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Important Safety Instructions

Read these instructions in their entirety before installing.

1)

2)
3)

4)

5)

6)

7

8)

9)
10)

11)
12)
13)

SAVE THESE INSTRUCTIONS. This manual
contains important instructions for constructing
foundations, and raising, lowering and leveling
towers that MUST be followed.

Read, Understand and Follow all warnings.

Read these instructions in their entirety before
starting foundation construction and tower
installation.

The foundations, instructions and towers described
in this manual are appropriate for XZERES
Skystream 3.7 wind turbines. DO NOT INSTALL
ANY OTHER TURBINE.

Install foundation and tower in accordance with
National Electric Code, and all local building and
zoning codes and requirements.

In this Manual

0 IMPORTANT:

Please take note

9 TIP: Helpful information to ease
the installation

e Professional installation
highly recommended

Warning: Risk of injury or death
- proceed with extreme caution

Obtain building and construction permits prior to starting construction.

Foundation concrete must be completely cured prior to installing tower [Minimum 2500 PSI,

(17235 kPa) 28 day strength].

Skystream uses high voltage and is potentially dangerous. Follow all safety precautions at all

times.

Follow proper grounding procedures for tower, foundation and wind turbine.

Remain at a safe distance when raising and lowering tower. NEVER stand or walk under tower

while it is being raised or lowered.
Be aware of overhead power lines.

Do not attempt to raise tower on a windy day.

Always wear personal protection equipment — closed toe shoes, work gloves, safety glasses, and

hardhat.
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PRIOR TO INSTALLATION

Introduction

This manual provides information for foundation construction, tower assembly, and tower installation for
the following XZERES segmented monopole towers with a Skystream 3.7 wind turbine:

* 34t (10.4 m) Monopole Sectional Tilt-Up Tower, part number 3-CMBP-3218-10
« 45 ft (13.7 m) Monopole Sectional Tilt-Up Tower, part number 3-CMBP-3239-100
« 551t (16.7 m) Monopole Sectional Tower, part number 3-CMBP-3239-200
« 70 ft (21.3 m) Monopole Sectional Tower, part number 3-CMBP-3239-300
Information for construction of two types of foundation is provided. The choice of foundation will depend

on local building conditions, available construction equipment, and local regulations. The foundation
types include:

* Mat Foundation — A square foundation; side dimensions vary based on wind speed, depth is
approximately four feet deep depending on tower.

» Pier Foundation — A “column” shaped foundation; the diameter and depth of the column vary
depending on soil conditions and maximum wind speed.

Directions for raising, leveling, and lowering the tower are provided in this manual, refer to the
Skystream Owner’s Manual for instructions for bolting Skystream on the tower.

IMPORTANT NOTE:

The foundation drawings contained in the Appendices of this manual present foundations
designed in accordance with the 2006 INTERNATIONAL BUILDING CODE (IBC 2006) and ASCE
7-05 MINIMUM DESIGN LOADS FOR BUILDINGS AND OTHER STRUCTURES.

These drawings may therefore not be appropriate in localities with construction requirements
that differ from these standards.
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Building Permits and Zoning Requirements
Building codes and installation requirements may vary greatly depending on state, city, and local
townships. Be sure to obtain all required building permits BEFORE beginning the installation.

Be sure you understand all installation and inspection requirements. Many localities require inspections
at key phases of the installation before additional work can proceed.

0 IMPORTANT: Do not pour concrete before all required permits are obtained, inspections
completed, and you are authorized to proceed.

Professional Installation

Constructing the foundation and raising the Skystream requires in-depth knowledge of Skystream
systems, specialized equipment, experience constructing concrete forms and knowledge of local zoning
and building codes and inspection requirements. XZERES requires all dealer selling and installing
Skystream systems to have completed up-to-date factory training.

Towers are not be to be installed by any unauthorized person. Dealers displaying the “Skystream
Dealer” insignia (shown here) on the XZERES Web site have completed factory training on the correct
and safe installation of the tower (and Skystream).

Skystream Dealer
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Siting — Finding the best location for Skystream

The optimum location to install any wind turbine, including Skystream, is often a compromise. Local
building restrictions, the height of surrounding structures, wire length, and available open space may
require Skystream be installed in a less than optimum location. At a minimum try to observe the
following general rule for siting the turbine.

TIP:

Your dealer can help you determine the best location for Skystream on your property.
Prevailing Wind —>

Optimal Skystream location.

The General Rule: For optimum performance, install Skystream 20 ft (6.5 m) above any surrounding
object within a 250 ft (75 m) radius. See figure above.

When raising the 45 ft (13.7 m) tower using the Gin Pole Kit a minimum of approximately 110 ft (37 m)
are required. Slightly over 50 ft (17) are required on one side of the foundation for the tower and
Skystream blades. Depending on the length of vehicle used to raise the tower, over 60 ft (20 m) may be
required on the other side of the foundation for the vehicle, pulling cable and gin pole. Slightly less
space is required to raise the 34 ft (10.4 m) tower. Refer to the accompanying figure. Refer to the
accompanying figure.

'

«— 50— -« 60’ >
(17 m) (20 m)

Fouiy —

< 110’ (37 m) >

¥ TIP: Approximately 110 ft (37 m) are required to raise the tower vertically into position. 50 ft
(17 m) are required on one side of the foundation for the tower and wind generator. An additional 60 ft
(20 m) are required on the other side of the foundation for the gin pole and pulling vehicle.
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CONSTRUCTING THE FOUNDATION

Foundation Drawings

Detailed technical drawings are provided in Appendices A, B, C and D respectively. The drawings were
prepared by Tower Engineering Professionals (TEP), Raleigh, North Carolina and reviewed and
certified by a State of Arizona Registered Professional Engineer.

The drawings are provided as a reference to assist with obtaining building permits and with the
construction approval process.

Note: The dimensions for Pier foundations will vary based on the Soil Class and Wind Zone. For Mat
foundations, the Soil Class is assumed to Class 5 (worst case) and therefore the dimensions will
only vary based on the Wind Zone.

Wind Zones
The foundation dimensions are in part dictated by the maximum anticipated wind speed the turbine will
experience. A larger (or deeper) foundation is required to withstand higher speed winds.

The dimensions and construction details for each of the foundations will change based on the
anticipated wind speed. Refer to the accompanying tables to determine your Wind Speed Zone and the
location of the foundation dimensions for your tower height and foundation type.

Wind Zones
Zone | Wind Speed Tower Height | Foundation | Wind Zone | For Dimensions See
120 — 150 mph / .
1 54— 67 m/ sec 34 ft (10.4 m) Mat 2 Appendix A, Sheet S-3A
90 — 120 mph / .
2 40 — 54 m | sec 34 ft (10.4 m) Mat 3 Appendix A, Sheet S-3B
3 <90 mph /40 m /sec 34 ft (10.4 m) Pier 2&3 Appendix A, Sheet S-5
45 ft (13.7 m) Mat 2 Appendix B, Sheet S-3A
@ 45 ft (13.7 m) Mat 3 Appendix B, Sheet S-3B
e . 45 ft (13.7 m) Pier 2&3 Appendix B, Sheet S-4, S-5
TIP: Excellent wind speed -
information is available on the 55 ft (16.8 m) Mat 1 Appendix C, Sheet S-4A
internet at 55 ft (16.8 m) Mat 2 Appendix C, Sheet S-4B
http://www.awea.org/index.aspx -
55 ft (16.8 m) Mat 3 Appendix C, Sheet S-4C
55 ft (16.8 m) Pier 1,2&3 Appendix C, Sheet S-5, S-6
TIP: If your installation 70 ft (21.3 m) Mat 1 Appendix D, Sheet S-3A
requires “Wet Stamped” Foundation .
Drawings for your state they may be 70 ft (21.3 m) Mat 2 Appendix D, Sheet S-3B
purchased from Tower Engineering 70 ft (21.3 m) Mat 3 Appendix D, Sheet S-3C
Professionals, Raleigh , North - - ) )
Carolina. Phone: 919.661.6351. 70 ft (21.3 m) Pier 1,2&3 Appendix D, Sheet S-4, S-5
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Soil Conditions

As with the Wind Zones described (previous page), the size of a foundation required to support a wind
turbine and tower is in part determined by the soil conditions in which the foundation is constructed.
Loose sandy soil will require a larger foundation than bedrock.

Refer to the following tables to determine your Soil Class and the location of the foundation dimensions
for your tower height and foundation type.

Soil Class | Description

1 Crystalline Bedrock

2 Sedimentary and Floated Rock

3 Sandy Gravel and / or Gravel

4 Sand, Silty Sand, Clayey Sand, Silty Gravel, and Clayey Gravel

(SW, SP, SM, SC, GM, and GC)

5 Clay, Sandy Clay, Silty Clay, Clayey Silt, Silt and Sandy Silt
(CL, ML, MH, and CH)

Tower Height Foundation Wind Zone | For Dimensions See

34t (10.4 m) Mat B ** See Wind Zone data, see ** below
34t (10.4 m) Pier 3,45 Appendix A, Sheet S-5

45 ft (13.7 m) Mat 5 ** See Wind Zone data, see ** below
45 ft (13.7 m) Pier 3,45 Appendix B, Sheet S-5

55 ft (16.8 m) Mat B ** See Wind Zone data, see ** below
55 ft (16.8 m) Pier 1,2,3,4,5 Appendix C, Sheet S-6

70 ft (21.3 m) Mat 5 ** See Wind Zone data, see ** below
70 ft (21.3 m) Pier 1,2,3,4,5 Appendix D, Sheet S-5

**  All Mat Foundation Dimensions are based on Soil Class 5 conditions.
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Selecting a Foundation Configuration — Pier or Mat
The choice of foundation — Pier or Mat — will depend on a number of factors including soil conditions,
the depth of the local water table, frost line and available excavation equipment.

If, for example, a contractor has the correct size auger, installing a Pier foundation may be a more
economical choice than a Mat foundation since it may use substantially less concrete.

Regardless of the type of foundation, the foundation must extend below the frost line and must also be
above the water table. Engineering professionals must be consulted prior to construction if the frost line
is known to be greater than the foundation depth or the water table is less than the foundation depth.

Foundation Bolts and Templates
The 34 ft (10.4 m), 45 ft (13.7 m), 55 ft (16.8 m) and 70 ft (21.3) towers each require different
foundation bolt kits as follows:

* 34 ft (10.4 m) and 45 ft (13.7 m) Monopole Sectional Towers, two options for Foundation Bolt Kits are
available: 3-CMBP-3258-01 or 3-CMBP-3294

» 55 ft (16.7 m) Monopole Sectional Tower, use Foundation Bolt Kit 3-CMBP-3259-01
* 70 ft (21.3 m) Monopole Sectional Tower, use Foundation Bolt Kit 3-CMBP-3260-01

Each Foundation Bolt Kit includes hot dipped galvanized bolts, nuts and washers constructed of the
appropriate steel alloys — DO NOT SUBSTITUTE ALTERNATIVE NUT BOLTS OR WASHERS.

The bolt kits differ from each other in a number of ways. The bolts for the 34 ft (10.4 m), 45 ft (13.7 m)
and 55 ft (16.7 m) towers are 42 inches (16.5 cm) long while the bolts for the 70 ft (21.3 m) tower are
50 inches (19.7 cm) long.

Additionally, the bolt kit for the 34 ft (10.4 m) and 45 ft (13.7 m) towers include extra nuts to enable use
of the hinge plate kit such that the tower may be tilted into position. All bolt kits include a paper template
which may be used to construct a rigid template for securing the foundation bolts as the concrete is
poured.

Positioning the Foundation Bolts (Pier and Mat foundations)
Regardless of the foundation it is vital the foundation bolts are correctly positioned in the foundation or
it may be extremely difficult if not impossible to bolt the tower to the foundation.

Warning : Be certain to use the correct bolt circle template:
34 ft (10.4 m) tower - use 17 inch bolt circle template
45 ft (13.7 m) tower - use 19 inch bolt circle template
55 ft (16.7 m) tower - use 23 inch bolt circle template
70 ft (21.3 m) tower - use 23 inch bolt circle template

Using the paper template supplied with the foundation bolt kit as a guide, construct a rigid template to
position the foundation bolts. Secure the foundation bolts to the rigid template using the foundation
nuts. Rigid templates may be fabricated using a single piece of plywood or using two pieces of plywood
separated by 2 x 4 in lumber.

Warning: The foundation bolts MUST project above the foundation 7.0 +/- 0.38 in (18.0 cm +/- 10 mm)
and be vertical and parallel to each other. These dimensions are especially critical if the
tower is to be tilted into position using hinge plate kit and gin pole. Refer to Appendix E page
65, step 1 & Appendix F page 73, step 1.
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Hinge Plate and Gin Pole Installation (34 ft and 45 ft Towers)

The 34 and 45 ft towers may be tilted into position using the appropriate Hinge Plate and Gin Pole Kit.
The kits may also be used to aid in with assembly of the tower sections. Refer to the “Assembling
Tower Sections Using the Gin Pole” section of this manual. Observe the following important notes:

IMPORTANT NOTES:

The 34 ft tower requires: Gin Pole Kit PN 2-TWS-102; (Gin Pole PN 3-CMBP-3221) and Hinge Plate
Kit PN 2-TWS-103; (Hinge Plate PN 3-CMPB-3220).

The 45 ft tower requires: Gin Pole Kit PN 2-TWS-200; (Gin Pole PN 3-CMBP-3241) and Hinge Plate
Kit PN 2-TWS-300; (Hinge Plate PN 3-CMPB-3240).

Installation of either Hinge Plate Kit (for 34 or 45 ft tower) requires use of Foundation Bolt Kit
3-CMBP-3258-01.

The foundation concrete must be fully cured (typically 28 days unless accelerants are used) prior to
the tower installation. Concrete minimum compressive strength is 2500 PSI (17235 kPa).

Refer to Appendix E or F respectively for the 34 ft (10.4 m) or 45 ft (13.7 m) tower and perform the
following steps.

Position the hinge plate fully against the three bolts that will be used to secure the hinge plate.
Thread three nuts onto the bolts and “snug” the nuts and then tighten the nuts an additional quarter
turn.

Install a nut and washer (washers on top of nuts) on each of the eight foundation bolts. The tops of
the washers should be 4.14 inch (105 mm) above the top of the foundation bolts as shown in
Appendix E and F.

Attach the two Hinge Plate Links to the Hinge Plate using the clevis pins and spring pins supplied
with the Hinge Plate Kit.

Attach the tower base section to the Hinge Plate Links using clevis pins and spring pins supplied
with the Hinge Plate Kit. Install the clevis pins as shown in Appendix E and F.

The Hinge Plate and tower base should now appear as shown in Step 3 of Appendix E and F.

Connect the Gin Pole to the to the Hinge Plate Links and tower base using the 5/8 x 4 inch hex head
bolts that securing the tower base to the Hinge Plate Links. Securely tighten the hex head bolts.

The Gin Pole, Hinge Plate and tower base should now appear as shown in Step 4 of Appendix E and F
and assembly of the upper tower sections can begin. Refer to the “Assembling Tower Sections” section
of this manual.

Sectional Monopole Tower Foundation & Installation Manual 3-CMLT-1409-01 Rev C XCO 1110 Pg. 10



Electrical Conduit

Electrical conduit may be cast into the foundation such that the conduit continues below grade to
electrical panel. Alternately wire may be routed between tower base plate and foundation. Refer to local
building codes BEFORE pouring concrete.

Building codes typically require direct burial cables be buried to a minimum depth of 24 in (61 cm) while
cables in conduit may be buried at a depth of 18 in (46 cm). Additionally, most codes prohibit
embedding cables directly in concrete. Refer to local codes for conduit size and minimum depth
requirements.

Tower Grounding
Refer to the Skystream Owner’s Manual for complete directions on grounding the tower. It is vital the
tower be properly grounded to minimize risk of electrical shock.

Completing the Foundation

Refer to the foundation technical drawings contained in the appendices of this manual for complete
notes including; foundation dimensions, construction notes and grading and concrete requirements.
Regardless of the foundation 28 days are required for the concrete to cure to a minimum compressive
strength of 2500 PSI (17230 kPa).
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TOWER INSTALLATION

Assembling Tower Sections Using the Gin Pole (34 ft and 45 ft Towers)

The following equipment should be on hand prior to starting the assembly process:

» 50 ft, 5/16 Grade 70 transport chain with 4700 Ib working load with grab hooks on each end.

» Liquid dish soap

« Short lengths of lumber (4 inch x 6 inch) to support the tower sections as the sections they are
assembled.

At this point the lowest tower segment, the base, should be bolted to the hinge plate and foundation
and gin pole. Perform the following steps to join the tower segments using the gin pole to assist with the
process. Refer to Appendix E or F respectively, for the 34 and 45 ft towers and using a permanent
marker place “Minimum” and “Maximum?” slip length engagement marks at the upper end of the tower
base section.

To join the tower sections together :
* Inspect the mating sections of the tower for burrs and roughness and smooth and repair as
necessary.

+ Align the upper and lower tower section weld seams with each other (see figure).

* Lubricate the base section using a liquid dish soap (do not use grease or oil as this will stain the
tower) and LOOSELY assemble the base and mid-sections.

* Run a5/16 in (8.0 mm) grade 70 transport chain with slip hooks at each end through the tower
sections and secure a4 x 6 x 14 in (10 x 15 x 36 cm) wood block at the end of the pole. See
Appendix E or F, Steps 5, 6 and 7.

» Support the tower midsection at its center of gravity; this will aid keeping the sections aligned axially
and raise the gin pole approximately 10 to 20 degrees above horizontal and insert chain links into
the slotted plates of the gin pole’s central support tube. See Appendix E or F, Step 6.

* The tower sections are fully engaged when a fully grown adult (approximately 200 Ib) can fully pull
down (pull on the end of gin pole) with the gin pole at a angle of 20 degrees above horizontal.

* Repeat the above process by readjusting the chain links as necessary until the tower mid section is
fully seated against the base section.

NOTE : After pulling tower sections together, the tower section being pulled onto the lower section may
or may not reach the “Maximum?” insertion mark. However, each “Minimum” insertion mark
MUST be covered by the corresponding upper tower section.

» Repeat the above procedure with each tower section until all sections are assembled. Support the
tower as needed as each tower section is added.
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Assembling Tower Sections 55 ft (16.7 m) Tower

The procedure for assembling the 55 (16.7 m) tower is much the same as for assembling the 45 ft
(13.7 m) tower; with the major differences being that the 55 ft tower cannot be tilted into position using
a hinge plate and gin pole, and the 55 ft tower requires “come-along” chain hoists to pull the tower
sections together instead of the using the gin pole for that purpose.

The following equipment should be on hand prior to starting the assembly process:
» Two chain hoist “come-alongs” with a minimum 2 ton pull capacity

* Two steel rods, 24 inches long x 1 inch diameter (not provided with tower)
» Liquid dish soap

+ Short lengths of lumber to support the tower sections off the ground as the sections are assembled.
Refer to Appendix G, 53-23 ASSEMBLY and start the assembly by:

* Inspect the mating sections of the tower sections for burrs and roughness and smooth and repair as
necessary. Be sure to inspect and smooth at least the “Design Slip Length” surfaces as indicated in
Appendix G.

» Refer to Appendix G, and using a permanent marker place “Minimum” and “Design” slip length
engagement marks at the upper end of the tower base section.

» Lubricate the lower section using liquid dish soap, lubricate from the top of the section to the
“Design” insertion mark. Do not use grease or oil as this will stain the tower.

« Align the upper and lower tower section weld seams with each other. The weld seam of the “upper”
section should lie directly over the lower section weld seam. Loosely start inserting the lower section
into the upper section.

* Insert 24 inch long by 1 inch diameter steel rods into the holes provided in the individual tower
sections. Refer to Appendix G, Sheet 4, Detail C.

» With one person on each come-along, draw the sections together until the Design slip length is
achieved or the come-along reaches maximum strain. The Minimum slip length must be achieved or
exceeded; the Design slip length is ideal but may not be achievable.

* Repeat the above procedure with each tower section until all sections are assembled. Support the
tower as needed as each tower section is added.

NOTE : After pulling tower sections together the tower section being pulled onto the lower section may
or may not reach the “Design” insertion mark. However, each “Minimum” insertion mark MUST
be covered by the corresponding upper tower section.
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Raising the Tower Using the Hinge Plate and Gin Pole (34 and 45 ft Towers)

Refer to the Skystream Owner's Manual for instructions on completing the electrical connections and
bolting Skystream on the tower. If you have not raised a tower before, XZERES recommends first
raising the tower without the wind turbine installed. This provides the opportunity to practice the
procedure without risking damage to the wind turbine.

Follow these steps to raise the tower:
» If not already installed, bolt the Lifting Eye clamp as shown in Appendix E or F for 34 or 45 ft towers.

» Tilt the gin pole to the vertical position and using two shackles and the wire rope cable (with the
adjustable end) connect the cable to the gin pole and the Lifting Eye clamp as shown in Appendix E
or F.

* Note: If necessary, adjust the cable length by following the Adjusting Cable Length section of this
manual.

» Connect a second wire rope (provided by installer) to the end of the gin pole and “lifting” vehicle.
Minimum strength for the cable and fittings is 7,000 pounds.

« Start to “raise’ the tower by slowly driving the “lifting” vehicle directly away from the tower to take the
slack out of the cable. Keep the vehicle “in line” with the tower. Avoid loading the tower in a lateral
direction.

» The vehicle should stop pulling as the end of the gin pole approaches 3-4 ft (1-1.3 m) above ground
level. At this point, two full size adults can complete raising the tower by pushing down on the end of
the gin pole.

» Observe that the anchor bolt closest to the hinge pivot axis clears the slot in the tower base. This is
normally not an issue unless the anchor bolt projection from the foundation exceeds 7.5 in (19 cm).

+ As the tower nears the fully vertical position it may be necessary to “lift” the gin pole to slow the
tower as it assumes a fully vertical position. Two people are required for this operation.

* When the tower is completely vertical, install the remaining nuts and washers to secure the tower to
the foundation.

If the tower was raised without the turbine, refer to the section on lowering the tower. If the tower was
raised with the turbine, proceed to the section on Leveling the Tower.
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Lowering the Tower

Lowering the tower is the reverse of raising the tower. Observe the same precautions including not
passing under the tower as it is lowered and standing well clear of cables. As with raising the tower, a
minimum of three people are recommended.

7

* Turn OFF power to the turbine.

Warning: Use extreme caution when lowering the tower. Keep well away and to sides of
tower and cable.

» If not already in place, install the hinge plate following the directions in Gin Pole and Hinge Plate
Installation section of this manual. Observe the recommended bolt tightening procedure.

» Connect a second wire rope (provided by installer) to the end of the gin pole and “lifting” vehicle.
Minimum strength for the cable and fittings is 7,000 pounds.

« Position suitable bracing to support the tower top and keep the turbine from contacting the ground
after the tower is lowered. The bracing should be located approximately 8 ft (2.4 m) from the tower
top to clear the turbine blades.

