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Caution: While it may be possible for two (2) to four (4) crew members to lift and handle the
smaller modules per Figures 4a and 4b, a derrick boom truck, crane or equivalent lifting device
will be necessary to safely handle and move the larger modules into position. Refer to Figures 3a

and 3b.
If assembling the pole near the embedment location, arrange the wood dunnage, pole stands,

etc. such that the largest module (i.e. base of the pole) is located closest to the embedment
location and the smallest module (i.e. tip of the pole) is located farthest away.

If using wood dunnage to assemble the RS poles:

* Place two (2) parallel rows of wood dunnage down for each module. Refer to Figure 5a. For
example, a 45 ft. [13.7 m] 0204 pole includes three (3) modules (modules 2, 3 and 4). This
pole will require three (3) sets of wood dunnage (i.e. six (6) rows) in total;

* The first row of dunnage should be located approximately 2 ft. [61 cm] from the base (large
end) of each module;
 The second row of dunnage should be located approximately 6 ft. [183 cm] from the tip

(small end) of each module (or for larger modules, at least three (3) times the diameter of
the module tip). This will allow the slip joint to be assembled without the wood dunnage

interfering;

 Chock each module with wedge-shaped blocks. Chock blocks are not required when using
pole stands or RS assembly racks; and

* As the pole is assembled, fewer rows of dunnage are required to support it.

If using pole stands to assemble RS poles, place two (2) pole stands down for each module and
position them similar to the wood dunnage noted above. Refer to Figure 5b.

If using RS pole assembly racks to assemble RS poles, refer to ‘C734 - RS Pole Assembly Racks’
for instruction.

Figure 5a: An RS Pole on Wood Dunnage Figure 5b: An RS Pole on Pole Stands

7.0 Slip Joint Assembly

The figures and instructions in this section are for horizontal pole assembly. However, most of the work
methods and the forces required to fasten the slip joints apply to BOTH horizontal and vertical pole
assembly. For specific instruction pertaining to vertical pole assembly, refer to Section 10.

7.1 Slip Joint Assembly Components and Layout

Slip Joint Assembly Components

2-Ton Lever 2

E\ Chain Hoist <
Pole Butt i Ol Pole Tip
— - —

| \ }

Lower (Larger) i\ ... Lo ! - i1 Upper(Smaller)
Module B" Axis Slip Joint _,:___ B" Axis ¥ Module
R - —
@J an . ¥ P P LO—/I
Jacking Bar (@ R R S S Jacking Bar

2-Ton Lever C=
Chain Hoist +

Note: Use two (2) 6,000 |b [2,721 kg] rated slings if lever chain hoist is not
long enough to span the jacking bar opening.

Figure 6: Slip Joint Assembly Components

7.2 Jacking Modules Together

7.2.1 Position the two (2) modules/sections such that they are level with one another.
7.2.2  Wipe down the following ‘overlap areas’ to clear any debris:
* The inside surface of the upper (smaller) module. Refer to Figure 7a.

* The outside surface of the lower (larger) module. Refer to Figure 7b.

Figures 7a, 7b and 7c: Wiping the Inside Surface of the Upper Module and the Outside Surface of the Lower Module

7.2.3  Align the modules with the B axis facing up. The alignment lines are printed on the B axis along
the length of each module. Refer to Figures 8a, 8b and 8c.

7.2.4. For smaller (lighter) modules, manually (and slowly) maneuver the base of the upper (smaller)
module over the tip of the stationary lower (larger) module until the joint becomes snug and
the two modules begin to align as one unit. While doing so, be careful to maintain the
alignment of the B axes.
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7.2.5.

7.2.6

7.2.7

Figure 8c: Slip Joint Overlap

For larger (heavier) modules, use a derrick (boom) truck, crane or similar lifting equipment with
a sling positioned at the CoG line, and slowly maneuver the base of the upper (smaller) module
over the tip of the stationary lower (larger) module until the joint becomes snug and the two
modules begin to align as one unit. While doing so, be careful to maintain the alignment of the
B axes.

Note: The center of gravity (CoG) is printed on each module prior to shipping. However, being
that the top module of each pole is often cut to length, the CoG marking on pole top modules
should be established on site prior to handling.

Insert the two (2) jacking bars into the 26 mm [1-1/16 in.] pre-drilled jacking holes. Refer to
Figures 9a and 9b.

Slide an independent jacking plate onto each jacking bar with the flat backing plate against the
pole wall. Refer to Figure 9b.

Figures 9a and 9b: Inserting the Jacking Bars and Adding the Jacking Plate

7.2.8

7.2.9

7.2.10

7.2.11
7.2.12
7.2.13

Slide a retention collar onto each jacking bar, with the flanged side of the retention collar
oriented towards the pole. Refer to Figure 10a.

