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PRIMARY DEPARTMENT AFFECTED:
e Design Organizations
e Pole Program Management (PPM)
Edison Carrier Solutions (ECS)
Transmission Telecommunications (Trans Telecom)
Joint Pole Organization (JPO)
Maintenance, Performance & Reliability (MPR)
e Field Accounting Organization (FAO)

BACKGROUND

SPIDACalc allows for continuous pole lines to be analyzed by bringing wires from previous
(or next) poles to the pole currently being assessed. In some cases, span guys will
continue to support conductors across several poles until it can be guyed to an anchor. As
a result, modeling the scenario has specific steps to achieve accuracy on transferring loads
across multiple poles.

PURPOSE

The following will outline how to build various types of pole lines. To clarify some of the
commands in the tool, the following will explain the differences between selecting a span
guy from the anchors and guys tab versus selecting a guy wire from the wires tab.

Span Guys from the Wires Tab
These selections are offered in the tool but there are very few circumstances where it is

appropriate to use them. Inputting guy wires from the wires tab does not trigger SPIDA to
calculate their tension based on the conductors they are backing up. It only puts it in at
the tension value that particular wire has associated with it.

Arm Guys

If a project includes wires that terminate on a crossarm, and a span guy is being used to
offset the wire in the same direction, selecting a guy wire from the wires tab is appropriate.
The wire should have a tension set to match the conductor it is offsetting.

The tool must be in the Table View to set guy tension to match the conductor tension.
Example:

A 7/32" guy is used to balance the load applied by a 1/0 Al Triplex wire.

1/0 TRIPLEX

7/0
7 Rip,
L&y

SPAN GUY v\G\ﬁ
) 6? P
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1. Select the triplex wire in table view under SCE/Secondary.

Wire Selection
Owner | SCE -
Group :"Semndary |

2. To find the tension to be balanced click on the =) button next to the wire size input.
In the wire information box, the tension value is displayed at the bottom of the box
where it is labeled, “Selected Group Tension with TAF”. The value for the 1/0 Triplex
with 170’ span sagged to Light Full Tension is 794 Ibs.

Note: With dynamic tensions in the current client file, these tensions are at 60
degrees without any wind or ice loading. The tensions will be less than the full
specified maximum loaded tensions shown in the Distribution Overhead Construction
Standards (DOH). Once the load and temperature are applied in the program, actual
loaded tensions for the load case and wind direction are applied to the wires.

| Graphic View || Table View | Analysis V’lew|

w || Wire End Points

&
E Distance
=

= Direction {0-359)

[=

[

E i

% ‘Wire Properties M |
il

2 WP wire Information:

3 F

i

B o & Size: 1/0 Al Triplex

£ - & STanding: &

= D Distanc & Number of Conductors: 1

z WEPZ1 |1qg' & Description: Meritina

= & Diameter: 0,98

u | & Weight: 0.43 bf/ft

S Wires | Span Guys | Span Points| @ Expansion Coefficent: 0 1/°F

Wires on WEP#1 @ Modulus: 11.3E6 lbjin2

g — @ CrossArea: 0.1in?

5 Attach to | Pole & Strength: 4380 bf

@ - & Calculation: Dynamic

5 & All Groups and Tensions:

§ Owner |SCE P O Light Full: 752 Ibf

g . — (O Light Reduced Guyed: 146 Ibf

= Group | Secondary M 1 Light Reduced Unguyed: 146 Ibf
= ) F - = O Heavy Full: 367 Ibf

(=%

size (.. | 1/0 Al Triplex (8/1) F 0 Heavy Reduced Guyed: 146 bf

w . 3 !

g Tension Group | Light Full ) Heavy Reduced Unguyed: 146 Ibf
& - -

= Quantity |1 ] Selected Group Tension with TAF| 794 |bf

é

W

B

E -

= jin Owner Group i

& Wire#1 |5CE |Set:or1dar5-I |1,|f0 Al Triplex

3. While still in table view, select the guy wire and click the box next to “Apply” for the
Tension Adjustment Factor (TAF).
Tension Adjustment Factor
[¥] Apply 1=

4. Navigate to table view and locate the wire. Select the box next to ‘Apply’ in the
Tension Adjustment Factor (TAF) and the small calculator button will activate.
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5. Click the calculator button and change the tension to match the tension of the

conductor it is offsetting.