» Connect the second wire rope cable to the gin pole and lowering vehicle.

» Position the vehicle so there is approximately 1-2 ft (30-60 cm) of slack in the cable and the vehicle
is in line with lowering path of the tower.

* Remove the foundation nuts and washers.

» Start the lowering process by having two people lift the gin pole to take up the cable slack. Continue
lifting the gin pole as the vehicle keeps the cable taught.

* Once the tower passes the “balance point” the vehicle will be in control of the tower lowering and the
individuals at the holding the gin pole should clear the area.

* Note: The pulling force of the tower exerted on the vehicle, greatly increases as the tower
approaches horizontal.

Warning: Someone MUST be in the vehicle at all times to control lowering the tower. The
“pulling” force the tower exerts greatly increases as the tower approaches the horizontal. In
other words the tower is lowered using the vehicle brakes to slow the descent of the tower.
During lowering keep the vehicle engine running to provide power brake assistance.

Adjusting Cable Length
READ ALL INSTRUCTIONS BEFORE BEGINNING

7

Warning: When using U-Bolt clips, extreme care must be exercised to make certain they are
installed correctly. The U-Bolt clip must be installed so that the “U” section is in contact with the
“‘dead” end of the cable. Refer to the accompanying figure (next page).

7

Warning: The TIGHTENING and RETIGHTENING of the UBolt clip nuts must be accomplished
as described in the instructions. Only use forged U-Bolt clips — never use malleable clips in
critical heavy duty applications such as raising the tower.
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» Determine the required cable length taking into account the two shackles needed to connect the
cable to the gin pole and the tower.

« Turn back the cable over the thimble and install the first U-Bolt clip such that the “U” section of the
bolt is in contact with the “dead” end of the cable and is approximately 6 in (15 cm) from the base of
the thimble. Refer to the accompanying figure.

« Tighten the nuts evenly, alternating from one nut to the other until reaching 30 Ib-ft (41 N-m) of
torque.

» Install the second U-Bolt clip as near the thimble as possible. As with the previous U-Bolt clip, tighten
the nuts evenly, alternating from one nut to the other until reaching 30 Ib-ft (41 N-m) of torque.

+ Install the third U-Bolt clip midway between the other clips and tighten the nuts to 30 Ib-ft (41 N-m) of
torque.

* Apply a load to the cable equal or greater than the maximum anticipated load (DO NOT USE THE
TOWER AND TURBINE AS THE LOAD) and retighten the nuts to 30 Ib-ft (41 N-m) of torque. This
step is very important as the cable may stretch and shrink in diameter when a load is applied
effectively loosing the U-Bolt clip nuts. Note the maximum load the cable will experience is
approximately 2400 Ib (1100 kg).

Fd’ﬂ.ﬁ“ﬁ-
d‘ﬁ”.&f‘#”‘f

Sectional Monopole Tower Foundation & Installation Manual 3-CMLT-1409-01 Rev C XCO 1110 Pg. 16



Leveling the Tower

Leveling the tower can be accomplished using only four of the eight foundation bolts. Once the tower is
leveled, the remaining bolts can be fully tightened to secure the tower.

Be aware that leveling the tower may require some trial and error adjustments, even though the base is
level, the upper tower flange may be off level due to manufacturing tolerances.

To level the tower:

» Level the tower on a calm day to minimize movement of Skystream. Start by loosening all the upper
foundation nuts about a full turn.

* Loosen and lower the four nuts on the “sides” of the foundation base plate. In other words the tower
should be supported by the four “corner” nuts of the tower base plate.

» Using two bubble levels, set perpendicular to each other on the base plate; adjust the foundation
nuts until the tower is level. Magnetic Bullet levels may make this process easier.

* Once the tower is level, tighten all nuts and recheck level.

Observe the position of Skystream on calm days. If the wind turbine seems to favor a single position
with no wind, the tower may require fine tuning even if it appears level using the bubble leveling
technique.

To fine tune the tower realize that the nose cone of the wind turbine will “point” in the direction of the
tower low side. Therefore, to level the tower, slightly raise the side of the tower under the nose cone or
lower the side of the tower opposite the nose cone. Make fine adjustments. Approximately one turn of
a foundation nut equates to slightly more than 1/8 in (3.2 mm) so even a half turn adjustment will make
a difference at the tower top.

*See Appendix J for more detail and additional Tower Leveling Techniques

Tightening Foundation Bolts
Tighten the foundation bolts by using the Turn of the Nut Method as described below.

7

Warning: Never leave foundation bolts loose. Foundation bolts may be temporarily loosened
during tower leveling, however, never leave tower unless ALL foundation bolts are FULLY
tightened.

Turn of the Nut Method of Tightening

+ First tighten each nut to a “snug tight” condition to secure the tower to the foundation. “Snug Tight” is
defined as the tightness attained by a “few” impacts of an impact wrench or the full effort of a man
using an ordinary spud wrench.

» Following the initial snug tightening, tighten each nut an additional 1/3 turn.
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Skystream 3.7
APPENDIX A: 34 ft (10.4 m) Sectional Monopole Tower Foundations
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REV A

( SOUTHWEST

SKYSTREAM 3.7

| ATTENTION

THE FOUNDATION DESIGNS ARE IN ACCORDANCE WITH THE 2006/ INTERNATIONAL BUILDING COOE, TIA—223—G—
2-2009 STRUCTURAL STANDARD FOR ANTENNA SUPPORTING STRUCTURES AND ANTENNAS, AND ASCE 7-0S5,
MIMIMUY DESIGH LOADS FOR BUILDINGS AND OTHER STRUCTURES THE FOUNDATION DESIGNS ARE FOR A 34—FT
[10.4M] W WTH THE S<YSTREAM 3.7 WIND TURBINE SASED ON THE SOIL INFORMATION LISTED IN
TABLE 18042/ U006/ 2008 RESPECTIVELY) REFERENCED UM SHEET S—1 AND THE WIND ZOMES DESCRIBED
ON SHEET S—2. IT IS THE RESPONSIBILUTY OF THE OWNER TO VERIFY BY GEOTECHNICAL INVESTIGATION THAT ACTUAL
SOIL PARAMETERS MEET Of EXCEED THOSE SHOWN IN THE REFERENCED TABLE. IF CONDITIONS OTHER THAN THOSE
JESCRIBED N THE REFERENCED TABLE ARE EMCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED TO
DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.
HO, SHEET TITLE REV DATE
-1 TITLE SHEET 2 M=17=11
N—1 | PROJECT NOTES I 2 11-17-11
p— —
N—2 | PROJECT NOTES Il 2 M=17-11 SE
S5—1 | TABLE 1804.2/1B05.2 PRESUMPTIVE LOAD—BEARING VALUES (I2C 2006,/2009) 2 1-17-1
S5-2 | WIND ZOMES AND TOWER REACTIONS 2 H=17-11
S—3A | 34-FT [10.4M] MONOPOLE {34—17) FOUNDATION — WIND ZONE 2 2 1=-17-11
S—38 | 34—FT [10.4%] MONOPOLE (34—17) FOUNDATION — WIND ZOME 3 2 n=-17-1 “{”[ﬁ)‘]
S—4 | 34-FT [10.4%] MONOPOLE (34—17) FOUNDATION (ALTERNATIVE) — PIER 2 1-17-11 \___.:_'1
S=5 | 34=FT [10.4%] MONOPOLE (34=17) FOUNDATION DIMENSIONS — PIER 2 M=17-11
Expires _08/30/2014
Mevember 17, 2011
T FROJECT INFORMATION: o | orawn Bv: 53 | CHECKED Byv:  RES |
> ‘TOWER ENGIHEER|HG PROFESS| OMALS L SOUTHWEST p
& ’; \ 2
B 3703 JUNCTION BOULEVARD 34-FT [10'4M] ) — SHEET NUMEER: REWISITN
- FALEIGH, NC 276065763 MONOPOLE {3‘4'1 7:' 1800 West Routs 65 ! 2
+ 2 (519) 6616351 FOUNDATIONS Ragstaf, ]A':;_BEOBI o I -1
O ymic®’ Skyatream 3.7 ca (928 o 363 REV TERg 110
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GENERAL NOTES:

1.

9.

ALL WORK PRESEMTED OM THESE DRAWINGE MUST HE COMPLETED BY THE COMTRACTOR UMLESS
NOTED OTHERWISE

THE CONTRACTOR MUST HAVE COMSIDERABLE CXPERIENCE IN PERFORMANCE OF WORK SIMILAR TOD
THAT DESCRIEED HEREIM. BY ACCERTANCE OF THIS ASSICNMENT, THE COWNTRACTOR IS ATTESTING
THAT HE DOES HAVE SUFFICIENT EXPERIEMCE AND ABILTY, THAT HE IS KNOWLEDCEASLE OF
THE WORK 7O BE PERFORMED. AND THAT HE |5 PROFERLY LICENSED AND PROPERLY REGISTERED
TO DO THIE WORK IN THE APPUCABLE STATE/TERRITORY,

ALL HARDWARE ASSEMBLY MANUFACTURER'S INSTRUCTIONS SHALL SE FOLLOWED EXACTLY AND
SHALL SUPERSEDE ANY CONFUCTING NOTES ENCLOSED HEREIM

IT 158 THE CONTRACTOR'S SOLE RESFONSIEILITY TO DETERMINE ERECTION PROCEDURE AND
SEQUENCE TO INSURE THE SAFETY OF THE STRUCTURE AND IT'S COMPONENT PARTS DURING
ERECTION. THIS INCLUCES, BUT IS WOT LIMITED TO, THE ADDIMION OF TEMPORARY BRACIMG,
GUYS OR TIE DOWNS THAT MAY BE MECESSARY. SUCH MATERIAL SHALL BE REMOVED AMD SHALL
REMAIN THE PROPERTY OF THE CONTRACTOR AFTER THE COMPLETION OF THE PROJECT.

ALL MATERIALS AMD EQUIFMENT FURNISHED SHALL BE MEW &WD OF COOD QUALITY, FREE FROM
FAULTS AND DEFECTS, AND IM COMFORMANCE WITH THE CONTRACT DOCUMENTS. ANMY AND ALL
SUESTITUTIONS MUST BE PROPERLY APFROVED AND AUTHORIZED IN WRITING BY THE OWNER AND
ENGINEER PRIOR TO INSTALLATION., THE CONTRACTOR SHALL FURMISH SATISFACTORY EVIDEMCE
AS TO THE KIND AND OUALITY OF THE MATERIALS &ND EQUIFMENT BEING SUSSTITUTED.

THE COMTRACTOR ZHALL BE RESFOMSIELE FOR INITIATING, MAINTAINING, AND SUFERWISING ALL
SAFETY FRECAUTIONS AND FROCRAMS IN COMMECTIOM WITH THE WORK.

THE CONTRACTOR 15 RESPONSIELE FOR INSURMNG THAT THIS PROJECT AND RELATED WORK
COMPUES WITH ALL APFLI iLE LoCAL, STATE, AND FEDERAL SAFETY CODES AMD RECULATIONS
COVERNING THS WOR. THE CONTRACTOR SHALL SECURE ALL NECESSARY PERMITS FOR THIS FROUECT
FROW ALL APPLICABLE GOVERNMENTAL AGENCIES. ALL PERMITS THAT WUST SE OBTAINED ARE
THE RESPONSIBILITY OF THE CONTRACTOR, THE CONTRACTOR WILL BE RESPONSIELE FOR ABIDING
ATICNS AMD REQUIREMENTS OF THE PERMITS.

THE CONTRACTOR IS REQUIRED TO MAINTAIN ALL PIPES, DITCHES, AND OTHER DRAINACE
STRUCTURES FREE FROM CESTRUCTION UNTIL WORK 1S ACCEPTED BY THE OWNER. THE
CONTRACTOR 15 RESPONSIELE FOR ANY DAMAGES CAUSED BY FAILURE TO MAINTAIN DRAINAGE
STRUCTURE IN OPERABLE CONDITION.

SHALL BE WARRANTED

ALL MATERIALS AND WORHMAMSHIF FORE OME TEAR FREOM ACCEFTANCE
DATE.

CONNECTION NOTES:

1.

OVERSIZED (ROUND) BASE PLATE HCLES SHALL HAVE APFROVED F436 (FA436M FOR WETRIC)
WASHERS INSTALLED. BOTH ASOVE AND BELOW THE EASE FLATE, OM EACH ANDHOR

SLOTTED BASE PLATE HOLES SHALL HAVE EITHER APPROVED F436 (F436W FOR METRIC)
WASHERS, OR PLATE WASHERS INSTALLED, BOTH ABOVE AND BELOW THE BASE PLATE,
O EACH ANCHOR. WASHERS SHALL BE SIZED TO COVER THE ENTIRE SLOTTED HOLES.
PLATE WASHERS SHALL BE OF ASTM AJ6 WATERIAL (MIMIMUM) AND HAVE A MINIMUM
THICKMESS OF §/16" (Bmm}.

AN APPROVED NUT LOCKING DEMCE SHALL BE INSTALLED O ALL BOLTED COMNECTIONS TO
FREVENT NUT LOOSENING,

BASE INSTALLATION DETAIL:

AN AFFROVED MWUT-LOCKING DEWVICE SHALL BE USED.

ANCHOR BOLT: BENDING, STRAIGHTENING,

Of REALIGNING

OF THE BOLTS BY ANY METHOD |5 PROHBITED

ALVANIZED HEAWY HEX NUT: ASTM ABDGES/ALESM OR

APFROVED EQUIVALENT

GALVENIZED HARDEMED WASHER: ASTM
APPROVED EGUIVALENT

ASE PLATE

=—T08 OF CONCRETE

SE

F435,/F436M OR

oot

e

>

Explres _00/30/2014

NovembBer 17, 200]

LI
& “s, TONER ENGINEERING PROFESSIONALS

PROJECT INFORMATION:
34-FT [10.4M]
MONOPOLE (34-17)
FOUNDATIONS

Skystream 3.7

*
% 3703 JUNCTION BOULEVARD
FRAL Elad WC 37TROG-5263

-

L

-
\ SOUTH

\ WEST
1801 West Routs 65
Ragstaff, A7 BEODI

Offica: (928) 779-9463
www windapergy com

| orawn By

= | CHECKED &1

rEG |

i7-201 1
V20T A TSHEET NUMBER:

P i-i1&-2011

| 2-18-2008

N-1

REWISION:

2

REV

DATE

TERE: |

Q002 30

Sectional Monopole Tower Foundation & Installation Manual

3-CMLT-1409-01 Rev C XCO 1110

Pg. 22




P/N: 3-CMLT-1415

REV A

REINFORCING STEEL NOTES;

1. THE REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF ASTM A—615, GRADE 60
[EU GRADE 420] IT SHALL BE DEFORMED AND SPLICES SHALL NOT BE ALLOWED LMLESS
OTHERWISE NOTED.

2. WELLING 15 PRCHIBITED OM REINFCRCING STEEL ANMD EMBEDMENTS.

3. REWFORCING CAGES SHALL BE BRACED TO RETAIN PROFER DIMENSIONS DURING HANDUMNG
AND THROUGHCUT PLACEMENT OF CONCRETE. WHEN TEMPORARY CASING |5 UTILZED, BRACING
SHALL BE ADEQUATE TO RESIST FORCES OCCURRING FROM FLOWIMG COMCRETE DURING CASING
EXTRACTION

4, SPACERS SHALL SE ATTACHED IKTERMITTEMTLY THROUGHOUT THE EMTIRE LEWNGTH OF TIESACK
REINFORCING T INSURE CONCEMTRIC PLACEMENT OF CACES IN ExCavaTIONS.

5. MINIMUM COMCRETE COVER FOR REINFORCEMEMT SHALL BE 37 [7Smm] IF CAST [N FLACE &ND
2" [:Ohm] COVER IF FORMWORK 15 USED AS DEFINED IM ACI 318 SE . AFPROVED
SPACERS SHALL BE USED TO INSURE APFROFPRIATE COVER ON REINFORC

&. IN RECIONS OF HICH SEISMIC RISK, ASSICMED TO SEISMIC DESIGN CATEGORES C, D, E, AND F,

ADDITICNAL TERMINATION DETAILS ARE REQUIRED FOR_STEEL REINFORCING BARS. FURTHER,
ADDITIONAL DETAILING REQUIREMENTS MAY BE REQUIRED IN OTHER. LESS PRONE AREAS AS
REQUIRED BY THE AUTHORITY HAVING JURISDICTION {AHJ).

A SEISMIC HOOKS SHALL BE USED TO TERMINATE STIRRUPS, HOOPS, OR CROSSTIES AS
DEFINED PER AC| J18,

B, LONGITUDINAL REINFORD] R5 ARE RECUIRED TD HAVE EOTH A STANDARD BEMD AND
Hoow EXTENSION (MIN. OF 12 8AR DIAMETERS) AT EacH ENG AS DEFINED PER ACl 318

CONCRETE NOTES:

1. WORK SHALL BE IN ACCORDAMCE WITH THE LATECT REVISION OF THE ACI-318, "BUILDING CODE
REQUIREWENTS FOR STRUCTURAL CONWCRETE"

2, THE CONCEETE SHALL DEVELOF & MINIMUM COMPRESSIVE STREMGTH OF 2,500 PSI [U?.&ﬂ I(Pq]
N ZB—DAYS. HOWEVER, & MINIMUM COMPRESSVE STRENGTH OF 3.000 P3| TO 4,500 PS5 IN
ZB—DAYS SHALL BE USED [N LOCATIONS WITH MODERATE TO SEVERE SULFATE EXFOSURE
UWLESS OTHERWISE REQUIRED BY THE LOCAL JURISDICTION. IN AREAS OF HIGH SEISMIC RS«
AS DEFINED ABOVE, A WINIMUM COMFRESSIVE STRENGTH CGF 3.000—PSF SHALL BE ACHIEVED.

CONCRETE NOTES (CONTINUED);

7. IF THE FROST LINE IS KNOWN TO BE GREATER THAM THE FOUNDATION DEPTH OR THE WATER
TABLE IS LESS THAN THE FounDATION DEPTH, THE DESIGN ENGINEER (TOWER
ENGINEERING FROFESSIOMALS, INC.) SHALL BE WOTIFIED FRIOR TO COWSTRUCTION
AND & FOUNDATION AMALYEIS OR RE—DESIGN SHALL BE PERFORMED.

— —
3, PROPORTIONS OF COMCRETE MATERIALS SHALL BE SUITABLE FOR THE INSTALLATION METHOO =13
UTILZED AND SHALL RESULT IN DURASLE CONCRETE FOR RESISTANCE TO LOCAL ANTICIPATED
AGGRESSIVE ACTIONS. THE DURABIUTY REQUIREMENTS OF ACI-318 SHALL BE SATISFIED BASED
ON THE CONDITIONS EXPECTED AT THE SITE
4, CONCRETE SHALL BE PLACED IN & MANNER THAT WILL PREVENT SEGRECATION OF COMCRETE f
MATERIALS, IMFILTRATION OF WATER OR SOIL AMD OTHER OCCURRENCES THAT MaAY DECREASE
THE STRENCTH OR DURABILTY OF THE FOUNDATION.
5, FREE FALL CONCRETE MAY BE USED PROWIDED FALL |15 VERTICAL DOWN WITHOUT HITTING THE I
SIDES OF THE EXCAVATION, FORMWORK, REINFORCING BARS, FORM TIES, CACE BRACING, OR [ o)
OTHER OBSTRUCTIONS. UNDER MO CIRCUMSTANCES SHALL CONCRETE FALL THROUGH WATER.
—
6. THE MAXIMUM SIZE OF THE AGGREGATE SHALL NOT EXCEED 4 SIZE SUITAELE FOR \W
THE INSTALLATION METHED UTILIZED OR 1/3—CLEAR DISTANCE BEHIND OR BETWEEN
REINFORCING, THE MAXIMUM SIZE MAY BE INCREASED TC 2/3-CLEAR DISTANCE PROMVIDED i
WORKABILITY AND METHODS OF CONSCLDATION SUCH AS VIBRATING WLL PREVENT HOMEYCOMES Expires _09/30/2014
AND WOIDS, Nevember 17, 201]
— — — = E—
Wi, PROJECT INFORMATION: T _ [ORawn Bv: 55 | CHECKED BT:
& s, TONER ENGINEERIHG PROFESSINALS 34-FT [10.4M] WL SOUTHWEST - .
£ B 3703 JUNCTION BOULEVARD - - SHEET MUMEBER: REWVISION:
Pl RALEIGH, NG 27TRG-6263 MONOPOLE {34'1?) 1801 West Routs 65 ! ! - 2
+ o {19 8615351 FOUNDATIONS Flagstaff, A7 BEODI o | 3-18-2008 -
S ' ey 37 Offica: (928) TT9—9463 —
yatteam 3, REV DATE TER#: i 00
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‘ TABLE 1804.2/1806.2 PRESUMPTIVE LOAD-BEARING VALUES (IBC 2006/2009)
soIL ALLOWABLE | LATERAL BEARING LATERAL SLIDING RSLSJ#HED ASSUMED
CLASS DESCRIPTION FOUNDATION [BELOW WEIGHT INTERNAL ANGLE
PRESSURE | NATURAL GRADE) | COEFF. OF FRICTION RESISTANCE WIO WATER OF FRICTION
12,000 pst 1,200 pst/t 140 pet
1 CRYSTALUNE BEDROCK 0.70 - o
574.56 kFa 188,50 kPa/m 22 kN/m*
4,000 pst 400 psf/ft 130 pef
2 SEDIMENTARY AND FOLIATED ROCK 0.35 - o
191.52 kPa 62.83 kPa/m 20 kN/m3
5 | SANDY GRAVEL AND/OR GRAVEL 3000 pef 200 psf/ft o5 _ 120 pef .
(GW AND G} 143,64 wPa 31.42 kPa/m o 19 kN/m?
SAND, SILTY SAND, CLAYEY SAND, 2,000 psf 150 pst/ft 100 pcf
4 SILTY GRAVEL, AMD CLAYEY GRAVEL 0.25 = 26
(SW,SP,SM.SC,GM AND GC) 95.76 kPa 23.56 kPa/m 16 kN/m=
CLAY, SANDY CLAY, SILTY CLAY, 1,500 paf 100 psi/ffe 130 pst 90 pef
5 CLAYEY SILT, SILT AND SANDY SILT - o
{CL, ML, WH AND CH) 71.82 kPa 15.71 kPa/m 6.22 kPa 14 kN fm®
p— —
SE
Hﬁ?{w
T
>
Expires 09/30/2014
Nertembier J7, 2001
T PROJECT INFORMATION: ~ | DRawn By: S5 | CHECKED By:  =ec |
o s TOWER ENGINEERIHG PROFESSIONALS - o | SOUTHWES
5| . 5 703 JUNGTION BOULEVARD 34-FT [10.4M] ) 2 1! SHEET NUMBER: REWSION:
- RALEIGH, NC 27606-5263 MONOEOLEI{S:'I"I ?) 1801 West Route 66 ! ! 2
) (916 5515361 FOUNDATIONS Flagstatf, A7 BOO1 o S S 1
O ungio®” Skyatream 3.7 (928) 'r..g—’gqe,s REV = TEF§: | 10002 30
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REFERENCED DOCUMENTS:

. TOWER DESIGN DRAWNGS BY ARE. DATED MARCH 22, 2010, SWWP PN: 3—CMBP—3218-10, QUOTATION # WOS027, VERSION: E, DESCRIPTION: 34' 3 SECTIONS TOWER
2. DRAWING BY SWWP (NO DATE), DWG. NO.: 3—CMBP—3218—10—5547—34FT- TOWER
3. DOCUMENT BY SWWP DATED NOVEMBER 10, 2011, TTLE: SKYSTREAM 3.7 TOWER TOP LOAD SUMMARY REV_DPDF
TOWER REACTIONS - 34' [10.4M] MONOPOLE (34-17)
ZOHE Hg:g‘l'#g FACTORED ** FACTORED ** FACTORED
CRITERIA MWOMENT SHEAR VERTICAL
SKYSTREAM WIND TURBINE 486 kip—ft 177 kips 0.87 kips
2 120 MPH & 60 MPH W/ 1"—ICE
[54 m/sec & 288 m/sec w/ 25 4mm—ICE] 659 kN—m TBT kM 387 kN
SKYSTREAM WIND TURBINE 29.3 kip—f 1.06 kips 0.87 kips
3 90 MPH & B0 MPH W/ 1"—ICE
[40 m/sec & 26.B m/sec w/ 254mm—ICE] 337 kN—m 4.71 kN 3.87 kN

"" THE REACTIONS USTED ARE FOR REFERENCE ONLY AND SHOULD NOT BE SUBSTITUTED FOR A

STRUCTURAL AMALYSISE BASED OM SITE-SPECIFIC DATA

WIND ZONES

p— ——
St
ZONE WIND SPEED
2 S0 — 120 MPH [40 — 54 m/sec]
3 <90 WFH [ 40 m/sec] >
llil]‘[ wn !
——
’-
Expires _09/30/2014
November J7, 2001
L, PROJECT INFORMATION: ~ i | orawn Bv: 53 | CHECKED Bv:  Rec |
&~ ", TONER ENGINEERING PROFESSIINALS 34-FT [10.4M] L SOUTHWES ER
£ B 3700JLMCTION BOULEVARD " ) - SHEET NUMBER: REVIZION:
PN RALEIGH, NC 27605-6253 MONOPOLE (34-17) K 2
: 2 {819) 66144351 FOUNDATIONS N 8.2
O g pac™’ Skyatream 3.7 REV s
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NOTES:

1. THE FOUNDATION DESICNE ARE BASED ON THE SOIL INFORMATION USTED IN
TABLE 1804.2 /1606.2 (IBC Z006,/2009) REFEREMCED ON SHEET S—1. IT IS
THE RESPONSIEILITY OF THE OWMER TO VERIFY BY CEOTECHMICAL IMVESTICATION
THAT ACTUAL SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWW IN
THE REFERENCED TABLE. IF CONDITIONS OTHER THAM THOSE DESCRIBED [N
THE REFERENCED TAELE ARE EMCOUNTERED A FOUNDATION ANALYSIS SHOULD
BE PERFORMED TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE

. FOUNDATION WIDTH 15 BASED ON WIND ZOMES 2 AND 3, SEE SHEETS S—34 &MD 5-38
FOR APPROPRIATE SIZES.

