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San Francisco Arts Commission (SFAC)
Aleta Lee, M.A.
Project Manager, Public Art Program
email: aleta.lee@sfgov.org

San Francisco Department of Public Works (SFDPW)
Trent Tieger, PE, PMP
Project Manager
e-mail: trent.tieger@sfdpw.org

Community Contacts:
Potrero Gateway Park Steering Committee (Jean Bogiages, Michael
Kerbow, Sheldon Trimble)

Maintenance:
Green Benefits District (Julie Christensen)

Installation Team:
Atthowe Fine Arts Services

DESCRIPTION:
FABRICATION AND INSTALLATION OF PUBLIC ART CONSISTING OF
(4) INDIVIDUAL STEEL SCULPTURES.

POTRERO GATEWAY

A000 VICINITY MAP, RENDERED VIEW, SHEET INDEX
A001 PROJECT NOTES
A100 EXISTING PLAN AND ELEVATION
A200 PROPOSED PLAN AND ELEVATION
A201 ENLARGED PLAN
A202 SECTION, MOUNTING DETAIL
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STRUCTURAL CALCULATIONS AVAILABLE SEPERATLEY

PUBLIC ARTWORK
SAN FRANCISCO, CA 94103

SHEET INDEX

PROJECT NOTES

PROJECT CONTACTS:

1.   Where the terms “approval equal”, “equal to,” or other general qualifying terms are used in
these notes,  it shall be understood that reference is made to the ruling and judgment of the Lead
Artist.

2.   The general contractor shall verify all dimensions and job conditions and shall report to the
Lead Artist and Structural Engineer any discrepancies or omissions which would interfere with
satisfactory completion of the project.

3.   Unless otherwise noted, all dimensions shown are from centerline to centerline, centerline to
face of  the wall, or face of wall to face of wall.

4.   Electrical, mechanical, plumbing, and structural drawings are supplementary to the Lead Artist
drawings. Mechanical and electrical fixtures, fittings, outlets, etc. when shown on the Lead Artist
drawings  are for location information only.

5.   It shall be the responsibility of each contractor to check with the Lead Artist drawings before
the  installation of their work. Any discrepancy between the Lead Artist and consulting engineer’s
drawings shall  be brought to Lead Artist’s attention.

6.   Any work installed in conflict with the Lead Artist drawing shall be corrected by the contractor
at his  expense and no expense to the owner.

7.   The construction notes and/ or drawings are supplied to illustrate the design and general type
of  construction desired and are intended to imply the finest quality of construction, material and
workmanship  throughout. All errors, omissions, and clarifications must be brought to the attention
of the Lead Artist and Structural Engineer.

8.   The general contractor shall maintain a current and complete set of construction drawings on
site  during all phases of construction for the use of trades.

9.   The general contractor shall notify the Lead Artist and Structural Engineer of any discrepancies
between the drawings, these  notes, and field conditions before commencing any work and
request clarification.

10.   The location of the utilities shown on these plans are based on field observation and/or record
 drawings. The information shown is not necessarily complete and the location of the utilities
shown in  approximate. The contractor will verify the existence of all utilities in advance of
conducting construction  operations that could damage these utilities.

11.   In the areas where proposed construction may conflict with existing utilities, the contractor
will take all  necessary precautions to avoid damage to the utilities.

12.   Stated amounts are indicative and may be approximate, and not exact amount. Determining
amounts is the responsibility of the contractor.

13.   In the technical description are generally known products. The contractor must take account
of  auxiliary equipment, finishes and neat connections.

14.   The contractor must provide samples of all image-defining materials.

15.   All steel structure that comes into view is to be held to high aesthetic requirements. All
carbon steel structure that comes into view is to be galvanized and painted.

16.   All wiring and installation should be in accordance with National Electric Code (NEC) and
NFPA 70.

17.  The illustrated project was designed to comply with all requirements of the Americans with
Disability Act ("ADA") and other Federal, State and Local guidelines including but not limited to the
Public Rights of Way Accessibility Guidelines ("PROWAG").  If the project is located in the state of
California, the California Building Code (CBC).

18.  Contractors should be aware that published values for dimension and slope are for finished
construction, no  tolerance is permitted below minimum or above maximum values. Contractors
must set tolerances to ensure constructions which comply with regulations. If contractors observe
designs or site conditions that will not comply with the aforementioned rules and regulations it is
their responsibility to notify the owner and designer immediately.

19.  FUTUREFORMS® retains all rights in the design(s) under the Copyright Act of 1976, 17
U.S.C. §101 et seq., as the sole author of the Artwork for the duration of the copyright.
FUTUREFORMS sketches, concepts, schematic designs, technical and fabrication details remain
the sole property of FUTUREFORMS, and can only be executed in final form by FUTUREFORMS.
Any use of material included herein should clearly credit FUTUREFORMS.
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Lorem ipsum dolor sit amet, consectetur adlpicing slit,
sed do euismod tempor incididunt un labore et dolore
magna aliqua. Quis ipsum suspendisse ultrices
gravida. Risus commodo viverra maecenas accumsan
lacus vel facilisis.

Lorem ipsum dolor sit amet, consectetur adlpicing slit.

ARTIST: Jason Kelly Johnson & Nataly Gattegno
FUTUREFORMS I 2023 I #POTREROGATEWAY
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ASCE 7 Hazards Report
Address:
17th St & Vermont St
San Francisco, California
94103

Standard: ASCE/SEI 7-22

Risk Category: II

Soil Class: Default

Elevation: 55.18 ft (NAVD 88)

Latitude:
Longitude:

37.76468

-122.40449

Wind

Results: 

Wind Speed 92 Vmph

10-year MRI 64 Vmph

25-year MRI 70 Vmph

50-year MRI 74 Vmph

100-year MRI 78 Vmph

10,000-year MRI 112 Vmph

100,000-year MRI 129 Vmph

1,000,000-year MRI 147 Vmph

Data Source: ASCE/SEI 7-22, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Fri May 20 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-22 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years). Values for 10-year MRI, 25-year MRI, 50-year MRI and 100-year MRI are Service 
Level wind speeds, all other wind speeds are Ultimate wind speeds.

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-22 Section 26.2.
Page 1 of 2https://asce7hazardtool.online/ Fri May 20 2022

3

https://asce7hazardtool.online/
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ASCE 7 Hazards Report
Address:
17th St & San Bruno Ave
San Francisco, California
94103

Standard: ASCE/SEI 7-22

Risk Category: II

Soil Class: Default

Elevation: 71 ft (NAVD 88)

Latitude:
Longitude:

37.76462

-122.40546

Wind

Results: 

Wind Speed 92 Vmph

10-year MRI 64 Vmph

25-year MRI 70 Vmph

50-year MRI 74 Vmph

100-year MRI 78 Vmph

10,000-year MRI 112 Vmph

100,000-year MRI 129 Vmph

1,000,000-year MRI 147 Vmph

Data Source: ASCE/SEI 7-22, Fig. 26.5-1B and Figs. CC.2-1–CC.2-4, and Section 26.5.2

Date Accessed: Fri May 20 2022

Value provided is 3-second gust wind speeds at 33 ft above ground for Exposure C Category, based on linear 
interpolation between contours. Wind speeds are interpolated in accordance with the 7-22 Standard. Wind speeds 
correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 
0.00143, MRI = 700 years). Values for 10-year MRI, 25-year MRI, 50-year MRI and 100-year MRI are Service 
Level wind speeds, all other wind speeds are Ultimate wind speeds.

