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No.: 21-1221-JDS

Date: 07/23/20

By: REB

Notes:

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

See the geotechnical report for compaction requirements, 

if specified.

The foundation is based on the following factored loads:

   Factored download (kips) = 112.13

   Factored overturn (kip-ft) = 20,140.45

   Factored shear (kips) = 118.02

4.75' of soil cover is required over the entire area of the 

foundation slab.

Rebar to conform to ASTM specification A615 Grade 60.

All rebar to have a minimum of 3" concrete cover.

All exposed concrete corners to be chamfered 3/4".

The foundation design is based on the geotechnical report 

by TEP project no. 153676.258205, dated: 4/2/20.

Information contained herein is the sole property of Sabre Industries, constitutes a trade secret as defined by Iowa Code Ch. 550 and shall

not be reproduced, copied or used in whole or part for any purpose whatsoever without the prior written consent of Sabre Industries.

7101 Southbridge Dr - P.O. Box 658 - Sioux City, IA 51102-0658 - Phone 712.258.6690 - Fax 712.258.8250

CAUTION: Center of 

tower is not in center 

of slab.

Rebar Schedule per Mat and per Pier

Pier

(24) #8 vertical rebar w/ hooks at bottom w/ 

#4 rebar ties, two (2) within top 5" of pier then 

8" C/C

380 ft. Model S3TL Series HD1 Self Supporting Tower

Site: Oakridge River Road, NC

Concrete shall have a minimum 28-day compressive 

strength of 4,500 psi, in accordance with ACI 318-11.

Customer: HARNETT COUNTY

Mat
(72) #10 horizontal rebar evenly spaced each 

way top and bottom. (288 total)

Anchor Bolts per Leg

The bottom anchor bolt template shall be positioned as 

closely as possible to the bottom of the anchor bolts.

This foundation is designed for a max capacity ratio of 

95%.

(6) 1.75" dia. x 87" F1554-105 on a 18" B.C. w/ 10.5" 

max. projection above concrete.

2
4
'-
3
"

1
8
'-
9
"

21'-6" 21'-6"

43'-0"

4
3
'-
0
"

Center of Tower

PLAN VIEW

5
'-
3
"

1
'-
9
"

Grade
4'-6"

(Typical)

0
'-
6
"

6
'-
6
"

43'-0"

ELEVATION VIEW

(129.1 cu. yds.)
(1 REQD.; NOT TO SCALE)

7
'-
0
"
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No.: 21-1221-JDS

Date: 07/23/20

By: REB

Notes:

1)

2)

3)

4)

5)

6)

7)

8)

9)

380 ft. Model S3TL Series HD1 Self Supporting Tower

Anchor Bolts per Leg

Concrete shall have a minimum 28-day compressive 

strength of 4,500 psi, in accordance with ACI 318-11.

Rebar to conform to ASTM specification A615 Grade 60.

All rebar to have a minimum of 3" concrete cover.

Customer: HARNETT COUNTY

Site: Oakridge River Road, NC

All exposed concrete corners to be chamfered 3/4".

The foundation design is based on the geotechnical report 

by TEP project no. 153676.258205, dated: 4/2/20.

See the geotechnical report for drilled pier installation 

requirements, if specified.

The foundation is based on the following factored loads:

   Factored uplift (kips) = 592.00

   Factored download (kips) = 702.00

   Factored shear (kips) = 71.00

Information contained herein is the sole property of Sabre Industries, constitutes a trade secret as defined by Iowa Code Ch. 550 and shall

not be reproduced, copied or used in whole or part for any purpose whatsoever without the prior written consent of Sabre Industries.

7101 Southbridge Dr - P.O. Box 658 - Sioux City, IA 51102-0658 - Phone 712.258.6690 - Fax 712.258.8250

The bottom anchor bolt template shall be positioned as 

closely as possible to the bottom of the anchor bolts.

This foundation is designed for a max capacity ratio of 

95%.

(18) #10 vertical rebar w/ #4 rebar ties, two 

(2) within top 5" of pier then 12" C/C

Rebar Schedule per Pier

Pier

(6) 1.75" dia. x 87" F1554-105 on a 18" B.C. w/ 10.5" 

max. projection above concrete.

Grade

ELEVATION VIEW

(29.8 cu. yds.)
(3 REQUIRED; NOT TO SCALE)

4
1
'-
0
"

0
'-
6
"

4
0
'-
6
"

5'-0"

Dia.
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DRAWFORCE Ver 2.2  (c) Guymast Inc. 2006-2009    Phone:(416) 736-7453

Licensed to: Sabre Towers and Poles

23 jul 2020

15:28:13

 Maximum 
                                                                        

 

Project: F:\Tower Eng. Data Files\Sabre Order Files\Pro...\21-1221-JDS.mst Page 1

800 600 400 200

800 600 400 200

0

30

60

90

120

150

180

210

240

270

300

330

360

380.0

Elev(ft)

844.5

640.3

621.1

507.3

309.6

254.4

179.6

111.0

57.0

31.5

Compression in Legs (kip) 