IF THE FROPOSED AREA IS FOUND TD COMTAIN FILL MATERIALS, THE EXCAVATION
SHALL EXTEND TO THE WIRGIM SAND LAYER AMD BE BACKFILLED WITH
COMFACTED SAND OR STONE. AFTER EXCAVATIOW AND PRIOR TO FLL OR
CONCRETE PLACEMENT, THE SURFACE OF THE wIRGIN SanD LAYER SHOULD BE
MECHAMICALLY COMPACTED TO DEMSIFY THE SURFACE DISTURBED DURING THE
EXCAVATION,

ALL BACKFILL SHOULD BE PLACED IN MAXIMUM LOOSE UFTS OF 8" anD
COMPACTED TO A MINIMUM 953 OF ASTM D—1557.

5. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDAMCE WITH MNEC
REQUIREMENTS.

[

&

=

DESIGN 15 BASED ON SOIL CLASS 5o
Ciln"' 1500 psf [71.82 kPa]

#8 [K25] VERTICAL REINFORCING
BARS (OFTIONAL)Y IN CENTER FLACED
A5 SHOWN. (4 TOTaL)

(6) #8 [¥25] REINFORCING BARS
SPACED AS SHOWNW EACH waY, TOP
AND BOTTOM (24 TOTAL). ADJUST

BARS AS REQUIRED FOR CLEARANCE
WITH ANCHOR BOLTS. BAR SPACING
SHALL MOT EXCEED 187

#8 [K25] VERTICAL REINFORCING BARS
(OPTIONAL) SPACED EQUALLY AS SHOWN
OTAL) PLACED AS SHOWN.

6. CONDUIT PLACEMENT SHALL BE IN ACCORDANCE WITH BOTH THE NEC AND —_
SOUTHWEST WINDPOWER REQUIREMENTS. Tls E
PROPOSED MONOPOLE TO BE Elg 8
INSTALLED PER SWWP. — |2 w
— =
REINFORCING BARS T = 'g i 8'—g" [2057.40mm] |
VERTICAL REINFORCING LR =
BARS. (DFTIONAL) |
EXISTING
GRADE SECTION A-A
E />//\ SCALE: 3" = 1'—0" [9.5mm =304.8mm]
E QS — —
~ N AN SE.
a iy )
£ < (6) #3 [K10] REBAR
& 7 HOOPS, EQUALLY
— " SPACED
=)
N
v
) XN =1
f 3" [76.2mm] '
)
t 6'-8" [2057.40mm] - s RN U]'?'?tlu
L (B) M33 « 1067mm [1%"8 » 42"] LONG ANCHOR BOLTS (F1554 GR. 55 0R APPROVED “-?-'-'—'-”_
EQUAL) ON 17"® [432mme] BOLT CIRCLE. EACH ANCHOR BOLT SHALL 3E EMBEDDED
WITH A HARDENED WASHER EETWEEN TWO (2] MUTS SECURED BY DEFORMING THREADS.
FOUNDATION - WIND ZONE 2 A5 A MINIMUM, WASHERS SHalL BE ASTM F436 CIRCULAR WASHERS: MINIMUM Expires 08/30/2014
SCALE: % = 1'—07 [9.5mm = 304.8mm] 0.0.=2%"¢ [7omma] MAxX LD.=1)%"¢ [38mme] MINIMUM THICKNESS OF 0.136" [3.45mm]. TR 2
November J7,
i - - . a2
ot hlin, FROJECT INFORMATION: ~ ; [ORawn By: 55 [ CHECKED BY:  REC
v s, TONER ENCINEERING PROFESSIDNALS 34-FT [10.4M] W { SOUTHWEST 2 =
£ S 3703 JUMCTION BOULEVARD MONOPOLE 1? SHEET MUMEER: REMSION:
- 5 BG-6263 {34' ) 1801 West Roube 68 ! 2
- taff, AZ BE0O1
L FOUNPATIQNS *(a28) 7798463 o S-3A
LT Skyatream 3.7 REW TER§ i 10
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NOTES:

. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN
TAELE 1804.2 /1806.2 (IBC 2006/2008) REFERENCED ON SHEET S—1. IT IS
THE RESPONSIEILUTY OF THE OWNER 10 VERIFY BY GEOTECHNICAL INVESTIGATION
THAT ACTUAL SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWM M
THE REFEREWCED TABLE. IF COKDITIONS OTHER THAN THOSE DESCRIBED IM
THE REFERENCED TABLE ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD
BE PERFORMED TC DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

FOUMDATION WIOTH IS BASED ON WIND ZOMES 2 AND 3, SEE SHEETS S—3& AND S-3B
FOR APPROPRIATE SIZES

IF THE PROPOSED AREA 1S FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION
SHALL EXTEND TO THE VIRGIN SAND LAYER AND BE SACKFILLED WITH
COMPACTED SAND OR STOME. AFTER EXCAVATION AND PRIOR TO FILL OR
CONCRETE PLACEMENT, THE SURFACE OF THE VIRGIN SanD LAYER SHOULD EE
MECHANICALLY COMPACTEDR TO DEMSIFY THE SURFACE DISTUREBED DURING THE
EXCAVATION.

ALL BACKFILL SHOULD BE PLACED IN MAXIMUM LOOSE LIFTS OF 8" anD
COMPACTED TO A MINIMUM 95X OF ASTM D—1557.

(&

tol

DESIGN IS BASED ON SOIL CLASS 5:
= 1500 pst [71.62 kPa]

#8 [K25] VERTICAL REINFORCING BARS
(OFTIONAL) SFACED EQUALLY AS SHOWN
(16 TOTAL) PLACED AS SHOWN.

#8 [K25] VERTICAL REINFORCING BARS
(OPTIONAL) IN CENTER FLACED AS SHOWN
{4 TOTAL)

(5) #8 [K25] REINFORCING BARS
SPACED EQUALLY EACH WAY, TOF AND
BOTTOM {20 TOTAL). ADJUST BARS AS
REQUIRED FOR CLEARANCE WTH
ANCHOR BOLTS. BAR SPACING SHALL

NOT EXCEED 18",

5 TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WTH NEC
REQUIREMENTS.
&, CONDUIT PLACEMENT SHALL BE IN_ACCORDANCE WITH BOTH THE NEC AND m—
SOUTHWEST WINDFOWER RECUIREMENTS. Tl E
FROPOSED MONOPOLE TO BE EIER
INSTALLED PER SWWP. — =
REINFORCING BARS. T o b
YERTICAL REINFORCING . g £
BARS. (OPTIONAL) ki
EXISTING
o F AN, SECTION A-A
T ‘//>// 74 . N 2 ‘5\\///\///\4 SCALE: % = 1'-0" [9.5mm =304.8mm]
E| N NS A \\ \\ —
RSS2V NI B
ol <2 (A /\é/\\\/\(s] #3 [Ki0] REBAR
2 £ "?/z\/ > HOOPS, EQUALLY
= g | NN SPACED.
° g - /,\/\-
= . ;
%
———— —= 53" [76.2mm
f 5—g” [1?'57.5-.':mrr~] ] L - ] ”"'f/lﬂii
h CLR. (TYP) -
L (8) W33 x 1067mm [147¢ « 42°] LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED \-—-/:
EQUAL) ON 17°@ [432mme] BOLT CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED us
- WTH A HARDENED WASHER BETWEEN TWO (2) NUTS SECURED BY DEFORMING THREADS.
FOUNDATION - WIND ZONE 3 A5 A MINIMUM, WASHERS SHALL BE ASTM F435 CIRCULAR WASHERS: MINIMUM Explres_00/30/2014
SCALE: %' = 1'—=0" [9.5mm = 304.8mm] 0.0.=2%"¢ [70mme], MAX 1L.D.=1%"¢ [38mme] MINIMUK THICKNESS OF 0138" [3.45mm]. -m'r}" o)
Wi, FROJECT INFORMATION: ~ [ oRawn By: 26 | CHECKED BY:  REC |
o Gﬁ TOWER ENGINEERING PROFESSIONALS 34-FT [10 4M] v | SOUTHWEST = 1
s & 3703 JUNCTION EQULEVARD * ) SHEET NUMEER: REMISION:
S RALERGH NG R MONOPOLE (34-17) 1801 West Route 66 i 2
- {00 BE1595 Ragstaf, A7 B0 5
ony > 561535 FOUN_PATIONS Um:e? (928) 779-9453 - S-3B
o Skystrearm 3.7 ndansrgy com REV TEP§: i 10002
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A

PROPOSED MONOPOLE TO BE INSTALLED
PER SWWP,
z (8) M33 x 1057mm [14"® x 42"] LONG #4 [K13] TES, SPACING
T|E | ANCHOR BOLTS (FI554 GR_55 OR APPROVED  VARIES. SEE TABLE ON
ElE | EQUAL) ON 17" [432mme] BOLT CIRCLE SHEET S—5 FOR TIE
28 .f'll EACH AMCHOR BOLT SHALL BE EMBEDDED SPACING & QUANTITIES
=& - WTH & HARDENED WASHER BETWEEN TWO (2) . "
ha ! NUTS SECURED BY DEFORMING THREADS. A5 A  (8) M33 [1478] ANCHOR
|3 / WINIMUM, WASHERS SHALL BE ASTM Fd3s BOLTS ON A 17°2
=] / CIRCULAR WASHERS: MINIMUM 0.0D.=23%" [431.8rmme] BOLT CIRCLE ———
[70mme], Max |.:-.—1}5[‘¢ [5arrr]m]. MINIMUM oA
THICKNESS OF 0.1367 [3.45mm
VERTICAL BARS EQ. SPACED
Is‘ [150m] Ly TG GRADE Rr\rﬂéLfg'ﬁ(11}j|_'igp[|E;5] FOR
| : = = _ — =0 S13mm,
/ i #4 [K13] TIES. SFACING VARIES. SEE
N «\//\\\ ’ g}/’"l’iﬁ% Snee o0 PO TE space
< r:a /\ 2 \, L) A =, i
; g AN P
2NN N PN <5 10mm
// e 3 SPAC OVERL AP
PINCNINY .57 VERTICAL BARS EQUALLY SPACED RADIALLY. VERL A
7 / — ; (14— _pﬂ [K?F.] FF:R 3-0" [915mm] @ PIER.
e B F L B s SECTION B-B
\/& s ///\ g \// //</>'\//\\/ SCALE: NTS.
NEA A
< | N XX
4 \/ . /\i\ \/~/{s) i3 [0 ~eaar. NOTES:
— = B
NN Ghee " g Dot o SOPIEEUTEE ACTuAL rouinaTon
- - ~, Ry “ 2 ! | . & =t 5-5 ) SIONE
\/ \///\\///\\/ [ - \//‘/\\///\\///\\/// AND REINFORCEMENT GUANTITIES.
W 2\///\\\///\\</ ; W 2. TEE‘EEEER%UE‘JL}EIN%LSH.-!LL BE PERFORMED 1N ACCORDANCE WITH
f e \\ \ ’_'_' \ \ & | JIREMEMTS,
7 /)/\(/>/ X ///\i//>‘///\///\ 3. CONDUIT PLACEMENT SHALL BE PLACED IN ACCORDANCE wiTH [FSgn b
P }\\ . L. \\\>\>\\ BOTH THE NEC AND SOUTHWEST WINDPOWER REQUIREMENTS.
AR R
< AN/ 4 THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION
z\\>¢\\\/\\§\/\\\/ NN \4\\'3' [75mm] USTED IN TABLE 1604.2/1806.2 (IBC 2006,/2008) REFERENCED
TR R TR R AR AR R R R R PR () ON SHEET S—1. IT IS THE RESPCNSIEILITY OF THE OWNER T0 VERFY
S A AN SIS Bl EOECHCAL INESTGAION Tiar ACTunl aTe ot
YRR KL A X R R RS R KRR TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE
REFERENCED TABLE ARE EMCOUNTERED A FOUNDATION ANALYSIS “Idl {
SHOULD BE PERFORMED TO DETERMINE THE STRUCTURAL ADECUACY L
OF THE SUBSTRUCTURE IO~
’1
FOUNDATION ALTERNATIVE = PIER
/30/2014
SCALE: N.TS. Exph-u__q___ﬂ!)&ﬁfflw ey
— — E— — E—
T FROJECT INFORMATION: ~ ~|[orRawn Gv: =5 | CHECKED ov: mic
47|, TONEREIGIEENG MOFESSDIAL 34-FT [10.4M] | SOUTHWEST Z ———— ——
2 3103 JUNCTION BOULEVARD . - s BER: SIoN:
-~ FALEIEH, NG 276056263 Mgggr‘gkﬁ_lm ?) 133\ \‘\";:t E;Jﬁl‘éoﬁj? ! 2
- {915) 8615261 agstaft, o S .4
ey it Skystream 3.7 e iaenrreeoa REV TEP§: (1000230
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| 34-FT [10.4M] MONOPOLE (34-17) FOUNDATION DIMENSIONS - PIER |

ZONE S0IL DIMENSION VERTICAL REINF, TIE SPACING #4 [K13] TIE
CLASS A B SIzE ary. SP1 SP2 QUANTITY
30 0" N X
3 [a15mm] | [2743mm] #8 [ma2s] 14 8"t [150mm] 0.C. WA 18
30 6" 3 -
2 4 [915mm] | [2808mm] | #8& [K25] 14 872 [150mm] 0.C. N /A 9
30 -0 . . . .
5 [915mm] | [3353mm] #8 [k2s] 14 6" [150mm] 0.C. N/ A 22
ZONE solL DIMENSION VERTICAL REINF, TIE SPACING #4 [K13] TIE
CLASS | A B SIZE arv, sP1 P2 QUANTITY
. 5 . - - .
o [91 mrr] [2286mm] | #8 [K25] K 8% [150mm] 0. N/A 15
30" a-o" 5 -
3 v [915mm] | [2438mm] | #8 [K25] 14 674 [150mm] 0.C. N /A 3
; -0 5" . - 3 )
2 [915mm] | [2896mm] | #8 [%23] 14 672 [150mm] O.C. /A g

e

n‘ v

e

.

Expires 09/30/2014

November 17, 2051

Ll
B 3703 JUNCTION BOULEVARD
RALEIGH, NC Z7R03-5083
913} 6516351

-
e -

I~
Epa0®

.
&5 ", TONER ENGINEERING PROFESSIONALS
d

PROJECT IMFORMATION:
34-FT [10.4M]
MONOPOLE (34-17)
FOUNDATIONS

Skystrearn 3.7

L%

-~

| DRAWN BY:

SE | CHECKED 8v:  RiG |

SOUTHWEST

v

1801 West Route 66

Flagstaff, A7 86001

Oftice: (928) 77%-9463
_._r_dgmm.c.m

W

SHEET NUMBER:

REVISION:

S-5 L

TEP# ¢ 10002.30
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SKYSTREAM 3.7
Appendix B: 45 ft (13.7 m) Sectional Monopole Tower Foundations

1
,SED MONCPOLE TOWER
1

=AL REINFORCING
B

}RCING BARS—R

NS

O
R

T i
%Aﬁ\/ Bl RS
5 1/, A -

MANH B

GI:-' 6'-9" [2060mm] !
< SQUARE !
1 4 1
o 1

.
L

------E-U-T"'“H"T\-’?'--
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TOWER REFRESENTATIVE:
= MEHEAL SLATTERY
Eld SOUTHWEST wiNoeasEr
Z |8 ﬁ SEMICH DESKGN ENGINEER
=
all 2 £ 181 W ROUTE B8
5 z = FLAGSTAFF. AZ ~EECOT USA
g £ H (IR I6-EI6E
i|e £ 5 =
& -] = g PROPOSED TUWER LOCATION:
EE | |o|5dd | |2
£ o 1o GF CETFaMNED
g ¥ Z|iz% WE (SITE—SPECIFY: INSTALLATIONS TO BE
w @ E 2 o éi = £ H EWaLUATED BY & PRCFESSICNAL
E 2 é E L4 @N 5; - ENGMEER)
3 2 L Hol -
g . & F g r"é EE
0 7 ﬁ B2 Z |25 EE é g FLANE FREFARED BT
v X =1 ol =3 E eNGIy
- g =|le= g - [
Sit(El(S]l = & | (& eeha) =" &
% 5 R = e B o Z
w g 2w G E - -]
SEHIN ERIE N
Z|E|d EAIE] -
E g : O [&E -, o
z|E E = ||| ‘pO »
& £ 3 & e W
§ 3 ot Ess|0
g 3 EE7 é Rt e
: 1 sid s 4
|7 = i1 E W &
=|w [ 5 i :
x - = 3
- = w M
i

BY OTHERS.

) .

|H'z1f:s|l

ot

“Prvtemier 19, 3051

———SEE GENEIC FOUMIATION
OESEA CRAMNG

d

FEV|  DATE |S5UED FoR:

DR&SN 3T: Lok | CHECAED 37 Ao

SHEET TTTLE:

TOWER ELEVATION
& DESIGN LOADING

4" (REFEREMCE)

SHEET WuWAER:

S-1A

TOWER ELEVATION

SCALE: MTS
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\

DU THYWES T

WINDPOWER

SKYSTREAM 3.7

USTED

|M TABLE 1804,2,/1806.2 (|82
ZOMWES DESCRIBED ON

P TERMATIONAL BU
—2009 STRUCTURAL STANDARD FOR ANTEMMAE SUPPORTING STRUCTURES AMD ANTEMMAS, AND AS

ATTENTION

THE FOUNDATION DESIGNS ARE |N ACCORDANCE WITH THE 2008 /2004
222—-G-2

Ta-
CE

T—05, WNMUKY DES|IGN LOADS FOR BUILDINGS AND OTHER STRUCTURES THE FOUMDATION DESIGNS ARE FOR
A A5=FT [13.7M] MONCPOLE (45—19) WITH THE SKYSTREAM 3.7 WIND TURBINE BASED ON THE SOIL INFORMATION
2006 /2009 RESPECTIVELY) REFEREMCED OM SHEET S—1 AMD THE WIND
SHEET 5—2. IT IS THE RESPONSIEILITY OF THE OWNER TO
INVESTIGATION THAT ACTUAL SCIL PFARAMETERS MEET OR EXCEED THOSE SHOWM IN THE REFEREMCED TABLE
IF CONDITIONS OTHER THAM THOSE DESCRIBED W THE REFEREMCED TABLE ARE ENCOUNTERED A& FOUNDATION
AMNALYSIS SHOULD BE FERFORMED TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

VERIFY BY GEOTECHMICAL

INDEX OF SHEETS
NQ., | SHEET TITLE REV DATE
T-1 | MTLE SHEET 4 M—z8-11
M—1 | PROJECT NOTES | a 1M-29-11
=
M—2 | PROJECT MOTES Il 4 11-29-11
S—1 | TABLE 1804.2/1806.2 PRESUMPTIVE LOAD—BEARING VALUES (IBC 2006/2008)| 4 11-29-11
S—2 | WIND ZONES AND TOWER REACTIONS 4 1n-29-11
S—38 | 45—FT [13.70] MONOPOLE (45—15) FOUNDATION — WIND ZONE 2 1 M—28-11
5—38 | 45—FT [13.7W] MONOPOLE (45—19) FOUNDATION — WIND ZOME 3 4 M=28-11 Hf”lmu
S—4 | 45—FT [13.7M] MONOPOLE (45—19) FOUNDATION (ALTERMATIVE) — PIER 4 11-29-11
%ﬂ (S
5—5 | 45-FT [13.78] MONOPOLE (45—18) FOUNDATION DIMENSIONS — PIER 4 11-29-1
Expm 09/30/2014
T PROJECT INFORMATION: ~ 4 | oRawn BY: 153 | CHECKED BY:
& “s  TUNER ENGINEERING PROFESSIONALS 45-FT [13.7TM L SOUTHWEST 3
b 3703 JUNCTION BOULEVARD MONOP'O[LE- 45]19 ) — SHEET MUMBER: REVISION:
- RALEIGH MG 26 ( = } IF?U West Route 65 < 4
- - agstaff, A.{ BEOM
o FOUNDATIONS o - T-1
. Skymtream 3.7 REV TER§: | 10002.08
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GEN ERAL NOTES:

(%

.

