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Building Materials 

 

Abutments (Bridge and Boardwalk) 

Bracket 

Bracket Manufacturer: IDEAL 

Bracket Type: New Construction Bracket 

Bracket Model: IDL-NCB-8x8.75 

Modified with 3/4”x8” H.S. 

 

Piers 

Pier Manufacturer: IDEAL 

Pier:  

 2 7/8”x0.203” for 12 K Piers 

2 7/8”x0.203” for 35 K Piers 

2 7/8”x0.276” for 38 K Piers 

 

Bents 

Vertical Bracket 

Bracket Manufacturer: IDEAL 

Bracket Type: Boardwalk Saddle Bracket 

Bracket Model: 350BWB8.75x8x38BG 

 

Vertical Piers 

Pier Manufacturer: IDEAL 

 Top 10’ or more of pier to be 3.5”x0.216” 

 Rest of pier to be 2 7/8” OD x 0.203” 

 Use 12 x 1/2” Helix Configuration 
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Cross Brace Bracket 

Bracket Manufacturer: IDEAL 

Bracket Type: Tie Back Adapter 

Bracket Model: IDL-TBA-CPLG 

 

 

Cross Brace Piers 

Pier Manufacturer: IDEAL 

 Top 10’ or more of pier to be 2 7/8”x0.203” 

 Rest of pier to be 2 3/8” OD x 0.154”  

 Use 10-12 x 3/8” Helix Configuration 
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Required Allowable Load Capacity 

 

Excerpt from construction plans titled “Big Creek Greenway Extension” 

by Pond Project No. 1180336 

 

Sheet No. S301, Rev. 2 dated 7/18/2019 

Sheet No. S501, Rev. 2 dated 7/18/2019 
 

Abutments of Board Walk 

35 K Compression Piers for details 1/S501, 4/S501, 5/S501 

 

Abutments of Bridge 

12 K Compression Piers for details 11/S301 

38 K Compression Piers for details 2/S301 

 

Bents 

35 K Compression Piers for details 1/S501 

 

Cross Brace Piers 

±10 K Alternate Direction Piers for details 2/S501 
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Engineering Abutments (Bridge and Boardwalk) 

Abutment Pier Brackets 

IDL-NCB-8x8.75 Brackets Allowable capacity exceeds smaller 

278NC80G bracket = 58.1 kips per ESR-3750 table 1A 

 58.1 kips > 38 kips Required OK 

 

From ESR-3750 
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Abutment Piers 

Using pier 2 7/8” OD x 0.203” and 0.276” wall 

 

Geo-Hydro Project report Number 181281.20 dated May 10th, 2019 has 

SPT minimum blow counts of 3. 

 

Therefore, ground is classified as soft per section 3.11.2.1 of AC358 

with effective date of July 1st, 2007. 

 

Abutments pier tops are in the ground therefore unbraced shaft length, 

Lu is 0 ft per Section 1810.2.1 of the 2012 IBC 

 

Pier Shaft allowable capacity = 60 kips per ESR-3750 table 3A 

 60 kips > 38 kips Required OK 

 

From ESR-3750 

 

  



 
A Lifetime of Support 

 
2260 Northwest Parkway       Suite E       Marietta, GA 30067 

 ofc. 678.290.1325    fax 770.956.7403    www.esogrepair.com 
 

Foun dat i o n  Re p a i r  &  W at e r p r oo f ing  

Big Creek Greenway Extension  Page 8 of 15 

Abutment Helical Pier Bearing Plates 

12” Helix plate = 39.7 kips > 38 kips Required OK 

 

From ESR-3750 

 

 

Abutment Pier Torques 

Torque Correlation = 9 per ESR-3750 table 5A 

Factor of safety 2 per Section 1810.3.3.1.7 of 2012 IBC 

 

38 kip piers 

 Minimum Installed Torque = 38 kips x 2 / 9 = 8,445 ft-lbs  

 Maximum Torque Rating 9,900 ft-lbs > 8,445 ft-lbs OK 

 

35 kip piers 

 Minimum Installed Torque = 35 kips x 2 / 9 = 7,778 ft-lbs  

 Maximum Torque Rating 8,300 ft-lbs > 7,778 ft-lbs OK 

 

12 kip piers 

 Minimum Installed Torque = 12 kips x 2 / 9 = 2,667 ft-lbs  

 Maximum Torque Rating 8,300 ft-lbs > 2,667 ft-lbs OK 
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From ESR-3750 
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Engineering Bents 

Bents Vertical Pier Brackets 

278BWB8.75x8x38BG Brackets Allowable capacity = 35 kips per 

attached manufacturer cut sheet 

 35 kips = 35 kips Required OK 

 

Bents Vertical Piers 

Using pier 2 7/8” OD x 0.203” with a single 12” Helix 

 

Top 10-ft of pier to have 3.5”x0.216” wall increased section to resist 

buckling through the unsupported length. 

 

Geo-Hydro Project report Number 181281.20 dated May 10th, 2019 has 

SPT minimum blow counts of 3. However, with the exception of boring 

B-16 all the borings with SPT values less than 5 are all located at the 

windward parkway road crossing. The windward road crossing section is 

not a helical piered section. Boring B-16 is located near the boardwalk 

abutments and not the boardwalk bents. The minimum 1,500 fps seismic 

wave velocity corresponds to SPT values greater than 5 using 

“Guidelines for Estimation of Shear Wave Velocity Profiles” dated 

December 2012 and issued by the Pacific Earthquake Engineering 

Research center.  

 

With SPT values of 5 or greater the ground is classified as firm for pier 

shaft bracing per section 3.11.2.1 of AC358 with effective date of July 

1st, 2007. 

 

Pier shafts are in air for 8” to 3’ max. per detail 1/S501. Increasing to 4’ 

max in air with concrete bent cap changing to steel bent cap. 
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Pier shafts become braced 5 feet into firm soils per Section 1810.2.1 of 

the 2012 IBC. 

 

Therefore, unbraced shaft length, Lu is 9’ = 5’ Firm soil + 4’ in Air. 

 

See Attachment A for 2 7/8” OD x 0.203” pier check. 

Minimum torque to be 7,800 ft-lbs per Attachment A. 

 

See Attachment B for buckling check of the unsupported pier length. 

 

Bents Vertical Pier Bearing Plates 

12” Helix plate = 39.7 kips > 35 kips Required OK 

 

From ESR-3750 
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Engineering Cross Brace Bracket 

Cross Brace Brackets 

IDL-TBA-CPLG  

Ab = 0.606 in2 

Fn = 120 ksi A449 Grade 5 

Rn = 120 ksi x 0.606 in2 / 2 = 72 kips > 10 kips Required OK 

 

Cross Brace Piers 

Using pier 2 3/8” OD x 0.154” with a 10-12x3/8” Helix Configuration 

 

The top 10-ft of brace pier are to have 2 7/8”x0.203” wall increased 

section to resist buckling through the unsupported length. 