Wires on WEP#1

Match the conductor - [=

|Attad’1 to :Insulabomz {Wires: 0 =) on CrossArm#1 at 35' 07
tension and dlick "OK"

Owner |SCE - Attach Height 38 ! 2
Calculate TAF § X ,
Group |Guy . Midspan Height |0 a
Dynamic Tension: 400 Ibf
Size: 7/32" EHs -
,r zig) Desired Dynami on I@ Ibf -
5 Tension Adjustment Factor

Tension Group | Light Full

[7] Apply 15

Quantity |1
Calculator button activates /
[ #add ][ #updste |[ 8Remove |  whenthe "Apply" boxis
ay
D Owner Group Size Attach Midspan Tension Group TAF n
Wire #1 |sce |secondary |1/0 Al Triplex |38 2 joro” |Light Ful |1 [
Wire 22 |sce |Guy |7/32"Ens [38"2" jo'o” |Light Full |1 [

6. Click OK.

7. Click “Update” and the TAF will change to match the wire tension.

Tension Group :Light Ful = Tension Adjustment Factor

Apply | 1.985 5

Quantity |1
<& Add | 5 Remove I

v

jin] Owner Group Size Attach Midspan Tension Group TAF At
Wirez1 |sce |secondary |1/0 Al. Triplex |38z o' o” |Light Ful |t [tns
Wire#2 |sce Guy |7/32" €S |3a2" 070" Light Ful XM [ins

Note: It is necessary to complete this final step to update the wire properties.

8. Perform a final check after updating. With the guy wire still selected in the table
view, click on the “...” box and the wire information box for the guy will open.
Validate that the Selected Group Tension with TAF for the guy matches the

conductor. _
‘Wire Properties M

| Wire Information:

@ Size: 7/327EHS

@ Stranding: 7f0

@ Numnber of Conductors: 1
@ Description:

@ Diameter: 0.2188"

@ Weight: 0.1 Ibfjft

@ Expansion Coeffident: 0 1/°F
# Modulus: 256 |bfin?

@ CrossArea: 0.04in?

@ Strength: 4800 Ibf

@ Calculation: Dynamic

@ All Groups and Tensions:

O Light Full: 400 Ibf
3 Heavy Full: 400 Ibf

Selected Group Tension with TAF: 794 |bf
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Midspan Taps
On an open wire secondary span, a span guy is utilized to achieve a mid-span service. The

span guy is not supporting either pole it is attached to, however, it is lightly pre-tensioned
when installed and it has wind area. Therefore, it is necessary to pole load these span

guys.

Mid-span Service

]
]

For this scenario, it is acceptable to enter the span guy as a wire with a tension adjustment
factor of 0.2. With dynamic tensions the light and heavy loading tension values for guy wire
were determined for the wire used as bare communications messenger which is much
tighter than the pre-tension for this application. In this case a tension adjustment factor of
20% should be applied to the tension values. To apply this, in graphic view select wires,
then select Guys under Group. Select the appropriate guy and before dragging it onto the
pole, click the “Apply TAF” checkbox and enter 0.2 for the TAF. Then drag the guy from the

wires tab onto the pole.
Note: After dragging a guy wire to the pole, deselect the TAF checkbox before selecting any

additional wires or the adjusted TAF will still be applied.

Wires on WEP#1

IAtIad’1ho Pale -

Qwner |SCE - Attach Height| 18 C s

Group :Guy ] Midspan Height |0 0

size [o..] (716" B8 (7/0) -

Tension Group .Light Full _ Tension Adjustment Factor
' : - r 2=
Quantity |1 Apply 2
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If the service is attached within 5’ of the pole, attach it directly to the pole and proceed
with setting up the Wire End Point as it appears in the field. If the service is attached 5’ or
greater from the pole, do not include it in the calculation.

Wizzars

In instances where wizzars are found or applied, utilize the service conductor size for the
full length of the span (pole to pole) and place it in the tool as a full tension secondary. Do
not use service tension.

Span Guys from the Anchors and Guys Tab
If your project includes wires that terminate on a crossarm, and arm guys are used to

offset the wire in the opposite direction, select a guy(s) wire from the “Anchors/Guys” tab.
Attach the span guy(s) to the pole at the attachment point of the crossarm and follow the
standard process for span guys.

1/0 ACSR

Guy \Wire

1/0 ACSR

081
R
0

1/0 ACSR

Span guys utilized from this tab allow the application to assess the actual tension on the
span guy by calculating what wires it is/are supporting. As such, the subsequent pole, if
pole loaded, will only show a point load from the span guy based on this calculation. This
will help in assessing the stresses actually seen on the pole and the analysis will be more in
line with the actual field condition.

In the application, span guys selected from the Anchors and Guys tab will show up
turquoise in color. This means that the guy is supporting the pole. Down guys will always
show up in the same color (turquoise) because they are supporting the pole as well. If
unsure about what impact the guys or wires are having on the pole, this is a quick way to
identify if the attachment is supporting or tensing (wires shown in lime green) the pole.