ALL WORK PRESENTED OM THESE DRAMMNGCE MUST BE COMPLETED BY THE CONTRACTOR UMLESS
MNOTED OTHERWSE,

THE CONTRACTOR MUST HAVE CONSIDERABLE FXSERIEMCE IN PERFORMANCE OF WORK SIMILAR TO
THAT DESCREED HEREIM. B ACCEPTAMCE OF THIS ASSIGNMEMT, THE CONTRACTOR 15 ATTESTING
THAT HE DOES HAVE SUFFICIEMT EXPEREMCE AMD ABILUTY, THAT HE 15 KNOWLEDCEASLE OF
THE WaRK T0 BE PERFORMED, AND THAT HE IS PROPERLY LICENSED AND FROFPERLY REGISTERED
TO DO THIS WORK IN THE APFUCABLE STATE/TERRITORY.

ALL HARDWARE ASSEMBLY MANUFACTURER'S INSTRUCTICNS SHALL BE FOLLOWED EXACTLY AND
SHALL SUPERSEDE ANY COMFUCTING MWOTES ENCLOSED HEREM

IT 15 THE CONTRACTOR'S SOLE RESPONSIEILITY T3 DETERMINE ERECTION PROCEDURE AND
SEQUENCE TO INSURE THE SAFETY OF THE STRUCTURE AMD IT'S COMPONENT PARTS DURING
ERECTICON. THIS INCLUDES, BUT IS MOT LIMITED TO, THE ADDITION OF TEMPCORARY SRACING,
GUYS OR TIE DOWNS THAT MAY BE NECESSARY. SUCH MATERIAL SHALL BE REMOWED AND SHALL
REMAIN THE PROPERTY OF THE COMTRACTOR AFTER THE COMPLETION OF THE PROJECT.

ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE MWEW AND OF GOOD QUALITY, FREE FROM
FALULTS AND DEFECTS, AND IN CONFOSMANCE WTH THE CONTRACT DOCUMENTS. ANY AND ALL
SUBSTITUTIONS MUST BE PROPERLY APPROVED AND AUTHORIZED |4 WRITING BY THE OWNER AND
EMGINEER PRIOR TO INSTALLATION. THE COWTRACTOR SHALL FURMISH SATISFACTORY EVIDEMCE
A5 TO THE KWND AND QUALITY OF THE MATERIALS AND EQUIPMENT BENG SUBSTITUTED.

THE COMTRACTOR SHALL BE RESPFONSIBLE FOR INITIATING, MAINTAINING,
SAFETY PRECAUTIONS AND PROGRAMS |N CONMECTION WITH THE WORK.

AND SUPERWISING ALL

THE CONTRACTOR |5 RESFONSIHLE FUR INSURING THAT THIS FROJECT AND RELATED WORK
COMPLES WITH ALL APPUCASLE LOCAL, STATE. AND FEDERAL SAFETY CODES AKD RECULATIONS
GOVERKING THIZ WORK, THE CONTRACTOR SHALL SECURE ALL MECESSARY PERMITE FOR THIS PROJECT
FROM ALL APFLICASLE GOVERMMENTAL AGEMCIES. ALL PERMITE THAT MUST EE OBTAIMED ARE
THE RESPCMSIBILTY OF THE COMTRACTOR. THE COMTRACTOR WILL BE RESPONSIELE FOR ABIDING
BY ALL CONDITIONS AND REQUIREMENTS OF THE PERMITE.

THE CONTRACTOR |5 REQUIRED TO MAINTAIN ALL PIPES, DITCHES, AND OTHER DRAINAGE
STRUCTURES FREE FROM OBESTRUCTION UNTIL WORK 15 ACCEFTED BY THE OWMER. THE
CONTRACTOR 1S RESPONEISLE FOR ANY DAMACGES CAUSED BY FAILURE TO MAINTAIN DRAIMAGE
STRUCTURE N OPERAELE CONDITION.

ALL MATERIALS AND WORKMANSHI® SHALL BE WARRANTED FOR OWE YEAR FROM ACCERTAMCE
DATE.

CONNECTION NOTES:

1.

ERSIZED (ROUND) BASE PLATE HOLES SHALL HAVE APPROVED FA35 (F438M FOR METRIC)
WASHERS [MSTALLED, BOTH AB0vE AMD BELOW THE BASE PLATE, OW EACH ANCHOR.

SLOTTED BASE FLATE HOLES SHALL HAVE EITHER APPROVED F436 (F436M FOR METRIC)

WASHERS, 0R PLATE WASHERS INSTALLED, BOTH ABOVE AND SELOW THE BASE PLATE.

ANCHOR, WASHERS SHALL BE SIZED TO COVER THE ENTIRE SLOTTED HOLES

SHALL BE OF ASTM A36 MATERIAL (MINIMUM} AND HAVE A& MINIMUM
{Brmm})

THICKNESS OF 5718

AN APPROVED NUT LOCKING DEVICE SHALL BE INSTALLED Ol ALL BOLTED CONMWECTIONS T
PREVENT NUT LOOSENIMNG,

BASE INSTALLATION DETAI

*AN APPROVED MUT-LOCKING DEVICE SHALL 3E USED

ANCHOR BOLT. BEWDING, STRAICHTEMING

. 07 REALIGNING

OF THE BOLTS BY ANY METHOD IS PROHIBITED

CALVAMIZED HEAWY HEX NUT: ASTM ALES/ALEIM OR
APFROVED EQUIVALENT

GALVANIZED HARDEMED WASHER: ASTM F438/FA36M OR

ARPROVED ECQUIVALEMT

~=—TaF OF CONCRETE

i'“ﬁfzg:l
FD
R

Expires 09/30/2014

November 29, 2011

-

T

.
"o, ¥
Fesae®

FROJECT INFORMATION:
45-FT [13.7M]
MONOPOLE (45-19)
FOUNDATIONS

Skystream 3.7

s TOWER EGINEERING PROFESSIONALS
T 33 JUNCTION BOULEVARD
RALE|GH, NC 27603-5283
> [619) 6618351

-

=

11 || DRaws B

] CHECKED BY:

=

o~
A SOUT
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w
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REINFORCING STEEL NOTES:

1. THE REINFORCING STEEL SHALL CONFORM TO THE REQUISEMENTS OF ASTM A—815, GRADE &0
[EW GRADE 420] IT SHALL BE DEFORMED AND SPLICES SHALL NOT BE ALLOWED UNLESS
OTHERWISE MOTED

2 WELDING 15 PRCHIBITED OM REINFORCING STEEL AND EMBEDMEMTS.

& REINFORCING CAGES SHALL BE BRACED TO RETAIN PROPER DIMENSIONS DURING HANDLING
AMD THROUGHOUT PLACEMENT OF CONCRETE. WHEM TEMPORARY CASING IS UTILIZED. BRACING
SHALL EE ADEQUATE TO RESIST FORCES QCCURRING FROM FLOWNG COMCRETE DURING CASING
EXTRACTION.

4 SPACERS SHALL BE ATTACHED INTERMITTENTLY THROUGHOUT THE EMTIRE LEMGTH OF TIERACK
REIMFORCING TO INSURE COMCENTRIC PLACEMENT OF CAGES N EXCAVATIONS.

& MINIMUM CONCRETE COVER FOR REINFORCEMENT SHALL BE 37 [J’hmm] IF CAET IN PLACE AMD
2" [S0mm] COVER IF FORMWORK 1S USED AS DEFIMED IN ACI 318 SECTION 7.7.1. APPRCVED
SPACERS SHALL BE USED TO INSURE &FFROPRIATE COVER ON REINFORCEMENT.

6 IN REGIONS OF HIGH SEISMIC RISK, ASSIGNED TO SEISMIC DESIGN CATEGORIES C, O, E, a8k F,

ADDITIONAL TERMINATION DETAILS ARE REQUIRED FOR STEEL RENFORCING BARS. FURTHER,

ADDITIONAL DETAILUNG RECUIREMEMTSE MaY BE REQGUIRED IN OTHER, LESS PROME AREAS AS
REGQUIRED BY THE AUTHORITY HAMNG JURISCICTION (AHJ).

A SEISKIC HOOKS SHALL BE USED TO TERMINATE STIRRUPS, HOOPS, OR CROSSTIES AS
DEFINED FER ACI 318,

B, LOWCITUDINAL REINFORCING BARS ARE REQUIRED TO HAVE BOTH A STAMNDARD BEMD AND
HOO® EXTEMSION (MIN. OF 17 BAR DIAMETERS) AT EACH EMD AS DEFIMED PER AC| 318,

CONCRETE NOTES:

1. WORK SHALL BE IN ACCORDANCE WITH THE LATEST REVISION OF THE ACI=315, "BUILDING CODE
REQUIREMENTS FOR STRUCTURAL COMCRETE"

2 THE CONCRETE SHALL DEVELOP & MINIMUM COMPRESSIVE STREMGTH OF 2,500 PSI [17230 kPa]
1M 2B—DAYS. HOWEVER, A MINIMUM COWPRESSIVE STHEWGTH OF 5000 PSI TO 4,500 PS5l IN
ZB—DAYS SHALL BE USED IM LOCATIONS WITH MODERATE TO SEVERE SULFATE EXFOSURE
UMLESS OTHERWISE REQUIRED BY THE LOCAL JURISDICTION. IN AREAS OF HICH SHSMIC RISk
AS DEFINED ABOVE, A MINIMUM COMPRESSIVE STREMGTH OF 3,000-FSF SHALL BE ACHIEVED

& PROPORTIONS OF CONMLCRETE MATERIALS SHALL BE SUITABLE FOR THE INSTALLATION METHOD
UTILIZED AND SHALL RESULT IN DURABLE CONCRETE FOR RESISTANCE TO LOCAL ANTICIFATED
AGGRESSIVE ACTIONS. THE DURAEILITT REQUIREMENTS OF ACI-318 SHALL BE SATISFIED BASED
OM THE CONDITIONS EXFECTED AT THE SITE.

4. CONCRETE SHALL BE PLACED N A MANNER THAT WILL PREVENT SECRECATION OF COMCRETE
MATERIALS, IKFILTRATION OF WATER OR S0IL, AND OTHER DCCURRENCES THAT MAY DECREASE
THE STREMGTH OR DURABILTY OF THE FOURDATION.

& FREE FALL COKCRETE MAY HE USED PROVIDED FALL 15 VERTICAL DOWN WITHOUT HITTIMNG THE
SIDES OF THE EXCAWATION, FORMWORK, REINFORCING BARS, FORM TIES, CAGE BRACING, OR
QTHER O8STRUCTIONS. UNDER KO CIRCUMSTANCES SHALL CONCRETE FALL THROUGH WATER.

6. THE MAXIMUM SIZE OF THE AGGREGATE SHALL NOT ExCEED A& SIZE SUITABLE FOR
THE INSTALLATION METHOD UTILIZED OR 1/3—CLEAR DISTAMCE BEHIND OR BETWEEM
REIMFORCING. THE MaXIMUM SIZE MAY BE INCREASED TO 2/3—CLEAR DISTANCE PROVIDED
WORKABILITY AND METHODS OF CONSOUDATION SUCH AS VIBRATING WILL PREVENT HOMEYCOMBS
AND WDIDS

CONCRETE NOTES (CONTINUED):

7.

IF THE FROST UMNE |5 KNOWW TO BE CREATER THAN THE FOUNDATION DEPTH OR THE WATER
TABLE IS LESS THAM THE FOUNMDATION DEFTH, THE DESIGN ENCINEER [ TOWER

ENGINEERING PROFESSIONALS, INC.) SHALL BE MNOTFIED PRIOR TO CONSTRUCTION
AND & FOLNDATION AMALYSIS OR RE—DESIGN SHALL HE PERFORMED.
p— —
SEJ

Expires _09/30/2014

Niovembar 20, 2005

n, FROJECT INFORMATION: - P DRAWN BY CHECKE
", TONER EVGINEERING PROFESSIONALS _ SOUTHWEST -
g % 3703 JNCTION BOULEVARD 45-FT [13.7M] ° SHEET NUMBER: REVISION:
PN RALEIGH, NG 27603-8281 MOMOPOLE (45-19) 1801 et Route 00 4
- i| fETa5351 agstatf, A 00 I
Vg g (b G643 FOLL!\I DATI?NS Office (928) 7793463 N -2
Euay ystream 3, W o REW TEPE | 1000208 I
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TABLE 1804.2/1806.2 PRESUMPTIVE LOAD-BEARING VALUES (IBC 2006/2009)
oL ALLOWABLE | LATERAL BEARING LATERAL SLIDING “SSPLJ'I"T‘ED ASSUMED
Giree DESCRIPTION FOUNDATION BELOW weiGHT | INTERNAL ANGLE
PRESSURE NATURAL GRADE) | COEFF. OF FRICTION RESISTANCE OF FRICTION
WIO WATER
12,000 psf 1,200 psf/# 140 pof
1 CRYSTALUME BEDROCK 0.70 - o
574.56 kPa 1BB.50 kPa/fm 22 kN /w3
4,000 psf 400 psf/f 130 pef
2 SEDIMENTARY AND FOLIATED ROCK 0.35 - o
191.52 kPa £2.83 kPa/m Z0 kN/m?3
. | sANDY GRAVEL anD/OR GRAVEL 4,000 psf 200 psi/ft L 120 pet -
@ | (GW AND GF) 0.3 - 3z
W ! 143,64 kPg 31.42 kPa/m 13 kN/m3
SAND, SILTY SAND, CLAYEY SAND, 2,000 psf 150 psf/ft 100 pcf
4 SILTY GRAVEL, AND CLAYEY CRAVEL 0.25 - 26"
(SW.SP,SM.SC,GM AND GC) 95,76 kPa 23.56 kPa/m 16 kN/m3
CLAY, SANDY CLAY, SILTT CLAT, 1,500 psf 100 psf/ft 1530 psf 50 pof
5 CLAYEY SILT, SILT AND SANDY SILT - o
(CL. ML, MH AND CH) 71.82 kPg 15.71 wPa/m 5.722 kPa 148 kN/m?
p— —
SE
|2 0
S
S
Expires 09/30/2014
November 29, 2001
L i, PROJECT INFORMATION: ~ 4 | oRawn 2v. 158 | CHECKED BY: =G |
& ‘s TOWER ENGIMEERING PROFESSKINALS | . SOUTHWEST 3
£ | % 3maJuNcTIoN BOULEVARD 45-FT [13.7M] ) = SHEET WUMEER: REWISION:
- RALE|GH, NC 276035281 MONOPOLE (45-19) 1801 West Route 66 2 4
- 0 551635 Flogstaff, A7 &6001 | 5
e’w, ¥ (3181 B51-£351 FOUNPATIQNS Oifice: (P28) 779—-9463 S-1
i Skystream 3.7 sww wipdeergy com REV DATE TEP§: | 10002.08
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P/N: 3-CMLT-1417

REV A

REFERENCED DOCUMENTS:

1. TOWER DESIGN DRAWINGS BY ARE DATED MARCH 4, 2010, QUOTATION g wWO9027,
2. DOCUMENT BY SWWP DATED NOVEMBER 10, 2011, TITLE: SKYSTREAM 37 TOWER 702 LOAD SUMMARY REV_D.POF

VERSION: F, DESCRIPTION: 45 STANDARD TOWER

TOWER REACTIONS - 45' [13.7M] MONOPOLE (45-19)
MAXIMUM s P
FACTORED FACTORED FACTORED
ZONE LOADING
CRITERIA MOMENT SHEAR VERTICAL
SKYSTREAM WIND TURSINE 78.5 kip—ft 2.38 kips 1.38 kips
2 120 MPH & B0 MPH W/ 1"—ICE
[54 mfsec & 26.8 m/sec w/ 25 4mm—ICE] 106.5 kN—m 10.58 kN 6.15 kN
SKYSTREAM WIND TUREINE 451 kip—ft 1.35 kips 1.38 kipz
3 90 MPH & 60 MPH W/ 1"-ICE
[40 m/aec & 26.8 m/Ssec w/ 25 4mm—ICE] B1.1 kN—m 6.01 kN B.15 kN

**THE REACTIONS USTED ARE FOR REFERENCE OMLY AND SHOULD WOT BE SUBSTITUTED FOR A STRUCTURAL AMALYSIS BASED ON SITE—SPECIFIC DATA.

WIND ZONES —
ZONE WIND SFEED
2 90 — 120 WPH [40 — 54 m,
3 £90 MPH [< a0 m/=
2410
e
Menaus’
Expires_09/30/2014
Notember 29, 2011
Wi, N CINEERING PROFESSION PROJECT INFORMATION; - 3 e 4 [CRawn BY: (S5 | CHECKED BY: =G |
&% TOMERENG INEERING PROFESSIONALS 45-FT [13,7M] | SOUTHWES :
£ B 3705 JUNCTION BOULEVARD ' ) = SHEET MUMBER: REVISION:
‘l*\ SENE 26 MONOPOLE (45-19) . - z 4
S 1% FOUNDATIONS pecatar, A2 86001 S-2
"epgo™ Skystreom 3.7 nees L35 - - —
" waw windanergycom FEY TEF§: |
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NOTES:

1. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN
TABLE 1804.2/1806.2 (IBC 2006/2009) REFERENCED ON SHEET 5-1. IT IS
THE RESPOMSIBILITY OF THE OWMER TO VERIFY BY GEQOTECHNICAL INVESTIGATION
THAT ACTUAL SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN
THE REFERENCED TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED N
THE REFEREWCED TABLE ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD
BE PERFORMED TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

FOUNDATION WIDTH IS BASED ON WIND ZOWES 2-3, SEE SHEETS 5—3A — 5-38
FOR APPROPRIATE SIZES.

IF THE PROPOSED AREA IS FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION
SHALL EXTEND TO THE VIRGIN SAND LAYER AMD BE BACKFILLED WITH
COMPACTED SAND OR STONE. AFTER EXCAVATION AND PRIOR TO FILL COR
CONCRETE PLACEMENT, THE SURFACE OF THE WVIRGIN SAND LAYER SHOULD BE

b

o

DESIGN 1S BASED ON S0IL CLASS 5
q'g = 1500 pst [71.82 «Pa]

#8 [K25] VERTICAL REINFORCING BARS
(OPTIONAL) PLACED AS SHOWN. (24

TOTAL)

(6) #8 [K25] REINFORCING BARS
SPACED EQUALLY EACH WAY, TOP AND
BOTTOM (24 TOTAL). ADJUST BARS AS
REQUIRED FOR CLEARAMCE WITH
ANCHO®R BOLTS. BAR SPACING SHALL

MECHAMICALLY COMPACTED TO DENWSIFY THE SURFACE DISTURBED DURING THE
EXCAVATION.

. ALL BACKFILL SHOULD BE PLACED IN MAXIMUM LOOSE LIFTS OF 8" AND
COMPACTED TO A MINIMUM 95% OF ASTM D-1557.

5. TOWER CGROUNDING SHALL BE PERFORMED IN ACCORDAMCE WITH NEC
REQUIREMENTS.

NOT EXCEED 18"

-

6. CONDUIT PLACEMENT SHALL BE IN ACCORDANCE WITH BOTH THE NEC AND —
SOUTHWEST WNDPOWER REQUIREMENTS. Tl £
PROPOSED MONOPOLE TO BE £lg s
INSTALLED PER SWWP. 2E g
REINFORCING BARS, 2|5 =
VERTICAL REINFORCING i @ "
BARS, (OPTIONAL) ~ | 7'—9" [2362.20mm] _|
e SECTION A-A
- CRADE -
N NN e oo
HES SI¥ -
& 7 ,,\/// - PR FH SEI
| CEEY N(4) #3 [K10] REBAR
& EEoof 1P/ >y rooes. EqualLy
= S EEN § KK seaced.
el Ele AP
= |2 '
Ll
PR e L : S I UL T | T [?6 me]
! 7'-8" [2362.2mm] RG] fllZ‘l_l‘ZoH
L (8) M33 x 1067mm [14"® x 42"] LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED \\-;-‘//,,/
EQUAL) ON 19°@ [482.6mme] BOLT CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED Ty
- WITH A HARDENED WASHER BETWEEN TWO {2) NUTS SECURED BY DEFORVING THREADS.
FOUNDATION - WIND ZONE 2 AS A MINIMUM, WASHERS SHALL BE ASTM F436 CIRCULAR WASHERS: MINIMUM Expires 09/30/2014
SCALE: % = 1'=0" [8.5mm = 304.8mm] 0.0.=2%"# [70mma], MAX 1.0.=1%"® [38mme], MINIMUM THICKNESS OF 0.136" [3.45mm]. T Aovember 20 2011
.} PROJECT INFORMATION: ”~ 4 Qi ORAWN BY: LS5 | CHECKED BY: EG
¢ e, TONER ENGINEERING PROFESSIONALS SOUTHWEST
£ % ymuenonsousviro 4S-FT [13.7M] S S oo 5 | SR AT ATSHEET NUMBER: REWISION:
PRN RALEIGH, NG 276036253 MONOPOLE (45-19) 1801 West Reute 66 2 | 6352010 4
L FOUNDATIONS e T Sed A
raga® Skystreom 1.7 www. windeneray com. REV DATE TEP#: | 10002 08
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NOTES:

1. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN

TABLE 1804.2//1806,2 (IBC 2006/2009) REFERENCED ON SHEET 5-1. IT IS
THE RESPOMSIBIUTY OF THE OWNER TO VERIFY BY GEQOTECHNICAL INVESTIGATION
THAT ACTUAL SITE SCIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IM
THE REFEREMCED TASLE. IF COWDITIONS OTHER THAN THOSE DESCRIBED IN
THE REFERENCED TABLE ARE EWCOUNTERED A& FOUNDATION ANALYSIS SHOULD
BE PERFORMED TO DETERMINE THE STRUCTUSRAL ADEQUACY OF THE SU3STRUCTURE.

(=]

FOR APPROPRIATE SIZES.

. FOUMDATION WOTH IS BASED ON WIND ZONES 2-3, SEE SHEETS 5-34 — 5-28

o

=]

L

bl

- TOWER

IF THE FROPOSED AREA 15 FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION
SHALL EXTEND T3 THE WIRGIN SAMD LAYER AND BE BACKFILLED WITH
COMPACTED SAND OR STOME. AFTER EXCAVATION AND FRIOR TO FILL OR
COMCRETE FLACEMENT, THE SURFACE OF THE WVIRGIMN SAND LAYER SHOULD BE
MECHANICALLY COMPACTED TO DENSIFY THE SURFACE DISTURBED DURING THE
EXCAVATION.