 

Geo-Hydro Project report Number 181281.20 dated May 10th, 2019 has 

SPT minimum blow counts of 3. However, with the exception of boring 

B-16 all the borings with SPT values less than 5 are all located at the 

windward parkway road crossing. The windward road crossing section is 

not a helical piered section. Boring B-16 is located near the boardwalk 

abutments and not the boardwalk bents. The minimum 1,500 fps seismic 

wave velocity along the boardwalk sections correspond to SPT values 

greater than 5 using “Guidelines for Estimation of Shear Wave Velocity 

Profiles” dated December 2012 and issued by the Pacific Earthquake 

Engineering Research center.  

 

With SPT values of 5 or greater the ground is classified as firm for pier 

shaft bracing per section 3.11.2.1 of AC358 with effective date of July 

1st, 2007. 

 

Pier shafts are in air for 8” to 3’ max. per detail 1/S501. Increasing to 4’ 

max in air with concrete bent cap changing to steel bent cap. 
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Pier shafts become braced 5 feet into firm soils per Section 1810.2.1 of 

the 2012 IBC. 

 

Therefore, unbraced shaft length, Lu is 9’ = 5’ Firm soil + 4’ in Air. 

 

See Attachment A for 2 3/8” OD x 0.154” pier and helix plate checks. 

Minimum torque to be 2,360 ft-lbs per Attachment A. 

 

Buckling check of the unsupported pier length. 

Pier Shaft allowable capacity = 10.4 kips per ESR-3750 table 3A 

 10.4 kips > 10 kips Required OK 

 

From ESR-3750 
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Conclusions 

• Contact engineering if SPT values along the boardwalk sections 

drop below 5 blows / foot i.e. are soft per AC358. 

• Install piers described below to exceed the minimum torques 

specified below per the manufacturer product literature. 

 

Abutments 

 38 kip piers  

 2 7/8”x 0.276” with IDL-NCB-8x8.75 bracket 

 Modified with welded 3/4”x8” H.S. 

 Minimum Installed Torque 8,445 ft-lbs 

 

 35 kip piers 

 2 7/8”x 0.203” with IDL-NCB-8x8.75 bracket 

 Modified with welded 3/4”x8” H.S. 

 Minimum Installed Torque 7,778 ft-lbs 

 

 12 kip piers 

 2 7/8”x0.203” with IDL-NCB-8x8.75 bracket 

 Modified with welded 3/4”x8” H.S. 

 Minimum Installed Torque 2,667 ft-lbs 

 

Bent Vertical 35 Kip Piers 

 Top 10-ft to be 3.5”x0.216” with 350BWB8.75x8x38BG bracket 

 Rest of pier 2 7/8” OD x 0.203” with single 12” helix plate 

 Minimum Installed Torque 7,800 ft-lbs 

 

Cross Brace ±10 kip Piers 

 Top 10-ft to be 2 7/8”x0.203” with 238TBACS12G bracket 

 Rest of pier 2 3/8” x 0.154” 

 Minimum Installed Torque 2,360 ft-lbs
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PIER CUT SHEETS 

 



 
A Lifetime of Support 

 
2260 Northwest Parkway       Suite E       Marietta, GA 30067 

 ofc. 678.290.1325    fax 770.956.7403    www.esogrepair.com 
 

Foun dat i o n  Re p a i r  &  W at e r p r oo f ing  

 

 



 
A Lifetime of Support 

 
2260 Northwest Parkway       Suite E       Marietta, GA 30067 

 ofc. 678.290.1325    fax 770.956.7403    www.esogrepair.com 
 

Foun dat i o n  Re p a i r  &  W at e r p r oo f ing  

 

   



 
A Lifetime of Support 

 
2260 Northwest Parkway       Suite E       Marietta, GA 30067 

 ofc. 678.290.1325    fax 770.956.7403    www.esogrepair.com 
 

Foun dat i o n  Re p a i r  &  W at e r p r oo f ing  

 



 
A Lifetime of Support 

 
2260 Northwest Parkway       Suite E       Marietta, GA 30067 

 ofc. 678.290.1325    fax 770.956.7403    www.esogrepair.com 
 

Foun dat i o n  Re p a i r  &  W at e r p r oo f ing  

 

 
  

3/4”∅x8” H.S. 

WELDED TO CENTER 

OF EA BRACKET 
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IDEAL TO MODIFY FOR 

3.5”X0.216” PIERS 
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5” 
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Attachment A 

 

Preliminary design from Ideal Manufacturing, Inc.  



Preliminary Design Prepared For: 
Southeast Helical 

Project: 
Big Creek Greenway 

Helical Pile 
Foundation System 

Ideal Manufacturing, Inc. 
999 Picture Parkway 

Webster, New York 14580 
Tel: 1.800.789.4810 
www.idl-grp.com 

February 26, 2020

http://www.idl-grp.com/


Included in Preliminary Design: 

Vertical Piles (70k Ult.):
Preliminary Design Summary & Notes (1 Page) 

Helical Pile Analysis (17 Pages)

Battered Piles (20k Ult.):
Preliminary Design Summary & Notes (1 Page) 

Helical Pile Analysis (20 Pages)

Manufacturer Drawing (2 Pages) 



PRELIMINARY DESIGN SUMMARY - VERTICAL PILES 

Production Piles: 2 7/8” O.D. x 0.203” W.T. with a 10-12-14 X 3/8” Helix Configuration

The top 10-ft of the vertical piles are to have a 3.5" x .216 wall increased diameter top 
to resist buckling through the unsupported length.

Allowable geotechnical loads (FS=2): 
• Compression: 35 Kips
• It is understood that the piles are not subject to tension or lateral loads at this project site.

PRELIMINARY DESIGN NOTES 

• Preliminary design is based upon the loads and soil borings provided by SEH.

• Pile cutoff elevation (PCOE) is understood to be 4-ft above grade. Approximate pile length is
31-ft from PCOE.

• Contractor to verify pile count and PCOE.

• Required minimum installation torque (average torque over final 3-ft of installation) is 7,800
ft*lbs. Piles may need to be installed beyond the specified depth to achieve required torque.

• Torque not to exceed 8,000 ft*lbs.



