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DESCRIPTION OF PROJECT 
 

ODOC Salem - HVAC  design of a new concrete pad to support (1) new HVAC unit 

at the site located at 3405 Deerpark Dr SE, Salem, OR 97310. Anchorage calculations are provided for 

the equipment to be secured to the concrete pad to withstand wind and seismic forces.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

***LIMITATIONS*** 

VLMK Engineering + Design was retained in a limited capacity for this project. No responsibility and/or 

liability is assumed by, nor is any to be assigned to, VLMK Engineering + Design for items beyond that 

shown in this Structural Calculation Package.  
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CODES 

2019 Oregon Structural Specialty Code (Based on the 2018 International Building Code)  

 

DESIGN LOADS 

Dead Loads 

 

Additional Loads   

 Valent Mechanical Unit 4,550 lbs 

    

 

Wind 

Basic Design Wind Speed, V   (3-sec gust) 104 mph 

Nominal Design Wind Speed, Vasd 81 mph 

Risk Category III 

Wind Exposure B 

Internal Pressure Coefficient GCpi = +/- 0.18 

 

Seismic 

Location  Latitude 

  Longitude 

44.896887 

-122.948908 

Seismic Importance Factor, Ie 1.25 

Risk Category III 

Mapped Spectral Response Accelerations Ss = 0.787 

S1 = 0.396 

Site Class D (Default) 

Spectral Response Coefficients Sds = 0.630 

Sd1 = 0.503 

Seismic Design Category D 

 

Component Anchorage Factors ap Rp Ip o 

 HVAC Equip 2.5 6.0 1.0 2.0 

 



5/20/2021 ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=44.896887&lng=-122.948908&address= 1/2

Hazards by Location

Search Information

Coordinates: 44.896887, -122.948908

Elevation: 259 ft

Timestamp: 2021-05-21T00:34:54.557Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D-default

Basic Parameters

Name Value Description

SS 0.787 MCER ground motion (period=0.2s)

S1 0.396 MCER ground motion (period=1.0s)

SMS 0.945 Site-modified spectral acceleration value

SM1 * null Site-modified spectral acceleration value

SDS 0.63 Numeric seismic design value at 0.2s SA

SD1 * null Numeric seismic design value at 1.0s SA

* See Section 11.4.8

Additional Information

Name Value Description

SDC * null Seismic design category

Fa 1.2 Site amplification factor at 0.2s

Fv * null Site amplification factor at 1.0s

CRS 0.88 Coefficient of risk (0.2s)

CR1 0.862 Coefficient of risk (1.0s)

PGA 0.364 MCEG peak ground acceleration

FPGA 1.236 Site amplification factor at PGA

PGAM 0.45 Site modified peak ground acceleration

TL 16 Long-period transition period (s)

259 ft

Report a map errorMap data ©2021

C - 1

*
SD1 = 2/3 SM1 = 0.503
SM1 = FvS1 = 0.754
Fv = 1.904 Table 11.4-2 

Seismic Design Category: D

https://www.google.com/maps/@44.9070653,-122.9577522,13z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=44.907065,-122.957752&z=13&t=m&hl=en-US&gl=US&mapclient=apiv3


5/20/2021 ATC Hazards by Location

https://hazards.atcouncil.org/#/wind?lat=44.896887&lng=-122.948908&address= 1/2

Hazards by Location

Search Information

Coordinates: 44.896887, -122.948908

Elevation: 259 ft

Timestamp: 2021-05-21T00:36:42.246Z

Hazard Type: Wind

ASCE 7-16

MRI 10-Year 66 mph

MRI 25-Year 72 mph

MRI 50-Year 76 mph

MRI 100-Year 81 mph

Risk Category I 90 mph

Risk Category II 96 mph

Risk Category III 102 mph

Risk Category IV 107 mph

ASCE 7-10

MRI 10-Year 72 mph

MRI 25-Year 79 mph

MRI 50-Year 85 mph

MRI 100-Year 91 mph

Risk Category I 100 mph

Risk Category II 110 mph

Risk Category III-IV 115 mph

ASCE 7-05

ASCE 7-05 Wind Speed 85 mph

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building
code adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before
proceeding with design.

