




Self-Supporting Tower Section Data

Section
Number

Bottom
Elevation

(ft)

lop
Elevation

(ft)
Model

Bottom
Face

width (ft)

Top Face
width (ft)

Number
of Panels

Leg Size (in) DiagonalSize (in) Girt Size (in)
Mid-Horizontal

Size (in)
Redundant

Horizontal Size (in)
Redundant

Diagonal Size (in)

13 240 250 NFZ 1.5 1.5 7 SR 1.5 SR 5/8 SR 5/8 SR 5/8
12 220 240 NFZ 1.5 1.5 14 SR 1.5 SR 5/8 SR 5/8 SR 5/8
11 200 220 NFZ 1.5 1.5 14 sR '1.75 SR 5/8 SR 5/8 SR 5/8
10 180 200 NFX 3.0 1.5 I SR 1,75 SR 5/8 SR 3/4 SR 3/4
I 160 180 NFX 3.0 3.0 8 sR 1.75 SR 5/8 SR 3/4
I 140 160 NFX 3.0 3.0 I sR 2.25 SR 5/8 SR 3/4
7 120 140 NSX 5.0 3.0 4 P4x.237 L13l4x1 3l4x1l8
b 100 120 NSX 6.5 5.0 4 P4x.237 L1 314x1 3l4x118

5 80 100 NSX 8.0 6.5 3 P4x.237 L1 314x1 3l4x118

4 60 80 NSX 9.5 8.0 3 P5x.258 L1 314x1 3l4x118

3 40 60 NSX 11.0 9,5 3 P5x.258 L2x2x118

2 20 40 NSX 12.5 11.0 3 P5x.258 L2112x2112x3116
1 0 20 NSX 14.0 12.5 3 P5x.258 L2112x2112x3116

Tower Reactions

No lce
Shear: 16.8 kips
Moment: 1811.7 ftkips
Weight: 17.8 kips

\Mth lce
Shear: 9.4 kips
Moment: 1216.5ft-kips
Weight: 40.8 kips

Leq Reactions
Compression: 155.4 kips
Uplift: -138.3 kips
Shear: 1 1.0 kips
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One plain nut and one lockwasher per bolt.

NSX-SR Top Connection Detail

NSX Section Legend:
A. Climbing Leg
B. Non-Climbing Leg
C. Diag., Panel 1

D. Diag., Panel2
E. Diag., Panel 3
F. Diag., Panel 4
G. Top Girt
H. Spacer
J. Leg Bolts
K. Diagonal Bolts
L. Stitch Bolts
M. Top Girt Bolts

H

K,
One plain nut and one lockwasher per bolt.

NSX Spacer Detail

One plain nut and one lockwasher per bolt.

NSX-SR Leg Connection Detail

NSX-SR Section Detail ^fl
1. A part number is stamped on the bottom footpad of each leg.
2. A part number is stamped and /or labeled on the bottom end of each angle.
3. Be sure to place diagonal bracing angles in correct positions, angles in the top
panel may be longer than they are in the middle panel.
4. The bolt head must bear against the angle bracing.

One plain nut and one lockwasher per bolt.

NSX-SR Bracing Connection Detail

AUG 2 4 20t6
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Self-Supporting Tower - NFZ Section Data

Section
Number

Section
PN

13 164835
12 1 63823
11 1 60853

Self Supporting Tower - NFX Section Data

10 1 60852
I I 62880
8 1 60850

NFZ Section Hardware

Item Elevation Leq Elolts Section We¡ght (lbs)
13 240 (12\ 1" x 3-314" 340
12 220 (12) 1" x 3-314" 650
11 200 n2\ 1" x3-314" 720

NFX Section Hardware

10 180 (12) 1" x 3-314" 990
I 160 (12) 1" x 3-314 870
I 140 (24) 314" x 3-314" 1540

NSX Section Part Numbers

Item Elevation
Climbing
Les (A)

Non-Climbing
Les (B)

uragonal
- Panel 1

(c)

Dlagonal
- Panel 2

(D)

Diagonal
- Panel 3

(E)

Diagonal
- Panel 4

(F)

Top Girt
(G)

Spacer
(H)

7 120', - 140' 141631 170765 170766 170767 170768 132233
b 100'- 120' 141292 1 67055 I 67056 167057 167058 132233
5 80'- 100' 141259 166994 1 66995 166996 132233
4 60'- 80' 141264 167316 167317 16731 8 132233
3 40'- 60' 141264 1 67808 1 67809 167810 132233
2 20' - 40' 141264 1 66861 166862 1 66863 132233
1 0' - 20' 237824 1 66864 1 66865 166866 132233

NSX Section Hardware

Item Elevation Leg Bolts (J)
Diagonal Bolts

(K)
Stitch Bolts (L)

Top Girt Bolts
(M)

Sectron
Weight
(Lbs.)

