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Notes 3:
All plate material shall shall have a minimum yield strength1.
of 345 MPa (50 ksi)
Sq. Tube shall be 125mm x 125mm x 6mm GR. Q345 (5" x 5" x 0.25" ASTM A500 Gr B)2.
All right angles shall be Q235 (ASTM A36) or equivalent3.
All welding shall conform to the minimum requirements4.
of AWS D1.1
All welding shall be done by welders qualified under AWS5.
specifications, using E80XX, low hydrogen electrodes
All components shall Hot Dip Galvanized in accordance with6.
ASTM A123
Debur all sharp edges7.
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AFS 2000 Bill of Materials
# DESCRIPTION QTY. Weight (kg/ lbs)
1 Kingpost 1 3450/ 7590
2 Upper Chord 125mm x 125mm x 6mm (5"x5"x0.25") 20 142/ 313
3 Ballast Tray 20 280/ 616
4 Vertical Web w/ Gusset Plate Assembly 20 18.6/ 41
5 Diagonal Web - Double Angles 40 9.5/ 21
6 M12 (1/2-13) Hinge Rod w/ (4x) Nuts and Washers 20 1.3/ 3
7 Sidewall (hinged) 20 94/ 207
8 Vertical Hinge Post 20 16/ 35.2
9 Horizontal Brace 20 3.5/ 8
10 Diagonal Brace 20 3.9/ 9
11 Clevis & Cotter 12mm x 75mm (1/2" x 3") 20 0.1/ 0.22
12 Clevis & Cotter 12mm x 115mm (1/2" x 4.5") 80 0.14/ 0.31
13 Cylinder Bracket 1 193/ 425

15

AFS 2000 Bolts, Nuts & Washers (other equivalent grades acceptable)
# Unit Bolt Size Length Width Across Flats Thread Length Grade Coating Nut Qty. Washer Qty. Bolt Qty.
14 Metric M16x2 65mm 24mm Full Thread 8.8 Hot Dip Galv. 120 240 120
14 Imperial 5/8-11 2.5" 15/16" Full Thread A325 Hot Dip Galv. 120 240 120
15 Metric M24x3 75mm 36mm Full Thread 8.8 Hot Dip Galv. 140 280 140
15 Imperial 1-8 3" 1-1/2" Full Thread A325 Hot Dip Galv. 140 280 140
16 Metric M36x4 300mm 55mm 250mm 8.8 Hot Dip Galv. 138 184 46
16 Imperial 1 3/8-6 12" 2-1/16" 10" A325 Hot Dip Galv. 138 184 46
17 Metric M42x4.5 300mm 65mm 250mm 8.8 Hot Dip Galv. 18 24 6
17 Imperial 1 1/2-6 12" 2 3/8" 10" A325 Hot Dip Galv. 18 24 6
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Design Codes
ANSI/ TIA-222-G, Structural Standard for Antenna Supporting Structures and Antennas•
ASCE/ SEI 7-05, Minimum Design Loads for Building and Other Structures•
IBC 2009, International Building Code•
AISC and RCSC, Specification for Structural Joints using ASTMA325-A490 Bolts or equivalent•
AWS D1.1•
IEC 61400-2•
Eurocode 3, 1-9•

Design Loadings
Design Wind Speed - 133 mph (59.5 m/s)•
Deflection based on - 60 mph (27 m/s)•
Basic wind speed w/ 0.75" (19 mm) ice - 50 mph (22.4 m/s)•
Classification of Structure - Class II•
Exposure- C•
Topographic - Category 1•

Ballast
Backfill / Ballast Material – Bulk Dry Density shall be 2700 lb/ yd3 (16 kN/m3)•
Ballast Volume - 150 yd3 (115 m3)•
Allowable soil bearing pressure at max capacity 4000 psf  (192 kPa)•
Minimum allowable soil bearing pressure 1500 psf (72 kPa)•
Steel Structure Self Weight•

Foundation - 28270 lb (12850 kg)•
Sidewalls - 5200 lb (2360 kg)•

Aluminum tape works well to fill gaps in sidewall when using fine grain materials for ballast•

Design Load Combinations.
Dead: Tower Self Weight + Steel Structure Self Weight + Backfill Material Self Wt•
Wind: Tower Horizontal Reaction + Tower Moment Reaction•
Service: 0.9 Dead + 1.35 Wind•
Ultimate: 0.9 Dead +1.35 Wind•

Geotechnical Investigation
It is recommended that a site study be conducted to verify that the soil parameters equal or exceed•
the requirements shown above.

Important Note:
Please contact ARE directly with questions or concerns, or if just unsure about the aforementioned details and requirements.  
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Preloaded High Strength Structural bolts
The bolts shall be in accordance with AISC and RCSC (DIN 6914 / ISO 7412).•
The bolts shall be installed and preloaded in accordance with AISC and RCSC (BS EN 1090-2:2008)•
The slip resistances of the structural bolts were calculated in accordance with AISC and RCSC (EN 1993-8: 2005). It is•
understood that the steel will be hot dipped galvanized after fabrication and a bitumen coating will
be applied on direct burial only. The bitumen coating is not suitable on the surface of these joints and therefore it is
necessary to mask the faying areas prior to the application of the bitumen paint. 
The friction coefficient factor is taken as 0.2 which is recommended for hot dipped galvanized surfaces.•

Preloaded bolt installation
The contact surfaces shall be free from all contaminants, such as oil, dirt or paint.•
Burrs that would prevent solid seating of the connecting parts shall be removed.•

Torque control method 
In the torque control method the torque is applied in two steps.•

The first step, after bedding of the joint, is to apply a torque of up to 75% of the required torque value to all the bolts.1.
The second step is to apply an additional torque to each bolt such that the total applied to the bolt is up to 110% of2.
the required nominal torque value. The extra 10% is to offset the subsequent torsional relaxation of preload in the connection 
when the tightening wrench is removed.