THIS PROGRAM IS PROTECTED BY U.S. COPYRIGHT LAWS AS DESCRIBED IN THE EULA. UNAUTHORIZED
COPYING IS PROHIBITED. LICENSED TO: Deep Excavation LLC BY DEEP EXCAVATION LLC UNDER SPECIFIC
LICENCE. This report has printed because the user has accepted responsibilty as described in the disclaimer and EULA
File: D:\brett.johnson\Ideal Group\Design Team - Documents\DSN-SBMTL\SEH - Southeast Helical\2020 Designs\Big Creek
Greenway\Preliminary Design - Big Creek Greenway - 02.24.20 - IDEAL.HELX

Company: IDEAL Manufacturing
Prepared by engineer: BTJ
File number: 1
Time: 2/26/2020 5:25:34 PM

Project: Big Creek Greenway

Copyright@2009 - 2020 Deep Excavation LLC: www.deepexcavation.com A
program for the evaluation and design of Deep Foundations Deep Excavation

LLC, Astoria, New York, www.deepexcavation.com

HELIXPILE 2020: Report Output



Project: Big Creek Greenway
Results for Design Section 0: 2 7/8"x.203" (10-12-14):
UL = 70k C
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Analysis summary for design section: 2 7/8"x.203" (10-12-14): UL = 70k C
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Table: Basic analysis assumptions Stage:Stage 0

8 k-ftTorque cap. (yield)

4 milsZinc coated

136 kUltimate strength shaft

136 kYield strength shaft

1.7 in^2Pile steel Area As

10S12S14SHelical plates

2.875 inPile diameter O.D.

278203Helical pile

IDEAL ManufacturingManufacturer

2FS shaft

2FS bearing

75 years, ICC A358Design life

Estimated from SPTSoil elasticity

Estimated from SPTClays Su

PILOT database benchmarkSoil friction ΦSPT

0.8, c1<= 1ksf, 0.5, c2<= 2ksfShaft/Cyl. Reduce c, αc

IgnoredShaft friction

Mitsch-ClemenceCylinder method

1/0.8/0.7/0.6Bearing disturb reduce

Helicap: Nc c' + Nq s'vBearing equation

Meyerhof/HansenBearing factors

Included (plugged)Pile tip resistance

DefaultDrain State Clays

5 ft+, k= 1Ubraced length

ACI 318-11/1.6Concrete Code:

AISC 360-10 ALL.Steel Code: a= 0.5

1/0.8/0.7/0.6PL install E factors

Soil E, rM= 4, Aeff= 100%Pile settlements P-y

Max 40ft/0.25ftDepth investigation

International Building Code 2015Pile STR code

Table: Analysis summary for helical pile for critical stages

0.99700.99719.7332.535.11035Stage 0

Stage 0Stage 0Stage 0Stage 0Stage 0Stage 0Stage 0Stage 0Stage

GEOTECHSTRUCTURALRATIO(k)GEO. (k)GEO. (k)Tension (k)Compress. (k)Critical

LOAD/CAPLOAD/CAPLOAD/CAPStructural cap.CAP. tensionCAP. compressiFactored loadFactored load

Table: Settlement analysis result summary

0.41536.461.66472.93Stage 0

(in)(k)(in)(k)Name

Settlement @des. cap.Design capacitySettlement @ult. cap.Ult. capacityStage

Table: Depth vs. capacity summary
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5.6259.3129.6550.6225.3127

5.6159.1329.5750.5325.2726.75

5.5258.9629.4849.7124.8526.5

5.5158.7729.3949.6224.8126.25

5.558.5929.2949.5224.7626

5.4958.429.249.4224.7125.75

5.4858.229.149.3224.6625.5

5.47582949.2124.625.25

5.4557.828.949.0924.5525

5.4457.5928.7948.9824.4924.75

5.4357.3728.6948.8524.4324.5

5.4157.1528.5848.7324.3624.25

5.456.9328.4648.624.324

5.3856.4128.2148.4624.2323.75

5.3755.8827.9448.324.1523.5

5.3555.3227.6648.1324.0723.25

5.3354.7527.3847.9423.9723

5.354.1627.0847.7423.8722.75

5.2849.9424.9747.4923.7422.5

5.2349.2524.6247.1123.5622.25

5.1948.5424.2746.7323.3622

5.5947.7623.8850.3125.1621.75

5.5246.8823.4449.7224.8621.5

5.5462349.4824.7421.25

5.4345.1122.5648.8724.4421

5.3644.2222.1148.2624.1320.75

5.2943.3221.6647.6423.8120.5

5.2242.4121.247.0123.4820.25

5.1541.4920.7546.3823.1420

5.0840.5720.2945.7422.819.75

5.0139.6419.8245.122.4619.5

4.9438.7119.3544.4522.1219.25

4.8737.7718.8843.821.7819

4.7934.1217.0643.1221.4318.75

4.7133.1316.5742.3521.0418.5

4.632.1516.0741.3920.5418.25

4.4931.1615.5840.4320.0518

4.3830.215.139.4619.5617.75

4.2829.2314.6238.519.0717.5

4.1728.2814.1437.5418.5817.25

3.7927.3813.6934.1416.917

3.726.5413.2733.3416.4916.75

3.5925.6912.8532.3215.9716.5

3.524.8512.4231.5415.5716.25

3.4224.011230.7715.1816

3.3323.1711.583014.7915.75

3.2522.3311.1629.2314.3915.5

3.2522.3311.1629.2314.3915.25

3.2522.3311.1629.2314.3915

(k-ft)(k)(k)(k)(k)(ft)

Est. TorqueQ.Tension.UltQ.Tension.DesQ.Comp.UltQ.Comp.DesZ
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1098.6849.3490.0145.0139.75