The other unique thing about attaching guys from this tab is that it allows for the

attachment point at the wire end point to be manipulated. At the bottom of the screen,
options for height and midspan are given.

el . - SpanGuy#1, SCE, 3/8" EHS

soe 127Hken  36F  47F B
¥ Diecton 180°H @wdw' 36'H g5

These allow for additional inputs based on the consideration of additional measurements
taken in the field.
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The drawing below shows two span guys input from the anchors and guys tab. They are
shown in turquoise. One is supporting the 1/0 ACSR primary and the other is supporting
3" CATV w/ V4" messenger. Prior to importing a point load, you must analyze the source
pole. Then, when transferring the point load that a guy is backing up, it shows on the
previous pole (in this case, 180 degrees), as a green arrow. To do this, it is necessary to
‘Add a Location to Current Lead’. This is done by clicking the button shown below:

Graphic View ] Table View | Analysis View

Anchor Selection Side View
b L]
O SCE
e -] ¥ 2-1/0 ACSR
# 1"Triple Eye - Anchor Rod and PD_

# 10-Inch Double Helix 1 Pin - 3/8™
# 10-Inch Double Helix 2 Pin- 3871

# 10-Inch Double Helix 3 Pin- 3/8%/
# 10-Inch Double Helix 4 Pin- 3/8%
# 10-Inch Double Helix 5 Pin- 3/8%
# 10-Inch Double Helix & Pin- 3/8"1
# 10-Inch Double Helix 7 Pin- 3/8"1
# 10-Inch Double Helix 8 Pin- 3/8"1
# 10-Inch Double Helix 9 Pin - 1/2"
# 3/4" Double Eye - Anchor Rod ar!
# 4-Inch Double Helix 10 Pin - Grar
# 4-Inch Double Helix 12 Pin - Grar,
# 4Inch Single Helix 10 Pin - Grani
# 4-Inch Single Helix 12 Pin - Grani
# 4-Inch Single Helix 9 Pin - Granite
# 5/8"Single Eye - Anchor Red anc
# 8-Inch Double Helix 1Pin - 3/8" ¢
# 8-Inch Double Helix 10 Pin - 1/2"
# 8-Inch Double Helix 2 Pin- 3/8%al
# 8-Inch Double Helix 3 Pin- 3/87 ol
# 3-Inch Double Helix 4 Pin- 3/87 ol
# 8-Inch Double Helix 5 Pin- 3/8"

31 T

Guy/Span Guy Selection

Equipment | Wirss | Pole

#2 AT

Anchors/Guys

34" CATV wi 1/4" msgr

Damages | Additional

Owner |SCE

# 5/16"EHS (7/0)
® 7/16"EHs (7/0)
® 7/37°EHS (7/0)
® 9/167EHS (7/0) &
# 9/32°EHs (7/0) SCE, 45-3, Doudlas Fir

*

179° 359°

__ Selection: 1-1-1
L4 & 4 J = |
H |;5.|::IdI Lnﬁrgnn tolt[:urreﬁ-Lead”
L L+ JL e | l

Once the location is added, change the Location name to reflect the pole humber.
Depending on the situation, it may be necessary to change the design layer to ‘as designed’
(if this is @ new pole set). Keep this design layer highlighted.
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[ Project ]
5 TD330003
2 ¥ 1. Lead

# 4 1. 1234567E
=4 2. 2345678E
w41, Asls
& Photos (0)
.| Summary Notes (D)
- Pole Tags (0)
" Remedy

The next step is to bring the point loads from the pole currently being worked on to the

next pole being pole loaded. On the Graphic View, select the Wires Tab, then press From
Project. It will populate with the poles and their respective design layers.

b 2

Graphic View ] Table View | Analysis View

Side View

[ From Previous ]
[ | From Project | ]
" Mew Wire End Point

(®) Previous () Mext () Other () Building

3 TD330003
®- % 1. Lead

Equipment || Wires || pale

By clicking the '+’ sign next to the design layer of the pole just loaded, it will provide
another drop down called Wire End Points. From here, click the '+’ sign again, and all the

wire end points will be listed. In this case, the previous pole at 180 degrees has span guys
going to it, and will need to be selected.

New Wire End Point

() Previous () Next () Other () Building

o TD330003
=% 1.Lead
=+ 1. 1234567

..