0 250 500

0 250 500

0

30

60

90

120

150

180

210

240

270

300

330

360

380.0

Elev(ft)

865.8

656.1

576.0

457.9

357.8

327.1

275.0

193.5

135.9

76.5

48.2

Tension in Legs (kip) 
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DRAWFORCE Ver 2.2  (c) Guymast Inc. 2006-2009    Phone:(416) 736-7453

Licensed to: Sabre Towers and Poles

23 jul 2020

15:28:13

 Maximum 
                                                                        

 

Project: F:\Tower Eng. Data Files\Sabre Order Files\Pro...\21-1221-JDS.mst Page 2

30 20 10

30 20 10

0

30

60

90

120

150

180

210

240

270

300

330

360

380.0

Elev(ft)

43.7

33.3

43.7

36.1

43.7

32.7

43.7

35.6

18.6

17.7

16.6

15.8

12.5

11.3

10.3

7.5

5.1

5.6

7.2

10.7

7.2

Compression in Diagonals (kip) 

0 10 20 30

0 10 20 30

0

30

60

90

120

150

180

210

240

270

300

330

360

380.0

Elev(ft)

43.7

33.3

43.7

36.1

43.7

32.7

43.7

35.6

18.6

17.7

16.6

15.8

12.5

11.3

10.3

7.5

5.1

5.6

7.2

10.7

7.2

Tension in Diagonals (kip) 
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DRAWFORCE Ver 2.2  (c) Guymast Inc. 2006-2009    Phone:(416) 736-7453

Licensed to: Sabre Towers and Poles

23 jul 2020

15:28:13

 Maximum 
                                                                        

 

Project: F:\Tower Eng. Data Files\Sabre Order Files\Pro...\21-1221-JDS.mst Page 3

TOTAL FOUNDATION LOADS (kip, ft-kip)

 298.14
 118.02

 156.66

 20140.45

INDIVIDUAL FOOTING LOADS (kip)

 70.51

 60.74

 701.81 592.06

 70.52
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MAT FOUNDATION DESIGN BY SABRE INDUSTRIES

380' S3TL Series HD1 HARNETT COUNTY Oakridge River Road, NC (21-1221-JDS) 07/23/20 REB

Overall Loads:

Factored Moment (ft-kips)        21200.47

Factored Axial (kips) 313.83

Factored Shear (kips) 124.23

Individual Leg Loads: Tower eccentric from mat (ft)= 2.75

Factored Uplift (kips)      623.16

Factored Download (kips) 738.95

Factored Shear (kips) 74.74

Width of Tower (ft) 35 Allowable Bearing Pressure (ksf) 4.25

Ultimate Bearing Pressure 8.50 Safety Factor 2.00

Bearing �s 0.75

Bearing Design Strength (ksf) 6.375 Max. Factored Net Bearing Pressure (ksf) 3.00

Water Table Below Grade (ft) 16

Width of Mat (ft) 43 Minimum Mat Width (ft) 42.17

Thickness of Mat (ft) 1.75

Depth to Bottom of Slab (ft) 6.5

Bolt Circle Diameter (in) 18

Top of Concrete to Top

of Bottom Threads (in) 72.625

Diameter of Pier (ft) 4.5 Minimum Pier Diameter (ft) 2.83

Ht. of Pier Above Ground (ft) 0.5 Equivalent Square b (ft) 3.99

Ht. of Pier Below Ground (ft) 4.75

Quantity of Bars in Mat 72

Bar Diameter in Mat (in) 1.27

Area of Bars in Mat (in
2
) 91.21

Spacing of Bars in Mat (in) 7.17 Recommended Spacing (in)  6 to 12

Quantity of Bars Pier 24

Bar Diameter in Pier (in) 1

Tie Bar Diameter in Pier (in) 0.5

Spacing of Ties (in) 8

Area of Bars in Pier (in
2
) 18.85 Minimum Pier As (in

2
) 11.45

Spacing of Bars in Pier (in) 6.00 Recommended Spacing (in) 5 to 12

f'c (ksi) 4.5

fy (ksi) 60

Unit Wt. of Soil (kcf) 0.11

Unit Wt. of Concrete (kcf) 0.15

Volume of Concrete (yd
3
) 129.12
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MAT FOUNDATION DESIGN BY SABRE INDUSTRIES (CONTINUED)

Two-Way Shear:

Average d (in) 16.73

φvc (ksi) 0.228 vu (ksi) 0.224

φvc = φ(2 + 4/βc)f'c
1/2

0.342

φvc =φ(αsd/bo+2)f'c
1/2

0.298

φvc = φ4f'c
1/2

0.228

Shear perimeter, bo (in) 207.10

βc 1

Stability:

Resisting moment 29745.72

Overturning Design Strength (ft-k) 29745.7 Factored Overturning Moment (ft-k) 22070.1

One-Way Shear:

φVc (kips) 984.5 Vu (kips) 686.3

Pier Design:

Design Tensile Strength (kips) 1017.9 Tu (kips) 623.2

φVn (kips) 229.4 Vu (kips) 74.7

φVc=φ2(1+Nu/(500Ag))f'c
1/2

bwd 121.3

Vs  (kips) 127.2  *** Vs max = 4 f'c
1/2

bwd (kips) 626.0

Maximum Spacing (in) 8.67 (Only if Shear Ties are Required)

Actual Hook Development (in) 15.46 Req'd Hook Development ldh (in) 12.52

*** Ref. ACI 11.5.5 & 11.5.6.3

Anchor Bolt Pull-Out:

φPc=φλ(2/3)f'c
1/2

(2.8ASLOPE+ 4AFLAT) 345.1 Pu (kips) 623.2

Pier Rebar Development Length (in) 55.63 Required Length of Development (in) 27.38

Flexure in Slab:

   φMn (ft-kips) 6297.5 Mu (ft-kips) 6291.8

a (in) 2.77

Steel Ratio 0.01057

β1 0.825

Maximum Steel Ratio (�t) 0.0197

Minimum Steel Ratio 0.0018

Condition 1 is OK, 0 Fails

Minimum Mat Width 1

Maximum Soil Bearing Pressure 1

Pier Area of Steel 1

Pier Shear 1

 Two-Way Shear 1  

Overturning 1

Anchor Bolt Pull-Out 1

Flexure 1

Steel Ratio 1

Interaction Diagram 1

One-Way Shear 1

Hook Development 1

Minimum Mat Depth 1
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DRILLED STRAIGHT PIER DESIGN BY SABRE INDUSTRIES

380' S3TL Series HD1 HARNETT COUNTY Oakridge River Road, NC (21-1221-JDS) 07/23/20 REB

Factored Uplift (kips) 623.16

Factored Download (kips) 738.95

Factored Shear (kips) 74.74

Ultimate Bearing Pressure 101.1

Bearing �s 0.75

Bearing Design Strength (ksf) 75.825

Water Table Below Grade (ft) 16

Bolt Circle Diameter (in) 18

Top of Concrete to Top

of Bottom Threads (in) 72.625

Pier Diameter (ft) 5 Minimum Pier Diameter (ft) 2.83

Ht. Above Ground (ft) 0.5

Pier Length Below Ground (ft) 40.5

Rebar Quantity 18

Rebar Diameter (in) 1.27

Rebar Area (in²) 22.80 Minimum Area of Steel (in²) 14.14

Rebar Spacing (in) 8.98

Tie Diameter (in) 0.5

Tie Spacing (in) 12

f'c (ksi) 4.5

fy (ksi) 60

Unit Wt. of Concrete (kcf) 0.15

Volume of Concrete (yd
3
) 29.82

Depth at Bottom of Layer (ft) Ult. Skin Friction (ksf) Ult. Skin Friction (Uplift) γ (kcf)

3.5 0.00 0.00 0.11

6 1.65 1.65 0.11

8.5 0.71 0.71 0.11

13.5 0.93 0.93 0.11

16 0.78 0.78 0.11

18.5 0.88 0.88 0.11

23.5 0.93 0.93 0.11

28.5 1.08 1.08 0.11

33.5 1.70 1.70 0.11

38.5 1.88 1.88 0.11

42 1.92 1.92 0.11

Length to Ignore Download (ft) 0
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DRILLED STRAIGHT PIER DESIGN BY SABRE INDUSTRIES (CONTINUED)

Download:

�s, Download Friction 0.75

Qf, Skin Friction (kips) 730.3 Ws (kips) 87.5

Qb, End Bearing Strength (kips) 1985.1 Wc (kips) 120.8

Download Design Strength (kips) 2036.5 Factored Net Download (kips) 778.9

Uplift (skin friction):

�s, Uplift 0.75

Qf, Skin Friction (kips) 730.3

Wc (kips) 120.8

Ww (kips) 30.0

Uplift Design Strength (kips) 629.4 Factored Uplift (kips) 623.2

Uplift (cone):

Ws,cone (kips) 3368.9

Ww,cone (kips) 490.2

Wc (kips) 120.8

Ww,cyl (kips) 30.0

Uplift Design Strength (kips) 2672.5 Factored Uplift (kips) 623.2

Tension:

Design Tensile Strength (kips) 1231.3 Tu (kips) 623.2

Shear:

φVn (kips) 183.7 Vu (kips) 74.7

φVc=φ2(1+Nu/(500Ag))f'c
1/2

bwd (kips) 183.7

Vs  (kips) 0.0  *** Vs max = 4 f'c
1/2

bwd (kips) 772.8

Maximum Spacing (in) 7.81 (Only if Shear Ties are Required)

*** Ref. ACI 11.5.5 & 11.5.6.3

Anchor Bolt Pull-Out:

φPc=φλ(2/3)f'c
1/2

(2.8ASLOPE+ 4AFLAT) 426.0 Pu (kips) 623.2

Rebar Development Length (in) 52.76 Required Development Length (in) 28.74

Condition 1 is OK, 0 Fails

Download 1

Uplift 1

Area of Steel 1

Shear 1  

Anchor Bolt Pull-Out 1

Interaction Diagram 1
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