9.9698.2149.189.644.839.5

9.9197.7348.8789.1944.639.25

9.8697.2548.6388.7844.3939

9.8296.7848.3988.3844.1938.75

9.7796.348.1587.9743.9838.5

9.7395.8247.9187.5643.7838.25

9.6895.3447.6787.1543.5738

9.6494.8647.4386.7443.3737.75

9.5992.4846.2486.3143.1537.5

9.5491.9445.9785.8342.9137.25

9.4891.445.785.3542.6737

9.4390.8645.4384.8742.4336.75

9.3890.3245.1684.3942.1936.5

9.3289.7944.8983.9141.9636.25

9.2789.2544.6283.4341.7236

9.2288.7144.3682.9641.4835.75

9.1688.1844.0982.4841.2435.5

9.1187.6543.8282.0141.0135.25

9.0687.1243.5681.5440.7735

9.0186.5843.2981.0740.5334.75

8.9586.0543.0380.5940.334.5

8.985.5242.7680.1340.0634.25

8.858542.579.6639.8334

8.884.4742.2379.1939.5933.75

8.7583.9441.9778.7239.3633.5

8.783.4241.7178.2639.1333.25

8.6482.8941.4577.7938.933

8.5982.3741.1877.3338.6632.75

8.5370.0835.0476.7638.3832.5

8.4369.1834.5975.8537.9232.25

8.1868.3134.1573.6536.8332

8.0967.4733.7472.8136.4131.75

7.9866.6433.3271.8635.9331.5

7.8965.8232.9171.0435.5231.25

7.865.0132.570.2335.1131

7.7164.232.169.4234.7130.75

7.6363.431.768.6334.3130.5

7.5462.6131.3167.8433.9230.25

7.4561.8330.9267.0533.5330

7.3661.0630.5366.2833.1429.75

7.2860.2930.1465.5132.7529.5

7.1959.5329.7664.7532.3829.25

7.1158.7829.39643229

7.0358.0429.0263.2631.6328.75

6.9557.328.6562.5231.2628.5

6.8756.5828.2961.830.928.25

6.7955.8627.9361.0830.5428

6.7155.1527.5860.3730.1927.75

6.6354.4527.2359.6729.8427.5

6.5659.6429.8259.0429.5227.25
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10.0599.1649.5890.4245.2140

3136136880.953.11.51.061.531.70.22.8812080278203

Helix(k)(k)(k-ft)(k-ft)(in)(in4)(in3)(in3)(in4)(in^2)(in)(in)(ksi)(ksi)Name

NumbeQultQyTplTelrxJZxxSxxIAptPDpFuFySection

Helical anchor section data

Helical anchor: 278203, uses different plate sizes.

1001.0243143

1000.742.5122

1000.52101

(k)(ft2)(ft)(in)Number

QhelAhelShelDhelPlate

Manufacturer: IDEAL Manufacturing
Torque rating method parameters for helical anchor.

Torque rating (by Manufacturer) Tel= 8 k-ft

Torque installation factor kT = 9/k

Fy=fyk  = Characteristic yield strength for steel
Fu=fu   = Ultimate steel strength
Dp      = Shaft (pipe) diameter
tP      = Shaft thickness (pipe thickness)
Ap      = Effective shaft area (pipe area)
I       = Shaft moment of inertia
Sxx     = Shaft elastic section modulus
Zxx     = Shaft plastic section modulus
J       = Torsional moment of inertia for shaft
rx      = Radius of gyration for shaft
Tel     = Elastic torsional resistance for shaft
Tpl     = Plastic torsional resistance for shaft
Qy      = Yield tensile strength of shaft
Qult    = Ultimate tensile strength of shaft
Dhel    = Helix plate diameter
Shel    = Horizontal helical plate spacing
Ahel    = Effective helix area (used for bearing capacity calculations)
Qhel    = Ultimate helix structural capacity in tension

Table: Helical pile analysis summary for all stages (Design values)

0.41536.461.66472.9353.2432.554.8235.1119.7332.535.11035Stage 0

(in)Comp. (k)(in)Comp. (k)(k)(k)(k)(k)(k)Tension (Comp. (k)Tension (Comp. (k)Stage

GEO.Des GEO.DesGEO.ult yGEO.UltPlateCylinderPlateCylinderStruct.GEO.GEO.LoadLoad

SettlemeSettlemeSettlemeSettlemeTensionTensionComp.Comp.CapacityCapacityCapacityFactoredFactoredParamete

Table: Helical pile  analysis summary for all stages (Ultimate values)

106.4865.01109.6470.2319.7365.0170.23Stage 0

(k)(k)(k)(k)(k)Tension (k)Comp. (k)Stage

PlateCylinderPlateCylinderStruct.UltGEO.UltGEO.Ult

Tension.UltTension.UltComp.UltComp.UltCapacityCapacityCapacityParameter

Table: Individual plate results stage for compression: Stage 0
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3.173.172.25731.147034.46N/A-2700.045Tip

34.7834.782.2331.19034.47N/A-26.500.51

38.9838.982.09631.411034.53N/A-2400.742

32.7232.721.93523.59032.15N/A-2101.0243

(k)(k)(ksf)(psf)(deg)/ft(ft)(ft)(ft2)Number

QultTensionQultσ'vNqc' or SuΦNsptEl.XAreaPlate

Table: Corrosion loss results

N/A17.70.04475Stage 0

Warning%Steel (in)Protection (mils)Life (years)Stage

OtherSteel lossThickness lossThickness lossDesign

SOIL BORINGS
Top Elev= superior SOil level
Soil type=type of the soil (sand , clay , etc)
OCR=overconsolidation ratio
K0=at rest coefficient

0.481B-16_SM_12.0-12

0.511B-16_SC_8.0-1-8

0.521B-16_FILL_0.0-0

KoOCRSoil typeTop elev.

Name: B-16, pos: (50, 0)



9/37

Summary of loads on pile head
Summary of stage assumptions

Load: Live load, type: DL: Dead load (AASHTO DC)

000035Yes0

(k-ft)(k-ft)(k)(k)(k)ActiveNumber

M.yyM.xxF.yyF.xxAxial loadLoad isStage

Table: Load Live load data

Note: Positive loads = compression, Negative loads= Tension

A sequence of figures for each excavation stage is reported

MODEL STAGES
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Summary of settlement acceptance criteria methods 2 7/8"x.203" (10-12-14): UL = 70k C

0.41536.461.66472.93N/AStage 0

Ydes (in)Pdes (k)Yult (in)Pult (k)P methodName

ICC-AC358ICC-AC358ICC-AC358ICC-AC358ElasticStage

Settlement response for helical pile, stage Stage 0
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0.0636.6743

0.0626.5442

0.0596.2841

0.0586.2240

0.0576.1739

0.0576.1438

0.0566.0937

0.0566.0336

0.0555.9935

0.0535.8234

0.0535.7833

0.055.5732

0.0243.0531

0.0162.1430

0.0020.3329

0028

0027

0026

0025

0024

0023

0022

0021

0020

0019

0018

0017

0016

0015

0014

0013

0012

0011

0010

009

008

007

006

005

004

003

002

001

000

(in)(k)

Settlement yLoad PPoint
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272.9779

1.15172.8678

1.11571.1377

1.07969.476

1.00765.9575

0.93462.4974

0.86259.0473

0.7955.5872

0.71752.1371

0.64548.6770

0.57345.2269

0.50141.7668

0.47740.6267

0.47340.4566

0.46940.2365

0.46840.264

0.46540.0463

0.4639.8462

0.45939.7961

0.44738.9760

0.35531.5959

0.1110.7158

0.088.0957

0.0798.0756

0.0787.9455

0.0767.7554

0.0747.653

0.0727.4752

0.0717.3751

0.0717.3450

0.077.349

0.077.2248

0.0687.0647

0.0676.9646

0.0646.7845

0.0646.7544
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Support 0
Installation torque (estimate) design section: 0
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49.4224.715.4925.75

