edge in x-direction:
Viy = min|7(le/ da)°2\dada\FcCa1'5; 9AaVFecar’| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) Aa fc (psi) car (in) Viy (Ib)
2.75 0.500 1.00 2500 8.00 7875
BV obx =¢ (2)(Ave/ Aveo) Ped,v Pev PhvVey (Sec. 17.3.1, 17.5.2.1(c) & Eg. 17.5.2.1a)
Ave (in?) Aveo (in?) Ped,v oy Py Viy (Ib) ¢ $Veox (Ib)
288.00 288.00 1.000 1.000 1.000 7875 0.70 11025

10. Concrete Pryout Strength of Anchor in Shear {(Sec. 17.5.3)
¢ch = ¢kcchb = ¢kcp(ANc/ANco) YedN PeN Tcp,NNb (Sec. 17.3.1 & Eq. 17.5.3.18)

Kep Anc (in?) Anico (in?) Ped,n Pon oo N N (Ib) ) $Vep (Ib)
2.0 68.06 68.06 1.000 1.000 1.000 5472 0.70 7661
11. Results
Interaction of Tensile and Shear Forces (Sec. 17.6.)
Tension Factored Load, Nua (Ib) Design Strength, gNn (Ib) Ratio Status
Steel 517 6176 0.08 Pass
Concrete breakout 517 2873 0.18 Pass (Governs)
Pullout 517 4904 0.11 Pass
Shear Factored Load, Vua (Ib) Design Strength, gVn (Ib)  Ratio Status
Steel 802 3211 0.25 Pass (Governs)
T Concrete breakout x+ 802 5513 0.15 Pass
|| Concrete breakouty- 802 11025 0.07 Pass
Pryout 802 7661 0.10 Pass
Interaction check  Nua/gNn Vua/$Vn Combined Ratio Permissible Status
Sec. 17.6..2 0.00 0.25 25.0% 1.0 Pass

1/2"@ Heavy Hex Bolt, F1554 Gr. 36 with hef = 2.750 inch meets the selected design criteria.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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12. Warnings

- Per designer input, ductility requirements for tension have been determined to be satisfied — designer to verify.
- Per designer input, ductility requirements for shear have been determined to be satisfied — designer to verify.

- Designer must exercise own judgement to determine if this design is suitable.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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m Anchor Designer™

98 Software
Strong'Tle Version 2.7.6990.0
®

1.Project information

Customer company:
Customer contact name:
Customer e-mail:
Comment:

2. Input Data & Anchor Parameters

General
Design method:ACI 318-14
Units: Imperial units

Anchor Information:

Anchor type: Torque controlled expansion anchor
Material: Carbon Steel

Diameter (inch): 0.500

Nominal Embedment depth (inch): 2.750
Effective Embedment depth, her (inch): 2.250
Code report: ICC-ES ESR-3037

Anchor category: 1

Anchor ductility: Yes

hmin (inch): 4.00

Cac (inch): 6.00

Cmin (inch): 4.00

Smin (inch): 2.75

Recommended Anchor
Anchor Name: Strong-Bolt® 2 - 1/2"@ CS Strong-Bolt 2, hnom:2.75" (70mm)
Code Report: ICC-ES ESR-3037

Company: Innovative Structural Engr. Date: |5/21/2021
Engineer: SK Page: | 1/6
Project: 21-7178

Address: 27369 Via Industria, Temecula, CA 92590

Phone: (951) 600-0032

E-mail: scott@iseengineers.com

Project description: Equipment Anchorage & Handrail Connections
Location: Generator Containment

Fastening description: Pl Concrete Anchor

Base Material

Concrete: Normal-weight

Concrete thickness, h (inch): 12.00
State: Cracked

Compressive strength, f'c (psi): 2500

l-Pc.\/I 1.0

Reinforcement condition: B tension, B shear
Supplemental reinforcement: Not applicable

Reinforcement provided at corners: No

Ignore concrete breakout in tension: No

Ignore concrete breakout in shear: No
Ignore 6do requirement: Not applicable
Build-up grout pad: No

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
Simpson Strong-Tie Company Inc. 5956 W. Las Positas Boulevard Pleasanton, CA 94588 Phone: 925.560.9000 Fax: 925.847.3871 www.strongtie.com
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