Elﬁ 2. Designed

¢ =+ Wire End Points
: -~ # Next Pole 14070 *

; % [Previous Pole 127" 180 °|

[ Photos {0)

.| Summary Notes (0)  [Previous Pole 127 180 °]
Pole Tags (0)
- Remedy

Upon doing so, a box will present two options for selection. Because we are transferring
point loads based on what the span guy is backing up, the loading case will be selected.
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9P There are analyzed Span Guys present.
g) Copy as Wires

Copy as Wires
New, Light, & Ib, Grade A: GOS5 - LIGHT, A

The result of this selection will be that the span guys bring over point loads equivalent to

the conductors they are backing up.

CE, 354, Douglas Fir %CE, 35'-4, Douglas Fir
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In-line Pole Line

When loading a pole with span guys more than one pole away from the source pole, do not
generate point loads on poles that only transfer the wire load through span guys.

Transfer wire tensions as wires and ignore all but one span guy between the source pole
and the down guy pole. Generate the point load from the source pole for the last span guy
directly from the down guy pole. In the example below, a point load is assigned to Pole A
generated by source Pole E. Interior poles B, C, and D are removed from the calculation.

T
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L — @ °
‘A§<E.3‘5'-4, Droniglas Fr %:E’ =3, 0wgn &

If all five poles in the figure above were being evaluated the procedure for each would be
as follows:

1. Pole E: Model span guy as span guy.

2. Poles B, C, & D: Model span guy as wire at full tension

3. Pole A: Bring in Point Load from Pole E adjusting height of point load as needed.

Angle Pole Line

When span guys support a source pole and there are angles between the source pole and
the down guy pole, all of the angle poles and down guy poles must be assigned point loads.
In the example below, a point load must be calculated for the top two levels on Poles A and
B, generated by source Pole D but not on Pole C because Poles B, C, and D are in-line. A
point load is calculated for the lower level on Pole C because of the down guy.
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Note: Review the Communication Messengers section before point loading communication
guys.

More Than One Load Case

When evaluating more than one wind case transferring point loads only, (e.g. heavy
loading areas), only one of the load cases can be selected in transferring the loads to the
next pole. In general, the load case with the lower span guy safety factor on the source
pole would be transferred for the other load case even though it will a little conservative._
For example, if the source pole included the following: 8# with a SF or 3.5 and 12# with SF
of 2.2. Use the guy that was analyzed using the 12#.

Entry Errors
In order to see the error that occurs when installing span guys from the wires tab, the

example on the following page depicts the span guy in a lime green color. This indicates the
wire is placing stress on the pole (not supporting the conductor that it is backing up). The
analysis screen on the right demonstrates the impacts of using an incorrect span guy type.
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From Previous

From Project O o d

To Next
Wire End Point Selection

Environment | Street

Height
owess [ 450

|Damages H Additional H AnchorsGuys “ Equipment | Wires |Pn\e

- /2" EHS (7/0)
-0 14 EHS (7/0)
I 5/16"EHS (70
[#-{) 7/16" EHS (7/0)
100 /32" BHS (7/0)
{0 9/16” EHS (7/0)
1209/32° BHS (7/0)

< <
SCE, 45'-3, Douglas Fir

179° 359°

As a result, the pole will bend in whichever direction is greater instead of striving to
evaluate the balance of the span guy backing up the conductors.

oo o)

Span guy backing
up conductors
from the next pole

%CE, 40'-2, Douglas Fir
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If a pole has a span guy on it backing up conductors on another pole, it would be necessary
to pole load the other pole. Then, the tool would calculate the point load actually impacting
the original pole. If a scenario such as this occurred, it would not be acceptable to add a
guy wire without calculating the prior pole.

If a pole load depicts a span guy (in turquoise- which means supporting) where the point of
attachment on the pole is lower than the WEP attachment or midspan height, the inputs
will result in an incorrect assessment. This guy is actually putting stress on the pole
because it is supporting something else. With the prior pole loaded, the span guy put in
support of it, and the point loads transferred correctly, this pole would need further
remediation to support the stress of the point load.

The example to the left shows this entry error.

In more dynamic pole loads, it is important to set up all poles with the same orientation.
This will allow for the point loads to be brought in at the proper angles. In the example
below, pole #4 is required to be pole loaded. Due to the nature of its support in the overall
pole line, it will be necessary to pole load other poles around it in order to bring those point
loads into this pole load.

OO<

~
J

9/32" DG

2- 1/0 ACSR 2- 1/0 ACSR
o © e

Pole #1

Because the intent of this exercise is to achieve a correct pole load for Pole #4, it is
important to set up all other pole loads in relation to that pole. So, for this pole, the 9/32”
Span Guy (SG) to Pole #1 is backing up 2- 1/0 ACSR. Assuming that 0° is as oriented
above, the conductor is at 315° and the SG is at 135°. In order to obtain the correct point
load that the SG is placing on Pole #4, Pole #1 must be pole loaded. Once analyzed, the
point load is brought over to Pole #4 in the process described previously.
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Pole #2

Similar to Pole #1, there is a SG backing up 3- 1/0 ACSR conductor. Orienting it in similar
fashion, the pole would be loaded with conductor at 135° and the SG at 315°. Once
analyzed, the point load may be brought over to Pole #4.