49.3224.665.4825.5

49.2124.65.4725.25

49.0924.555.4525

48.9824.495.4424.75

48.8524.435.4324.5

48.7324.365.4124.25

48.624.35.424

48.4624.235.3823.75

48.324.155.3723.5

48.1324.075.3523.25

47.9423.975.3323

47.7423.875.322.75

47.4923.745.2822.5

47.1123.565.2322.25

46.7323.365.1922

50.3125.165.5921.75

49.7224.865.5221.5

49.4824.745.521.25

48.8724.445.4321

48.2624.135.3620.75

47.6423.815.2920.5

47.0123.485.2220.25

46.3823.145.1520

45.7422.85.0819.75

45.122.465.0119.5

44.4522.124.9419.25

43.821.784.8719

43.1221.434.7918.75

42.3521.044.7118.5

41.3920.544.618.25

40.4320.054.4918

39.4619.564.3817.75

38.519.074.2817.5

37.5418.584.1717.25

34.1416.93.7917

33.3416.493.716.75

32.3215.973.5916.5

31.5415.573.516.25

30.7715.183.4216

3014.793.3315.75

29.2314.393.2515.5

29.2314.393.2515.25

29.2314.393.2515

(k)(k)(k-ft)(ft)

Ultimate ComDesign Comp. Est. TorqueDepth
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85.8342.919.5437.25

85.3542.679.4837

84.8742.439.4336.75

84.3942.199.3836.5

83.9141.969.3236.25

83.4341.729.2736

82.9641.489.2235.75

82.4841.249.1635.5

82.0141.019.1135.25

81.5440.779.0635

81.0740.539.0134.75

80.5940.38.9534.5

80.1340.068.934.25

79.6639.838.8534

79.1939.598.833.75

78.7239.368.7533.5

78.2639.138.733.25

77.7938.98.6433

77.3338.668.5932.75

76.7638.388.5332.5

75.8537.928.4332.25

73.6536.838.1832

72.8136.418.0931.75

71.8635.937.9831.5

71.0435.527.8931.25

70.2335.117.831

69.4234.717.7130.75

68.6334.317.6330.5

67.8433.927.5430.25

67.0533.537.4530

66.2833.147.3629.75

65.5132.757.2829.5

64.7532.387.1929.25

64327.1129

63.2631.637.0328.75

62.5231.266.9528.5

61.830.96.8728.25

61.0830.546.7928

60.3730.196.7127.75

59.6729.846.6327.5

59.0429.526.5627.25

50.6225.315.6227

50.5325.275.6126.75

49.7124.855.5226.5

49.6224.815.5126.25

49.5224.765.526
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90.4245.2110.0540

90.0145.011039.75

89.644.89.9639.5

89.1944.69.9139.25

88.7844.399.8639

88.3844.199.8238.75

87.9743.989.7738.5

87.5643.789.7338.25

87.1543.579.6838

86.7443.379.6437.75

86.3143.159.5937.5



PRELIMINARY DESIGN SUMMARY - BATTERED PILES 

Production Piles: 2 3/8” O.D. x 0.154” W.T. with a 10-12 X 3/8” Helix Configuration.

The top 10-ft of the battered piles are to have a 2 7/8" x .203 wall increased 
diameter section to resist buckling through the unsupported length.

Allowable geotechnical loads (FS=2): 
• Compression: 10 Kips
• Tension: 10 Kips
• It is understood that the piles are not subject to lateral loads at this project site.

PRELIMINARY DESIGN NOTES 

• Preliminary design is based upon the loads and soil borings provided by SEH.

• Pile cutoff elevation (PCOE) is understood to be 4-ft above grade. Approximate pile length is
22-ft from PCOE.

• Contractor to verify pile count and PCOE.

• Required minimum installation torque (average torque over final 3-ft of installation) is 2,360
ft*lbs. Piles may need to be installed beyond the specified depth to achieve required torque.

• Torque not to exceed 5,000 ft*lbs.



Project: Big Creek Greenway
Results for Design Section 1: 2 3/8"x.118" (10-12): UL =
20k C | 20k T
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Analysis summary for design section: 2 3/8"x.118" (10-12): UL = 20k C | 20k T
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Table: Basic analysis assumptions Stage:Stage 1

5 k-ftTorque cap. (yield)

4 milsZinc coated

67.2 kUltimate strength shaft

67.2 kYield strength shaft

0.84 in^2Pile steel Area As

10S12SHelical plates

2.375 inPile diameter O.D.

238118Helical pile

IDEAL ManufacturingManufacturer

2FS shaft

2FS bearing

75 years, ICC A358Design life

Estimated from SPTSoil elasticity

Estimated from SPTClays Su

PILOT database benchmarkSoil friction ΦSPT

0.8, c1<= 1ksf, 0.5, c2<= 2ksfShaft/Cyl. Reduce c, αc

IgnoredShaft friction

Mitsch-ClemenceCylinder method

1/0.8/0.7/0.6Bearing disturb reduce

Helicap: Nc c' + Nq s'vBearing equation

Meyerhof/HansenBearing factors

Included (plugged)Pile tip resistance

DefaultDrain State Clays

5 ft+, k= 1Ubraced length

ACI 318-11/1.6Concrete Code:

AISC 360-10 ALL.Steel Code: a= 0.5

1/0.8/0.7/0.6PL install E factors

Soil E, rM= 4, Aeff= 100%Pile settlements P-y

Max 40ft/0.25ftDepth investigation

International Building Code 2015Pile STR code

Table: Analysis summary for helical pile for critical stages

0.88800.88823.4611.2611.71010Stage 1

Stage 1Stage 1Stage 1Stage 1Stage 1Stage 0Stage 1Stage 0Stage

GEOTECHSTRUCTURALRATIO(k)GEO. (k)GEO. (k)Tension (k)Compress. (k)Critical

LOAD/CAPLOAD/CAPLOAD/CAPStructural cap.CAP. tensionCAP. compressiFactored loadFactored load

Table: Settlement analysis result summary

0.29511.991.35723.98Stage 1

0.29511.991.35723.98Stage 0

(in)(k)(in)(k)Name

Settlement @des. cap.Design capacitySettlement @ult. cap.Ult. capacityStage

Table: Depth vs. capacity summary
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3.5630.3515.1733.6516.8325.7