Site is not in a hurricane-prone region as defined in ASCE/SEI 7-22 Section 26.2.
Page 1 of 2https://asce7hazardtool.online/ Fri May 20 2022
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EMAIL FROM ARTWORK DESIGNER REGARDING ARTWORK WEIGHTS
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Artwork Calculations
Artwork #1
Total Weight = 320# - per email,
                      see page 6 

Approximate Weights of Spheres 
Assume whole spheres
Weight of 14GA steel = 3.15psf
Thickness of 14GA Steel = 0.747in

Sphere B  
Diameter = 34in
Radius = 17in 
Surface Area = 4*pi*r 2 
             = 4*pi*(17/12) 2

Surface Area = 25.22ft 2

Weight = 25.221ft 2 *3.15psf 
Weight = 79.44#

Projected Surface Area = pi*r 2

                                              = pi*(17/12) 2

Projected Surface Area = 6.31ft 2

Sphere B weight and projected surface area is 
only about 2/3 

Weight = 79.44#(2/3) = 52.96#
Projected Surface Area = 6.31ft 2*(2/3)=4.21ft 2

Sphere C
Diameter = 33in
Radius = 16.5in
Surface Area = 4*pi*r 2 
             = 4*pi*(16.5/12) 2

Surface Area = 23.76ft 2

Weight = 23.76ft 2 *3.15psf 
Weight = 74.84#

Projected Surface Area = pi*r 2

                       = pi*(16.5/12) 2

Projected Surface Area = 5.94ft 2

Sphere D
Diameter = 42in
Radius = 21in
Surface Area = 4*pi*r 2 
             = 4*pi*(21/12) 2

Surface Area = 38.49ft 2

Weight = 38.49ft 2 *3.15psf 
Weight = 121.25#

Projected Surface Area = pi*r 2

                       = pi*(21/12) 2

Projected Surface Area = 9.62ft 2

Approximate Weight of Sphere A
Sphere A=320#-52.96#-74.84#-121.25#=70.95#
Assume Sphere A to be solid for 
calculation purposes - Bigger sphere 
of Sphere A approximately has a 
diameter of 32in and approximately 4 spheres
Surface Area = (4*pi*(16/12) 2)  x 4 spheres
Surface Area = 89.36ft 2

Projected Surface Area = (16/12) 2*pi*4 spheres
                       = 22.34ft 2
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Artwork Calculations
Sphere A to Sphere B connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A  = 70.95#

Seismic Uplift 
Ev = 0.2*SDS*Wp
   = 0.2*1.2*70.95#
Ev = 17.03#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*70.95# = 25.54#
Fph = [(0.4*2.5*1.2*70.95#)/(2.5/1.0)][1+2*(1)] = 120.17#
Fph,max  = 1.6*1.2*1.0*70.95# = 136.22# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*70.95# = 63.86#
Ev = 17.03#
Emh = Omega*Fph = 2*120.17# = 240.34#

Check Wind Forces

V = 92mph    Aprojected surface,A = 22.34ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*22.34ft2

F = 460.92#

Fwind  = 460.92# > Fseismic = 240.34#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere A and B

460.92# = 0.46092 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.46092 kips = 0.928*2*L
L = 0.25in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere B to Sphere C connection and Sphere B to Sphere D Connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,(A+B)/2 =(70.95#+52.96#)/2=61.96#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*61.96#
Ev = 14.87#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*61.96# = 22.31#
Fph = [(0.4*2.5*1.2*61.96#)/(2.5/1.0)][1+2*(1)] = 89.22#
Fph,max  = 1.6*1.2*1.0*61.96# = 118.96# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*61.96# = 55.76#
Ev = 14.87#
Emh = Omega*Fph = 2*89.22# = 178.44#

Check Wind Forces

V = 92mph    Aprojected surface,A+B = 22.34ft2+4.21ft2 = 26.55ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*26.55ft2

F = 547.78#

Fwind  = 547.78# < Fseismic = 178.44#

Wind g overns over seismic -> design weld connection for wind forces

Check weld between Sphere B and C

547.78 # = 0.54778 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.54778 kips = 0.928*2*L
L = 0.30in 

1/8" Weld Size is adequate - weld all around, use same weld for sphere B to 
sphere D.
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Artwork Calculations
Sphere A, B, and D to cylinder connection 

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,(A+B)/2+D = (70.95#+52.96#)/2 + 121.25# = 183.21#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*183.21#
Ev = 43.97#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*183.21# = 65.96#
Fph = [(0.4*2.5*1.2*183.21#)/(2.5/1.0)][1+2*(1)] = 263.82#
Fph,max  = 1.6*1.2*1.0*183.21# = 351.76# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*183.21# = 164.89#
Ev = 43.97#
Emh = Omega*Fph = 2*263.82# = 527.64#

Check Wind Forces

V = 92mph    Aprojcted surface,(A+B)/2+D=(22.34ft2+4.21ft2)/22+9.62ft2 =22.90ft2      G = 0.85     Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*22.90ft2

F = 472.47#

Fwind  = 472.47# < Fseismic = 527.64#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere D and cylinder

527.64 # = 0.52764kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.52764kips = 0.928*2*L
L = 0.29in 

1/8" Weld Size is adequate - weld all around, use same weld to weld cylinder to
steel base plate and use same weld for Sphere C to cylinder.
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Seismic Demands for Nonstructural Components - ASCE 7-16 Chapter 13

Fp =
0.4apSDSWp�

Rp

Ip

�
�
1þ 2

z

h

�
(13.3-1)

Fph,min = Fp = 0.3SDSIpWp (13.3-3)

Fph =

Fp = 1.6SDSIpWp (13.3-2)Fph,max =

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00

Wp = 320# - provided by others

Artwork #1
Seismic Design Criteria : SDS = 1.2

Horizontal Seismic Demand Calculations

Fph,min = 0.3*1.2*1.0*320# = 115.2#

Fph = [(0.4*2.5*1.2*320#)/(2.5/1.0)][1+2*(1)] = 460.8#
Fph,max = 1.6*1.2*1.0*320# = 614.4#

z = h = z/h = 1

CONTROLS

Vertical Seismic Demand Calculations

Fpv = +/- 0.2SdsWp = +/- 0.2*1.2*320# = 76.8#

8'
-8

"

LRFD Load Combination

Load Combination #7 = 0.9D-Ev+Emh

0.9 D = 0.9*320# = 288#
Ev = 76.8# 
Emh = Omega*Fph = 2*460.8# = 921.6#

Ev=76.8#

4'
 -

 4
"

2" 2"

Emh =921.6#

D=288#

7'-9"

20" 20"

6'-0"

68"
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Check Wind Forces
Artwork #1
Check Wind Forces

V = 92mph    Aprojcted surface,All=22.34ft2+4.21ft2+5.94ft2+9.62ft2 =42.11ft2    G = 0.85   Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*42.11ft2

F = 868.82#

Fwind  = 868.82# < Fseismic = 921.6#

Seismic governs over wind -> design weld connection for seismic forces

8'
-8

"

4'
 -

 4
"

2" 2"

Fwind =868.82#

D=320#

7'-9"

20" 20"

6'-0"

68"
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Baseplate Anchor Demands
Artwork #1 Load Demands on Anchors