7 120', - 140', (24) 314" x 3-112" (48) 5/8" x2-112" 12) 518" x2-112" 1280
b 100' - 120' (24) 314" x 3-112" (48) 5/8" x2-112" fi2\ 518'x2-112" 1320
5 80'- 100' (24) 314" x 3-112" (ób) 5/ö x ¿-1t¿" (9) þ/ö" x ¿-1t¿" 1290
4 60'- 80' (24) 3t4" x3-112" (36) 5i8" x2-1t2" (9) 5/ö" x ¿-'U¿" 1 550
3 40'- 60' (24) 314" x 3-112" (36) 5/8" x2-112" (9) 5/8" x2-112" 1630
2 20' - 40' (24) 314" x 3-112" (36) 5/8" x2-112" (9) 5/ð' x ¿-1t¿ 2030
1 0'-20' 0 (36) 5/8" x2-1t2" (9) 5/8" x2-1t2" 2080
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3/4" Diameter x 48" ASTM F1554 Grade '105

anchor bolts, P/N 103342
on a 9-114" bolt circle,
8 per leg, 24total.

DETAIL A
Bolt hole must be aligned with

center of tower.
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Embedment Plate
P/N '102490

Center of Tower
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30'

Notes:
1. All Dimensions are from

Center of Bolt Circles.
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Antenna Loading

Heioht QtV. Description
250' 1 4'Liqhtninq Rod
250' 1 Beacon LED (21in Dia.)

250' 1 Precipitation Sensor
250' 1 Temperature Sensor
25o', 1 Goal Post-12'w/ 2 Devices
99' 1 20'Boom
92', 1 20'Boom
33' 1 Temperature Sensor

25]', 1 Beacon LED (21in Dia.)
250' 2 10'Boom
I 81' 1 15'Boom

Feedline Loading

Heiqht QtV. Description
0'- 250' 10 LDF2-50 (3/8 FOAM)
0'- 99' 2 LDF2-50 (3/8 FOAM)
o' - 92' 2 LDF2-50 (3/8 FOAM)

0'- 250' 1 1" Conduit
0'- 33' 2 LDF2-50 (3/8 FOAM)
0'- 181' 2 LDF2-50 (3/8 FOAM)
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Tower Notes:

1 . Tower is designed per TIA-222-G, "Structural Standard for Antenna Supporting Structures and Antennas," for the following loading conditions:

90 mph 3-second gust basic wind speed with no ice (Equivalent to 116 mph 3-second gust ultimate design wind speed)

60 mph 3-second gust basic wind speed with 112 inch basic ice thickness

Structure Class: ll
Exposure Category: C

Topographic Category: 1

2. A tower field inspection shall be performed in order to verify that design exposure and topographic parameters are consistent with the existing tower site conditions.

3. Tower design includes the antennas, dishes, and/or lines listed in the appurtenance loading tables on sheet 5.

accordance withTIA-222-G and OSHA standards and all applicable building codes.

5. Field connections shall be bolted. No field welds shall be allowed unless otherwise noted.

6. Structural bolts shall conform to ASTM 4325, exceplfor 112 inch diameter and smaller bolts, which shall conform to ASTM 4449 or SAE J429 Grade 5.

7. Structural steel and connection bolts shall be galvanized after fabrication in accordance with TIA-222-G.

8. All high strength bolts shall be tightened to a "snug tight" condition as defined in the RCSC "Specification for Structural Joints Using ASTM 4325 or 4490 Bolts."