3.5129.8414.9233.1516.5725.45

3.4629.3414.6732.6316.3225.2

3.428.8414.4232.1216.0624.95

3.3528.3414.1731.6215.8124.7

3.2927.8513.9331.1115.5624.45

3.2427.3613.6830.6115.3124.2

3.1926.8713.4430.1215.0623.95

2.8826.4413.2227.1813.5923.7

2.8426.0513.0226.8113.4123.45

2.7825.6612.8326.2913.1523.2

2.7525.2712.6325.9312.9722.95

2.7124.8712.4425.5712.7922.7

2.6724.4812.2425.2112.6122.45

2.6324.0912.0424.8512.4322.2

2.5923.711.8524.4912.2521.95

2.5623.311.6524.1312.0721.7

2.5222.9111.4523.7711.8921.45

2.4822.5111.2623.4111.721.2

2.4419.899.9523.0211.5120.95

2.3919.459.7322.5711.2920.7

2.3419.019.5122.1311.0620.45

2.318.579.2921.6810.8420.2

2.2518.149.0721.2410.6219.95

2.217.718.8520.8110.419.7

2.1617.288.6420.3710.1819.45

2.1116.868.4319.939.9719.2

2.0716.448.2219.59.7518.95

2.0216.028.0119.079.5418.7

1.7815.637.8216.838.4118.45

1.7515.297.6416.518.2518.2

1.714.947.4716.078.0417.95

1.6714.67.315.757.8817.7

1.6314.257.1215.437.7117.45

1.613.96.9515.117.5617.2

1.5713.556.7714.797.416.95

1.5313.26.614.477.2416.7

1.512.846.4214.157.0816.45

1.4612.496.2513.836.9216.2

1.4312.146.0713.516.7615.95

1.411.785.8913.196.5915.7

1.3611.425.7112.866.4315.45

1.3311.075.5312.546.2615.2

1.2910.715.3512.216.0914.95

1.2610.355.1711.895.9114.7

1.229.984.9911.565.7414.45

1.199.624.8111.235.5714.2

1.158.894.4410.95.413.95

1.128.524.2610.555.2213.7

(k-ft)(k)(k)(k)(k)(ft)

Est. TorqueQ.Tension.UltQ.Tension.DesQ.Comp.UltQ.Comp.DesZ
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4.9139.419.746.3623.1838.45

4.8638.9119.4645.8622.9338.2

3.9638.5919.2937.3918.6937.95

3.9438.4219.2137.2318.6137.7

3.8738.2519.1336.5718.2837.45

3.8638.0819.0436.4118.2137.2

3.8437.9118.9636.2518.1336.95

3.8237.7418.8736.118.0536.7

3.8137.5718.7935.9417.9736.45

3.7937.418.735.7817.8936.2

3.7737.2318.6235.6217.8135.95

3.7637.0618.5335.4717.7335.7

3.7436.8918.4435.3117.6535.45

3.7236.7218.3635.1517.5835.2

3.7136.5518.2734.9917.534.95

3.6936.3818.1934.8417.4234.7

3.6736.2118.134.6817.3434.45

3.6636.0418.0234.5217.2634.2

3.6435.8717.9334.3617.1833.95

3.6235.6917.8534.217.133.7

3.635.5217.7634.0517.0233.45

3.5940.2320.1133.9416.9733.2

3.640.2220.1133.9616.9832.95

3.640.220.133.9916.9932.7

3.640.1820.09341732.45

3.640.1620.0834.0217.0132.2

3.640.1320.0734.0217.0131.95

3.640.120.0534.0317.0131.7

3.640.0720.0334.0317.0231.45

3.640.0320.0134.0317.0131.2

3.639.9919.9934.0217.0130.95

4.0239.8619.9338.011930.7

439.6619.8337.8218.9130.45

4.0139.4519.7337.8818.9430.2

3.9939.2519.6237.6918.8529.95

3.9739.0419.5237.5118.7529.7

3.9538.8419.4237.3218.6629.45

3.9338.6419.3237.1318.5629.2

3.9138.4319.2236.9418.4728.95

3.8938.2319.1136.7518.3828.7

3.8738.0219.0136.5618.2828.45

3.8537.6418.8236.3718.1928.2

3.8337.2618.6336.1718.0927.95

3.8136.8718.4435.9717.9827.7

3.7936.4718.2435.7517.8827.45

3.7636.0618.0335.5317.7627.2

3.7435.6517.8235.317.6526.95

3.7135.2317.6135.0617.5326.7

3.6934.817.434.8217.4126.45

3.6631.3815.6934.5317.2726.2

3.6230.8715.4334.1617.0825.95
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5.2542.4621.2349.5624.7839.95

5.1941.9320.9649.0124.539.7

5.1341.4120.748.4624.2339.45

5.0740.8920.4547.9323.9639.2

5.0240.3920.1947.423.738.95

4.9639.8919.9446.8823.4438.7

267.267.2550.791.10.60.450.530.840.122.3812080238118

Helix(k)(k)(k-ft)(k-ft)(in)(in4)(in3)(in3)(in4)(in^2)(in)(in)(ksi)(ksi)Name

NumbeQultQyTplTelrxJZxxSxxIAptPDpFuFySection

Helical anchor section data

Helical anchor: 238118, uses different plate sizes.

1000.742.5122

1000.52101

(k)(ft2)(ft)(in)Number

QhelAhelShelDhelPlate

Manufacturer: IDEAL Manufacturing
Torque rating method parameters for helical anchor.

Torque rating (by Manufacturer) Tel= 5 k-ft

Torque installation factor kT = 10/k

Fy=fyk  = Characteristic yield strength for steel
Fu=fu   = Ultimate steel strength
Dp      = Shaft (pipe) diameter
tP      = Shaft thickness (pipe thickness)
Ap      = Effective shaft area (pipe area)
I       = Shaft moment of inertia
Sxx     = Shaft elastic section modulus
Zxx     = Shaft plastic section modulus
J       = Torsional moment of inertia for shaft
rx      = Radius of gyration for shaft
Tel     = Elastic torsional resistance for shaft
Tpl     = Plastic torsional resistance for shaft
Qy      = Yield tensile strength of shaft
Qult    = Ultimate tensile strength of shaft
Dhel    = Helix plate diameter
Shel    = Horizontal helical plate spacing
Ahel    = Effective helix area (used for bearing capacity calculations)
Qhel    = Ultimate helix structural capacity in tension

Table: Helical pile analysis summary for all stages (Design values)

0.29511.991.35723.9815.4111.2615.911.723.4611.2611.7100Stage 1

0.29511.991.35723.9815.4111.2615.911.74.8711.2611.7010Stage 0

(in)Comp. (k)(in)Comp. (k)(k)(k)(k)(k)(k)Tension (Comp. (k)Tension (Comp. (k)Stage

