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Anchors & Guying – General Discussion 
 

Anchors and guys are a crucial part of line design. Therefore, we must ensure that the anchors and guying 

are adequate for the design tensions involved. 

 

All guys will be of 3/8” aluminum clad steel strand or 3/8” stainless steel strand (to be used near coastal 

areas) with a respective RTS (Rated Tensile Strength) of 15,930 and 16,200 lbs. Previously, guys were 

aluminized steel strand with a RTS of 10,800 lbs. 

 

Guys are to be terminated preferably on a guy hook but can be terminated on a thimble eye or a guy roller 

to maintain the required bending radius for the guy grip loop; when it is necessary to terminate on an eye 

bolt or other eye type fixtures, a GUY THIMBLE must be used (LIN-902-00001 or 902-00002). 

 

Anchors will primarily be of three types: 

 

 Stub Anchor (with concrete): this anchor can normally withstand guy tensions of 15,000 to 

25,000 lbs. 

 Expanding Shell rock Anchor: this anchor (either 30” or 7’) when installed in hard rock can 

accommodate guy tensions of up to 15,000 lbs. 

 Power Installed Screw Anchor: there are two types now in use, the 10” helix and the swamp 

anchor. When installed properly they should be capable of accommodating tensions up to 15,000 

lbs. 

 

Further installation information on anchors is detailed on pages 6-12 and 6-13. 

 

Guy Strain Insulator Rods 
 

Guy strain insulator rods should be used in all locations where it is possible for the guy to become 

energized. 

 

Guy strain insulators are not necessarily designed or rated for sustained voltage, but rather as occasional 

energization for a short period of time. Therefore we should not install these insulators where they will be 

continuously or permanently energized. 

 

The standard guy strain insulator rods are rated at 21,000 lbs and are 24 and 54 inches in length with a 

clevis on one end and a thimble eye on the other. The basic unit is the 54” rod with a thimble eye for the 

guy grip: this can be extended with one or more rods as required. 

 

When extending guys from structure to structure, between energized lines, one guy strain insulator rod 

should be used at each end to ensure isolation of the guy. 
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Guying – Calculating Design Tensions 
 

Guying requirements are determined from the conductor size, the number of conductors, the line angle 

and the structure type. 

 

The DESIGN LOAD for all angle structures include the resultant horizontal tensions, calculated from the 

conductor tensions and the line angle, plus the wind load on the conductors; the values used are tabulated 

on page 6-3. 

 

For all structure types, the guying requirements and the minimum guy leads are as shown on pages 6-9 to 

6-11. 
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Design Tensions and Conductor Loading 
 

The following values for conductor loading have been calculated for a ruling span of 200 feet; it has been 

determined that the majority of our distribution lines have a ruling span of 200 feet or less. 

 

Design Tensions & Conductor Loading 

(AS A RESULT OF HURRICANE WIND CONDITIONS) 

PER CONDUCTOR 

LINE ANGLE Resultant Tension Wind Load on Combined Load 

(Degrees) Due to Angle (lbs) Conductor (lbs) 

 2/0 4/0 477 2/0 4/0 477 2/0 4/0 477 

5 108 152 259 206 260 394 314 412 653 

10 216 304 518 205 259 393 421 563 911 

15 324 455 776 204 258 391 528 713 1167 

20 431 605 1032 203 256 388 634 861 1420 

25 537 754 1286 201 254 385 738 1008 1671 

30 642 902 1538 199 251 381 841 1153 1919 

35 746 1048 1787 197 248 376 943 1296 2163 

40 848 1192 2032 194 244 370 1042 1436 2402 

45 949 1333 2274 190 240 364 1139 1573 2638 

50 1048 1472 2511 187 236 357 1235 1708 2868 

55 1145 1609 2744 183 230 350 1328 1839 3094 

60 1240 1742 2971 178 225 341 1418 1967 3312 

 

  

The above values can be used to determine guying tensions; for a three phase structure with 477 AAC 

conductor, a 4/0 AAC neutral, and a line angle of 20° the total load becomes (3 x 1420) + (861) = 5121 

lbs. The guy lead for a single guy with a 40-foot pole, calculated from the formulae on page 6-5/6, is 33 

feet. 

 

These values can be used for Ruling Spans up to 225’ with negligible error. These values together with 

the formulae on page 6-5/6 are used to determine the minimum guy lead; the guy lead should normally be 

at 30° to 45° with the pole, with 45° being the optimum (at 45° the guy lead is equal to the attachment 

height). 
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Guying – Angle Structures with Taps 
 

When constructing lines the main line is normally built first, and taps off the main line are constructed 

later. When the main line structure is an angle structure, it will be guyed; when the tap is connected to this 

structure it will normally be guyed as well. 