9. Tower shall be marked and lighted in conformance with local building codes, FAA regulations, and TIA-222-G.

10. Tower shall be grounded in conformance with local building codes and TIA-222-G.

11. Allowable tolerance on as-built tower steel height is plus 1o/o or minus 1l2o/o.

12. Maintenance and inspection shall be performed overthe life of the structure in accordancewithTIA-222-G.

13, Material specifications:

Self Supporting Pipe Legs - ASTM 4500 Grade 50

Self Supporting Solid Legs 1-112" - ASTM 4572 Grade 50

Self Supporting Solid Legs '1-3l4" and larger - ASTM 4572 Grade 58

Angle Bracing - ASTM 4529 Grade 50

Leg Footpads - ASTM 4572 Grade 50

Leg Side Plates - ASTM 436 (Min)

14. Remove anchor bolt template before erecting tower.
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0.75" dia. x 48" ASTM F1554 grade
P/N 103342 on a 9.25" bolt circle.
I per leg,
24 total

'105 anchor bolts,

5 314"
(+3116"1-114")

[- 
9'-6"

Anchor bolt must be lined up with
the center of the tower as shown.

Center of Tower
to Center of Pier

Embedment plate
P/N 102490
1 per leg,
3 total.19'-0" 12'-1 112"

7',-5 314"
Center of Tower

9'-6"
Center of Mat

14'-0"
Face Width of Tower

(AllThree Sides Equal) PIER DETAIL CAUTION:
1. Ensure that all anchor bolt nuts are tightened.
2. Ensure that all three face width dimensions

(pier center to pier center)
are measured and verified before pouring concrete.

Concrete Compressive Strength, fc = 4000 psi

19'-0"

PLAN VIEW
(Reinforcement not shown for clarity)

2'-6" Dia. Piers may be constructed square. #6 vertical reinforcing bars,
93.00" long before being bent with
(2.25" bend radius)
11.25" long 90 degree standard hook
spaced at 5.8" O.C. around inside of ties.
12 per pier,
36 total.

#4 circular reinforcing ties,
92.00" long before being bent into
24.00" outer diameter circle with '18.00" overlap,
top 2 spaced at 5.00" with the remainder
spaced al1O.7" O.C.to the top of pad.
8 per pier,
24 tolal.

3"
Clear Cover

GRADE

horizontal reinforcing bars,

ELEVATION VIEW

222.00" long each,
spaced at 1 1 .1" O.C.,
each way top and bottom
21 per direction per layer,
84 total.

Combined Footing
Mat with Raised Piers

(Concrete Volume: 23.4 cu. yd.)
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Foundation Notes:

1. This foundation has been designed for the following tower reactions:

Leg Compression: 155.4 Kips

Leg Uplift: 138.3 Kips

Tower Shear: 16.8 Kips

Tower Moment: 1812 Ft-Kips

Tower Weight: 17.8 Kips

2. Foundation design is based on the Geotechnical Report dated 02103/2016, by RRC Power & Energy, LLC; Project No. GE1 507013 (Boring PPT-1).

frost penetration and groundwater depth. Local frost depth must be no deeper than the bottom of the base foundation or the top of the anchor.

5. Welding is prohibited on reinforcing steel and anchorage.

and frozen soils and foreign materials.

8. Finished grade shall be leveled over the entire foundation footprint. Backfill is recommended to slope to native grade using a 2:1 (H:V) slope.

9. Loose material shall be removed from bottom of excavation prior to concrete placement.

10. Concrete cover from exposed surface of concrete to surface of reinforcement shall not be less than 3".

1 I . Concrete and reinforcement installation must conform to ACI 318, "Building Code Requirements for Structural Concrete."

12. Concrete shall develop a minimum compressive strength of 4000 psi at 28 days.

13. Concrete shall be placed as soon as practical after excavating to avoid disturbance of bearing and side wall surfaces

14. Concrete contractor shall be responsible for properly aligning anchor bolts before and after placing concrete, regardless of whether an anchor bolt template is provided.

15. Positive drainage shall be maintained during construction and throughout the life of the facility to minimize the potential for surface water infiltration.

overexcavation depth below footing base elevation.

the foundation.

suitable for cold joints.

21. Groundwater was not encountered during the geotechnical investigation.

compaction operations.

ACI 318 Chapter 4, and provide proper workability and consistency for placement based on expected site conditions.

25. During placement of reinforcing bars in footings, the bars may be supported on precast concrete blocks (e.9. CMUs).
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