ALL BACKFILL SHOULD BE FLACED IN MAXIMUM LOOSE UFTS OF 8" ANMD
COMPACTED TO A MINIMUM 95% OF ASTM D—13557.

GROUNWDIMNG SHALL BE FERFORMED IN ACCORDAMCE WITH MEC
REQUIREMENTS.

COMDUIT PLACEMENT SHALL BE IN ACCORDANCE WITH BOTH THE WEC th

#8 [K25] VERTICAL REINFORCING BaRS
(OPTIONAL) PLACED AS SHOWN, (24
TOTAL) .

DESIGN IS BASED ON SOIL CLASS 5
q"u"= 1500 psf [71.62 kPa)

(E) #B [K25] REINFORCING BARS
SPACED EQUALLY EACH waY, Toe
AND BOTTOM (24 TOTAL). ADJUST
BARS AS REQUIRED FOR CLEARANCE

WITH ANCHOR BOLTS. BAR SPACING
SHALL WOT EXCEED 18"

SCUTHWEST WINDPOWER REQUIREMENTS.

e 3 E
PROPOSED MONOPOLE TO BE Elg ]
INSTALLED PER Swae, — - @ | &'—8" [1981.20mm]
REINFORCING BARS. '“‘-—-__,1" : g — F
WERTICAL REINFORCING i @
BARS. (OPTIONAL) il
) . E e SECTION A-A
R - 1
N AN X, 1 SCALE: % = 1'—0" [9.5mm =304.8mm
|2 AR, R S
2OV SV
8| Do N7 E
N
@ g \\ (4] #3 [K10] REBAR
o CE|E A I HooRs, EQUALLY
J o SERG _ \/SPACED
° . AV NSNS
- el ] : Lo
-+ = o e B - LN X
i | . &—6" [1981.20mm] | _.I 3" [76.2mm] ?_{ il
-
[ ; -~ CLR. (TVF)
L (8) M23 « 1067mm [1%"® x 42"] LONG ANCHO® BOLTS (F1554 GR. 55 OR APPROVED \\b-___—/i’,/
EQUAL) CN 197¢ [482.6mme] BOLT CIRCLE, EACH ANCHOR BOLT SHALL BE EMBEDDED ety
WITH A HARDENED WASHER BETWEEN TWO (2) NUTS SECURED BY DEFORMING THREADS.
FOUNDATION - WIND ZONE 3 AS A MINIMUM, WASHERS SHALL BE ASTM F435 CIRCULAR WASHERS: MINIMUM Explres 09/30/2014
SCALE: 3% = 1'—0" [9.5mm = 304.8mm] 0.0.=2%"¢ [70mme], MAX 1.0.=1%"s [38mme] MINMUM THICKNESS OF 0.138" [3.45mm] e 20 2011
| Ny, PROJECT INFORMATION: o~ ) - 4 | crawn Bv. 5B | CHECKED B Rec |
& “s, TOWER ENGINEERING PROFESSIONALS 45-FT [13.7M] A SOUTHWEST 3
£ l 3703 JUNCTICH BOULEVARD - — SHEET WUMBER: REWISION:
an RALEIGH, NC 278034283 MONOPOLE (45-19) 1801 West Routs 66 2 4
- (3 Flagstaff, AZ 88001
L g g1 FOUNDATIONS Offize: (328} 779-9463 8-3 B
" Systream 3.7 wws widana) REV TEP#: 11000208
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PROPOSED MONOPOLE TC BE INSTALLED
~~ / PER SWWP,
2 (B) W33 x 1067mm [1%"8 x 42"] LONG #4 [K13] TES, SPACING
2 ANCHOR BOLTS (F1554 GR. 55 OR APPROVED  VARIES. SEE TABLE ON
ElG EQUAL) ON 19”2 [482 6mme] BOLT CIRCLE. SHEET 5-5 FOR TIE
il b= EACH ANCHOR BOLT SHALL BE EMBEDDED SPACING & QUANTITIES.
s WITH & HARDENED WASHER BETWEEN TWO (2) .
Sl NUTS SECURED BY DEFORMING THREADS, AS A (8) M33 [14"¢] ancHOR
= MINIMUM, WASHERS SHALL BE ASTM F436 BOLTS ON & 19%
1@ CIRCULAR WASHERS: MINMUM 00 =23%"# [482.6mme] BOLT CIRCLE. ———
[70mma], MAX 1D.=1%"s [3Bmma], MINIMUM LY
CKNESS OF 0.136" [3.45mm]
3 1 Ll IE F [3-45mm] VERTICAL BARS EQ, SPACED
- 53 e 6" [150mm] RADIALLY. (14} 48 [k25] FOR
] ExISTING GRADE '
4 : : T s a2 e ¥-0" [915mm] @ PIER.
FAVAYE Esut s 9 44 [K13] TIES, SPACING VARIES, SEE
Z \ \/\\\/\\\/ . : 1 %;:TAEIE_E O:IN SHEET 5—5 FOR TIE SPACING
¥ B, 3//\//\ : //.ar.u QUANTITES i
2N S \\/\\/ SVERTICAL BARS EQUALLY SPACED RADIALLY. 24 '{s:g,,.r,,]mwh-_*‘“*
// // 0 e /(14)~ #8 [x25] FOR 3'—0" [915mm] @ FIER. el
AN NSNS NS SN NN o
5 g iz DR
4 B £ . : LA SECTION B-B
b Dy DL N \\ \\ —_—
% \/;‘ %7\&/\\/ \//\//\\///\\///\\/ SCALE: N.TS
R DINIRIN
SNV u_‘__,\/\\\/\\\/ [;1) 8 [E'UﬂLQEHAH NOTES:
N \ \\ \\ a4 /,c,ﬁfcé’r',_ QUALLY 1. THIS DRAWING DOES WOT REPRESEWT THE ACTUAL FOUNDATION,
: N IT IS FOR REFERENCE OMLY. SEE SHEET S—5 FOR DIMENSIONS
7 '// // Y //\//\//\// AND REINFORCEMENT GUANTITIES.
,\?c 3///\\///\\/ i, \///\\///\\///\\// 2 TONER GROUNOING SHALL BE PERFORVED IN ACCORDANCE WITH
RANEA,: QUKL NEC REGU WTS.
Y ///\///\/ i //\///\///\//\\ 3. CONDUIT PLACEMENT SHALL BE PLACED IN ACCORDANCE WITH Jog
7 ,\\ 3 RSP 4\/\\>\\/\ BOTH THE NEC AND SOUTHAEST WNDPOWER REQUIREMENTS. | °
AL, 7 VAL 4 THE FOUNDATION DESIGNS ASE BASED ON THE SOIL INFORMATION
?\\\//\\\//\\\4/\\\//‘&\ \\A @ NS \4\\//4\\’5' [?(5rﬂrn] . USTED IN TABLE 1804 2/1806.2 (ISC 2006,/2009) REFERENCED
CLR. (TYP.) ¥ N SHEET 5-1. IT IS THE RESPONSIEILTY OF THE OWNER T0 VERIFY
<\\>/\\>/\\>/\\>,/\\\//\\\//\\\//\\>/\\>/\\\//\\>/,\\/\\\/\\\ BY CEOTECHNICAL INVESTIGATION THAT ACTUAL SITE SOIL
" PARAMETERS EQUAL OR EXCEED THOSE SHOWN M THE REFERENCED
Y el U e i TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE )
REFERENCED TABLE ARE ENCOUNTERED 4 FOUNDATION ANALYSIS |¢1c}i
SHOULD BE PERFORMED TO GETERMINE THE STRUCTURAL ADEGUACY ol
OF THE SUBSTRUCTURE. Qe
ek
FOUNDATION ALTERNATIVE - PIER D014
SCALE: N.T.S. Exphres
Ninvember 29, 2007
o 48y, e s PROJECT INFORMATION: ”~ 4 i-2s-2000 |[oreww By 55 | cHECKED By =ec |
o s TOWER ENGINEERING PROFESS | \ SOUTHWEST -
g 3708 JUNCTION BOULEVARD 45-FT [13.7M] 2. } o - o SHEET MUMBER: REVISION:
LN RALEIGH, NG 27603253 MOMOPOLE (45«19} 1801 et Route 65 2 | o 4
= E 1010 851 £5 etaff, AZ B&E00 i
ey’ (918) 651351 FOUNDATIONS prramiat, 42 88001 S _4
’ ystream 3.7 ErdsArgy.Com REW TEP§: 11
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45-FT [13.7M] MONOPOLE (45-19) FOUNDATION DIMENSIONS - PIER
Jone | sOIL DIMENSION VERTICAL REINF, TIE SPACING #4 [K13] TIE
CLASS A B SIZE ary. SP1 sP2 QUANTITY
N [a': r_n(?n] [.El):iﬁr:\r-n] #8 [K25] 4 B [130mm] 0.C. | 12°# [300mm] O.C 20
2 + | (o] | (353 | #8 [K25T 14 6"+ [150mm] 0.C. | 1274 [300mm] 0.C. 22
5 [mﬁnnm-] [3'9"?‘;?‘;,1] 48 [K25] 14 €' [150mm] 0.C. | 1272 [300mm] 0.C 6
zoNe | SOIL DIMENSION VERTICAL REINF. TIE SPACING #4 [K13] TIE
e A B sIze arv, sP1 sP2 QUANTITY
3 [15mm] | [258rmm] | #8 [K25] i "¢ [150mm] 0.6 | 12°% [300mm] 0. 17
3 4 [gﬁ;‘?;r] [?g;gg:m] #8 [K25] 14 6"t [150mm] 0.C. | 12"+ [300mm] O.C. 18
. 30" 10—6" - } g o5 P -
5 [915mm] | [3200mm] #a [K25] 4 6"t [150mm] 0.C.
Ilivﬂml
Mu-‘"
Expires 09/30/2014
November 29, 2001
L i, PROJECT INFORMATION: ~ 4 | | DRawN BY: 155 | CHECKED Bv: =i |
o s, TONER ENGINEERG FROFESSIENALS _ { SOUTHWEST ——
S0 S NCTION BOULEVARD 45-FT [13.7M] ) 2 o SHEET NUMBER: REVISION:
PN RALEIGH, NC 27605283 MONOPOLE (45-19) 1801 Wost Routo 66 ECE] 4
# i 0] BE1551 agstaff, AZ BEOOT i [=r;
Yoregaet (919] 661335 FOUSPIDATI(;JHS L R i 8_5
ysrean 3. wew, wihdehelgy cobr REY TERY: | 1000208
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SKYSTREAM 3.7
Appendix C: 55 ft (16.8 m) Sectional Monopole Tower Foundations

?SED MONOPOLE TOWER
1

1AL REINFORCING

RCING BARS*\
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1

1

1

[ | .

S 2 T F
1 4

B de oy |
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1 e o

[ »] &

' ) .
P N R

: | - v k
1) < 4
1

1

: 6'-9" [2060mm)]

1

1

1

1
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E E
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[ 0:-
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Southwest Windpower

Renewable Energy Made Simple

SKYSTREAM 3.7
| ATTENTION |

THE FOUNDATION DESIGNS ARE IN ACCORDANCE WITH THE Z0D06 INTERMNATI ILDIN E, TA—222—G—2-2009

RA] ANDAR| R _Al NA RTI R N, AMD ASCE 7-05, MINIMUM DESIGN
LOADS FOR BUILDINGS AND QTHER STRUCTURES, THE FOUNDATION DESIGNS ARE FOR A 55—FT [16.8M] MONOPOLE
WITH THE SKYSTREAM 3.7 WND TURBINE BASED ON THE SOIL INFORMATION LUSTED IN TABLE 1804.2 (IBC 2006)
REFERENCED ON SHEET 5—-2 AND THE WIND ZONES DESCRIBED ON SHEET 5—3. IT IS THE RESPONSIBIUTY OF THE
OWNER TO VERIFY BY GEOTECHNICAL INVESTIGATION THAT ACTUAL SOIL INVESTIGATION PARAMETERS MEET OR EXCEED
THOSE SHOWM IN THE REFERENCED TABLE. IF COMDITIONS OTHER THAM THOSE DESCRIBED IN THE REFEREMCED TABLE
ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED TO DETERMINE THE STRUCTURAL ADEQUACY OF
THE SUBSTRUCTURE.
NO. | SHEET TITLE REV DATE
T-1 | TTLE SHEET 1 07-08-10
51 | PROJECT NOTES 1 07-08-10 SCAL:
S—2 | TABLE 1804.2 ALLOWABLE FOUNDATION AND LATERAL PRESSURE (IBC 2008) 1 07-08-10
S—3 | WIND ZONES AND TOWER REACTIONS 1 07-08—-10
S—44 | 55—FT [16.8M] MONOPOLE FOUNDATION — WIND ZONE 1 1 07-08—10
S—48 | 55-FT [16.8M] MONOPOLE FOUNDATION — WIND ZONE 2 1 07-08—10
S—4C | 55—FT [16.8M] MONOPOLE FOUNDATION — WIND ZONE 3 1 07-08-10
S—5 | 55-FT [16.8M] MONOPOLE FOUNDATION (ALTERNATIVE) — PIER 1 07-08-10
S—6 | 55-FT [16.8M] MONOPOLE FOUNDATION DIMENSIONS — PIER 1 07—08—10

July & 2000
[PROJECT INFORMATION: . DRAWN BY: JRM | CHECKED BY:  REG
TOWER ENGINEERING PROFESSIONALS Southwest Windpower
3703 JUNCTION BOULEVARD 55-FT [16.8M] Renewable Energy Made Simple SHEET NUMBER: REVISION:
1 O7-08-2010
RALEIGH, NC 21603-5253 MONOPOLE 1801 West Route 66 1
(919) 861-6351 FOUNDATIONS Flagstatf, AZ 86001 O | 04-13-20i0 -
Office: (928) 779-0463 REV DATE TEP# 100002.09
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GENERAL NOTES: REINFORCING STEEL NOTES (CONTINUED):

1. ALL WORK PRESENTED ON THESE DRAWNGS MUST BE COMPLETED BY THE CONTRACTOR UNLESS 5. MINIMUM COMCRETE COVER FOR REINFORCEMENT SHALL BE 3" [78mm] IF CAST IN PLACE AND
NOTED OTHERWSE. 2" [50mm] COVER IF FORMWORK IS USED AS DEFINED IN ACI 318 SECTION 7.7.1. APPROVED

SPACERS SHALL BE USED TO INSURE APPROPRIATE COVER ON REINFORCEMENT.

2. THE CONTRACTOR MUST HAVE CONSIDERABLE EXPERIENCE N PERFORMANCE OF WORK SIMILAR TO
THAT DESCRIBED HEREIN. BY ACCEPTANCE OF THIS ASSIGNMENT, THE COMTRACTOR IS ATIESTNG 6. IN REGIONS OF HIGH SEISMIC RISK, ASSIGNED TO SEISMIC DESIGN CATEGORIES C, D, E, AND F,
THAT HE DOES HAVE SUFFICIENT EXPERIENCE AND ABILITY, THAT HE |5 KNOWLEDGEABLE OF ADDITONAL TERMINATION DETAILS ARE REQUIRED FOR STEEL REINFORCING BARS. FURTHER,
THE WORK TO BE PERFORMED AND THAT HE IS PROPERLY LICENSED AND PROPERLY REGISTERED ADDITIONAL DETAILING REQUIREMENTS MAY BE REQUIRED IN OTHER, LESS FROME AREAS AS
TO DO THIS WORK IN THE APPLICABLE STATE/TERRITORY. REQUIRED BY THE AUTHORITY HAVING JURISDICTION (AHJ).

3. ALL HARDWARE ASSEMBLY MANUFACTURER'S INSTRUCTIONS SHALL BE FOLLOWED EXACTLY AND A OSEEﬂlsul-élg :E%D‘;SCI 5;;'—'— BE USED TO TERMINATE STIRRUPS, HOOPS, OR CROSSTES AS

HALL SUPERSEDE ANY CONFLICTING N ENCLOSED HEREIN, 3
s b DE ANY CONFLICTING NOTES ? B. LONGITUDINAL REINFORCING BARS ARE REQUIRED TO HAVE BOTH A STANDARD BEND AND

4. IT IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO DETERMINE ERECTION PROCEDURE AMD HOOK EXTENSION (MIN. OF 12 BAR DIAMETERS) AT EACH END AS DEFINED PER ACI 318.
SEQUENCE TO INSURE THE SAFETY OF THE STRUCTURE AND IT'S COMPONENT PARTS DURING
ERECTION. THIS INCLUDES. BUT IS WOT LIMITED TO, THE ADDIMON oF TEMPoraRy BRaCiNG, (CONCRETE NOTES:

GUYS OR TIE DOWNS THAT MAY BE NECESSARY. SUCH MATERIAL SHALL BE REMOVED AND SHALL
REMAIN THE PROPERTY OF THE CONMTRACTOR AFTER THE COMPLETION OF THE PROJECT. 1. WORK SHALL BE IN ACCORDANCE WITH THE LATEST REVISION OF THE ACI—318, "BUILDING CODE
REQUIREMENTS FOR REINFORCED CONGRETE."

5. ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GODD QUALTY, FREE FROM
FAULTS AMD DEFECTS AND IN CONFORMANCE WITH THE CONTRACT DOCUMENTS. ANY AND ALL 2 THE CONCRETE SHALL DEVELOP A MINIMUM COMPRESSIVE STRENGTH OF 2.500 PSI [17230 kP
SUBSTITUTIONS MUST BE PROPERLY APPROVED AND AUTHORIZED IN WRITMG BY THE OWNER AND IN 28—DAYS. HOWEVER, A MINIMUM COMPRESSIVE STRENGTH OF 3.000 PSI TO 4[500 Psi Tr:l
ENGINEER PRIOR TO INSTALLATION. THE CONTRACTOR SHALL FURNISH SATISFACTORY EWIDENCE 2B-DAYS SHALL BE USED IN LOCATIONS WITH MODERATE TO SEWERE SULFATE EXPOSURE
AS TO THE KIND AND QUALITY OF THE MATERIALS AND EQUIPMENT BEING SUBSTITUTED.

UNLESS OTHERWISE REQUIRED BY THE LOCAL JURISDICTION.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING, AND SUPERVISING ALL s pRORORTIONS OF CONCRETE MATERIALS SHALL BE SUITABLE FOR THE INSTALLATION METHOD
SAFETY PRECAUTIONS AND PROGRAMS IN CONNECTION WITH THE WORK. UTILIZED AND SHALL RESULT IN DURABLE CONCRETE FOR RESISTANCE TO LOGAL ANTICIPATED

7. THE CONTRACTOR IS RESPONSIBLE FOR INSURING THAT THIS PROJECT AND RELATED WORK mm;ﬁgs;&ml%s.igggg;aﬂum;;ﬁu&nmmﬁ OF ACI-318 SHALL BE SATISFIED BASED
COMPLIES WITH ALL APPLICABLE LOCAL, STATE, AND FEDERAL SAFETY CODES AND REGULATIONS
GOVERNNG THIS WORK, CONTRACTOR SHALL SECURE ALL NECESSARY PERMITS FOR THIS PROECT . conenc(r SHALL BE PLACED IN A MANNER THAT WILL PREVENT SEGREGATION OF CONCRETE
FROM ALL APPLICABLE GOVERNMENTAL AGENCIES. ALL PERMITS THAT MUST BE OBTAINED ARE

MATERIALS, NFILTRATION OF WATER OR SOIL, AND OTHER OCCURRENCES THAT MAY DECREASE
THE RESPONSIBILITY OF THE CONTRACTOR. THE CONTRACTOR WILL BE RESPONSIBLE FOR ABIDING THE STREMGTH OR DURABILITY OF THE FOUNDATION
BY ALL CONDITIONS AND REQUIREMENTS OF THE PERMITS. .

8. THE CONTRACTOR IS REQUIRED TO MAINTAIN ALL FIPES, DITCHES., AND OTHER DRAMAGE = EF,EEES FSJ,;LTEENSEELE,;%& “E;ﬁ:&“‘;gﬁ'}{&ﬁ,gsE‘f,{*;“,?&ﬂ"ﬁ;“g’;‘é‘é‘g{g’;ﬂé
STRUCTURES FREE FROM OBSTRUCTION UNTIL WORK IS ACCEPTED BY THE OWNER. THE BTHER DESTRUCTIONS, UNDER NO CIRCLMETANCES SHALL GONCRETE FALL THROUGH WATER
COMTRACTOR |S RESPONSIBLE FOR ANY DAMAGES CAUSED BY FAILURE TO MAINTAIN DRAINAGE " '
STRUCTURE IN OPERABLE CONDITION. 6. THE MAXIMUM SIZE OF THE AGGREGATE SHALL NOT

EXCEED A SIZE SUITABLE FOR THE INSTALLATION

g Skl'_l'E MATERIALS AMD WORKMANSHIP SHALL BE WARRAMTED FOR ONE YEAR FROM ACCEPTANCE METHOD UTILIZED OR 1/3-CLEAR DISTANCE BEHIND | SEAL:

: OR BETWEEN REINFORCING. THE MAXIMUM SIZE MAY
BE INCREASED TO 2/3—CLEAR DISTANCE PROVIDED

REINFORCING STEEL NOTES; WORKABILITY AND METHODS OF COMSOLIDATIOM SUCH

1. THE REMFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF ASTM A-615, GRADE 60 AS VIBRATING WLL PREVENT HONEYCOMBS AND VODDS.
EU GRADE 420] IT SHALL BE DEFORMED AND SPLICES SHALL NOT BE ALLOWED UNLESS
E,THEWSE ,mTE-fl,_ 7. IF THE FROST LNE IS KNOWN TO BE GREATER THAN

THE FOUNDATION DEPTH OR THE WATER TABLE IS
2. WELDING IS PROHIBITED OM REINFORCING STEEL AND EMBEDMENTS. LESS THAN THE FOUNDATION DEPTH, THE DESIGN
ENGINEER (TOWER ENGINEERING PROFESSIONALS,

3. REINFORCING CAGES SHALL BE BRACED TO RETAIN PROPER DIMENSIONS DURING HANDLING INC.} SHALL BE NOTFIED PRIOR TO CONSTRUCTION
AND THROUGHOUT PLACEMENT OF CONCRETE, WHEN TEMPORARY CASING IS UTILIZED, BRACING AND A FOUNDATION AMALYSIS OR RE-DESIGN SHALL
SHALL BE ADEQUATE TO RESIST FORCES OCCURRING FROM FLOWING COMCRETE DURING CASING BE PERFORMED.

EXTRACTION.