Disclaimer
Hazard loads are interpolated from data provided in ASCE 7 and rounded up to the nearest whole integer. Per ASCE 7, islands and coastal
areas outside the last contour should use the last wind speed contour of the coastal area – in some cases, this website will extrapolate past
the last wind speed contour and therefore, provide a wind speed that is slightly higher. NOTE: For queries near wind-borne debris region
boundaries, the resulting determination is sensitive to rounding which may affect whether or not it is considered to be within a wind-borne
debris region.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility
or liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without
competent examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does
not intend that the use of this information replace the sound judgment of such competent professionals, having experience and knowledge
in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results of the
report provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of
this website does not imply approval by the governing building code bodies responsible for building code approval and interpretation for the

259 ft

Report a map errorMap data ©2021

C - 2

104 mph per 2019 OSSC

https://www.google.com/maps/@44.896887,-122.948908,13z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=44.896887,-122.948908&z=13&t=m&hl=en-US&gl=US&mapclient=apiv3


v4.01 - Software Copyright 2017 VLMK Consulting Engineers.  All Rights Reserved.

Wind Loads on Solid Freestanding Walls and Solid Signs
Based on the 2018 International Building Code and ASCE 7-16 Section 29.3.1

DESIGN INPUT

Exposure B Exposure category           [Section 26.7.3]

Kzt = 1.00 Topographic factor           [Section 26.8]

V = 104 mph Ultimate wind speed (3-second gust) [Figures 26.5-1A, B, and C]

h = 6.5 ft Height from ground level to top of sign or wall [Figure 29.3-1]

s = 6.5 ft Vertical dimension of sign [Figure 29.3-1]

B = 13.67 ft Horizontal dimension of sign or wall [Figure 29.3-1]

Lr = 0 ft Horizontal dimension of return corner or wall [Figure 29.3-1]

Ao = 0 ft Total area of openings [Figure 29.3-1]

If h ≤ 3 feet, use Components and Cladding design provisions.

Bpost = 1 in NA, no supporting posts for walls or side supported signs

Load Factor = 1.0 Ultimate = 1.0W loads,  ASD = 0.6W loads

ANALYSIS

Asign = 88.855 ft gross area of wall or sign normal to wind direction

Apost = 0 ft area of post(s)

ε = 1.00 ratio of solid area to gross area [Figure 29.3-1]

R.F. = 1.00 reduction factor for openings Reduction Factor = 1-(1-ε)
1.5 [Figure 29.3-1]

Kh = 0.57 velocity pressure exposure coefficient    [Section 26.10]

Kd = 0.85 wind directionality factor     [Table 26.6-1]

Ke = 1.00 ground elevation factor [Table 26.9-1]

qh = 16.0 psf velocity pressure q h  = 0.00256K h K zt K d K e V
2 (Equation 26.10-1)

G = 0.85 gust effect factor, 0.85 for rigid structure     [Section 26.11.1]

Cf = 1.40 sign force coefficient for Cases A & B   [Figure 29.3-1]

Cf = 1.49 average sign force coefficient for Case C  [Figure 29.3-1]

( 1.0W ULTIMATE LEVEL )

Case C Max. Case C Avg. NOTE: Cases A, B, and C shall be considered

p = 24.87 psf 20.31 psf p = q h GC f

F = 1804 lbs 1804 lbs F = q h GC f A s (Equation 29.3-1)

Fmax = 1804 lbs maximum total lateral force at supported edge

Mmax = 16159 lb-ft maximum total moment at supported side

Tmax = 0 lb-ft no torsion for side support condition, see moment above

Side Support

Cases A & B

19.0 psf

1689 lbs

Project: ODOC HVAC Job #: 20210146 By: RJK Date: July 2021 Sheet #:

C - 3
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Mechanical Unit Anchorage Design
Based on the 2018 International Building Code and ASCE 7-16

DESIGN INPUT

Seismic Parameters:

SDS = 0.630 g Design Spectral Response Acceleration

Ω = 2.0 Overstrength Factor [ASCE Table 13.5-1 or 13.6-1]

ap = 2.5 [ASCE Table 13.5-1 or 13.6-1]

Rp = 6.0 [ASCE Table 13.5-1 or 13.6-1]

Ip = 1.00 [ASCE 13.1.3]

z = 1 ft Attachment height from base of structure

h = 1 ft Average roof height of structure from base

Wind Parameters:

PHORIZ. = 24.9 psf Design Wind Pressure (psf), 1.0W

PUPLIFT = 16.0 psf Design Wind Pressure (psf), 1.0W

Mechanical Unit Parameters:

Wp = 4,550 lbs Total Weight

X = 164.0 in Base Dimension (max)

Y = 69.0 in Base Dimension (min)

Z = 78.0 in Height of Unit 

Zcurb = 14.0 in Height of Curb, where occurs

Xcg = 76.0 in Center of Gravity 

Ycg = 46.6 in Center of Gravity (0.9-0.2SDS)D + ΩE     0.9D + 1.0W

Zcg = 39.0 in Center of Gravity (excluding curb) (0.6-0.14SDS)D + 0.7E     0.6D + 0.6W

ANALYSIS

Base Shear:  (Load applied to all (4) anchors/corners together)

 Seismic:

1433 lbs 4586 lbs OK

860 lbs OK

Base Shear, ΩVuE = 2867 lbs Seismic, ΩE

 Wind: VuW = 2609 lbs Wind, 1.0W  Vu, BASE = 2867 lbs Seismic, ΩE

= 1565 lbs (ASD, 0.6W)

Anchor Shear:  (Load applied to each anchor/corner)

 Seismic: Design Eccentricity = 5%

Anchor: dx dx^2 dy dy^2 ex = 14.2 in ey = 15.55 in

1 76 5776 46.6 2171.6 Mx-x = 40704 in-lbs My-y = 44574 in-lbs

2 88 7744 46.6 2171.6

3 76 5776 22.4 501.76 V1,3 = 831 lbs V1,2 = 1105 lbs

4 88 7744 22.4 501.76 V2,4 = 849 lbs V3,4 = 903 lbs

27040 5346.64

 Wind: V1,2,3,4 = 652 lbs Max Vu, ANCHOR = 1105 lbs Seismic, ΩE

= 391 lbs (ASD, 0.6W)

Overturning/Uplift:  (Load applied to each anchor/corner)

 Seismic: Mot = 75962 lb-in Seismic, ΩE Net Tension: Tx* = -269 lbs Wind, 1.0W

Mres,x = 267649 lb-in Seismic, ΩE Ty* = 519 lbs Wind, 1.0W

Mres,y = 78886 lb-in Seismic, ΩE

 Wind: Mot = 120012 lb-in Wind, 1.0W Max Tu, ANCHOR* = 519 lbs Wind, 1.0W

Mres,x = 311220 lb-in Wind, 1.0W = 267 lbs (ASD, 0.6W)

Mres,y = 91728 lb-in Wind, 1.0W *Negative (-) values indicate there is no net uplift

Load Combinations:

Seismic:     Wind:

Y-Direction X-Direction

=






 +=
h

z

IR
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F

pp

pDSp

p 21
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CR

43

21

SIDE VIEW

Zcg

Y

Ycg

X
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CG
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PLAN VIEW

=≤ ppDS WIS6.1

=≥ ppDS WIS3.0

Project: ODOC HVAC Job #: 20210146 By: RJK Date: July 2021 Sheet #:
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Company: VLMK Date: 7/8/2021