GEO.Des GEO.DesGEO.ult yGEO.UltPlateCylinderPlateCylinderStruct.GEO.GEO.LoadLoad

SettlemeSettlemeSettlemeSettlemeTensionTensionComp.Comp.CapacityCapacityCapacityFactoredFactoredParamete

Table: Helical pile  analysis summary for all stages (Ultimate values)
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30.8222.5131.7923.4146.9222.5123.41Stage 1

30.8222.5131.7923.414.8722.5123.41Stage 0

(k)(k)(k)(k)(k)Tension (k)Comp. (k)Stage

PlateCylinderPlateCylinderStruct.UltGEO.UltGEO.Ult

Tension.UltTension.UltComp.UltComp.UltCapacityCapacityCapacityParameter

Table: Individual plate results stage for compression: Stage 0

0.970.971.21526.058032.99N/A-10.99114.9910.031Tip

15.3715.371.17526.154033.02N/A-10.63714.6370.51

15.4515.450.97726.695033.19N/A-8.86912.8690.742

(k)(k)(ksf)(psf)(deg)/ft(ft)(ft)(ft2)Number

QultTensionQultσ'vNqc' or SuΦNsptEl.XAreaPlate

Table: Individual plate results stage for tension: Stage 1

0.970.971.21526.058032.99N/A-10.99114.9910.031Tip

15.3715.371.17526.154033.02N/A-10.63714.6370.51

15.4515.450.97726.695033.19N/A-8.86912.8690.742

(k)(k)(ksf)(psf)(deg)/ft(ft)(ft)(ft2)Number

QultTensionQultσ'vNqc' or SuΦNsptEl.XAreaPlate

Table: Corrosion loss results

N/A30.460.04475Stage 1

N/A30.460.04475Stage 0

Warning%Steel (in)Protection (mils)Life (years)Stage

OtherSteel lossThickness lossThickness lossDesign

SOIL BORINGS
Top Elev= superior SOil level
Soil type=type of the soil (sand , clay , etc)
OCR=overconsolidation ratio
K0=at rest coefficient

0.481B-16_SM_12.0-12

0.511B-16_SC_8.0-1-8

0.521B-16_FILL_0.0-0

KoOCRSoil typeTop elev.

Name: B-16, pos: (50, 0)
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Summary of loads on pile head
Summary of stage assumptions

Load: Live load, type: DL: Dead load (AASHTO DC)

0000-10Yes1

000010Yes0

(k-ft)(k-ft)(k)(k)(k)ActiveNumber

M.yyM.xxF.yyF.xxAxial loadLoad isStage

Table: Load Live load data

Note: Positive loads = compression, Negative loads= Tension

A sequence of figures for each excavation stage is reported

MODEL STAGES
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Summary of settlement acceptance criteria methods 2 3/8"x.118" (10-12): UL = 20k C | 20k T

0.29511.991.35723.98N/AStage 1

0.29511.991.35723.98N/AStage 0

Ydes (in)Pdes (k)Yult (in)Pult (k)P methodName

ICC-AC358ICC-AC358ICC-AC358ICC-AC358ElasticStage

Settlement response for helical pile, stage Stage 0
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22464

0.69823.9663

0.67323.2262

0.64822.4861

0.59820.9960

0.54819.5159

0.49818.0258
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0.39815.0556
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0.24110.3851

0.23810.2950

0.2299.9849

0.1225.548

0.0954.3447

0.0391.946

0.0391.8645

0.0381.8444



31/37

Settlement response for helical pile, stage Stage 1
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22464

0.69823.9663

0.67323.2262

0.64822.4861

0.59820.9960

0.54819.5159

0.49818.0258

0.44816.5357

0.39815.0556

0.34813.5655

0.29812.0754

0.24810.5953

0.24410.4552

0.24110.3851

0.23810.2950

0.2299.9849

0.1225.548

0.0954.3447

0.0391.946

0.0391.8645

0.0381.8444
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Support 1
Installation torque (estimate) design section: 1
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31.1115.563.2924.45

30.6115.313.2424.2

30.1215.063.1923.95

27.1813.592.8823.7

26.8113.412.8423.45

26.2913.152.7823.2

25.9312.972.7522.95

25.5712.792.7122.7

25.2112.612.6722.45

24.8512.432.6322.2

24.4912.252.5921.95

24.1312.072.5621.7

23.7711.892.5221.45

23.4111.72.4821.2

23.0211.512.4420.95

22.5711.292.3920.7

22.1311.062.3420.45

21.6810.842.320.2

21.2410.622.2519.95

20.8110.42.219.7

20.3710.182.1619.45

19.939.972.1119.2

19.59.752.0718.95

19.079.542.0218.7

16.838.411.7818.45

16.518.251.7518.2

16.078.041.717.95

15.757.881.6717.7

15.437.711.6317.45

15.117.561.617.2

14.797.41.5716.95

14.477.241.5316.7

14.157.081.516.45

13.836.921.4616.2

13.516.761.4315.95

13.196.591.415.7

12.866.431.3615.45

12.546.261.3315.2

12.216.091.2914.95

11.895.911.2614.7

11.565.741.2214.45

11.235.571.1914.2

10.95.41.1513.95

10.555.221.1213.7

(k)(k)(k-ft)(ft)

Ultimate ComDesign Comp. Est. TorqueDepth
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35.6217.813.7735.95

35.4717.733.7635.7

35.3117.653.7435.45

35.1517.583.7235.2

34.9917.53.7134.95

34.8417.423.6934.7

34.6817.343.6734.45

34.5217.263.6634.2

34.3617.183.6433.95

34.217.13.6233.7

34.0517.023.633.45

33.9416.973.5933.2

33.9616.983.632.95

33.9916.993.632.7

34173.632.45

34.0217.013.632.2

34.0217.013.631.95

34.0317.013.631.7

34.0317.023.631.45

34.0317.013.631.2

34.0217.013.630.95

38.01194.0230.7

37.8218.91430.45

37.8818.944.0130.2

37.6918.853.9929.95

37.5118.753.9729.7

37.3218.663.9529.45

37.1318.563.9329.2

36.9418.473.9128.95

36.7518.383.8928.7

36.5618.283.8728.45

36.3718.193.8528.2

36.1718.093.8327.95

35.9717.983.8127.7

35.7517.883.7927.45

35.5317.763.7627.2

35.317.653.7426.95

35.0617.533.7126.7

34.8217.413.6926.45

34.5317.273.6626.2

34.1617.083.6225.95

33.6516.833.5625.7

33.1516.573.5125.45

32.6316.323.4625.2

32.1216.063.424.95

31.6215.813.3524.7
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49.5624.785.2539.95