4, SPACERS SHALL BE ATTACHED INTERMITTENTLY THROUGHOWT THE ENTIRE LENGTH OF TIEBACK

REINFORCING TO INSURE COMCENTRIC PLACEMENT OF CAGES IN EXCAVATIONS.
—
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TABLE 1804.2 ALLOWABLE FOUNDATION AND LATERAL PRESSURE (IBC 2006)
— ALLOWABLE | LATERAL BEARING LATERAL SLIDING ASSUMED ASSUMED
T DESCRIPTION FOUNDATION (BELOW WEIGHT | INTERNAL ANGLE
PRESSURE | NATURAL GRADE) | COEFF. OF FRICTION RESISTANCE WIO WATER OF FRICTION
12,000 psf 1,200 psf/it 140 pef
1 CRYSTALLINE BEDROCK 0.70 - o
574.56 kPo 188.50 kPa,/m 22 kN/m?*
4,000 psf 400 psf/ft 130 pef
2 | SEDIMENTARY AND FOLATED ROCK 0.35 - o
181.52 kPa 62.83 kPa,/m 20 kN/m?
SANDY GRAVEL AND/OR GRAVEL 3,000 pst 200 psf/ft ~ 120 pef )
3| (ew anD GP) 0.35 32
143.64 kPa 31.42 kPo/m 19 kN/m*
SAND, SILTY SAND, CLAYEY SAND, 2,000 psf 150 psf/it 100 pef
4 SILTY GRAVEL, AND CLAYEY GRAVEL 0.95 _ 25"
(SW,SP,5M,5C,CM AND GC) 95.76 kPa 23.56 kPa/m 16 kN/m3
CLAY, SANDY CLAY, SILTY CLAY, 1500 psf 100 pst /it 130 psf 90 pef
5 | CLAYEY SILT, SILT AND SANDY SILT - o
(CL, ML, MH AND CH) 71.82 kPa 15.71 kPa/m 6.22 kPa 14 kN/m3
SEAL:
July &, 2010
— E— — — —
HE, PROJECT INFORMATION: _I DRAWN BY: JRM I CHECKED BY: REG I
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| TOWER REACTIONS - 55' [16.8M] MONOPOLE |

MAXIMUM FACTORED ** FACTORED ** FACTORED
ZONE LOADING
CRITERIA MOMENT SHEAR VERTICAL
SKYSTREAM WIND TURBINE 189.4 kip—ft 5.71 kips 2.37 kips
i 150 MPH & 60 MPH W/ 1"—ICE
[67 m/sec & 26.8 m/sec w/ 25.4mm—ICE] 256.8B kN—m 25.40 kN 10.54 kN
SKYSTREAM WIND TURBINE 148.8 kip—ft 414 kips 2.37 kips
2 120 MPH & B0 MPH W/ 1°—ICE
[54 m/sec & 26.8 m/sec w/ 25.4mm—ICE] 201.7 kN—m 18,42 kN 10.54 kN
SKYSTREAM WIND TURBINE 117.2 kip—ft 2.91 kips 2.37 Kips
3 90 MPH & 60 MPH W/ 1°—ICE
[40 m/sec & 26.8 m/sec w/ 25.4mm—ICE] 158.9 kN—m 12.94 kN 10.54 kN
** THE REACTIONS LISTED ARE FOR REFERENCE ONLY AND SHOULD NOT BE SUBSTITUTED FOR A STRUCTURAL ANALYSIS BASED ON SITE-SPECIAIC DATA

WIND ZONES

ZONE

WIND SPEED

120 — 150 MPH [54 — 67 m/sec]

90 — 120 MPH [40 — 54 m/sec]

<90 MPH [£ 40 m/sec]

SEAL:

July & 2010

PROJECT INFORMATION: s th ¢ Wind,
T ABCTON KULEOND 55-FT [16.8M] e, o er
MELL;:*Q.:I&&%‘I—& MONOPOLE 1801 West Route 66
FOUNDATIONS I i
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NOTES:

1. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN
TABLE 1804.2 (IBC 2006) REFERENCED ON SHEET S—2. IT IS THE RESPONSIBILTY
OF THE OWNER TO VERIFY BY GEOTECHNICAL INVESTIGATION THAT ACTUAL
SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN THE REFERENCED
TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE REFERENCED
TAELE ARE EWCOUNTERED A FOUMDATION ANALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

#8 [K25] VERTICAL
REINFORCING BARS IN
CENTER PLACED AS

SHOWN. (4 TOTAL) ———

(B) #B [K25] REINFORCING
BARS SPACED FQUALLY '\
EACH WAY, TOP AND

BOTTOM (32 TOTAL).
ADJUST BARS AS

10'—3" [3124.2mm]

2. FOUNDATION WIDTH IS BASED ON WIND ZOMES 1-3, SEE SHEETS S—4A — S—4C
FOR APPROFRIATE SIZES. REQUIRED TO CLEAR
ANCHOR BOLTS. BAR =
3.IF THE PROPOSED AREA I5 FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION SPACING SHALL WOT E
SHALL EXTEND TO THE WIRGIN SAND LAYER AND BE BACKFILLED WITH EXCEED 18" &
COMPACTED SAND OR STONE. AFTER EXCAVATION AND PRIOR TO FILL OR o
CONCRETE PLACEMENT, THE SURFACE OF THE VIRGIN SAND LAYER SHOULD BE g [k25] VERTICAL d
MECHANICALLY COMPACTED TO DENSIFY THE SURFACE DISTURBED DURING THE REINFORCING BARS o,
EXCAVATION. SPACED EQUALLY AS %
4. ALL BACKFILL SHOULD BE PLACED IN uaxluum LUOSE LFTS OF 8" AND SHOWN. (28 TOTAL) —__.!
COMPACTED TO A MINIMUM 95% OF ASTM D—15! 2
5. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH NEC -
REQUIREMENTS. ez g
6. CONDUIT PLACEMENT SHALL BE IN ACCORDANCE WITH BOTH THE NEC AND &8 8
SOUTHWEST WINDPOWER REQUIREMENTS. R e
PROPOSED MONOPOLE TO BE Dla
INSTALLED PER SWWP. (@ W
REINFORCING BARS. —
\ EXISTING
— . = GRADE
— e o . / /
HAAA Y > A \/’Q\
@ \,;\/;\ AR
&8 ElEe Y i (4) #3 [K10] REBAR
= o IE—/\ HOOPS, EQUALLY
P o = 4 SPACED.
?l =l
| L2 _
Ll '...
FEL A "
T _-l 3" [76.2mm]
CLR. (TYP)

DESIGN IS BASED ON SOIL CLASS 5
o= 1500 psf [71.82 kPa]

|- (8) 14" x 42" LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED EQUAL) ON
23" BOLT CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED WITH A
HARDEMED WASHER BETWEEN TWO (2) NUTS SECURED BY DEFORMING THREADS.
AS A MINIMUM, WASHERS SHALL BE ASTM F436 CIRCULAR WASHERS: MINIMUM
0.0.=2%"¢, MAX 1.D.=1%"8, MINIMUM THICKNESS OF 0.138".

SECTION AqA
% -

SCALE:

—0" [9.5mm =304,8mm]

SEAL:

FOUNDATION = WIND ZONE 1

SCALE: %" = 1'-0" 9.5mm = 304.8mm] Tuly & 2010
— E— — = E—
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NOTES:

1. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN
TABLE 1804.2 (IBC 2006) REFERENCED ON SHEET S—2. IT IS THE RESPONSIBILITY
OF THE OWNER TO VERIFY BY GEQTECHNICAL INVESTIGATION THAT ACTUAL
SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN THE REFERENCED
TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE REFERENCED
TABLE ARE ENCOUNTERED A FOUNDATION AMALYS|IS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

2. FOUNDATION WIDTH IS BASED ON WIND ZOMES 1-3, SEE SHEETS S5—4A — 5-4C

FOR APPROPRIATE SIZES.

3. IF THE PROPOSED AREA |S FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION

SHALL EXTEND TO THE VIRGIN SAND LAYER AND BE BACKFILLED WTH

COMPACTED SAND OR STONE. AFTER EXCAVATION AND PRIOR TO FILL OR

COMCRETE PLACEMENT, THE SURFACE OF THE VIRGIN SAND LAYER SHOULD BE

MECHANICALLY COMPACTED TO DENSIFY THE SURFACE DISTURBED DURING THE

EXCAVATION.

4, ALL BACKFILL SHOULD BE PLACED IN MAXIMUM LOOSE LIFTS OF 8" AND
COMPACTED TO A MINIMUM 95% OF ASTM D-1557.

5. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH NEC
REQUIREMENTS.

6. CONDUIT PLACEMENT SHALL BE IN ACCORDANCE WTH BOTH THE NEC AND
SOUTHWEST WINDPOWER REQUIREMENTS.

PROPOSED MONOPOLE TO BE
INSTALLED PER SWWP,

#8 [K25] VERTICAL

REINFORCING BARS IN
CENTER PLAGED AS

SHOWN, (4 TOTAL)——|

(7) #8 [K25] REINFORCING—|
BARS SPACED EQUALLY
EACH WAY, TOP

AND BOTTOM (28 TOTAL).
ADJUST BARS AS
REQUIRED TO CLEAR
ANCHOR BOLTS. BAR
SPACING SHALL NOT
EXCEED 18",

#8 [K25] VERTICAL
REINFORCING BARS
SPACED EQUALLY AS

SHOWN. (24 TOTAL) Y

-6" [2895.6mm]

7" [177.8mm]
BOLT PROJ
3* [76.20mm]

REINFORCING BARS. —\

EXISTING

GRADE

40" [1219.20mm]

PN
SXK
LA

. (4) §3 [K10] REBAR
HOOPS, EQUALLY
SPACED.

7
9'—6" [2895.6mm]

S e [76.2mm]
_’Iq CLR. (TP)

SCALE: %" = 1"-0" [9.5mm =304.8mm]

L (8) 14"# x 42" LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED EQUAL) ON

SECTION A-A

SEAL:

DESIGN |S BASED ON SOIL CLASS 5:

= ps . L]
q = 1500 psf [71.82 kPo]

23"¢ BOLT CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED WITH A
HARDENED WASHER BETWEEW TWO (2) NUTS SECURED BY DEFORMING THREADS.
A5 A MINIMUM, WASHERS SHALL BE ASTM F436 CIRCULAR WASHERS: MINIMUM

FOUNDATION - WIND ZONE 2

0.0.=2%"9, MAX 1.0.=1)%"8, MINIMUM THICKNESS OF 0.136",

SCALE: % = 10" [9.5mm = 304.8mm] Tufy 8, 2010
- PROJECT INFORMATION: DRAWN BY: _JRM | CHECKED BY:  RiG
#* M, TONER ENGINEERING PROFESSIONALS Southwest Windpower I l =
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NOTES:

1

L]

L

.

m

-

. ALL BACKFILL SHOULD BE PLACED IN MAXIMUM

THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATIOM LISTED IN
TABLE 1804.2 (IBC 2006) REFERENCED ON SHEET S—2. IT IS THE RESPONSIBILITY
OF THE OWNER TO VERIFY BY GEOTECHMICAL INVESTIGATION THAT ACTUAL
SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN THE REFEREMCED
TABLE, IF CONMDITIONS OTHER THAN THOSE DESCRIBED IN THE REFERENCED
TABLE ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

FOUNDATION WIDTH 1S BASED ON WIND ZOMES 1-3, SEE SHEETS 5—4A — 5—4C
FOR APPROPRIATE SIZES.

IF THE PROPOSED AREA |S FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION
SHALL EXTEND TO THE VIRGIN SAND LAYER AND BE BACKFILLED WITH
COMPACTED SAND OR STONE. AFTER EXCAVATION AND PRIOR TO FILL OR
CONCRETE PLACEMENT, THE SURFACE OF THE WIRGIM SAND LAYER SHOULD BE
MECHANICALLY COMPACTED TO DENSIFY THE SURFACE DISTURBED DURING THE
EXCAVATION,

LOOSE UFTS OF 87 AND

PACTED TO A MINIMUM 95% OF ASTM D—1557.

TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH NEC
REQUIREMENTS.

. CONDUIT PLACEMENT SHALL BE IN ACCORDAMCE WITH BOTH THE MEC AND

SOUTHWEST WINDPOWER REQUIREMENTS.
PROPOSED MONOPOLE TO BE
INSTALLED PER SWWP.

#B [K25] VERTICAL REINFORCING

BARS SPACED EQUALLY AS
SHOWN, (24 TOTAL)

#8 [K25] VERTICAL REINFORCING
BARS IN CENTER PLACED AS SHOWN.

(4 TOTAL) ————————————— |

(7) #B8 [K25] REINFORCING BARS
SPACED EQUALLY EACH WAY,
TOP AND BOTTOM (28 TOTAL).
ADJUST BARS AS REQUIRED

TO CLEAR ANCHOR BOLTS.

BAR SPACING SHALL NOT

EXCEED 18" —\

3" [76.20mm]

7" [177.8mm]
BOLT PROJ

EXISTING

REINFORCING BARS. —\

4'—0" [1219.20mm]

N

g—5" [2667.00mm]

GRADE
G N VRN,
J WS
VALY
/ﬁ/\\\/\\
(4) #3 [K10] REBAR
HOOPS, EQUALLY
“SPACED.

Y

o

N

" E
8'-9" [2667mm]

3" [76.2mm]
CLR. (TYP)

DESIGN IS BASED ON SOIL CLASS 5
q = 1500 psf [71.82 kPa]

0.0.—2%"0, MAX 1.D.=1%"8, MINIMUM THICKNESS OF 0.138"

SCALE:

]L— (8) 1h"¢ x 42" LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED EQUAL) ON
23" BOLT CIRCLE. EACH AMCHOR BOLT SHALL BE EMBEDDED WITH A
HARDENED WASHER BETWEEM TWO (2) NUTS SECURED BY DEFORMING THREADS.
AS A MINIMUM, WASHERS SHALL BE ASTM F436 CIRCULAR WASHERS: MINIMUM

SECTION A-A

%" = 1"-0" [9.5mm =304.Bmm]

SEAL

FOUNDATION - WIND ZONE 3
SCALE: %' = 1'-0" [9.5mm = 304.8mm]
—
PROJECT INFORMATION: DRAWN BY: EM | CHECKED REG
%, YONER ENGINEERING PROFESSIONALS Southwest Windpower -
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PROPOSED MONOPOLE TO BE INSTALLED
PER SWWP.

BOTH THE NEC AND SOUTHWEST WINDPOWER REQUIREMENTS.

. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION
LISTED IN TABLE 1804.2 (|BC 2006) REFERENCED OW SHEET S-2.
IT IS5 THE RESPONSIBILITY OF THE OWNER TO VERIFY BY GEOTECHNICAL
INVESTIGATION THAT ACTUAL SITE SOIL PARAMETERS EQUAL OR

#4 [K13] TIES, SPACING
VARIES., SEE TABLE ON
SHEET 5-6 FOR TIE

SPACING & QUANTITIES.

VERTICAL BARS EQ. SPACED
RADIALLY. (14)-#8 [k25] FOR
3'—0" [915mm] @ PIER.

SECTION B-B

SCALE: N.T.5.

NOT REPRESENT THE ACTUAL FOUNDATION,
FOR DIMEMSIONS

. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH

SEAL:
T SHALL BE PLACED IN ACCORDANCE WITH

—|8 (8) 1%"® x 42" LONG ANCHOR BOLTS
E|h (F1554 GR. 55 OR APPROVED EQUAL) ON
5 o 23"¢ BOLT CIRCLE, EACH ANCHOR BOLT
=g SHALL BE EMBEDDED WITH A HARDENED
cIE WASHER BETWEEN TWO (2) NUTS SECURED (8) 1%™® ANCHOR
e BY DEFORMING THREADS. AS A MINIMUM, BOLTS ON A 23
~ |3 WASHERS SHALL BE ASTM F436 CIRCULAR BOLT CIRCLE.
i D= T4a, MNWON TACKNES OF 0.136"
D.=1K9, 136"
MR - - Iﬁ" [150mm] cyismnG craDE
7 e e
b \\,\g E\'///\\é%: ' %{%ﬁ%g%}:g%ﬁpg\% For e SPACING
’ M /\\Géﬁ\éj{/}}%ﬁﬁur SPACED RADIALLY.
by > = > p—rar 7 14)- ?sg'z\i]/l-'p\/a 30" [915mm]  PIER.
Rl I £ ‘*\f/f\\k//?%f/l?
WAL B8 WM NOTES:
N& \\\ N "\//\{rinca:: ==
\/ \/// 75 R /&// " |TS FOR REFERENCE ONLY. SEE SHEET S8
ST MANSANNA \/K\ \¢ \\/\ AND REINFORCEMENT QUANTITEES.
BN R
’ > N\///\\>)/\\\< L >//\&>//\&>//\\>//\\ 2 e REQUIREMENTS.
en L RN PLACEM
;}\\’Q PN v o e, \\//m 3. CONDUIT PLACEMEN
R e
AN NN 3 ey
NS

OTHER THAM THOSE

EXCEED THOSE SHOWN IN THE REFERENCED TABLE. IF CONDITIONS

DESCRIBED IN THE REFERENCED TABLE ARE

ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

FOUNDATION ALTERNATIVE - PIER

SCALE: N.TS. v
EhBly, PROJECT INFORMATION: -I DRAWN BY: JEM I CHECKED BY: REG I
5 "%, TOMER ENGINEERING PROFESSIONALS Southwest Windpower
| % 3703 JUNCTION BOULEVARD 55-FT [16.8M] Renewsble Energy Made Simpla | [ ST NoveeR: REVISION:
. RALE'E::‘Q.NC 276036263 MONOPOLE 1801 West Route 66 — 1
% o7 (¢} 661-6351 FOUNDATIONS Flagstaff, AZ 86001 0 | 0413-2010 -
| eso® Office: (928) 7799463 REV| DATE TEPY: 10000209
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| 55-FT [16.8M] MONOPOLE FOUNDATION DIMENSIONS - PIER |

DIMENSION

VERTICAL REINF.

TIE SPACING

zoNe | SOlL #4 [K13] TIE
CLAsS A B SIZE ary. SP1 sP2 QUANTITY
1 [1oram] | [5030m] | 18 [K25] 14 6"+ [150mm] O.C. | 12" [300mm] O.C. 29
30 166 5 2
2 [915mm] | [5030mm] | & [K2s] 14 6"+ [150mm] 0.C. | 12" [300mm] O.C. 29
30 16'—6" ) .
1 3 [815mm] | [5030mm] | #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 29
4 [931;2:“] [5‘325.-&] #8 [K25] 14 8"+ [150mm] O.C. | 12"+ [300mm] O.C. 30
30 206" - .
5 [915mm] | [6250mm] | #8 [K25] 14 6"+ [150mm] Q.C. | 12"+ [300mm] O.C. a3
=/ |
Jone | SO DIMENSION VERTICAL REINF. TIE SPACING 4 [K13] TIE
CLASS A B SIZE Qry. SP1 SP2 QUANTITY
30 146 - .
1 [otomm] | [4420mm] | #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 27
3-0" 14'—g" - "
2 [S15mm] | [+420mm] | #B [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 27
I 196" . "
2 3 [815mm] | [4420mm] | #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 27
-0 166 - "
4 [S15mm] | [0350mm] | #8 [K25] 14 8"+ [150mm] O.C. | 12"+ [300mm] O.C. 29
30 186" . .
5 [6t5mm] | [s640mm] | #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 31
= ———————————————— |
oM | SO DIMENSION VERTICAL REINF. TIE SPACING #4 [K13] TIE SEAL:
CLASS A B SIZE aTy. SP1 sP2 QUANTITY
-0 136 . .
1 [S1omm] | [4120mm] | #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 26
2| [g15mm] | [a20mm] | #8 [K25] 14 6"+ [150mm] 0.C. | 12"+ [300mm] OC. 26
30 136" " .
3 3 [Somm] | [4120mm] | #8 [K25] 14 6"+ [150mm] 0.C. | 12"+ [300mm] O.C. 26
3'-0" 14'—6" N "
4 [615mm] | [#120mm] | #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 27
5 [931;2:“] [sggj:n] #8 [K25] 14 6"+ [150mm] O.C. | 12"+ [300mm] O.C. 30
July & 2010
— — — ? S
™ PROJECT INFORMATION: [oRawN BY: _JrM ] CHECKED BY:_ReG |
A mannalsmmm Southwest Windpower
| % 378 JUNCTION BOULEVARD 55-FT [16.8M] Renewsble Energy Made Simple | [ sreET numBeR: REVISION:
N RALEIGH NC 276055263 MONOPOLE 1801 West Route 66 — 1
. el (919) BG 16351 FOUNDATIONS Flagstaff, AZ 86001 0 | 04-13-20i0
| I Office: (928) 779-9463 REV| DAE TEP# 100002.09
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SKYSTREAM 3.7
APPENDIX D: 70 ft (21.3 m) Sectional Monopole Tower Foundations
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Southwest Windpower

Renewable Energy Made Simple

SKYSTREAM 3.7

THE FOUNDATION DESIGNS ARE IN_ACCORDANCE WITH THE 2006 INTERNATIONA] N TIA—-222-G—2-2009
AND ASCE 7—05,
LOADS FOR BUILDINGS AND OTHER STRUCTURES. THE FOUNDATION DESIGNS ARE FOR A 70-FT [21.3M] MONOPOLE
WITH THE SKYSTREAM 3.7 WIND TURBINE BASED ON THE SOIL INFORMATION LISTED IN TABLE 1804.2 (IBC 2006)
REFERENCED ON SHEET S—1 AND THE WIND ZOMES DESCRIBED ON SHEET S—2. IT IS THE RESPONSIBILTY OF THE
OWNER TO VERIFY BY GEOTECHNICAL INVESTIGATION THAT ACTUAL SOIL INVESTIGATION PARAMETERS MEET OR EXCEED
THOSE SHOWN IN THE REFERENCED TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE REFERENCED TABLE
ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED TO DETERMINE THE STRUCTURAL ADEQUACY OF
THE SUBSTRUCTURE,
NO, | SHEET TITLE REV DATE
T-1 | TTLE SHEET 1 07-26-10
N-1 | PROJECT NOTES | 1 07-26-10 1 ,q
N—2 | PROJECT NOTES Il 1 07-26—10 SEAL:
S5—1 | TABLE 1804.2 ALLOWABLE FOUNDATION AND LATERAL PRESSURE (IBC 2006) 1 07-26—-10 ta'-ﬂ“i“" i
iC
S—2 | WIND ZONES AND TOWER REACTIONS 1 07-26-10 3 SENEN
8 Ll
S-3A | 70—FT [21.3M] MONOPOLE FOUNDATION — WIND ZONE 1 1 07—26-10 DREWT. |\&
HALDAN
$—38 | 70—FT [21.3M] MONOPOLE FOUNDATION — WIND ZONE 2 1 07-26—10 %*’0722 6/5;,
S-3C | 70-FT [21.3M] MONOPOLE FOUNDATION — WIND ZONE 3 1 07-26—10
45 4
S—4 [ 70-FT [21.3M] MONOPOLE FOUNDATION (ALTERNATIVE) - PIER 1 07-26-10 2
S—5 | 70—FT [21.3M] MONOPOLE FOUNDATION DIMENSIONS — PIER 1 07-26-10 Expires _09/30/2011
Fuly 26, 2070
o €W, PROJECT INFORMATION: South ¢ Wi [oRAWN BY: _JRw | cHECKED Br: _Rec |
& ‘. TOWERENGINEERING PROFESSIONALS outnwes indpower
£ 0% 503 UNCTION BOULEVARD 70-FT [21.3M] Renewable Energy Mace Simple SHEET NUMBER: REVISION:
07-26-2010
N RALEIGH, NC 27603-5263 MONOPOLE 1801 West Route 66 _ 1
o (B19) 661-6351 FOUNDATIONS Flogstaff, AZ 86001 04-13-2010 -
owe Office: (328) 7799463 DATE
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GENERAL NOTES:

1. ALL WORK PRESENTED ON THESE DRAWMNGS MUST BE COMPLETED BY THE CONTRACTOR UNLESS
NOTED OTHERWISE

2, THE CONTRACTOR MUST HAVE CONSIDERABLE EXPERIENCE IN PERFORMANCE OF WORK SMILAR TO
THAT DESCRIBED HEREIN. BY ACCEPTANCE OF THIS ASSIGNMENT, THE CONTRACTOR IS ATTESTING
THAT HE DOES HAVE SUFFICIENT EXPERIENCE AND ABILITY, THAT HE IS KNOWLEDGEABLE OF
THE WORK TO BE PERFORMED, AND THAT HE IS PROPERLY LICENSED AND PROPERLY REGISTERED
TO DO THIS WORK IN THE APPLICABLE STATE/TERRITORY.