Engineer: Ryan Kelly Page: 1/6

Project: ODOC HVAC

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.1

1.Project information

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

Project description: 20210146 
Anchorage of angles to restrain HVAC on pad
Location: 
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): 0.500
Nominal Embedment depth (inch): 3.250
Effective Embedment depth, hef (inch): 1.860
Code report: IAPMO UES ER-493
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 5.00
cac (inch): 6.00
Cmin (inch): 2.25
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 8.00
State: Cracked
Compressive strength, f’c (psi): 3500
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): 3.00 x 6.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 1/2"Ø SS Titen HD, hnom:3.25" (83mm)
Code Report: IAPMO UES ER-493

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: VLMK Date: 7/8/2021

Engineer: Ryan Kelly Page: 2/6

Project: ODOC HVAC

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.1

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
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [lb]: 520
Vuax [lb]: 0
Vuay [lb]: 1300
Mux [ft-lb]: 0
Muy [ft-lb]: 0
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.

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: VLMK Date: 7/8/2021

Engineer: Ryan Kelly Page: 3/6

Project: ODOC HVAC

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.1

<Figure 2>

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: VLMK Date: 7/8/2021

Engineer: Ryan Kelly Page: 4/6

Project: ODOC HVAC

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 2.9.7376.1

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)

564.11 650.0 919.2650.0

564.12 -650.0 919.2650.0

0.0 1300.0Sum 1128.2 1838.5

Maximum concrete compression strain (‰): 0.07
Maximum concrete compression stress (psi): 298
Resultant tension force (lb): 1128
Resultant compression force (lb): 608
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)

20885 0.75 15664

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 3500 1.860 2551

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)

47.88 31.14 6.00 1.000 1.000 1.00 1.000 2551 0.65 1912

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

0.75fNpn = 0.75fYc,PlaNp(f’c / 2,500)n (Sec. 17.3.1, Eq. 17.4.3.1 & Code Report)

Yc,P l a Np (lb) f’c (psi) n f 0.75fNpn (lb)

1.0 1.00 1995 3500 0.50 0.65 1151

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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Project: ODOC HVAC

Address:
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E-mail:

Anchor Designer™
Software
Version 2.9.7376.1

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

Vsa (lb) fgrout f fgroutfVsa (lb)

5345 1.0 0.65 3474

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)

1.86 0.500 1.00 3500 6.00 5597

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)

120.00 162.00 1.000 0.900 1.000 1.061 5597 0.70 2770

Shear perpendicular to edge in y-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)

1.86 0.500 1.00 3500 5.33 4691

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

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

96.00 128.00 0.925 1.000 1.000 4691 0.70 2278

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)

1.86 0.500 1.00 3500 5.33 4691

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)

96.00 128.00 1.000 1.000 1.000 4691 0.70 4925

Shear parallel to edge in y-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)

1.86 0.500 1.00 3500 5.33 4691

fVcbgy = f (2)(AVc / AVco)Yec,VYed,VYc,VYh,VVbx (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 Vbx (lb) f fVcbgy (lb)

120.00 128.00 1.000 1.000 1.000 1.000 4691 0.70 6156

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)

1.0 23.94 31.14 1.000 1.000 1.000 2551 0.70 1373

11. Results

Interaction of Tensile and Shear Forces (Sec. R17.6)

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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E-mail:
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Tension Factored Load, Nua (lb) Design Strength, øNn (lb) Ratio Status

Steel 564 15664 0.04 Pass

Concrete breakout 1128 1912 0.59 Pass (Governs)

Pullout 564 1151 0.49 Pass

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

Steel 919 3474 0.26 Pass

T Concrete breakout x- 650 2770 0.23 Pass

T Concrete breakout y+ 1300 2278 0.57 Pass

|| Concrete breakout y- 650 4925 0.13 Pass

|| Concrete breakout x- 1300 6156 0.21 Pass

Concrete breakout,
combined

- - 0.62 Pass

Pryout 919 1373 0.67 Pass (Governs)

Interaction check (Nua/ɸNua)5/3 (Vua/ɸVua)5/3 Combined Ratio Permissible Status

Sec. R17.6 0.41 0.51 92.7% 1.0 Pass

1/2"Ø SS Titen HD, hnom:3.25" (83mm) meets the selected design criteria.