49.0124.55.1939.7

48.4624.235.1339.45

47.9323.965.0739.2

47.423.75.0238.95

46.8823.444.9638.7

46.3623.184.9138.45

45.8622.934.8638.2

37.3918.693.9637.95

37.2318.613.9437.7

36.5718.283.8737.45

36.4118.213.8637.2

36.2518.133.8436.95

36.118.053.8236.7

35.9417.973.8136.45

35.7817.893.7936.2
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Attachment B 

 

Check Top Vertical Bent Pier Section for Buckling 



Pier OD = 3.5 in

Pier Wall = 0.216 in

Design Wall Thickness = 0.201 in, Table 1-13 of 13th ed AISC

Corrosion Loss = 0.013 in, AC358 Section 3.9

Design Wall Thickness = 0.188 in

Design OD = 3.487 in

Design ID = 3.111 in

Area = 1.948 Ix = 2.659

Weight = Sx = 1.525

Depth = 3.487 Rx = 1.168

Width = 3.487 Zx = 2.048

Flange Thick = 0.203 Iy = 2.659

Web Thick = 0.188 Sy = 1.525

Ry = 1.168



Steel Column
Engineered Solutions of Georgia, Inc.Lic. # : KW-06012736

DESCRIPTION: Pier 3.5"x0.216" Lu = 9

Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.
Title Block Line 6

Software copyright ENERCALC, INC. 1983-2019, Build:12.19.12.31  .
File = P:\Chuck Irby\ACTIVE COMMERCIAL JOBS\ICAN Big Creek\Engineering\Analysis\Bent Sizing.ec6  .

Project Title:
Engineer:
Project ID:

Printed: 27 FEB 2020,  9:47AM

Project Descr:

.Code References
Calculations per AISC 360-10, IBC 2012, CBC 2013, ASCE 7-10
Load Combinations Used : IBC 2006
General Information

Steel Stress Grade
Top Pinned, Bottom FixedAnalysis Method :

9.0Overall Column Height

ft

Top & Bottom FixityAllowable Strength

Fy : Steel Yield
ksi29,000.0
ksi

Steel Section Name :

80.0

ft

E : Elastic Bending Modulus
Y-Y (depth) axis :

X-X (width) axis :
Unbraced Length for buckling ABOUT Y-Y Axis = 9 ft, K = 0.80

Unbraced Length for buckling ABOUT X-X Axis  = 9 ft, K = 0.80

Brace condition for deflection (buckling) along columns :

.Applied Loads Service loads entered. Load Factors will be applied for calculations.

Column self weight included : 0.0 lbs * Dead Load Factor
AXIAL LOADS . . .

Axial Load at 9.0 ft, L = 35.0 k
.DESIGN SUMMARY

PASS Max. Axial+Bending Stress Ratio  = 0.7114

Location of max.above base 0.0 ft

35.0 k
49.198 k

0.0 k-ft

Load Combination +D+L

Load Combination 0.0

8.176 k-ft

Bending & Shear Check Results

PASS Maximum Shear Stress Ratio =

0.0 k

0.0 : 1

Location of max.above base 0.0 ft
At maximum location values are . . .

: 1

At maximum location values are . . .

k

8.176 k-ft
0.0 k-ft

Pa : Axial
Pn / Omega : Allowable
Ma-x : Applied
Mn-x / Omega : Allowable
Ma-y : Applied
Mn-y / Omega : Allowable

Va : Applied
Vn / Omega : Allowable

Maximum Load Reactions . .

(see tab for all)

Top along X-X 0.0 k
Bottom along X-X 0.0 k
Top along Y-Y 0.0 k
Bottom along Y-Y 0.0 k

Maximum Load Deflections . . .
Along Y-Y 0.0 in at 0.0 ft above base

for load combination :

Along X-X 0.0 in at 0.0 ft above base
for load combination :

0.0
.

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Location Stress Ratio Status LocationStatus

Load Combination Results

Cbx Cby KxLx/Rx KyLy/Ry
D Only PASS PASS0.00 0.000 0.00 ftft0.000 0.00 0.00 0.00 0.00
+D+L PASS PASS0.00 0.000 0.00 ftft0.711 1.00 1.00 73.97 73.97
+D+0.750L PASS PASS0.00 0.000 0.00 ftft0.534 1.00 1.00 73.97 73.97
+0.60D PASS PASS0.00 0.000 0.00 ftft0.000 1.00 1.00 73.97 73.97

.
k k-ft

Note: Only non-zero reactions are listed.

Load Combination
X-X Axis Reaction Y-Y Axis ReactionAxial Reaction

@ Base @ Top@ Base @ Base @ Top

Maximum Reactions

@ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

D Only
+D+L 35.000
+D+0.750L 26.250
+0.60D
L Only 35.000

k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumAxial @ Base 35.000
Minimum"
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k k-ft
Item

X-X Axis Reaction Y-Y Axis ReactionAxial Reaction
@ Base @ Top@ Base @ Base @ Top

Extreme Reactions

Extreme Value @ Base @ Base@ Top @ Top
Mx - End Moments My - End Moments

MaximumReaction,  X-X Axis Base
Minimum"
MaximumReaction,  Y-Y Axis Base
Minimum"
MaximumReaction,  X-X Axis Top
Minimum"
MaximumReaction,  Y-Y Axis Top
Minimum"
MaximumMoment,  X-X Axis Base
Minimum"
MaximumMoment,  Y-Y Axis Base
Minimum"
MaximumMoment,  X-X Axis Top
Minimum"
MaximumMoment,  Y-Y Axis Top
Minimum"

.Maximum Deflections for Load Combinations
Max. X-X Deflection Max. Y-Y Deflection DistanceLoad Combination Distance

D Only 0.0000 0.000 0.000 ftft inin 0.000
+D+L 0.0000 0.000 0.000 ftft inin 0.000
+D+0.750L 0.0000 0.000 0.000 ftft inin 0.000
+0.60D 0.0000 0.000 0.000 ftft inin 0.000
L Only 0.0000 0.000 0.000 ftft inin 0.000

.Steel Section Properties  :

R xx =

1.168

in

Depth = 3.487 in

R yy =

1.168

in

J = 0.000 in^4

Diameter = 3.487 in
Wall Thick

=
0.203 in Zx = 2.048 in^3

Area
=

1.948 in^2
Weight = 0.000 plf

I xx = 2.66 in^4
S xx = 1.53 in^3Design Thick = 0.000 in

I yy = 2.659 in^4 C = 0.000 in^3
S yy = 1.525 in^3

Ycg = 0.000 in
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