3. ALL HARDWARE ASSEMBLY MANUFACTURER'S INSTRUCTIONS SHALL BE FOLLOWED EXACTLY AND
SHALL SUPERSEDE ANY CONFUCTING NOTES ENCLOSED HEREIN.

4. IT IS THE CONTRACTOR'S SOLE RESPONSIBILITY TO DETERMINE ERECTION PROCEDURE AND
SEQUENCE TO INSURE THE SAFETY OF THE STRUCTURE AND IT'S COMPONENT PARTS DURING
ERECTION. THIS INCLUDES, BUT IS ROT UMITED TO, THE ADDITION OF TEMPORARY BRACING,
GUYS OR TIE DDOWWS THAT MAY BE MECESSARY. SUCH MATERIAL SHALL BE REMOVED AND SHALL
REMAIN THE PROPERTY OF THE COMTRACTOR AFTER THE COMPLETION OF THE PROJECT.

5, ALL MATERIALS AND EQUIPMENT FURNISHED SHALL BE NEW AND OF GOOD QUALITY, FREE FROM
FAULTS AND DEFECTS, AND IN CONFORMAMCE WITH THE CONTRACT DOCUMENTS, ANY AND ALL
SUBSTITUTIONS MUST BE PROPERLY APPROVED AND AUTHORIZED IN WRITING BY THE QWNER AND
EMNGINEER PRIOR TO INSTALLATION. THE CONTRACTOR SHALL FURMISH SATISFACTORY EVIDEMCE
AS TO THE KIND AND QUALITY OF THE MATERIALS AND EQUIPMENT BEING SUBSTITUTED.

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR INITIATING, MAINTAINING, AND SUPERWISING ALL
SAFETY PRECAUTIONS AND PROGRAMS IN CONNECTION WITH THE WORK,

7. THE CONTRACTOR IS RESPONSIBLE FOR INSURING THAT THIS PROJECT AND RELATED WOR
COMPLIES WITH ALL APPLICABLE LOCAL, STATE, AND FEDERAL SAFETY CODES AND REOULA'I'ICNS
GOVERNING THIS WORK, THE CONTRACTOR SHALL SECURE ALL NECESSARY PERMITS FOR THIS PROECT
FROM ALL APPLICABLE GUVERNHDIT#L AIGENCIES ALL PERMITS THAT MUST BE OBTAINED ARE
THE RESPOMSIBILITY OF TH E CONTRACTOR WILL BE RESPONSIBLE FOR ABIDING
BY ALL CONDITIONS AND REGLIIPEMENTS UF THE PERMITS.

B. THE CONTRACTOR IS REQUIRED TO MAINTAIN ALL PIPES, DITCHES, AND OTHER DRAINAGE
STRUCTURES FREE FROM OBSTRUCTION UNTIL WORK IS ACCEPTED BY THE OWNER. THE
CONTRACTOR 15 RESPONSIBLE FOR ANY DAMAGES CAUSED BY FAILURE TO MAINTAIN DRAINAGE

STRUCTURE N OPERABLE CONDITION. P n
9. AL MATERIALS AND WORKMANSHIP SHALL BE WARRANTED FOR ONE YEAR FROW ACCEPTANCE SEAL:
CONNECTION NOTES: TOIeEE 0T
OVERSIZED (ROUND) BASE PLATE HOLES SHALL HAVE APPROVED F436 (F436M FOR METRIC) ZAFoATe
WASHERS INSTALLED, BOTH ABOVE AND BELOW THE BASE PLATE, OM EACH ANCHOR, =)
2, SLOTTED BASE PLATE HOLES SHALL HAVE BTHER APPROVED F43&6 (Flsﬁ” FoR METRIQ) DREW T. =
WASHERS, OR PLATE WASHERS INSTALLED, BOTH ABOVE AND BELOW THE BASE PLATE, HALDAN
OM EACH AMCHOR. WASHERS SHALL BE SIZED TO COVER THE ENTIRE SLOTTED HOLES.
PLATE WASHERS SHALL BE OF ASTM A36 MATERIAL (MINIMUM) AND HAVE A MINIMUM
THICKNESS OF 5/16"
3, AN APPROVED NUT LOCKING DEVICE SHALL BE INSTALLED ON ALL BOLTED CONNECTIONS TO a0t
FREVENT NUT LOOSENING.
Expires_09/30/2011
Fuly 26, 2010
W PROJECT INFORMATION: DRAWN BY: JRM | CHECKED BY: _REG
7 e, TONERENGINEERING PROFESSIONALS Southwest Windpower
£ | % 5303 JUNCTION BOULEVARD 70-FT [21.3M] Renewabie Energy Mace Simple —toraeaie | SEET homeeR: REVISION:
PN RALEIGH, NC. 276025263 MONOPOLE 1801 West Route 66 1
o g (919) 651-6351 FOUNDATIONS Flogstaff, AZ 86001 0 | o4-i3-20i0 -
s Office: (928) 779-9463 REV DATE TEPf: 10000209
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REINFORCING STEEL NOTES:

1.

4,

THE REINFORCING STEEL SHALL CONFORM TO THE REQUIREMENTS OF ASTM A—615, GRADE B0
[EU GRADE 420] IT SHALL BE DEFORMED AND SPLICES SHALL NOT BE ALLOWED UNMLESS
OTHERWISE NOTED.

WELDING IS PROHIBITED ON REINFORCIMG STEEL AND EMBEDMENTS,

HEINFORCING CAGES SHALL BE BRACED TO RETAIN PROPER DIHENSDNS DURING HANDLING

AND THROUGHOUT PLACEMENT OF CONCRETE, WHEN TEMPORARY CASING IS UTIUZED, BRACING
SHALL BE ADEQUATE TO RESIST FORCES QCCURRING FROM FLOWING CONCRETE DURING CASING
EXTRACTION.

SPACERS SHALL BE ATTACHED INTERMITTENTLY THROUGHOUT THE ENTIRE LENGTH OF TIEBACK
REINFORCING TO INSURE CONCENTRIC PLACEMENT OF CAGES IN EXCAVATIONS.

MINIMUM CONCRETE COVER FOR REINFORCEMENT SHALL BE 3" [75mm] IF CAST IN PLACE AND
2" [S0mm] COVER IF FORMWORK 1S USED AS DEFINED IN AQl 318 SECTION 7.7.1. APPROVED
SPACERS SHALL BE USED TO INSURE APPROPRIATE COVER ON REINFORCEMENT.

IN REGIONS OF HIGH SEISMIC RISK. ASSIGNED TO SEISMIC DESIGN CATEGORIES C. D, E. AND F,
ADDITIOMAL TERMINATION DETAILS ARE REQUIRED FOR STEEL REINFORCING BARS. FURTHER,
ADDITIONAL DETAILING REQUIREMENTS MAY BE REQUIRED IN OTHER, LESS PRONE AREAS AS
REQUIRED BY THE AUTHORITY HAMNG JURISDICTION (AHJ).

A DSEEFR‘I!:% ;g;!li% Qsﬂg_L BE USED TO TERMINATE STIRRUPS, HOOPS, OR CROSSTIES AS
LONGITUDINAL REINFORCING BARS ARE REQUIRED TO HAVE BOTH A STANDARD BEND AND
HOOK EXTENSION (MIN. OF 12 BAR DIAMETERS) AT EACH END AS DEFINED PER ACI 318

CONCRETE NOTES:

1.

WORK SHALL BE IN ACCORDANCE WITH THE LATEST REWVISION OF THE ACI-318, "BUILDING CODE
REQUIREMENTS FOR STRUCTURAL CONCRETE.”

THE CONCRETE SHALL DEVELOF A MINIMUM COMPRESSIVE STRENGTH OF 2,500 PSI [17230 kPa]
IN 28-DAYS, HOWEVER, A MINIMUM COMPRESSIVE STRENGTH OF 3.000 PSI TO 4,500 PSI IN
28—DAYS SHALL BE USED IN LOCATIONS WITH MODERATE TO SEVERE SULFATE EXPOSURE
UNLESS OTHERWISE REQUIRED BY THE LOCAL JURISDICTION.

PROPORTIONS OF CONCRETE MATERIALS SHALL BE SUITABLE FOR THE INSTALLATION METHOD
UTILIZED AND SHALL RESULT IN DURABLE CONCRETE FOR RESISTANCE TO LOCAL ANTICIPATED
AGCRESSIVE ACTIONS. THE DURABILITY REQUIREMENTS OF ACI-318 SHALL BE SATISFIED BASED
ON THE CONDITIONS EXPECTED AT THE SITE.

CONCRETE SHALL BE PLACED IN A MANMER THAT WILL PREVENT SECREGATION OF COWCRETE
MATERIALS, INFILTRATION OF WATER OR SO0IL, AND OTHER OCCURRENCES THAT MAY DECREASE
THE STRENGTH OR DURABILITY OF THE FOUNDATION.

FREE FALL CONCRETE MAY BE USED PROVIDED FALL IS VERTICAL DOWN WTHOUT HITTING THE
SIDES OF THE EXCAVATION, FORMWORK, REINFORCING BARS, FORM TIES, CAGE BRACING, OR
OTHER OBSTRUCTIONS. UNDER NOQ CIRCUMSTANCES SHALL CONCRETE FALL THROUGH WATER.

THE MAXIMUM SIZE OF THE AGGREGATE SHALL NOT EXCEED A SIZE SUITABLE FOR
THE INSTALLATION METHOD UTILIZED OR 1/3—CLEAR DISTANCE BEHIND OR BETWEEMN
REINFORCING., THE MAXMUM SIZE MAY BE INCREASED TO 2/3—CLEAR DISTANCE PROVIDED
WORKABILITY AND METHODS OF CONSOLIDATION SUCH AS VIBRATING WILL PREVENT HONEYCOMBS
AND VOIDS

PROJECT INFORMATION:

Southwest Windpower

CONCRETE NOTES (CONTINUED):

7. IF THE FROST LINE IS KNOWM TO BE GREATER THAN THE FOUNDATION DEFTH OR THE WATER
TABLE IS LESS THAN THE FOUMDATION DEPTH, THE DESIGN ENGINEER (TOWER
ENGINEERING PROFESSIONALS, INC.) SHALL BE NOTIFIED PRIOR TO CONSTRUCTION
AND A FOUNDATION ANALYSIS OR RE-DESIGN SHALL BE PERFORMED.

Expires 09/30/2011

Tufy 26, 2010

DRAWN BY: JRM | CHECKED BY: REG

TOWER ENGINEERING PROFESSIONALS
% 3703 JUNCTION BOULEVARD 70-FT [21 .3M] Renewabile Energy Made Simple SHEET NUMBER: REVISION:

RAEIG G 760323 MONOPOLE

Breetast FOUNDATIONS

Q7-26-2010
1801 West Route BB 1
Flogstaff, AZ BEOM 04§ 3-2010 -

Office: (928) 779-9463 DATE TEP§: | OCO0E.029
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TABLE 1804.2 ALLOWABLE FOUNDATION AND LATERAL PRESSURE (IBC 2006) |
L ALLOWABLE | LATERAL BEARING LATERAL SLIDING Mﬁﬂr‘r‘“ ASSUMED
ilass DESCRIPTION FOUNDATION (BELOW WEIGHT | INTERNAL ANGLE
PRESSURE NATURAL GRADE) | COEFF. OF FRICTION RESISTANCE OF FRICTION
WIO WATER
12,000 psf 1,200 psf/ft 140 pef
1 CRYSTALLINE BEDROCK 0.70 - o
574.56 kPg 188,50 kPa,/m 22 kN/m?
4,000 psf 400 psf/f 130 pef
2 | SEDIMENTARY AND FOLIATED ROCK 0.35 = o
191.52 kPa 62.83 kPa/m 20 kN/m3
SANDY GRAVEL AND/OR GRAVEL 3.000 psf 200 psf/tt _ 120 pof )
3| (cw AND GP) 0.35 52
143.64 kPa 31.42 kPa/m 19 kN/m?*
SAND, SILTY SAND, CLAYEY SAND, 2,000 psf 150 psf/ft 100 pef
4 | SILTY GRAVEL, AND CLAYEY GRAVEL 0.25 - o
(SW.SP,SM,SC,GM AND GC) 95.76 kPa 23.56 kPa/m 16 kN/m3
CLAY, SANDY CLAY, SILTY CLAY, 1,500 psf 100 psi/ft 130 psf 30 pef
5 | CLAYEY ST, SILT AND SANDY SILT - o
(CL, ML, MH AND CH) 71.82 kPa 15.71 kPa/m 6.22 kPg 14 kN/m?3
Expires 09/30/2011
Fufy 26, 2000
Nl PROJECT INFORMATION: [DRAWN BY: _JRw | CHECKED BY: REG
&7 e, TONER ENGINEERNG PROFESSIONALS Southwest Windpower |
£ | % 303 ANCTION BOULEVARD 70-FT [21.3M] Ranawable Energy Mada Simple Sesoio| [ SEET Muwee: REVISION:
7 2c.
N\ RALEIGH, NC 27603:5383 MONOPOLE 1801 West Route 66 1
Y, o (819) 6616351 FOUNDATIONS Flogstaf, AZ 86001 0 | o4i3-20i0 -
€m0 Office: (928) 779-9463 REV DATE TEP#: | 00002.09
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TOWER REACTIONS - 70' [21.3M] MONOPOLE |
ST MAXINu FACTORED ** FACTORED ** FACTORED
CRITERIA MOMENT SHEAR VERTICAL
SKYSTREAM WIND TURBINE 212.9 kip-ft 4.79 kips 271 kips
1 140 MPH & 60 MPH W/ 1°—ICE
[63 m/sec & 26.B m/sec w/ 25.4mm—ICE] 2BB.7 kN—m 21,31 kN 12,05 kM
SKYSTREAM WIND TURBINE 183.3 kip—ft 3.88 kips 271 kips
2 120 MPH & 60 MPH W/ 1"—ICE
[54 m/sec & 26.8 m/sec w/ 25.4mm—ICE] 248.5 kN—m 17.26 kN 12.05 kN
SKYSTREAM WIND TURBINE 147.5 kip—ft 2.79 kips 2.7 kips
3 90 MPH & 60 MPH W/ 1"—ICE
[40 m/sec & 26.8 m/sec w/ 25.4mm—ICE] 200.0 kN—m 12.41 kN 12,05 kN
** THE REACTIONS LISTED ARE FOR REFERENCE ONLY AND SHOULD NOT BE SUBSTITUTED FOR A STRUCTURAL AMALYSIS BASED ON SITE-SPECIFIC DATA.

| WIND ZONES |

ZONE WIND SPEED
1 120 — 140 MPH [54 — 63 m/sec]
2 90 — 120 MPH [40 — 54 m/sec]
3 <90 MPH [£ 40 m/sec]

Expires _09/30/2011

Tuly 26, 2000

Din, PROJECT INFORMATION: DRAWN BY: JAB | CHECKED BY:
y s, TOWERENGINEERING PROFESSIONALS Southwest Windpower
£ | % 303 JUNCTION ECULEVARD 70-FT [21.3M] Ranewabla Energy Mads Simple SHEET NUMBER: REVISION:

ok
g

(619) 6616351

- " RALEIGH, NC 276035283 MONDPOLE 1801 West Route 66 07-26-2010 S 2 1
-

Yo

rs
Epgo™

Flogstaff, AZ 86001 04-13-2010
FOUNDATIONS Office: (928) 779-9463 DATE TEPf: |00002.09
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NOTES:

1. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN
TABLE 1804.2 (IBC ZGDB> REFERENCED OM SHEET 5-1. IT IS THE RESPONSIBIUTY
OF THE OWNER TO VERIFY BY GEOTECHMICAL INVESTIGATION THAT ACTUAL
SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN THE REFERENCED
TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE REFERENCED
TABLE ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

FOUNDATION WIDTH IS BASED OM WIND ZOMES 1-3, SEE SHEETS 5—3A — S—3C
FOR APPROPRIATE SIZES,

IF THE PROPOSED AREA IS FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION
SHALL EXTEMD TO THE WIRGIN SAND LAYER AND BE BACKFILLED WITH
COMPACTED SAND OR STOME. AFTER EXCAVATION AND PRIOR TO FILL OR
CONCRETE PLACEMENT, THE SURFACE OF THE VIRGIN SAND LAYER SHOULD BE
MECHAMICALLY COMPACTED TO DENSIFY THE SURFACE DISTURBED DURING THE
EXCAVATION.

. ALL BACKFLL SHOULD BE PLACED IN MAXIMUM LOOSE LIFTS OF 8" AND

L

“

DESIGN 1S BASED ON SOIL CLASS &
q;d— 1500 psf [71.82 kPa]

#8 [K25] VERTICAL REINFORCING BARS
IN CENTER PLACED AS SHOWM.

(4 TOTAL)
(8) #8 [K25] REINFORCING BARS

SPACED EQUALLY EACH WAY, TOP AND
BOTTOM (32 TOTAL). ADJUST BARS AS
REQUIRED TO CLEAR ANCHOR BOLTS.

BAR SPACING SHALL NOT EXCEED 18" ———

#8 [K25] VERTICAL REINFORCING
BARS SPACED EQUALLY AS

SHOWN. (28 TOTAL) ———~_

—6" [ 3200mm]

4
COMPACTED TO A MINIMUM 95% OF ASTM D-1557. =]
5. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WTH THE NEC
REQUIREMENTS FOR GROUNDING. _
8. CONDUIT PLACEMENT SHALL BE IN ACCORDANCE WITH BOTH THE NEC AND & E
SOUTHWEST WINDPOWER REQUIREMENTS. E § 5
o E 3
~ e =
PROPOSED MONOPOLE TO BE Silg
INSTALLED PER SWWP. @
REINFORCING BARSL—N
) - S EXISTING GRADE
X .
JEIASRY A
/
H=)
o~
o P2
ENE | 4
o E = L2 (5) #3 [K10]
ul o @l= - REBAR HOOPS,
1 L 5 «] EQUALLY
| . |o X - " SPACED.
L] 3 4
it A e B - . o L]
7 ‘J 3°[76.2mm]
L 10°-6" [3200mm] CLR. (TVP)

L (8) 1% x 507 LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED EQUAL) ON 23"# BOLT
CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED WITH A HARDENED WASHER BETWEEN

SECTION A-A

SCALE: J" = 1'—0" [6.4mm =304.8mm]

FOUNDATION - WIND ZONE 1

TWO (2) NUTS SECURED BY DEFORMING THREADS, AS A MINIMUM, WASHERS SHALL BE

ASTM F436 CIRCULAR WASHERS: MINIMUM 0.D.=2%"®, MAX 1.0.=1)"8, MINIMUM THICKNESS

Expires 09/30/2011

Fuly 26, 2010

SCALE: 3" = 1'—0" [9.5mm = 304.8mm] OF 0.136".
(1.1 PROJECT INFORMATION: DRAWN BY: JEM | CHECKED BY: REG
&, TONERENGINEERING PROFESSIONALS Southwest Windpower
£ | % 303 JUNCTION BOULEVARD 70-FT [21.3M] Renewable Energy Mada Simple || srEET e REVISION:
oS RALEIGHNC 276035253 MONOPOLE 1801 West Route 66 e 1
N (819) 6616351 FOUNDATIONS Flogstaff, AZ 86001 0 | 0413-2010 -3A
a0 Office: (928) 779-9463 REV DATE TEP§: |00002.09
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NOTES: DESIGN IS BASED ON SOLL CLASS 5:

1. THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN Qo= 1500 psf [71.82 kPa]
TABLE 1804.2 (IBC 2006) REFERENCED ON SHEET S—1. IT IS THE RESPONSIBILITY
OF THE OWNER TO VERIFY BY GEQTECHNICAL INVESTIGATION THAT ACTUAL

SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN THE REFERENCED R
TABLE. |F_CONDITIONS OTHER THAN THOSE DESCRIBED IN THE REFERENCED #8 [K25] VERTICAL REINFORCING BARS N b siime s ooy Sz ﬁ;"ﬁ
CENTER PLACED AS SHOWN. (4 ToTAL)— | [ %@%‘ %%k@% %
+ E I
s
" & E

TABLE ARE ENCOUNTERED A FOUNDATION AMALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

2. FOUNDATION WIDTH IS BASED ON WIND ZONES 1—3, SEE SHEETS S—3A — §-3C (E?:) f8 [K25] REINFORCING BARS SPACED m

PO DA TON HDTH IS 84S UALLY EACH WAY. TOP AND BOTTOM (32 | [ ;
TDTAL). ADJUST BARS AS REQUIRED TO E
3. IF THE PROPOSED AREA IS FOUND TO CONTAIN FALL MATERIALS, THE EXCAVATION CLEAR ANCHOR BOLTS. BAR SPACING SHALL E
SHALL EXTEND TO THE VIRGIN SAND LAYER AND BE BACKFILLED WITH NOT EXCEED 18". g
COMPACTED SAND OR STONE. AFTER EXCAVATION AND PRIOR TO FILL OR o
CONCRETE PLACEMENT, THE SURFACE OF THE VIRGIN SAND LAYER SHOULD BE g
MECHANICALLY COMPACTED TO DENSFY THE SURFACE DISTURBED DURING THE A
EXCAVATION. #8 [K25] VERTICAL REINFORCING BARS 5
4. ALL BACKFILL SHOULD BE PLACED IN MAXMUM LOOSE LIFTS OF & AND SPACED EQUALLY AS SHOWN (28 TOTAL)——_ )
=

COMPACTED TO A MINIMUM 85% OF ASTM D—15
5. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH THE NEC

REQUIREMENTS FOR GROUNDING. —
6. CONDUIT PLACEMENT SHALL BE IN hCCORDANCE WITH BOTH THE NEC AND Els E
SOUTHWEST WINDPOWER REQUIREMENTS. £lg o
[
PROPOSED MONOPOLE TO BE R SECTION A-A
INSTALLED PER SWWP. w 8 1 =
REINFORCING ams.—N SCALE: 4" = 1'-0" [6.4mm =304.8mm]
- O EXISTING GRADE
K A A 7
L
g L
2 %ﬁ
NINE (5) #3 [K10] REBAR
= E HOOPS, EQUALLY
= @ SPACED.
1 ~
| o
") 5 l .
" : ] -...‘r,g-- S _4«- F [76.2mm]
10°—0" [3048.00mm] CLR, (TYP)
L (B) 1%" x 50" LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED EQUAL) ON 23°e
BOLT CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED WITH A HARDENED WASHER
FOUNDATION 'MND ZONE 2 BETWEEN TWO (2) NMUTS SECURED BY DEFORMING THREADS. AS A MINIMUM,
WASHERS SHALL BE ASTM F436 CIRCULAR WASHERS: 0.D.=2%"s, MAX 1.D.=1%"s, E
" xpires _09/30/2011
SCALE: W = 10" [9.5mm = 304.8mm] MINIMUM THICKNESS OF 0.138". P ok 28,2019
Wi, PROJECT INFORMATION: [[orRAwN BY: _jrwt | cHECKED BY: _REG |
&%, TONERENGINEERING PROFESSION ALS Southwest Windpower
g 4 % msuﬂmm BOULEVARD 70-FT [21.3M] Renewable Energy Made Simple o[ SEET nuweEk: REVISION:
| T-2e-201
RN RALEIGH, NG 27603:5263 MONOPOLE 1801 West Route 66 : 1
N (B19) 6616351 FOUNDATIONS Flagstaf, AZ 86001 Q | 04-i3-20i0 ™
Eaar Office: (928) 779-9483 REV DATE
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M

NOTES:

THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION LISTED IN
TABLE 1804.2 (IBC 2006) REFERENCED OM SHEET S—1. IT IS THE RESPONSIBILITY
OF THE OWNER TO VERIFY BY GEOQOTECHNICAL INVESTIGATION THAT ACTUAL
SITE SOIL PARAMETERS EQUAL OR EXCEED THOSE SHOWN IN THE REFEREMCED
TABLE. IF CONDITIONS OTHER THAN THOSE DESCRIBED IN THE REFEREMCED
TABLE ARE ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.