Anchor Demands - Summary

Dead Load
Total Dead Load = 320#
0.9D = 288#

Seismic Uplift 
Ev = 76.8# 

Overturning Moment:
Seismic = 921.6#*4.33ft = 3993.6#-ft
Sphere A = 0.9*(70.95#*36.375"/12"/ft) = 193.56#-ft
Sphere B = 0.9*(52.96#*36.375"/12"/ft) = 144.48#-ft
Sphere C = 0.9*(74.84#*58"/12"/ft) = 325.55#-ft
Sphere D = 0.9*(121.25#*10"/12"/ft) = 90.94#

Total Overturning Moment = 4748.13#-ft
Tension Demand Per Anchor = 4748.13#-ft / 68"/12"/ft = 837.91#
                            837.91#/ 2 pairs  of anchors = 418.96#
Shear Demand Per Anchor = 921.6# / 8 anchors = 115.2#

Emh = 921.6#

4'
-4

"

ANCHOR BOLT LAYOUT

10"
36.375"

58"

2" 2" 2" 2"20"20"

68"

Shear = 115.2#

Tension = 418.96#



Company: Date: 6/3/2022

Engineer: Page: 1/5

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.2

1.Project information

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

Project description: Artwork #1
Location: San Francisco 
Fastening description: 

2. Input Data & Anchor Parameters

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

Anchor Information:
Anchor type: Concrete screw
Material: Stainless Steel
Diameter (inch): 0.625
Nominal Embedment depth (inch): 5.000
Effective Embedment depth, hef (inch): 3.160
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 7.67
cac (inch): 6.25
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 12.00
State: Cracked
Compressive strength, f’c (psi): 3000
Ψc,V: 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

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 5/8"Ø SS Titen HD, hnom:5" (127mm)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: Date: 6/3/2022

Engineer: Page: 2/5

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.2

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: 17.2.3.4.2 not applicable
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: 419
Vuax [lb]: -116
Vuay [lb]: 0

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Company: Date: 6/3/2022

Engineer: Page: 3/5

Project:
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E-mail:

Anchor Designer™
Software
Version 2.9.7376.2

<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

419.01 -116.0 116.00.0

-116.0 0.0Sum 419.0 116.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 0
Resultant tension force (lb): 419
Resultant compression force (lb): 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, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

28723 0.75 21542

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 3000 1.333 1434

0.75fNcb = 0.75f (ANc / ANco)Yed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1a)

ANc (in2) ANco (in2 ca,min (in) Yed,N Yc,N Ycp,N Nb (lb) f 0.75fNcb (lb)

16.00 16.00 2.00 1.000 1.00 1.000 1434 0.65 699

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

9367 1.0 0.65 6089

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

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

3.16 0.625 1.00 3000 2.00 1186

fV cbx =f (AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcbx (lb)

12.00 18.00 0.900 1.000 1.000 1186 0.70 498

Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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3.16 0.625 1.00 3000 2.00 1186

fV cbx =f (2)(AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcbx (lb)

12.00 18.00 1.000 1.000 1.000 1186 0.70 1106

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcp = fkcpNcb = fkcp(ANc / ANco)Yed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1a)

kcp ANc (in2) ANco (in2) Yed,N Yc,N Ycp,N Nb (lb) f fVcp (lb)

2.0 16.00 16.00 1.000 1.000 1.000 1434 0.70 2007

11. Results

Interaction of Tensile and Shear Forces (Sec. 17.6.)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 419 21542 0.02 Pass

Concrete breakout 419 699 0.60 Pass (Governs)

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 116 6089 0.02 Pass

T Concrete breakout x- 116 498 0.23 Pass (Governs)

|| Concrete breakout y- 116 1106 0.10 Pass (Governs)

Pryout 116 2007 0.06 Pass

Interaction check Nua/fNn Vua/fVn Combined Ratio Permissible Status

Sec. 17.6..1 0.60 0.00 60.0% 1.0 Pass

5/8"Ø SS Titen HD, hnom:5" (127mm) meets the selected design criteria.

12. Warnings

- Per designer input, the tensile component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor tensile force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.4.2 for tension 
need not be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

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

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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Artwork Calculations
Artwork #2
Total Weight = 187# - per email,
                      see page 6

Approximate Weights of Spheres 
Assume whole spheres
Weight of 14GA steel = 3.15psf
Thickness of 14GA Steel = 0.747in

Sphere B  
Diameter = 26in
Radius = 13in 
Total Surface Area = 4*pi*r 2 
                   = 4*pi*(13/12) 2

Total Surface Area = 14.75ft 2

Weight = 14.75ft 2 *3.15psf 
Weight = 46.46#

Projected Surface Area = pi*r 2

                       = pi*(13/12) 2

Projected Surface Area = 3.69ft 2

Sphere C
Diameter = 28in
Radius = 14in
Surface Area = 4*pi*r2 
             = 4*pi*(14/12) 2

Surface Area = 17.10ft 2

Weight = 17.10ft 2 *3.15psf 
Weight = 53.87#

Projected Surface Area = pi*r 2

                       = pi*(14/12) 2

Projected Surface Area = 4.28ft 2

Sphere D
Diameter = 32in
Radius = 16in
Surface Area = 4*pi*r 2 
             = 4*pi*(16/12) 2

Surface Area = 22.34ft 2

Weight = 22.34ft 2 *3.15psf 
Weight = 70.37#

Projected Surface Area = pi*r 2

                       = pi*(16/12) 2

Projected Surface Area = 5.59ft 2

Approximate Weight of Sphere A
Sphere A = 187# - 46.46# - 53.87# - 70.37# 
         = 16.3#

Assume Sphere A to be solid for 
calculation purposes - Bigger sphere 
of Sphere A approximately has a 
diameter of 26in.

Surface Area = 14.75ft 2 x 2 spheres
Surface Area = 29.5ft 2

Projected Surface Area =  3.69ft 2 x 2 = 7.38ft 2
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Artwork Calculations
Sphere A to Sphere B connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A  = 16.3#

Seismic Uplift 
Ev = 0.2*SDS*Wp
   = 0.2*1.2*16.3#
Ev = 3.91#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*16.3# = 5.87#
Fph = [(0.4*2.5*1.2*16.3#)/(2.5/1.0)][1+2*(1)] = 23.47#
Fph,max  = 1.6*1.2*1.0*16.3# = 31.3# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*16.3# = 14.67#
Ev = 3.91#
Emh = Omega*Fph = 2*23.47# = 46.94#

Check Wind Forces

V = 92mph    Aprojected surface ,A = 7.38ft2        G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*7.38ft2

F = 152.27#

Fwind  = 152.27# > Fseismic = 46.94#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere A and B

152.27# = 0.15227 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.15227 kips = 0.928*2*L
L = 0.09in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A and B to Sphere C connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B = 16.3# + 46.46# = 62.76#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*62.76#
Ev = 15.06#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*62.76# = 22.60#
Fph = [(0.4*2.5*1.2*62.76#)/(2.5/1.0)][1+2*(1)] = 97.45#
Fph,max  = 1.6*1.2*1.0*62.76# = 120.50# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*62.76# = 56.49#
Ev = 15.06#
Emh = Omega*Fph = 2*97.45# = 194.9#

Check Wind Forces

V = 92mph    Aprojected surface,A+B = 7.38ft2+3.69ft2 = 11.07ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*11.07ft2

F = 228.40#

Fwind  = 228.40# > Fseismic = 194.4#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere B and C