1. Level and compact base soil where foundation will rest. Make sure to remove all organic materials.
2. Set king-post in center of compacted base soil.
3. Position ballast trays around Kingpost and bolt together loosely.
4. Attach large diagonal cords to kingpost and outer tray rim, including vertical and diagonal web braces. Loosely bolt together all structural members.
6. Snug tighten all outside perimeter bolts first then work inward toward Kingpost tightening all remaining bolts.
7. Torque all bolts to specified value or use "Turn of the Nut Method."
8. If foundation is above grade, install hinged side-walls.
9. Fill with specified ballast material.

Tools
185 cfm compressor (100’ hose, Chicago fittings)•
3/4 “ drive air impact (1500 lb. torque min.)•
3/4 “ drive universal•
3/4 “ drive battery impact (if you have one)•
3/4 “ drive ratchet & breaker bar (handle length minimum 12”•
3/4 " sockets, deep & shallow   24mm, 36mm, 55mm, 65mm•
Combination wrenches  24mm, 36mm, 55mm, 65mm•
Adjustable wrench (crescent wrench) 18" to 24”•
Pipe wrench to fit up to 55mm•
Sleever bar, 24 “•
Johnson bar (long pry bar)•
Beater 8 # long handle (sledge hammer)•
Beater 3 # short handle (sledge hammer)•
Bull pins, drift pins, couple of em•
Crow Bars 12" & 18"•

Rigging
Continuous straps 1 “ x 8 ‘ 6,000 # x 4•
Shackles  (2x) 3 1/4 ton (5/8) & (2x) 4 3/4 ton (3/4)•
Telehandler - 12,000 lb capacity•
Optional - 28,600 lb crane•

General Installation Steps:
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87.99in

2235mm  

335.04in
8510mm

  
324.79in

8249.70mm  
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2116mm  

  
337.21in

8565.06mm  

  
331.04in

8408.38mm  

Below Grade
(Sidewalls not required)

Above Grade
(Sidewalls Hinged)
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(C) 
84.65
2150 mm

(A) 
354.33
9000 mm

 (D) 

 (B) 

Grade

Site Control
(A) - Earth material shall be excavated and prepped to a diameter and depth of
355" x 85"/  (9m x 2.15m).
Excavation walls shall be properly sloped to avoid cave-in.

(B) - Minimum allowable soil bearing capacity at maximum structural capacity shall
meet or exceed 4000 psf/ (192 kPa)
Subsoil layer (bearing strata) shall be leveled  prior to placing foundation
structure in excavated hole. A 4"/ (100mm) layer of coarse sand may be used to provide
good contact between foundation and compacted subsoil layer.

(C) - Backfill using excavated soil. Backfill material shall be free from
all organic materials and be mechanically compacted in layers not 
exceeding 10"/ (250mm). Backfill material must be equal to or exceed a dry
bulk density of 2700 lb/yd3/ (16 kN/m3). 

(D) - Distance from top of kingpost flange to grade shall be 2"/ (50mm).
A slope gradient of 3% to 5% is recommended to mitigate soil saturation and
to facilitate runoff away from tower.

Note: 
For more details and analysis results, refer to the site specific design review report. 

Compacted Backfill 
(native excavated soil)

Native Soil

Compacted Subsoil Layer

Slope Gradient (3% - 5%)

Direct Burial AFS-2000
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879.49in

22339mm  

1273.58in
32349mm

1650.51in
41923mm

Monopole Options
• Hydraulic Tilt-Up
• Conventional Slip-Joint
• Conventional Flanged 

Slip Joint
Flanged

Optional (2x)
143 ton Hydraulic Ram

for use on poles up to 30m
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NOTE:  Max Monopole Height  based on 
individual  pole weight, base moment and 
soil bearing capacity



  
73.61in

1870mm  

The foundation shall bear 
on compacted subgrade

  
238in

6049mm  

  
728in

18500mm  

167.52in
4255mm

CL CL

Pole cradle and 
secondary foundation

optional

Hydraulic Tilt-Up Pole 
(20m Shown  Taller poles designed to suit up to 36m approx.

Notes 2:
Ballast Volume = 108 cu-m (141 cu-yds, 3814 cu-ft)•
Unit Weight•

cu-ft = 45.45 kg (100 lbs)•
cu-yd = 1227.3 kg (2700 lbs)•
cu-m = 1605.5 kg (3532 lbs)•

The foundation design is based upon an ultimate bearing pressure•
of 4000 pounds per square ft (PSF)
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Tower top weight shall not
exceed 14300 lb (6500 kg)
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