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Design Summary For Piers 1-14 

 

PIER DESIGN 

 

Piles: Min,2 7/8” O.D. X 0.276” W.T. with a triple 8”,10”,12” Helix 

 (Or approved equal) 

Pile Finish: Hot Dip Galvanized 

Max Pier spacing is 7’ OC 

 

Allowable geotechnical loads (FS=2) 

• Axial Compression: 25K 

• Axial Tension: 10K 

• Lateral: 2K 

 

INSTALLATION NOTES 

• Required minimum installation torque: 5555 ft-lbs.  

• Torque not to exceed: 7,500 ft-lbs. 

• Minimum helical plate depth below ground surface is 10 feet. 

• Piles may need to be installed beyond the specified depth to 

achieve required torque. 

• After pier is installed to required depth install supplemental 6” OD 

x 0.375” wall steel pipe 10’ deep. Tremie grout inside of casing to 

provide bonding to helical pier shaft  

• Install & lock off pier bracket to pier shaft per note 5 on cut sheet 

• Attach bracket to footing using (2)  

• Geotechnical information has been provided for the project by 

Thompson Engineering (Project # 21-1101-0057) If installed pier 

length in fluid soil exceeds 5ft contact ESOG engineering 

department. 
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Design Summary For Piers 15-39 

 

PIER DESIGN 

 

Piles: Min, 2 7/8” O.D. X 0.276” W.T. with a triple helix 8”,10”,12” 

 (Or approved equal) 

Pile Finish: Hot Dip Galvanized 

Max Pier spacing: See attached drawing for locations 

 

Allowable geotechnical loads (FS=2) 

• Axial Compression: 15K 

• Axial Tension: 5K 

• Lateral: 1K 

 

INSTALLATION NOTES 

• Required minimum installation torque: 3333 ft-lbs.  

• Torque not to exceed: 7,500 ft-lbs. 

• Minimum helical plate depth below ground surface is 10 feet. 

• Piles may need to be installed beyond the specified depth to 

achieve required torque. 

• Lock off pier bracket to pier shaft per note 5 on cut sheet 

• Geotechnical information has been provided for the project by 

Thompson Engineering (Project # 21-1101-0057) If installed pier 

length in fluid soil exceeds 5ft contact ESOG engineering 

department. 
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BRACKET DETAILS 

 

 
 

 Pier Bracket for Pier @ Existing Footings           Top Connection for Pier  

 (See below for bolt pattern design) 
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LEAD, EXTENSION & COUPLER DETAILS 
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ANCHOR BOLT PATTERN DESIGN
FOR UNDERPINNING BRACKET

TO FOOTING

18 of 24



Company: Date: 5/12/2022

Engineer: Page: 1/6

Project:

Address:

Phone:

E-mail:

Anchor Designer™
Software
Version 3.0.7947.0

1.Project information

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

Project description: 
Location: 
Fastening description: 

2. Input Data & Anchor Parameters

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

Anchor Information:
Anchor type: Concrete screw
Material: Carbon Steel
Diameter (inch): 0.625
Nominal Embedment depth (inch): 5.500
Effective Embedment depth, hef (inch): 4.240
Code report: ICC-ES ESR-2713
Anchor category: 1
Anchor ductility: No
hmin (inch): 8.50
cac (inch): 6.38
Cmin (inch): 1.75
Smin (inch): 3.00

Base Material
Concrete: Normal-weight
Concrete thickness, h (inch): 12.00
State: Uncracked
Compressive strength, f’c (psi): 3500
Ψc,V: 1.4
Reinforcement condition: B tension, B shear
Supplemental reinforcement: No
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): 6.00 x 11.00 x 0.38

Recommended Anchor
Anchor Name: Titen HD® - 5/8"Ø Titen HD, hnom:5.5" (140mm)
Code Report: ICC-ES ESR-2713

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.

( Galvanized)
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Load and Geometry
Load factor source: ACI 318 Section 5.3
Load combination: not set
Seismic design: No
Anchors subjected to sustained tension: Not applicable
Apply entire shear load at front row: No
Anchors only resisting wind and/or seismic loads: Yes

Strength level loads:

Nua [lb]: 2000
Vuax [lb]: 10000
Vuay [lb]: 0
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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<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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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 2266.4 2270.7-140.2

42.62 2733.6 2737.2-140.2

1586.13 2873.8 2877.2140.2

1493.74 2126.2 2130.8140.2

10000.0 0.0Sum 3122.3 10016.0

Maximum concrete compression strain (‰): 0.05
Maximum concrete compression stress (psi): 235
Resultant tension force (lb): 3122
Resultant compression force (lb): 1122
Eccentricity of resultant tension forces in x-axis, e'Nx (inch): 0.68
Eccentricity of resultant tension forces in y-axis, e'Ny (inch): 0.96
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)

30360 0.65 19734

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)

24.0 1.00 3500 4.240 12396

fNcbg =f (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 fNcbg (lb)

211.38 161.80 2.00 0.785 0.794 1.00 0.998 12396 0.65 6548

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

fNpn = fYc,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 fNpn (lb)

1.0 1.00 9810 3500 0.50 0.65 7545

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

Vsa (lb) fgrout f fgroutfVsa (lb)

10000 1.0 0.60 6000

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)

4.24 0.625 1.00 3500 9.00 12964

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)

384.00 364.50 0.978 1.000 1.400 1.061 12964 0.70 13884

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)

4.24 0.625 1.00 3500 2.00 1358

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)

36.00 18.00 1.000 1.000 1.400 1.000 1358 0.70 5324

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 47.48 161.80 0.794 1.000 0.998 12396 0.70 4036

11. Results

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

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

Steel 1586 19734 0.08 Pass

Concrete breakout 3122 6548 0.48 Pass (Governs)

Pullout 1586 7545 0.21 Pass

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

Steel 2877 6000 0.48 Pass

T Concrete breakout x+ 10000 13884 0.72 Pass (Governs)

|| Concrete breakout x- 280 5324 0.05 Pass (Governs)

Pryout 2877 4036 0.71 Pass

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

Sec. R17.6 0.29 0.58 87.0% 1.0 Pass

5/8"Ø Titen HD, hnom:5.5" (140mm) meets the selected design criteria.

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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12. Warnings

- For irregular anchor patterns, the designer must consider sizing of base plate holes to ensure shear loads are distributed to anchors as
designed.

- 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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