228.40 # = 0.2284 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.2284 kips = 0.928*2*L
L = 0.13in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A and B and C to Sphere D connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B+c = 16.3# + 46.46# + 53.87# = 116.63#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*116.63#
Ev = 28#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*116.63# = 42#
Fph = [(0.4*2.5*1.2*116.63#)/(2.5/1.0)][1+2*(1)] = 167.95#
Fph,max  = 1.6*1.2*1.0*116.63# = 223.93# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*116.63# = 104.96#
Ev = 28#
Emh = Omega*Fph = 2*167.95# = 335.9#

Check Wind Forces

V = 92mph    Aprojected surface,A+B+C = 7.38ft2+3.69ft2 + 4.28ft2 = 15.35ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*15.35ft2

F = 316.71#

Fwind  = 316.71# < Fseismic = 335.9#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere C and D

335.9 # = 0.3359kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.3359 kips = 0.928*2*L
L = 0.19in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A, B, C, and D to cylinder connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B+c+D = 16.3# + 46.46# + 53.87# + 70.37#= 187#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*187#
Ev = 44.88#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*187# = 67.32#
Fph = [(0.4*2.5*1.2*187#)/(2.5/1.0)][1+2*(1)] = 269.28#
Fph,max  = 1.6*1.2*1.0*187# = 359.04# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*182# = 168.3#
Ev = 44.88#
Emh = Omega*Fph = 2*269.28# = 538.56#

Check Wind Forces

V = 92mph    Aprojected surface,A+B+C+D = 7.38ft2+3.69ft2 +4.28ft2+5.59ft2=20.94ft2      G = 0.85    Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*20.94ft2

F = 1726.7#

Fwind  = 432.04# > Fseismic = 538.56#

Seismic  governs over wind -> design weld connection for seismic forces

Check weld between Sphere D and cylinder

432.04 # = 0.43204kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.43204  kips = 0.928*2*L
L = 0.24in 

1/8" Weld Size is adequate - weld all around, use same weld for welding cylinder 
to steel base plate
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Seismic Demands for Nonstructural Components - ASCE 7-16 Chapter 13

Fp =
0.4apSDSWp�

Rp

Ip

�
�
1þ 2

z

h

�
(13.3-1)

Fph,min = Fp = 0.3SDSIpWp (13.3-3)

Fph =

Fp = 1.6SDSIpWp (13.3-2)Fph,max =

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00

Wp = 187# - provided by others

Artwork #2
Seismic Design Criteria : SDS = 1.2

Horizontal Seismic Demand Calculations

Fph,min = 0.3*1.2*1.0*187 = 67.32#
Fph = [(0.4*2.5*1.2*187#)/(2.5/1.0)][1+2*(1)] = 269.28
Fph,max = 1.6*1.2*1.0*187# = 359.04#

z = h = z/h = 1

CONTROLS

Vertical Seismic Demand Calculations

Fpv = +/- 0.2SdsWp = +/- 0.2*1.2*187# = 44.88#

9'
-7

"

LRFD Load Combination

Load Combination #7 = 0.9D-Ev+Emh

0.9 D = 0.9*187# = 168.3#
Ev = 44.88# 
Emh = Omega*Fph = 2*269.28# = 538.56#

D=168.3#

Ev=44.88#

2'-0"

3'-4"

4'
 9

 1
/2

"

2" 2"

Emh =538.56#

20"
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Check Wind Forces
Artwork #2
Check Wind Forces

V = 92mph    Aprojected surface,all spheres = 20.94ft2      G = 0.85     Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*92mph2

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*20.94ft2

F = 432.04#

Fwind  = 432.04# < Fseismic = 538.56#

Seismic load governs over wind load - design base connection for seismic load

9'
-7

"D=187#

2'-0"

3'-4"

4'
 9

 1
/2

"

2" 2"

Fwind =432.04#

20"
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Baseplate Anchor Demands
Artwork #2
Load Demands on Anchors

Dead Load
Total Dead Load = 187#
0.9D = 168.3#

Seismic Uplift
Ev = 44.88#

Overturning Moment:
Seismic = 538.56# * 4'-9 1/2" = 2580.6#-ft
Sphere A = 0.9*(16.3# * 12.83"/12"/ft)= 15.69#-ft
Sphere B = 0.9*(46.46# * 14.54"/12"/ft) = 50.67#-ft
Sphere C = 0.9*(53.87# * 20.29"/12"/ft) = 81.96#-ft
Sphere D = 0.9*(70.37# * 10.26"/12"/ft) = 54.15#-ft

Total Overturning Moment = 2783.07#-ft

ANCHOR BOLT LAYOUT

2"20"

24"

2"

Anchor Demands - Summary

EMh =538.56#

D = 70.37#

D = 53.87#

D = 46.46#

D = 16.3#

10.26"
20.29"

14.54"
12.83"

Emh = 538.56#

4'
 -

9 
1/

2"

M=2783.07#-ft

0.9D=168.3#

Ev=44.88#
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1.Project information

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

Project description: Artwork #2
Location: San Francisco 
Fastening description: 

2. Input Data & Anchor Parameters

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

Anchor Information:
Anchor type: Concrete screw
Material: Stainless Steel
Diameter (inch): 0.625
Nominal Embedment depth (inch): 5.000
Effective Embedment depth, hef (inch): 3.160
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 7.67
cac (inch): 6.25
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 10.00
State: Cracked
Compressive strength, f’c (psi): 3000
Ψc,V: 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

Base Plate
Diameter x Thickness (inch): 24.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 5/8"Ø SS Titen HD, hnom:5" (127mm)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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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: 17.2.3.4.2 not applicable
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: -214
Vuax [lb]: -539
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: -2784
Muz [ft-lb]: 0

<Figure 1>

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

0.01 -134.8 134.80.0

467.92 -134.8 134.80.0

1072.93 -134.8 134.80.0

467.94 -134.8 134.80.0

-539.0 0.0Sum 2008.6 539.0

Maximum concrete compression strain (‰): 0.02
Maximum concrete compression stress (psi): 101
Resultant tension force (lb): 2009
Resultant compression force (lb): 2224
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 2.01
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

28723 0.75 21542

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 3000 3.160 5230

0.75fNcbg =0.75f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
ANc (in2) ANco (in2) ca,min (in) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f 0.75fNcbg (lb)

191.69 89.87 2.00 0.702 0.827 1.00 1.000 5230 0.65 3158

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

9367 1.0 0.65 6089

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

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

3.16 0.625 1.00 3000 2.00 1186

fV cbx =f (AVc / AVco)Yed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vbx (lb) f fVcbx (lb)

18.00 18.00 1.000 1.000 1.000 1186 0.70 830
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Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

3.16 0.625 1.00 3000 2.00 1186

fV cbx =f (2)(AVc / AVco)Yed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1a)

AVc (in2) AVco (in2) Yed,V Yc,V Yh,V Vby (lb) f fVcbx (lb)

18.00 18.00 1.000 1.000 1.000 1186 0.70 1660

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcpg = fkcpNcbg = fkcp(ANc / ANco)Yec,NYed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1b)

kcp ANc (in2) ANco (in2) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f fVcpg (lb)

2.0 64.00 16.00 1.000 1.000 1.000 1.000 1434 0.70 8028

11. Results

Interaction of Tensile and Shear Forces (Sec. 17.6.)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 1073 21542 0.05 Pass

Concrete breakout 2009 3158 0.64 Pass (Governs)

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 135 6089 0.02 Pass

T Concrete breakout x- 135 830 0.16 Pass (Governs)

|| Concrete breakout y- 135 1660 0.08 Pass (Governs)

Pryout 539 8028 0.07 Pass

Interaction check Nua/fNn Vua/fVn Combined Ratio Permissible Status

Sec. 17.6..1 0.64 0.00 63.6% 1.0 Pass

5/8"Ø SS Titen HD, hnom:5" (127mm) meets the selected design criteria.