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.

- 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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1.Project information

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

Project description: 20210146 
Anchorage of angles to restrain HVAC on pad
Location: 
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): 0.500
Nominal Embedment depth (inch): 3.250
Effective Embedment depth, hef (inch): 1.860
Code report: IAPMO UES ER-493
Anchor category: 1
Anchor ductility: Yes
hmin (inch): 5.00
cac (inch): 6.00
Cmin (inch): 2.25
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 8.00
State: Cracked
Compressive strength, f’c (psi): 3500
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): 3.00 x 6.00 x 0.25

Recommended Anchor
Anchor Name: Titen HD® Stainless Steel - 1/2"Ø SS Titen HD, hnom:3.25" (83mm)
Code Report: IAPMO UES ER-493

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: 17.2.3.4.3 (d) is satisfied
Ductility section for shear: 17.2.3.5.3 (c) is satisfied
Ω0 factor: not set
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [lb]: 520
Vuax [lb]: 1300
Vuay [lb]: 0
Mux [ft-lb]: 0
Muy [ft-lb]: 0
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)

564.11 650.0 650.00.0

564.12 650.0 650.00.0

1300.0 0.0Sum 1128.2 1300.0

Maximum concrete compression strain (‰): 0.07
Maximum concrete compression stress (psi): 298
Resultant tension force (lb): 1128
Resultant compression force (lb): 608
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)

20885 0.75 15664

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 3500 1.860 2551

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)

47.88 31.14 6.00 1.000 1.000 1.00 1.000 2551 0.65 1912

6. Pullout Strength of Anchor in Tension (Sec. 17.4.3)

0.75fNpn = 0.75fYc,PlaNp(f’c / 2,500)n (Sec. 17.3.1, Eq. 17.4.3.1 & Code Report)

Yc,P l a Np (lb) f’c (psi) n f 0.75fNpn (lb)

1.0 1.00 1995 3500 0.50 0.65 1151
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8. Steel Strength of Anchor in Shear (Sec. 17.5.1)

Vsa (lb) fgrout f fgroutfVsa (lb)

5345 1.0 0.65 3474

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)

1.86 0.500 1.00 3500 5.33 4691

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)

120.00 128.00 1.000 0.925 1.000 1.000 4691 0.70 2847

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)

1.86 0.500 1.00 3500 5.33 4691

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)

96.00 128.00 1.000 1.000 1.000 4691 0.70 4925

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 47.88 31.14 1.000 1.000 1.000 1.000 2551 0.70 2746

11. Results

Interaction of Tensile and Shear Forces (Sec. R17.6)

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

Steel 564 15664 0.04 Pass

Concrete breakout 1128 1912 0.59 Pass (Governs)

Pullout 564 1151 0.49 Pass

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

Steel 650 3474 0.19 Pass

T Concrete breakout x+ 1300 2847 0.46 Pass

|| Concrete breakout y- 650 4925 0.13 Pass

Pryout 1300 2746 0.47 Pass (Governs)

Interaction check (Nua/ɸNua)5/3 (Vua/ɸVua)5/3 Combined Ratio Permissible Status

Sec. R17.6 0.41 0.29 70.3% 1.0 Pass

1/2"Ø SS Titen HD, hnom:3.25" (83mm) meets the selected design criteria.
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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.

- Refer to manufacturer’s product literature for hole cleaning and installation instructions.
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Unit Corner Weights
1,586 lb 1,370 lb

754 lb 652 lb

Note
Estimated corner weights are shown looking down on unit and the outside air intake will be on the right. Weights are
applied at the base of the unit. Images not drawn to scale.
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