Rotate the retention collar around the jacking bar to identify the best suited set of holes that
will keep the retention collar tight up against the jacking plate and the jacking plate tight up
against the pole wall. Refer to Figures 10b and 10c.

Caution: The jacking plates need to be as tight as possible against the pole wall. If the gap
between the pole wall and the back of the jacking plate exceeds 1/8 in. [3 mm], the significant
forces applied during slip joint assembly may result in bending one or both jacking bars,
making them di cult to remove and reuse again in the future.

Insert the quick release pin. Refer to Figure 10c.

Figures 10a and 10b: Installing the Retention Collar and Determining the Correct Set of Holes for a Tight Fit

Figure 10c: Inserting the Quick Release Pin With the Retention Collar
Tight to the Jacking Plate

Connect the lever chain hoists (and if required, chain extensions or slings) to the jacking plates.
Apply light tension using the lever chain hoists.

If necessary, re-position the jacking plates such that they are all aligned in the direction of the
assembly force AND ensure the jacking plates are tight up against the pole wall. Refer to
Figures 1la and 11b (next page).

Caution: The jacking plates need to be tight against the pole wall. If the gap between the pole
wall and the back of the jacking plate exceeds 1/8 in. [3 mm], the significant forces applied
during slip joint assembly may result in bending one or both jacking bars, making them di cult
to remove and reuse again in the future.

11



e
S
IS
%)
3
%)
Y
—
S
()
=
e
()
S
N

12

Figures 11a and 11b: Jacking Plates Aligned in the Direction of the Assembly Force and Tight Against Pole Wall

7.2.14 Begin applying force simultaneously on each side of the pole using the lever chain hoists.

7.2.15 Maintain the module alignment throughout assembly by continuing to apply equal force to
each side. Refer to Figure 12.

Figure 12: Equal Assembly Force Being Figure 13: Alleviating Static Friction Using a Dead Blow Mallet

Applied to Both Sides

7.216 As the assembly force increases and the slip joint becomes tight:

« Using a dead blow mallet, strike the overlap area just above the base of the upper
(smaller) module to alleviate any built-up static friction. Refer to Figure 13.

* Monitor the four (4) jacking holes and STOP applying force if any of the holes elongate
more than 1716 in. [2 mm]. A slight amount of elongation is normal and is a sign that
an appropriate level of assembly force has been applied.

7.2.17  Compressing the slip joint is complete when 4,000 Ib. [1,814 kg] of force per side has been
applied and all static friction has been released by striking the overlap area with a dead
blow mallet. The base of the upper module may not reach or may slightly surpass the target
assembly line.

Notes:

* 95% of assembled slip joints will reach to within +/- 1in. [25 mm] of the target
assembly line as marked on the lower (larger) module. Refer to Figures 14 and 15.

e Due to the resin rich surface of RS poles, there are subtle variations in the outside
diameters of each module that cause the overlaps to vary from slip joint to slip joint.
This results in about 5% of the assembled slip joints exceeding +/- 1in. [25 mm] from
the target assembly line, despite the application of 4,000 Ib. [1,814 kg] of force.

Figure 14: Completed Slip Joint Assembled
to0 4,000 1b. [1,814 kg] of Force

Figure 15: Example of a Slip Joint Assembled to the
Circumferential, Pre-Marked Target Assembly Line

7.3 Joint Kit Installation

Each slip joint is to be mechanically fastened using a joint kit (includes either two (2) blind nut or two
(2) lag screw assemblies). For blind nut installation, which is the most common, follow the instructions
below. If installing lag screw joint kits, refer to ‘C606 — Installation of Lag Screw Joint Kit’ for
instruction.

7.3.1 Locate the pre-drilled slots near the base of the upper (smaller) module.

7.3.2  Drill a hole through the inner module at the base of each slot, immediately adjacent to the
‘DRILL HERE’ marking, using a 1-1/8 in. [29 mm] carbide tipped hole saw. Refer to Figures 16a,
16b and 16c¢.

Notes:

e The base of the slot shown in Figure 164, is located on the right-hand side (toward the
base of the pole). However, on the other side of the pole, the base of the slot will be
located on the left-hand side (again toward the base of the pole).

e The 1-1/8 in. [29 mm] holes are oversized to allow for the insertion of the blind nut.

e The pre-drilled slot in the outer (upper) module is 7/8 in. [22 mm] wide. This is to
accommodate the 3/4 in. [19 mm] diameter blind nut bolt.