12. Warnings

- Per designer input, the tensile component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor tensile force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.4.2 for tension 
need not be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

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

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.
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Artwork Calculations
Artwork #3
Total Weight = 192# - per email,
                      see page 6

Approximate Weights of Spheres 
Assume whole spheres
Weight of 14GA steel = 3.15psf
Thickness of 14GA Steel = 0.747in

Sphere B  
Diameter = 26in
Radius = 13in 
Surface Area = 4*pi*r 2 
             = 4*pi*(13/12) 2

Surface Area = 14.75ft 2

Weight = 14.75ft 2 *3.15psf 
Weight = 46.46#

Projected Surface Area = pi*r 2

                                              = pi*(13/12) 2

Projected Surface Area = 3.69ft 2

Sphere C
Diameter = 28in
Radius = 14in
Surface Area = 4*pi*r 2 
             = 4*pi*(14/12) 2

Surface Area = 17.10ft 2

Weight = 17.10ft 2 *3.15psf 
Weight = 53.87#

Projected Surface Area = pi*r 2

                       = pi*(14/12) 2

Projected Surface Area = 4.28ft 2

Sphere D
Diameter = 32in
Radius = 16in
Surface Area = 4*pi*r 2 
             = 4*pi*(16/12) 2

Surface Area = 22.34ft 2

Weight = 22.34ft 2 *3.15psf 
Weight = 70.37#

Projected Surface Area = pi*r 2

                       = pi*(16/12) 2

Projected Surface Area = 5.59ft 2

Approximate Weight of Sphere A
Sphere A = 192# - 46.46# - 53.87# - 70.37# 
         = 21 .3#

Assume Sphere A to be solid for 
calculation purposes - Bigger sphere 
of Sphere A approximately has a 
diameter of 26in.

Surface Area = 14.75ft 2 x 3 spheres
Surface Area = 44.25ft 2

Projected Surface Area = 3.69ft 2 x 3= 11.07ft 2
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Artwork Calculations
Sphere A to Sphere B connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A  = 21.3#

Seismic Uplift 
Ev = 0.2*SDS*Wp
   = 0.2*1.2*21.3#
Ev = 5.11#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*21.3# = 7.67#
Fph = [(0.4*2.5*1.2*21.3#)/(2.5/1.0)][1+2*(1)] = 30.67#
Fph,max  = 1.6*1.2*1.0*21.3# = 40.8# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*21.3# = 19.17#
Ev = 5.11#
Emh = Omega*Fph = 2*30.67# = 61.34#

Check Wind Forces

V = 92mph    Aprojected surface,A = 11.07ft2        G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*11.07ft2

F = 228.4#

Fwind  = 228.4# > Fseismic = 46.94#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere A and B

228.4# = 0.2284 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.2284 kips = 0.928*2*L
L = 0.13in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A and B to Sphere C connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B =21.3# + 46.46# = 67.76#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*67.76#
Ev = 16.26#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*67.76# = 24.39#
Fph = [(0.4*2.5*1.2*67.76#)/(2.5/1.0)][1+2*(1)] = 97.57#
Fph,max  = 1.6*1.2*1.0*67.76# = 130.1# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*67.76# = 60.98#
Ev = 16.26#
Emh = Omega*Fph = 2*97.57# = 195.14#

Check Wind Forces

V = 92mph    Aprojected surface,A+B = 11.07ft2+3.69ft2 = 14.76ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*14.76ft2

F = 304.53#

Fwind  = 304.53# > Fseismic = 194.4#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere B and C

304.53 # = 0.30453 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.30453 kips = 0.928*2*L
L = 0.67in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A and B and C to Sphere D connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B+c = 21.3# + 46.46# + 53.87# = 121.63#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*121.63#
Ev = 29.2#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*121.63# = 43.8#
Fph = [(0.4*2.5*1.2*121.63#)/(2.5/1.0)][1+2*(1)] = 175.15#
Fph,max  = 1.6*1.2*1.0*121.63# = 233.53# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*121.63# = 109.47#
Ev = 29.2#
Emh = Omega*Fph = 2*175.15# = 350.3#

Check Wind Forces

V = 92mph    Aprojcted surface,A+B+C = 11.07ft2+3.69ft2 +4.28ft2 =19.04ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*19.04ft2

F = 392.84#

Fwind  = 392.84# > Fseismic = 335.9#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere C and D

392.84 # = 0.39284kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.39284 kips = 0.928*2*L
L = 0.22in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A, B, C, and D to cylinder connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B+c+D = 21.3# + 46.46# + 53.87# + 70.37#= 192#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*192#
Ev = 46.08#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*192# = 69.12#
Fph = [(0.4*2.5*1.2*192#)/(2.5/1.0)][1+2*(1)] = 276.48#
Fph,max  = 1.6*1.2*1.0*192# = 368.64# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*192# = 153.6#
Ev = 46.08#
Emh = Omega*Fph = 2*276.48# = 552.96#

Check Wind Forces

V = 92mph    Aprojcted surface,all=11.07ft2+3.69ft2 +4.28ft2 +5.59ft2 =24.63ft2      G = 0.85     Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*24.63ft2

F = 508.17#

Fwind  = 508.17# < Fseismic = 552.96#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere D and cylinder

552.96 # = 0.55296kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.55296kips = 0.928*2*L
L = 0.30in 

1/8" Weld Size is adequate - weld all around, use same weld to weld cylinder to 
steel base plate
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Seismic Demands for Nonstructural Components - ASCE 7-16 Chapter 13

Fp =
0.4apSDSWp�

Rp

Ip

�
�
1þ 2

z

h

�
(13.3-1)

Fph,min = Fp = 0.3SDSIpWp (13.3-3)

Fph =

Fp = 1.6SDSIpWp (13.3-2)Fph,max =

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00

Wp = 192# - provided by others

Artwork #3
Seismic Design Criteria : SDS = 1.2

Horizontal Seismic Demand Calculations

Fph,min = 0.3*1.2*1.0*192 = 69.12#

Fph = [(0.4*2.5*1.2*192#)/(2.5/1.0)][1+2*(1)] = 276.48
Fph,max = 1.6*1.2*1.0*192# = 368.64#

z = h = z/h = 1

CONTROLS

Vertical Seismic Demand Calculations

Fpv = +/- 0.2SdsWp = +/- 0.2*1.2*192# = 46.08#

10
'-0

"
LRFD Load Combination

Load Combination #7 = 0.9D-Ev+Emh

0.9 D = 0.9*192# = 172.8#
Ev = 46.08# 
Emh = Omega*Fph = 2*276.48# = 552.96#

D=172.8#

Ev=46.08#

2'-0"

3'-6"

1'-9"

5'
-0

"

1.5" 1.5"

Emh =552.96#
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Check Wind Forces
Artwork #3
Check Wind Forces

V = 92mph    Aprojcted surface,all=11.07ft2+3.69ft2+4.28ft2+5.59ft2=24.63ft2   G = 0.85    Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*92mph2

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*24.63ft2

F = 508.17#

Fwind  = 508.17# < Fseismic = 552.96#

Seismic governs over wind -> design base connection for seismic forces

10
'-0

"D=192#

2'-0"