Pole #3

Based on our depiction above, there are no SGs on this pole. There is no need to pole load
this pole. The 1/0 ACSR at 0° will be added to Pole #4 when it is pole loaded, but only
after the point loads have been added.

Pole #5

Keeping in mind that the intent of this exercise is to accurately pole load Pole #4, Pole #5
would not be necessary to pole load. The 9/32"” SG attached to it at 180° is in support of
Pole #4, and therefore, is not adding any load to the pole. The SG would be placed on Pole
#4 after the point loads have been brought in, and finally, the analysis would be run.

Communication Messengers

When selecting guys for communication messengers, determine if the messenger is
connected to the pole (hook or spool) or passing through the pole (3 bolt or bracket).
Follow the image below when choosing guys for communication messengers.

A B e y oD E N F c
3 4 6

S

A SPAN GUY FROM GUYS TAB - FULL TENSION
B. SPAN GUY FROM WIRES TAB - FULL TENSION
C. SPAN GUY FROM WIRES TAB - FULL TENSION
D

E

F

G

SPAN GUY FROM WIRES TAB - FULL TENSION

APPROPRIATE SIZE WIRE AND MESSENGER

APPROPRIATE SIZE WIRE AND MESSENGER

APPROPRIATE SIZE WIRE AND MESSENGER - < 160' REDUCED TENSION

> 160' FULL TENSION

Example: If your initial pole requiring pole loading is pole 2, you would enter span A from
the Guys Tab and Span B from the wires tab as full tension. When loading pole 1, load pole
2(+) to calculate the point load for the messenger because it is installed as a span guy.
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Opposing Tensions Supported By Span Guys

Different Size Wires (1 Span)
When wires are supported by a span guy and the wires are different, import a point load
from the pole with the larger wire and apply it to the pole with the smaller wire in place of

the span guy.
1/0 ACSR SPAN GUY #2 ACSR
TR e

1/0 ACSR Span Guy Point Load #2 ACSR

Revised June 10, 2016 15

ACT — For Internal Use Only Initiate - Plan - Schedule - Execute - Close



e

SPIDA Job Aid #14
Span Guys

Revised
May 31, 2018

Different Size Wires (More Than 1 Span)
When dead-end tensions of different size wires are supported by span guys over multiple
spans, remove the span guys from the calculation and replace them with wire.

SPAN GUY

=

SPAN GUY

1/0 ACSR

?} #2 CU
b

1/0 ACSR i #2 CU #2 CU #2 CU #2 CU % #2 CU
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Span Guys

Same Size Wires (1 Span)

When the dead-end tensions of wires are supported by a span guy and the wires supported
by the span guy are the same size, model both poles using a span guy from the guys tab.

1/0 ACSR
_—

1/0 ACSR

SPAN GUY

Span Guy

Span Guy

1/0 ACSR
i

1/0 ACSR
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Same Size Wires (More Than 1 Span)
When dead-end tensions of the same size wires are supported by span guys over multiple
spans, remove the span guys from the calculation and replace them with wire.

-

1/0 ACSR """'j SPAN GUY SPAN GUY ?}#_ 1/0 ACSR
A B c
1/0 ACSR 1/0 ACSR 1/0 ACSR 1/0 ACSR 1/0 ACSR 1/0 ASCR
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Uneven Span Guy > 1’ Without a Down Guy
When wires are supported by a span guy attached at different levels, import a point load

from the pole with the higher attachment point and apply it to the pole with the lower
attachment point in place of the span guy.

—d —

S,
D,q N GUy

Span Guy From
Guys Tab

Point Load
From Pole A
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Uneven Span Guy > 1’ - Multiple Spans With or Without a Down Guy

e

Span Guy From

-

)
n
Sy
v

Guys Tab

Span Guy From
Wires Tab

Span Guy From
Wires Tab

.

Point Load
From Pole A
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General Order 95 Crossings

For crossings where the wire sizes remain the same through the crossing, load each pole
with the wires passing through and install the span guy(s) from the wires tab. Load as
Grade A regardless of whether there is communication on the pole or not.

: - :

SPAN GUY:

///,,,,7 Same size wires N

¢ Wires o

Guy from the wires tab

o — — 23
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