FOUNDATION WIDTH 1S BASED ON WIND ZONES 1-3, SEE SHEETS 5-3A — S-3C
FOR APPROFRIATE SIZES.

3. IF THE PROPOSED AREA IS FOUND TO CONTAIN FILL MATERIALS, THE EXCAVATION

SHALL EXTEND TO THE WIRGIN SAND LAYER AND BE BACKFILLED WITH
COMPACTED SAND OR STOWE. AFTER EXCAVATION AND PRIOR TO FILL OR
COMCRETE PLACEMENT, THE SURFACE OF THE WIRGIN SAND LAYER SHOULD BE
MECHAMICALLY COMPACTED TO DENSIFY THE SURFACE DISTURBED DURING THE
EXCAVATION,

ALL BACKFILL SHOULD BE PLACED IN MAXIMUM LOOSE LFTS OF 8 AND
COMPACTED TO A MINIMUM S5% OF ASTM D-1557.

TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH THE NEC
REQUIREMENTS FOR GROUNDING.

CONDUIT PLACEMENT SHALL BE IN ACCORDANCE WITH BOTH THE NEC AND
SOUTHWEST WINDPOWER REQUIREMENTS.

PROPOSED MONOPOLE TO BE
INSTALLED' PER SWWP,

DESIGN 1S BASED OM SOIL CLASS 5:
q',I 1500 psf [71.82 kPa]

#8 [K25] VERTICAL REINFORCING BARS IN
CENTER PLACED AS SHOWN, (4 TDTAL)—-..‘\

(7) #8 [K25] REINFORCING BARS SPACED
EQUALLY EACH WAY, TOP AND BOTTOM
(28 TOTAL). ADJUST BARS AS REQUIRED
TO CLEAR ANCHOR BOLTS., BAR SPACING
SHALL NOT EXCEED 18"

#8 [K25] VERTICAL REINFORCING BARS
SPACED EQUALLY AS SHOWN (24 TOTAL) ——

9’6" [2895.60mm]

7" [177.8mm]
BOLT PROJ.
3" [76.20mm]

REINFORCING BARS. —N

EXISTING GRADE

Pz
420" [1219.20mm]

A ¥

A\// A
) #3 [K10] REBAR
OPS, EQUALLY
/ ACED.

-
|__ 9'-6" [2895.6mm]

=X 3[76.2mm]
E ["CR )

SECTION A-A

SCALE: %" = 1'—0" [6.4mm =304.8mm]

FOUNDATION - WIND ZONE 3

L (8) 14" x 507 LONG ANCHOR BOLTS (F1554 GR. 55 OR APPROVED EQUAL} ON 23"
BOLT CIRCLE. EACH ANCHOR BOLT SHALL BE EMBEDDED WITH A HARDENED WASHER
BETWEEN TWO (2) NUTS SECURED BY DEFORMING THREADS. AS A MINIMUM, WASHERS
SHALL BE ASTM F436 CIRCULAR WASHERS: MINIMUM O.D.=2%"e, MAX I.D.=1)4"8,

SCALE:

%" - 1"—0" [9.5mm — 304.8mm]

MINIMUM THICKNESS OF 0.136".

PROJECT INFORMATION:

DRAWN BY:

Expires_09/30/2011

July 26, 2010

JRM | CHECKED BY:

REG

e, TR EGINEERNG PROFSHONALS Southwest Windpower
£ 1% 503 JUNCTION BOULEVARD T0-FT [21.3M] Renewable Energy Mads Simple o[ SEET huveeR: REVISION:
PR RALEIGH, NC 276035263 MONOPOLE 1801 West Route 66 — 1
L (819) 8616351 FOUNDATIONS Flagstaff, AZ 86001 0 | 04i13-2010 -3
€10 Office: (928) 779-9463 REV| DATE TEPF 100002.09
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PROPOSED MONOPOLE TO BE INSTALLED PER
SWWP, #4 [K13] TIES, SPACING
VARIES, SEE TABLE ON

(8) 14" x 50" LONG ANCHOR BOLTS (F1554 SHEET S—5 FOR TIE
GR. 55 OR APPROVED EQUAL) ON 23"¢ BOLT SPACING & QUANTITIES.
CIRCLE. EACH ANCHOR BOLT SHALL BE -

EMBEDDED WITH A HARDENED WASHER gﬁo’._T'é NCHoR,
BETWEEN TWO (2) NUTS SECURED BY BOLT CIRCLE.

DEFORMING THREADS. AS A MINIMUM,
WASHERS SHALL BE ASTM F436 CIRCULAR
WASHERS: MINIMUM 0.0.=2%"8, MAX
1.D.=1%"8, MINIMUM THICKNESS OF 0.136". VERTICAL BARS EQ. SPACED
RADIALLY. (14)-#8 [K25] FOR
3—0" [915mm] @ PIER.

7" [177.8mm]
|BULT PROJECTION

N - Iﬁn [150mm] £yismng GrADE
X N"/\&/\\ St AND -QUQNT\E,S‘\\, ]
A B B YO
/ . .
RAG B RIS SECTION B-B
\ 'Er \/ , 7 /VEHTIC&L BARS EQUALLY SPACED RADIALLY, SCALE: N.T.S
N2 ~/\ ¥ . ASS (14 g8 [K25] FOR 30 [s15mm] o PIER.
m\gﬁ\\@/ : \'\//\<(/\<(/Q(/\<
y \/ & //\//\ . b \//\/\/\/\ NOTES.
NN e T © NGRS NOTES:
PN N -1 NI 1. THIS DRAWING DOES NOT REPRESENT THE ACTUAL FOUNDATION
4 X (5) #3 [Ki0] REBAR - :
NENEN 4 bobe, FauALLY IT IS FOR REFERENCE ONLY. SEE SHEET S—5 FOR DIMENSIONS
N @ D7 Seacen. AND REINFORCEMENT QUANTITIES.
N2 B NN AN\ 2. TOWER GROUNDING SHALL BE PERFORMED IN ACCORDANCE WITH
\K'% 3’})\\\//\ - \//\/\\/(’>\\//>\/;\ NEC REQUIREMENTS.
N /\/ \/ . /\ \/\\/ 3. CONDUIT PLACEMENT SHALL BE PLACED IN ACCORDANCE WTH
A \/\ /> XA o /k@\//\&\, BOTH THE NEC AND SOUTHWEST WINDPOWER REQUIREMENTS.
g 5 RSN >\://>}//>< 4, THE FOUNDATION DESIGNS ARE BASED ON THE SOIL INFORMATION
\\%/\ BOTEASEN LISTED IN TABLE 1804.2 (IBC 2006) REFERENCED ON SHEET S—1.

SR

IT IS THE RESPONSIBILUTY OF THE OWNER TO VERIFY BY GEOTECHMICAL

>
;Z\

< %
<\>//\\\///\>’f/\\\//\\>/\\//<\\//\\\//\>//\\\//\\ff}f§i\ o i e i T
'. OTHER THAN THOSE DESCRIBED IN THE REFERENCED TABLE ARE
7 \\/>\\//\//\/>\/K\/K\/~>\//\/>\/>\/ 4 ENCOUNTERED A FOUNDATION ANALYSIS SHOULD BE PERFORMED
TO DETERMINE THE STRUCTURAL ADEQUACY OF THE SUBSTRUCTURE.
FOUNDATION ALTERNATIVE - PIER
SCALE: N.T.S. Expires 09/30/ 301;&2@ ]
i PROJECT INFORMATION: [orRaw_BY: [ cHeckep BY: ]
o.v“:" “teg, TONELEXGHERN PROFEBGOLAS ! 70-FT [21.3M] Southwest Windpower — NUMEE;W — =
- & 3703 JUNCTION BOULEVARD = . Ranewable Energy Made Simple 5 .
N RALEIGHLHC 276005283 MONOPOLE 1801 West Route 66 || 07262010 1
L S {E16) 6616351 Flagstaff, AZ 86001 0 | 04i3-2010 4
"esno? FOUNDATIONS Offlc[::;E(DQZB} 779-9483 REV DATE s TEP#: 100002.09
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| 70-FT [21.3M] MONOPOLE FOUNDATION DIMENSIONS - PIER
Jone | _SOIL DIMENSION VERTICAL REINF. TIE SPACING #4 (K13 TIE
CLASS A B SIZE aty, sP1 sP2 QUANTITY
1 [931'5",:.’;“] [5'05_1152;1] #8 [K25] 14 6"+ [180mm] 0.C. | 12"t [300mm] 0.C. 29
2 [91;’;] [533'0_::“] 48 [K25] 14 6"+ [150mm] 0.C. | 12"+ [300mm] 0.C. 29
1 5 [931;;’:“] [5},53'0‘:;‘] 48 [K25] 14 6"+ [150mm] 0.C. | 12"t [300mm] 0.C. 20
4| (1o | [s6homemy | #8 [K25] 14 &'+ [150mm] 0.C. | 12" [300mm] O.C. 31
5 [93157-:|}m] [szzﬂgnf;ﬂ] 48 [K25] 1% 6"+ [150mm] 0.C. | 12"t [300mm] O.C. 33
=—=—=——————— s
zonE | SOIL DIMENSION VERTICAL REINF. TIE SPACING #4 [K13] TE
CLASS A B SIZE QTy. sP1 sP2 A
1| [ora] | [47orem] | #8 [K2S] 14 6"t [150mm] 0.C. | 12 [300mm] O.C. 28
3 [931.5_:2;1] [ 4'?53‘:4_:;”] 48 [K25] in 6"+ [150mm] 0.C. | 12"+ [300mm] O.C. 28
2 3 [Q?I;:";] [ 4',52'4‘::\,‘] #8 [K25] 1 6"t [150mm] 0.C. | 12"t [300mm] ©.C. 28
4 [93:.57:-];] [5';;;;:;”] 48 [K25] 14 6"+ [150mm] 0.C. | 12"t [300mm] 0.C. 30
5 [gﬁ;f.’;] [5‘9‘3;;:;] 48 [K25] 1“ 6"+ [150mm] 0.C. | 12"+ [300mm] O.C. 32 f A
.
Jone | SOIL DIMENSION VERTICAL REINF. TIE SPACING #4 [K13] TIE
CLASS A B size Qry. SP1 sP2 QUANTITY
1| orviram] | [4s200m) | #8 [¥25] 14 6"+ [150mm] 0.C. | 12"+ [300mm] O.C. 27
z [931;2;“] [ 4';25:;‘] #8 [K25] 1 8"+ [150mm] 0.C. | 12"t [300mm] 0.C. 27
3 3 [931;:.’;] [ _‘L‘f‘;o‘rﬁ:n] #8 [K25] 14 6"+ [150mm] 0.C. | 12"+ [300mm] O.C. 27
4| (o] | [aroanm | #8 K251 14 6"t [150mm] 0.C. | 12t [300mm] O.C. 28
5| (1o | [stsoem] | #8 [K25] 14 6"+ [150mm] 0.C. | 12"+ [300mm] O.C. 3
Expires 09/30/2011
uky 26, 2010
= PROJECT INFORMATION: [oRAwN BY: = ] CHECKED BY: _ ReG
& s TUNERENGINEERING PROFESSIONALS Southwest Windpower J
£ | % 3703 JUNCTION BOULEVARD 70-FT [21.3M] Renewabls Energy Made Simple [ sHeET NomeER: REVISION:
PN RALEIGH, NC 27605263 MONOPOLE 1801 West Route 66 — 1
2 » {819) 661.6361 r o | 04-13.2010
P sgio®” FOUNDATIONS flagstaff, AZ 86001
. Office: (928) 779-9483 REV DATE TEP# 1000C2.09
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SKYSTREAM 3.7
Appendix E: 34 ft (10.4 m) Tower Assembly Booklet
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SKYSTREAM 3.7
Appendix F: 45 ft (13.7 m) Tower Assembly Booklet
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SKYSTREAM 3.7
Appendix G: 55 ft (16.8 m) Tower Assembly Booklet
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SKYSTREAM 3.7
Appendix H: 70 ft (21.3 m) Tower Assembly Booklet
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SKYSTREAM 3.7
Appendix J: Tower Leveling Techniques
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1. Direct Observation Method:

Tower leveling can be accomplished by a direct observation method of viewing Skystream’s behavior
and response to changes made at the Tower base with a combination of simple tools and an
incremental adjustment procedure using conditional feedback:

a. lItis necessary to perform this operation with little or very light winds.

b. Observe if the Turbine has a strong tendency to gravitationally orient in one particular direction (or
yaw attitude) that is contrary or irrespective to the apparent wind direction.

c. If the Turbine is behaving in this manner, it indicates that the Tower is significantly out of plumb (the
top Tower flange is not level). This indicates that the Tower must be adjusted in a direction opposite
from which the Turbine is self-orienting.

d. Place one small magnetic bullet level (see Figure 1) on both sides of the Tower directly above an
opposing pair of the foundation bolts. Should the Tower be visibly out of plumb or the Turbine
gravitationally self-orienting, choose the pair of bolts that is closest (nearest) to the plane of the
rotor axis. By comparison of the two level bubbles you will observe the extent to which the Tower is
out of level.

If the Tower is not obviously out of plumb, or there is no indication that the Turbine self-orients
(meaning it is unclear if the Turbine is in or out of level), then carefully reposition the Levels
opposite one another above each of the respective opposing foundation bolt sets.

e. When you determine which direction the top of the Tower must be moved to level the top flange,
locate the pair of bolts on the Tower base flange that is nearest to the 90° plane for the necessary
adjustment.

f. Make sure that the upper and lower nuts are tight on each of these foundation bolts. These bolts
will be the hinge on which the Tower rotates while you make adjustments. (As a suggestion, identify
these bolts as three o’clock and nine o’clock, see Figures 2 and 3.)

Magnetic Bullet Levels
.

If lowering the base
Tower flange in this
direction.

This will serve as
the axis about
which you are

tilting the Tower

base flange.

Figure 3
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g. One side of the Tower base flange will be lowered and the
other side will be raised as you adjust the Tower top flange
to level. On the Tower flange side that will be lowered,
make a (-) mark on the Tower above each of the three
foundation bolts; on the Tower flange side that will be
raised, make a (+) mark on the Tower above each of the
three foundation bolts, with a Sharpie® pen (permanent
marker pen), for later reference (see Figure 4).

h. Locate the center foundation bolt on the side that is in the
plane of the needed lowering adjustment (as a suggestion,
regard that bolt as twelve o’clock and the opposing bolt on
the opposing side of the Tower flange that must be raised
as six o’clock; then identify the remaining foundation bolts
as two, four, eight and ten o’clock; see Figure 4).

i.  On the foundation bolts at two and ten o’clock, loosen the
lower foundation bolts (beneath the Tower flange) and
position them well out of the way (at least 1/2” beneath the
Tower flange). (See Figure 5).

j- On the foundation bolts at four and eight o’clock loosen the
upper nuts (above the Tower flange) and position them
well out of the way (at least 1/2” above the Tower flange).
(See Figure 5).

Loosen and raise upper nuts at least %"

k. On the foundation bolt at twelve o’clock, loosen and lower the nut below the Tower flange, and
position it so there is a 1/4” to 3/8” gap between it and the Tower flange (see Figure 6).

I.  On the foundation bolt at six o’clock, loosen and raise the nut above the Tower flange and position
so there is a 1/4” to 3/8” gap between it and the Tower flange (see Figure 6).

| Loosen and lower the nut below the Tower flange so there is a
~ 1/4” to 3/8” space between it and the Tower flange.

Loosen and raise the nut above the Tower flange so there is a
1/4” to 3/8” space between it and the Tower flange -then raise
(tighten) the tower nut to lift the Tower flange to tip the Tower on
the three o’clock and nine o’clock axis

Figure 6

m. With the Bullet Levels positioned above the twelve and six o’clock bolts, carefully raise (tighten) the
lower nut on the foundation bolt at six o’clock, in effect lifting that side of the Tower flange on the
nut and tipping the Tower about the hinge of the three and nine o’clock axis foundation bolts.

n. Proceed gradually and observe the bubbles in each Bullet Level. Generally, because of the taper in
the Tower, the bubbles will both hug the bubble line when you split the difference between the two
references.

0. If necessary, continue to add distance between the lower nut at the twelve o’clock foundation bolt
and raise the Tower flange with the lower nut at the six o’clock foundation bolt until the Bullet Level
bubbles are equal.
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p. Hand-tighten all four nuts (above and below the Tower flange) on the twelve and six o’clock
foundation bolts to minimize sway of the Tower.

g. Pause here to observe the behavior of the Turbine. If it has reoriented away from its specific or
particular direction (gravitational yaw attitude) and is responding to subtle changes in wind direction,
then you have made the Tower top flange level.

r.  On the other hand, should the Turbine continue to demonstrate a strong gravitational preference to
one direction (yaw attitude), then the level reference from the Tower base was insufficient (this may
be the case when adjusting a segmented tower). In which case, continue to incrementally tip the
tower by adjusting the six and twelve o’clock bolts until the Turbine barely begins to demonstrate
movement on the yaw axis.

s. Pause again to observe the Turbine. If it slowly shifts to orient to the wind, then the Tower top
flange is level.

As you will determine, this is a “trial and observation” process, and the Tower can be out of
plumb in more than one axis.

t. If necessary, tighten all the nuts and begin the process again with a new set of opposing foundation
bolt nuts, with this instance selected at three and nine o’clock positions.

Be patient and make minor adjustments, it is very easy to overcompensate, and above all, observe the
behavior of the Turbine. The Turbine’s ability to orient/reorient easily on the yaw axis in response to
the wind direction is far more important than any secondary references.

2. Bucket Truck Manual Method:
In the event that a bucket truck or man-lift with service height sufficient to access the Turbine is
available during the installation, you can quickly and accurately adjust the Tower for level as follows:

Warning: Before riding up in any Bucket Truck or Lift to approach an installed Skystream Turbine
on an erect Tower, make certain that the power is turned off and the Skystream Turbine
is disabled.

Again, it is necessary to perform the operation with little or very light winds.

b. When within reach of the Turbine Nacelle, manually push the Turbine around the yaw axis to
observe if the Turbine gravitationally orients to one yaw position.

c. To determine the center of location, push the Turbine off of its gravitational orientation in both
directions. The harder you must push, the greater the Tower top is out of level.

d. Observe the Tower base and determine which two opposing foundation bolts will serve best as the
hinge points for making adjustments at the Tower base.

e. Go to the ground and make the foundation bolt adjustments as described above (or have an
assistant make the adjustments).

f. Again, make minor and incremental adjustments at the Tower base and re-examine if the Turbine
returns or drifts back to an identical gravitational orientation. Eventually you will be able to rotate the
Turbine in a full 360° axis, a few degrees at a time, and the Turbine will remain stationary at each
step during the rotation indicating that the top Tower flange is level.

g. Secure the foundation bolt nuts being careful not to affect your final adjustments.
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3. Bucket Truck Digital Method:

In the event that a bucket truck or man-lift with service height sufficient to access the Turbine is
available during the installation, you can quickly and accurately adjust the Tower using a Digital Level
as follows:

Warning: Before riding up in any Bucket Truck or Lift to approach an installed Skystream Turbine
on an erect Tower, make certain that the power is turned off and the Skystream Turbine
is disabled.

a. lItis necessary to perform this operation with
little or very light winds.

b. Firmly strap the Digital Level to the top of the
Turbine nacelle (see Figure 7).

c. Observe the Level reading at 8 evenly
spaced locations as the Turbine is pivoted.

d. Release the Turbine at each point and note
any movement if it is pulled to a low point.

e. Adjust the foundation bolt nuts until the
Digital Level reads the same value (within
0.5°) at the eight evenly spaced locations
and the Turbine does not move at any of the
locations. Record the values in the included table below.

f. Secure all the foundation bolt nuts taking care not to alter the final adjustment.

g. Check that the Turbine is level again by moving the Turbine and releasing through the eight
locations; no movement due to gravity should be observed.

Leveling Measurement Record - Turbine
Point 1 (45°)
Point 2 (90°)
Point 3 (135°)
Point 4 (180°)
Point 5 (225°)
Point 6 (270°)

Point 7 (315°)
Point 8 (360°)

The tower may also slightly lean to one side under the influence of bright sunlight. The sun heats one
side of the tower and it expands, flexing the tower and the tower remains tilted until the sun is no longer
fixed on the tower (expansion and contraction). This follows a very regular pattern throughout the day if
the sun is shining.

We appreciate your support of our company and products. Should you have questions or concerns, or
need additional information please contact our Technical Services department at
SkystreamTechnicalSupport@xzeres.com
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