3'-6"

1'-9"

5'
-0

"

1.75" 1.75"

Fwind =508.17#
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Baseplate Anchor Demands
Artwork #3
Load Demands on Anchors

Dead Load
Total Dead Load = 192#
0.9D = 172.8#

Seismic Uplift 
Ev = 46.08# 

Overturning Moment:
Seismic = 552.96#*5ft = 2764.8#-ft
Sphere A=0.9*((7.1#*9.68"/12)+(7.1#*22"/12)+(7.1#*5.94"/12))=20.04#-ft
Sphere B=0.9*(46.46#*9.58"/12)=33.39#-ft
Sphere C=0.9*(53.87#*21.88"/12)=88.40#-ft
Sphere D=0.9*(70.37#*12"/12) = 63.66#

Total Overturning Moment = 2970.29#-ft

ANCHOR BOLT LAYOUT

1.75"20.5"

24"

Emh =552.96# M =2970.29#-ft

D=172.8#

Ev=46.08#

1.75"

D=70.37#

D=53.87#

D=46.46#

D=21.3/3=7.1#

D=21.3/3=7.1#

D=21.3/3=7.1#

12"
21.88"

9.58"
5.94"

22"
9.68"

Emh = 552.96

5'
 0

"
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1.Project information

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

Project description: Artwork #3
Location: San Francisco 
Fastening description: 

2. Input Data & Anchor Parameters

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

Anchor Information:
Anchor type: Concrete screw
Material: Stainless Steel
Diameter (inch): 0.625
Nominal Embedment depth (inch): 5.000
Effective Embedment depth, hef (inch): 3.160
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 7.67
cac (inch): 6.25
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 10.00
State: Cracked
Compressive strength, f’c (psi): 3000
Ψc,V: 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

Base Plate
Length x Width x Thickness (inch): 24.00 x 24.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 5/8"Ø SS Titen HD, hnom:5" (127mm)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.
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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: 17.2.3.4.2 not applicable
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: -219
Vuax [lb]: -553
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: -2971
Muz [ft-lb]: 0

<Figure 1>
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<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

0.01 -138.3 138.30.0

0.02 -138.3 138.30.0

792.03 -138.3 138.30.0

792.04 -138.3 138.30.0

-553.0 0.0Sum 1584.0 553.0

Maximum concrete compression strain (‰): 0.01
Maximum concrete compression stress (psi): 49
Resultant tension force (lb): 1584
Resultant compression force (lb): 1803
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, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

28723 0.75 21542

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 3000 3.160 5230

0.75fNcbg =0.75f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
ANc (in2) ANco (in2) ca,min (in) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f 0.75fNcbg (lb)

90.86 89.87 2.00 1.000 0.827 1.00 1.000 5230 0.65 2131

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

9367 1.0 0.65 6089

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

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

3.16 0.625 1.00 3000 2.00 1186

fVcbgx = f (AVc / AVco)Yec,VYed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) Yec,V Yed,V Yc,V Yh,V Vbx (lb) f fVcbgx (lb)

30.00 18.00 1.000 0.900 1.000 1.000 1186 0.70 1245

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.

Input data and results must be checked for agreement with the existing circumstances, the standards and guidelines must be checked for plausibility.

43



Company: TRSE Date: 5/22/2022

Engineer: JC Page: 5/5

Project: Potrero Gateway Artwork

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.2

Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

3.16 0.625 1.00 3000 2.00 1186

fVcbgx = f (2)(AVc / AVco)Yec,VYed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) Yec,V Yed,V Yc,V Yh,V Vby (lb) f fVcbgx (lb)

30.00 18.00 1.000 1.000 1.000 1.000 1186 0.70 2766

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcpg = fkcpNcbg = fkcp(ANc / ANco)Yec,NYed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1b)

kcp ANc (in2) ANco (in2) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f fVcpg (lb)

2.0 181.71 89.87 1.000 0.827 1.000 1.000 5230 0.70 12238

11. Results

Interaction of Tensile and Shear Forces (Sec. 17.6.)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 792 21542 0.04 Pass

Concrete breakout 1584 2131 0.74 Pass (Governs)

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 138 6089 0.02 Pass

T Concrete breakout x- 277 1245 0.22 Pass (Governs)

|| Concrete breakout y- 277 2766 0.10 Pass (Governs)

Pryout 553 12238 0.05 Pass

Interaction check Nua/fNn Vua/fVn Combined Ratio Permissible Status

Sec. 17.6..1 0.74 0.00 74.3% 1.0 Pass

5/8"Ø SS Titen HD, hnom:5" (127mm) meets the selected design criteria.

12. Warnings

- Per designer input, the tensile component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor tensile force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.4.2 for tension 
need not be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

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

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.
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Artwork Calculations
Artwork #4
Total Weight = 210# - per email,
                      see page 6

Approximate Weights of Spheres 
Assume whole spheres
Weight of 14GA steel = 3.15psf
Thickness of 14GA Steel = 0.747in

Sphere B  
Diameter = 27in
Radius = 13.5in 
Surface Area = 4*pi*r 2 
             = 4*pi*(13.5/12) 2

Surface Area = 15.91ft 2

Weight = 15.91ft 2 *3.15psf 
Weight = 50.12#

Projected Surface Area = pi*r 2

                                              = pi*(13.5/12) 2

Projected Surface Area = 3.98ft 2

Sphere C
Diameter = 25in
Radius = 12.5in
Surface Area = 4*pi*r2 
             = 4*pi*(12.5/12) 2

Surface Area = 13.64ft 2

Weight = 13.64ft 2 *3.15psf 
Weight = 42.97#

Projected Surface Area = pi*r 2

                       = pi*(12.5/12) 2

Projected Surface Area = 3.41ft 2

Sphere D
Diameter = 28in
Radius = 14in
Surface Area = 4*pi*r 2 
             = 4*pi*(14/12) 2

Surface Area = 17.10ft 2

Weight = 17.10ft 2 *3.15psf 
Weight = 53.86#

Projected Surface Area = pi*r 2

                       = pi*(14/12) 2

Projected Surface Area = 4.28ft 2

Approximate Weight of Sphere A
Sphere A = 210# - 50.12# - 42.97# - 53.86# 
         = 63.05 #

Assume Sphere A to be solid for 
calculation purposes - Bigger sphere 
of Sphere A approximately has a 
diameter of 24in.

Surface Area = (4*pi*12/12) 2 x 4 spheres
Surface Area = 50.27ft 2

Projected Surface Area = 3.14ft 2 x 4= 12.57ft 2
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Artwork Calculations
Sphere A to Sphere B connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A/2 = 63.05#/2 = 31.53# <- assume half the weight of Sphere A goes to Sphere C 
                                and half to Sphere B

Seismic Uplift 
Ev = 0.2*SDS*Wp
   = 0.2*1.2*31.53#
Ev = 7.57#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*31.53# = 11.35#
Fph = [(0.4*2.5*1.2*31.53#)/(2.5/1.0)][1+2*(1)] = 45.40#
Fph,max  = 1.6*1.2*1.0*31.53# = 60.54# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*31.53# = 28.38#
Ev = 7.57#
Emh = Omega*Fph = 2*45.40# = 90.8#

Check Wind Forces

V = 92mph    Aprojected surface,A = 12.57ft2/2 = 6.29ft2       G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922
qh  = 15.66psf 
F = 15.66psf*0.85*1.55*6.29ft2

F = 129.78#

Fwind  = 129.78# > Fseismic = 90.8#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere A and B