T Ew Uk ﬂ-‘
— el
PoleTip.  PoleBasg .

N LIV

Figure 16a: Undrilled Slip Joint Slot Figure 16b: Drilling Hole for Blind Nut in Figure 16c: Drilled Blind Nut Hole
the Base End of the Slot
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7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

While holding onto the retention cable attached to the blind nut, insert the blind nut into
the 1-1/8 in. [29 mm] drilled hole. Refer to Figure 17.

Using the retention cable, position the blind nut axially on the inside of the pole (along the
length of the pole). To orient the blind nut while the pole is on the ground, pull the retention
cable tight at 90° to the ground. Refer to Figure 17.

Caution: If the blind nut is not oriented along the length of the pole, it may damage the inner
pole wall.

Keeping the retention cable tight, thread the 3/4 in. [19 mm] bolt into the blind nut by hand,
ensuring that the blind nut remains oriented axially along the length of the pole.

Once the bolt is threaded hand tight, use a 1-1/8 in. [29 mm] socket or crescent wrench to
tighten. Refer to Figure 17.

Once the bolt is tight, the retention cable may be trimmed. Refer to Figure 17.

Figure 17: Installing the Blind Nut and Ensuring the Nut is Aligned Axially on
the Inside of the Pole by Pulling the Retention Cable Tight at 90° to the Slot

8.0 Base Plate, Top Cap and Hole Plug Installation

8.1 Base Plate Installation

Four (4) J-bolt assemblies are used to secure the base plate to the butt of each RS pole.

J-bolts are installed on the inside of the pole and hook into the two (2) round holes located near the
butt of the pole on the B and D axes and the two (2) corresponding slots located on the A and C axes.
Refer to Figure 18.

8.13
814

— —3

<5 = J-Bolt'in Pre-Drilled
: Hole

or

J-BOit Being Inserted

* into Pre-Drilled Slot {

- i % el

Figure 18: Location of Pre-Drilled J-Bolt Holes and Slots

From the outside of the pole, insert the straight end of the first two (2) J-bolts into the round
holes (not the slots) located on the B and D axes, with the J-bolts running down the inside of
the pole toward the base. Refer to Figure 19.

Position the base plate with the flush side flat against the butt of the pole and the grooved side
facing outwards. The grooves are to accommodate the J-bolt hardware. Refer to Figure 19.

_Zd

Figure 19a, 19b and 19c: Installing a J-Bolt into the Pre-Drilled Hole and Positioning the Base Plate

Install a flat washer and hand tighten a nut onto each J-bolt.

Install the two (2) remaining J-bolts in the slots located on the A and C axes (90° to the holes
referenced above), with the J-bolts running down the inside of the pole toward the base.

Feed the J-bolts through the slots in the base plate, install a flat washer and hand tighten a nut
onto each J-bolt.

Center the base plate on the butt of the pole and secure it by tightening the nuts with a 9/16 in.
[14 mm] socket or crescent wrench. Refer to Figures 20a and 20b.

Figures 20a and 20b: Securing the Base Plate to the Pole

15
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8.2 Top Cap Installation

The top cap is to be fastened to the tip of the RS pole using the provided hex head self-tapping screws
with integrated washers.

8.2.1 Position the top cap on the assembled pole as snug as possible. Refer to Figure 21a.

8.2.2 Install the self-tapping screws evenly around the circumference of the pole tip using a 5/16 in.
[8 mm] hex head socket with drill attachments. Refer to Figures 21b and 21c. Depending on
the size of the top cap, the number of self-tapping screws and their location in proximity to one
another will vary as follows:

e Top caps up to and including 16-1/2 in. [419 mm] require four (4) self-tapping screws,
positioned approximately 90° to one another.

e Top caps 17 in. [431 mm] and larger require eight (8) self-tapping screws, positioned
approximately 45° to one another.

Caution: Excessive torque will cause the self-tapping screw to pull through the rim of the
top cap.

# . 5 i ﬁa— | o
Figures 21a, 21b and 21c: Positioning and Installing the Top Cap

8.3 Hole Plug Installation

Hole plugs are to be installed in every open (unused) hole. This will prevent hornets, bees, birds, etc.
from nesting inside the pole and will assist in suppressing flames should the pole be exposed to a
wildfire.

Each joint kit includes five (5) hole plugs to plug the 26 mm [1-1/16 in] jacking holes (unless these holes
have been re-purposed for framing and/or pole steps).

8.31 Install each hole plug by hand and tap each with the dead blow mallet to ensure a secure fit.
8.3.2 If additional hole plugs are required, contact your local RS Representative for assistance.

Note: Crews that regularly work with RS Poles are encouraged to keep spare hole plugs in
a range of sizes on hand.