129.78# = 0.12978 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.12978 kips = 0.928*2*L
L = 0.07in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A to Sphere C connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A/2 = 63.05#/2 = 31.53# <- assume half the weight of Sphere A goes to Sphere C 
                                and half to Sphere B

Seismic Uplift 
Ev = 0.2*SDS*Wp
   = 0.2*1.2*31.53#
Ev = 7.57#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*31.53# = 11.35#
Fph = [(0.4*2.5*1.2*31.53#)/(2.5/1.0)][1+2*(1)] = 45.40#
Fph,max  = 1.6*1.2*1.0*31.53# = 60.54# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*31.53# = 28.38#
Ev = 7.57#
Emh = Omega*Fph = 2*45.40# = 90.8#

Check Wind Forces

V = 92mph    Aprojected surface,A = 12.57ft2/2 = 6.29ft2       G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922
qh  = 15.66psf 
F = 15.66psf*0.85*1.55*6.29ft2

F = 129.78#

Fwind  = 129.78# > Fseismic = 90.8#

Wind governs over seismic -> design weld connection for wind forces

Check weld between Sphere A and B

129.78# = 0.12978 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.12978 kips = 0.928*2*L
L = 0.07in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A and B to Sphere C connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B =63.05#/2 + 50.12# = 81.65#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*81.65#
Ev = 19.60#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*81.65# = 29.39#
Fph = [(0.4*2.5*1.2*81.65#)/(2.5/1.0)][1+2*(1)] = 116.14#
Fph,max  = 1.6*1.2*1.0*81.65# = 156.77# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*81.65# = 73.49#
Ev = 19.60#
Emh = Omega*Fph = 2*116.14# = 232.28#

Check Wind Forces

V = 92mph    Aprojected surface,A+B = (12.57ft2/2)+3.98ft2 = 10.27ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*10.27ft2

F = 211.89#

Fwind  = 211.89# < Fseismic = 232.28#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere B and C

232.28 # = 0.23228 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.23228 kips = 0.928*2*L
L = 0.13in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A and C to Sphere D connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B =63.05#/2 + 42.97# = 74.5#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*74.5#
Ev = 17.88#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*74.5# = 26.82#
Fph = [(0.4*2.5*1.2*74.5#)/(2.5/1.0)][1+2*(1)] = 107.28#
Fph,max  = 1.6*1.2*1.0*74.5# = 143.04# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*74.5# = 67.05#
Ev = 17.88#
Emh = Omega*Fph = 2*107.28# = 214.56#

Check Wind Forces

V = 92mph    Aprojected surface,A+c = (12.57ft2/2)+3.41ft2 = 9.70ft2      G = 0.85       Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*9.70ft2

F = 200.13#

Fwind  = 200.13# < Fseismic = 214.56#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere B and C

214.56 # = 0.21456 kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.21456 kips = 0.928*2*L
L = 0.12in 

1/8" Weld Size is adequate - weld all around
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Artwork Calculations
Sphere A, B, and C to cylinder connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B+c+D = (63.05#/2) + 50.12# + 42.97# = 124.62#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*124.62#
Ev = 29.91#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*124.62# = 44.86#
Fph = [(0.4*2.5*1.2*124.62#)/(2.5/1.0)][1+2*(1)] = 179.45#
Fph,max  = 1.6*1.2*1.0*124.62# = 239.27# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*124.62# = 112.16#
Ev = 29.91#
Emh = Omega*Fph = 2*179.45# = 358.9#

Check Wind Forces

V = 92mph    Aprojcted surface,A/2+B+C=(12.57/2)ft2+3.98ft2 +3.41ft2 =13.68ft2      G = 0.85     Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*13.68ft2

F = 282.25#

Fwind  = 282.25# < Fseismic = 358.9#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere D and cylinder

358.9 # = 0.3589kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.3589 kips = 0.928*2*L
L = 0.20in 

1/8" Weld Size is adequate - weld all around, use same weld to weld cylinder to
steel base plate
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Artwork Calculations
Sphere A, C, and D to cylinder connection

Check Seismic Forces 

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00
SDS = 1.2
D = W p,A+B+c+D = (63.05#/2) + 42.97# + 53.86# = 128.36#

Seismic Uplift 
Ev = 0.2*SDS*Wp

   = 0.2*1.2*128.36#
Ev = 30.81#

Seismic Horizontal 
Fph,min  = 0.3*1.2*1.0*128.36# = 46.21#
Fph = [(0.4*2.5*1.2*128.36#)/(2.5/1.0)][1+2*(1)] = 184.84#
Fph,max  = 1.6*1.2*1.0*128.36# = 246.45# 

Load Combination
Load Combination #7 = 0.9D-Ev+Emh 

0.9D = 0.9*128.36# = 115.53#
Ev = 30.81#
Emh = Omega*Fph = 2*184.84# = 369.68#

Check Wind Forces

V = 92mph    Aprojcted surface,A/2+C+D=(12.57/2)ft2+3.41ft2+4.28ft2 =13.98ft2      G = 0.85     Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z
  = 0.85

Kzt = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922

qh  = 15.66psf 
F = 15.66psf*0.85*1.55*13.98ft2

F = 288.44#

Fwind  = 288.44# < Fseismic = 369.68#

Seismic governs over wind -> design weld connection for seismic forces

Check weld between Sphere D and cylinder

369.68 # = 0.36968kips

Rn/Omega = 0.928*D*L     use 1/8" weld -> D = 2

0.36968kips = 0.928*2*L
L = 0.20in 

1/8" Weld Size is adequate - weld all around, use same weld to weld cylinder to 
steel base plate
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Seismic Demands for Nonstructural Components - ASCE 7-16 Chapter 13

Fp =
0.4apSDSWp�

Rp

Ip

�
�
1þ 2

z

h

�
(13.3-1)

Fph,min = Fp = 0.3SDSIpWp (13.3-3)

Fph =

Fp = 1.6SDSIpWp (13.3-2)Fph,max =

Appendages and Ornamentations - ASCE 7-16 Table 13.5-1
ap = 2.50, Rp = 2.50, Ip = 1.00, Omega = 2.00

Wp = 210# - provided by others

Artwork #4
Seismic Design Criteria : SDS = 1.2

Horizontal Seismic Demand Calculations

Fph,min = 0.3*1.2*1.0*210 = 75.6#

Fph = [(0.4*2.5*1.2*210#)/(2.5/1.0)][1+2*(1)] = 302.4#
Fph,max = 1.6*1.2*1.0*210# = 403.2#

z = h = z/h = 1

CONTROLS

Vertical Seismic Demand Calculations

Fpv = +/- 0.2SdsWp = +/- 0.2*1.2*210# = 50.4#

7'
-1

"

LRFD Load Combination

Load Combination #7 = 0.9D-Ev+Emh

0.9 D = 0.9*210# = 189#
Ev = 50.4# 
Emh = Omega*Fph = 2*302.4# = 604.8#

Ev=50.4#

4'-0"

3'
 -

 6
 1

/2
"

2" 2"

Emh =604.8#

D=189#

5'-1"

22" 22"



PROJECT

JOB NO.

BY

SHEET

DATE

OF

Potrero Gateway Artwork Anchorage
San Francisco, CA
2022.003.00
JC 5/18/2022
53 59

Check Wind Forces
Artwork #4
Check Wind Forces

V = 92mph    Aprojcted surface,All=12.57ft2+3.96ft2+3.41ft2+4.28ft2 =24.22ft2    G = 0.85   Cf = 1.55
F= q h*G*Cf*As

qh = 0.00256KzKztKdKeV2

Kz = 2.01(15/Zg)2/alpha

     = 2.01(15/900)2/9.5

k z  = 0.85
Kzt  = 1.0 (ASCE 7-16 26.8.1)
Kd = 0.85 (ASCE 7-16 Table 26.6-1)
Ke = 1.0 (ASCE 7-16 26.5)
qh = 0.00256*0.85*1.0*0.85*1.0*922
qh  = 15.66psf 
F = 15.66psf*0.85*1.55*24.22ft2

F = 499.71#

Fwind  = 499.44# < Fseismic = 604.8#

Seismic governs over wind -> design weld connection for seismic forces
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Baseplate Anchor Demands
Artwork #4 Load Demands on Anchors

Anchor Demands - Summary

Dead Load
Total Dead Load = 210#
0.9D = 189#

Seismic Uplift 
Ev = 50.4# 

Overturning Moment:
Seismic = 604.8#*3.54ft = 2141#-ft
Sphere A = 0.9*(63.05#*1.83ft) = 104.4#-ft
Sphere B = 0.9*(50.12#*3.48ft) = 157.5#ft
Sphere C1 = 0.9*(42.97#*0.64ft) = 25.2#-ft
Sphere C2 = 0.9*(42.97#*3.1ft) = 120.6#-ft
Sphere D = 0.9*(53.86#*0.83ft) = 43.2#

Total Overturning Moment = 2591.9#-ft

Emh =605#

D=189#

Ev=50.4#

0.64'
0.83'

1.83"
3.1'

3.48'

Emh = 604.8#

3.
54
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1.Project information

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

Project description: Artwork #4
Location: San Francisco 
Fastening description: 

2. Input Data & Anchor Parameters

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

Anchor Information:
Anchor type: Concrete screw
Material: Stainless Steel
Diameter (inch): 0.625
Nominal Embedment depth (inch): 4.000
Effective Embedment depth, hef (inch): 2.310
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 6.00
cac (inch): 6.00
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 10.00
State: Cracked
Compressive strength, f’c (psi): 3000
Ψc,V: 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

Base Plate
Length x Width x Thickness (inch): 48.00 x 24.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 5/8"Ø SS Titen HD, hnom:4" (102mm)

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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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: 17.2.3.4.2 not applicable
Ductility section for shear: 17.2.3.5.2 not applicable
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: No

Strength level loads:

Nua [lb]: -240
Vuax [lb]: -605
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: -2592
Muz [ft-lb]: 0

<Figure 1>
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<Figure 2>
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Shear load y,
Vuay (lb)

Anchor Tension load,
Nua (lb)

3. Resulting Anchor Forces

Shear load  combined,
√(Vuax)²+(Vuay)² (lb)

Shear load x,
Vuax (lb)

0.01 -100.8 100.80.0

108.12 -100.8 100.80.0

238.83 -100.8 100.80.0

238.84 -100.8 100.80.0

108.15 -100.8 100.80.0

0.06 -100.8 100.80.0

-605.0 0.0Sum 693.8 605.0

Maximum concrete compression strain (‰): 0.00
Maximum concrete compression stress (psi): 13
Resultant tension force (lb): 694
Resultant compression force (lb): 934
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 4.14
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.00
Eccentricity of resultant shear forces in x-axis, e'Vx (inch): 0.00
Eccentricity of resultant shear forces in y-axis, e'Vy (inch): 0.00

<Figure 3>

4. Steel Strength of Anchor in Tension (Sec. 17.4.1)

Nsa (lb) f fNsa (lb)

28723 0.75 21542

5. Concrete Breakout Strength of Anchor in Tension (Sec. 17.4.2)

Nb = kclaÖf’chef
1.5 (Eq. 17.4.2.2a)

kc la f’c (psi) hef (in) Nb (lb)

17.0 1.00 3000 2.310 3269

0.75fNcbg =0.75f (ANc / ANco)Yec,NYed,NYc,NYcp,NNb (Sec. 17.3.1 & Eq. 17.4.2.1b)
ANc (in2) ANco (in2) ca,min (in) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f 0.75fNcbg (lb)

135.48 48.02 2.00 0.455 0.873 1.00 1.000 3269 0.65 1788

8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

9367 1.0 0.65 6089

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

Shear perpendicular to edge in x-direction:

Vbx = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vbx (lb)

2.31 0.625 1.00 3000 2.00 1113

fVcbgx = f (AVc / AVco)Yec,VYed,VYc,VYh,VVbx (Sec. 17.3.1 & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) Yec,V Yed,V Yc,V Yh,V Vbx (lb) f fVcbgx (lb)

30.00 18.00 1.000 0.900 1.000 1.000 1113 0.70 1169

5956 W. Las Positas Boulevard  Pleasanton, CA 94588  Phone: 925.560.9000  Fax: 925.847.3871  www.strongtie.comSimpson Strong-Tie Company Inc.
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Shear parallel to edge in x-direction:

Vby = min|7(le / da)0.2ÖdalaÖf’cca1
1.5; 9laÖf’cca1

1.5| (Eq. 17.5.2.2a & Eq. 17.5.2.2b)

le (in) da (in) la f’c (psi) ca1 (in) Vby (lb)

2.31 0.625 1.00 3000 2.00 1113

fVcbgx = f (2)(AVc / AVco)Yec,VYed,VYc,VYh,VVby (Sec. 17.3.1, 17.5.2.1(c) & Eq. 17.5.2.1b)

AVc (in2) AVco (in2) Yec,V Yed,V Yc,V Yh,V Vby (lb) f fVcbgx (lb)

48.00 18.00 1.000 1.000 1.000 1.000 1113 0.70 4157

10. Concrete Pryout Strength of Anchor in Shear (Sec. 17.5.3)

fVcpg = fkcpNcbg = fkcp(ANc / ANco)Yec,NYed,NYc,NYcp,NNb
 (Sec. 17.3.1 & Eq. 17.5.3.1b)

kcp ANc (in2) ANco (in2) Yec,N Yed,N Yc,N Ycp,N Nb (lb) f fVcpg (lb)

1.0 195.21 48.02 1.000 0.873 1.000 1.000 3269 0.70 8122

11. Results

Interaction of Tensile and Shear Forces (Sec. 17.6.)

Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 239 21542 0.01 Pass

Concrete breakout 694 1788 0.39 Pass (Governs)

Shear Factored Load, Vua (lb) Design Strength, øVn (lb) Ratio Status

Steel 101 6089 0.02 Pass

T Concrete breakout x- 202 1169 0.17 Pass (Governs)

|| Concrete breakout y- 303 4157 0.07 Pass (Governs)

Pryout 605 8122 0.07 Pass

Interaction check Nua/fNn Vua/fVn Combined Ratio Permissible Status

Sec. 17.6..1 0.39 0.00 38.8% 1.0 Pass

5/8"Ø SS Titen HD, hnom:4" (102mm) meets the selected design criteria.

12. Warnings

- Per designer input, the tensile component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor tensile force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.4.2 for tension 
need not be satisfied – designer to verify.

- Per designer input, the shear component of the strength-level earthquake force applied to anchors does not exceed 20 percent of the total 
factored anchor shear force associated with the same load combination. Therefore the ductility requirements of ACI 318 17.2.3.5.2 for shear 
need not be satisfied – designer to verify.

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

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.
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