9.0 Installation and Embedment

The following instructions are meant to supplement existing utility pole setting work methods,
specifically those pertaining to pole alignment, embedment, backfill and tamping.

9.1 Center of Gravity

9.11

For individual RS modules, the CoG is printed on each module prior to shipping. However,
because the top module of each pole is often cut to length, the CoG marking on pole top
modules should be established on site prior to handling.

For nested and assembled pole sets, the CoG is not physically marked on nested or assembled
poles. However, the CoG for both can be found on the first page of the applicable RS pole
drawing and are easily located by an experienced equipment operator.

To move the CoG (and the lifting point) for an assembled pole down toward the base of the
pole at the time of installation, a counterweight (i.e. sandbags, concrete bags, etc.) of up to
200 Ib. [90 kg] can be secured inside the base of the pole. Care needs to be taken to ensure
that the counterweight does not shift during pole lifting and installation.

9.2 Lifting the Pole - Derrick (Boom) Truck

9.21

9.2.2

Lifting an RS pole with a boom truck (or similar) requires a properly rated nylon sling or rope
winch, rigged in a choker configuration and placed a few feet (a meter) above the CoG.

Figure 23: Temporary Rubber Matting to Protect
the Pole Surface From the Boom

Figure 22: Temporary Through Bolt to Prevent Sling Slippage

To ensure the pole does not slip when lifted, the attachment point must be safely secured
under a through bolt. Refer to Figure 22.
Note:

* A temporary through bolt can often be installed in the pre-drilled jacking holes. Refer to
Figure 22.

* To avoid damaging the pole with the boom. It may be necessary to temporarily wrap the
pole with a bu er material of suitable thickness (i.e. rubber, nylon, etc.). Refer to Figure 23.

9.3 Lifting the Pole - Crane or Helicopter - Single Pole Installations

9.31

Lifting an RS pole with a crane or helicopter requires one (1) or two (2) properly rated nylon
slings, rigged in a choker configuration.

17



9.3.2 To ensure the pole does not slip when lifted, the attachment point must be safely secured to an
appropriately sized through bolt near the top of the pole. Refer to Figures 24a and 24b.

Caution: Ensure that the helicopter pilot/crane operator is consulted when making plans and
that they are aware of the structure height(s) and weight(s).

Figure 26: Using a Plumb Bob to Figure 27: RS Poles Can Be Turned Easily
Vertically Align a Pole Using a Pole Cant

9.5.2 When assembling an RS pole vertically, it’s critical that the base module is plumb, as any
discrepancy will be magnified when the upper modules are installed.

9.5.3 For radial alignment, RS poles are easy to turn using a pole cant or wrench with a nylon strap.
Refer to Figure 27.

9.6 Embedment and Foundation Options

9.4 Lifting the Pole - Pole Setter or Grapple Head 9.6.1 Like other pole types, RS poles can be installed using standard industry practices. The most
. . . common approaches include:
9.4.1 To avoid damaging the surface of the RS pole, ensure the contact surface is rubber, nylon or
similar and is of a suitable thickness and not worn down. Refer to Figures 25a and 25b. » Direct embedment. Refer to Figure 28a and Section 16.1 (Appendix E).
e Sleeved embedment (in plastic, corrugated steel or precast concrete sleeve). Refer to

Figure 28b and Section 16.2 (Appendix E).

e Surface mount (concrete, rock mount, pile mount, etc.).

Figures 25a and 25b: A Pole Setter Setting a Double Circuit 44kV Pole During an Outage

9.4.2 For H-frame, multi-pole and heavy communication structures, consult RS for optimal rigging
and attachment points.

Figures 28a and 28b: Embedment and Backfill Techniques

9.5 Pole Alignment

9.6.2 Embedment depth is to be determined by the end user after a review of structure loading and a
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951 RS poles are typically aligned using a plumb bob or line of sight. Refer to Figure 26. For i 3 R . .
greater accuracy, a construction transit or laser level sighted into one of the primary geotechnical investigation. Standard embedment depth recommendations include:
pre-marked vertical axial lines to ensure a plumb vertical pole is recommended. < For pole heights greater than 35 ft. [10.7 m]: 10% of the overall pole length plus

24 in. [610 mm].
Note: RS poles are symmetrical in strength and shape. As such, there is no face or back side. ) ) )
e For pole heights up to and including 35 ft. [10.7 m]: 10% of the overall pole length

plus 30 in. [762 mm].
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16.0 Appendix E - Common Embedment Methods

16.1 Direct Embedment (Rev B)
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16.2 Sleeved Embedment (Rev A)
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