 

When the direction of the tap is the same as the main line structure guy it is sometimes assumed that this 

guy is no longer required; this, however, will depend on the line angle and the conductor size. To ensure 

that we do not over tension the tap conductor by removing a guy, the tension due to the line angle and the 

tension of the tap conductor(s) must be calculated. 

 

The resultant tensions at an angle structure, due to the conductor tension, can be calculated using the chart 

on page 6-3 (full conductor tension is equal to the resultant conductor tension for a 60° line angle). 

 

For example: - Assuming a line angle of 15° and a three phase line with 4/0 AAC conductor; the resultant 

tension due to the primary conductor tension is 3 x 455 lbs = 1365 lbs. 

 

If we install a single phase tap using 2/0 AAC conductor, the full design tension for 2/0 AAC is 1240lbs; 

therefore the guy can be removed if required, since the two tensions are almost equal. 

 

Also if the tap conductor is two or three phases a guy will be required to hold against the tap. 

 

Occasionally a guy can be removed or is not required, if the calculated tensions are equal; however these 

guys will normally be required. 
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Calculating Minimum Guy Lead Distance 
 

The minimum guy lead distance can be determined using the following calculation: 

 

𝑴𝒊𝒏 𝑮𝒖𝒚 𝑳𝒆𝒂𝒅 = 𝑻𝑨𝑵 [𝑺𝑰𝑵−𝟏 (
𝑹𝒆𝒔𝒖𝒍𝒕𝒂𝒏𝒕 𝑻𝒆𝒏𝒔𝒊𝒐𝒏

𝑮𝒖𝒚 𝑹𝒂𝒕𝒊𝒏𝒈
)]  ×  𝑮𝒖𝒚 𝑨𝒕𝒕𝒂𝒄𝒉𝒎𝒆𝒏𝒕 𝑯𝒆𝒊𝒈𝒉𝒕 

 

Where: Min Guy Lead is in feet 

 Guy Attachment is in feet 

 Resultant Tension is in pounds (as determined from the formulae below) 

 Guy Rating is in pounds (7200 lbs. as determined below) 

 

The Guy Rating or Allowable Tension under maximum loading conditions (hurricane wind at 30 psf) has 

been calculated at 7,200 lbs. using the rating of the aluminized steel strand in use on existing structures. 

 

 

𝐺𝑢𝑦 𝑅𝑎𝑡𝑖𝑛𝑔 = 
𝑅𝑎𝑡𝑒𝑑 𝐺𝑢𝑦 𝑊𝑖𝑟𝑒 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ

𝑆𝑎𝑓𝑒𝑡𝑦 𝐹𝑎𝑐𝑡𝑜𝑟
=  

10,800

1.5
= 7,200 𝑙𝑏𝑠 

 

The maximum conductor tension, under hurricane wind conditions of 30 psf, using a ruling span of 200 ft. 

is 2971 lbs. for 477 AAC, 1742 lbs. for 4/0 AAC and 1240 lbs. for 2/0 AAC. For ruling spans greater than 

200 ft. the actual tensions shall be used (i.e. 3296 lbs. for 477 AAC with a 250 ft. ruling span). 

 

The RESULTANT TENSION (TR) due to the MAXIMUM CONDUCTOR TENSION (Tmax) at any 

line angle can be calculated: 

 

𝑹𝒆𝒔𝒖𝒍𝒕𝒂𝒏𝒕 𝑻𝒆𝒏𝒔𝒊𝒐𝒏 = 𝑴𝒂𝒙 𝑪𝒐𝒏𝒅 𝑻𝒆𝒏𝒔𝒊𝒐𝒏 ×  
𝐬𝐢𝐧 𝜽

𝐬𝐢𝐧(𝟗𝟎° −  𝜽 𝟐⁄ )
 

 

Where: θ = line angle in degrees 

 

  

 

 

 

 

 

TR = Resultant Tension due to line angle 

T (max) = Conductor tension under hurricane conditions 

    

θ 
T (max) 

TR 

T (max) 
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Example: Structure type 3B2 using 4/0 AAC with a line angle of 35° and a 40’ pole. 

 

(1) Resultant Tension per Conductor: 

 

= 𝟏𝟕𝟒𝟐 ×  
𝐬𝐢𝐧 𝟑𝟓°

𝐬𝐢𝐧 (𝟗𝟎° −  
𝟑𝟓°

𝟐 )
 

= 𝟏𝟕𝟒𝟐 ×  
𝐬𝐢𝐧 𝟑𝟓°

𝐬𝐢𝐧 𝟕𝟐. 𝟓°
 

= 𝟏𝟎𝟒𝟕. 𝟕 

 

Resultant Tension due to 3 conductors = 1047.7 x 3 = 3143.1 lbs 

 

 

(2) The MINIMUM ANGLE between the guy and the pole is: 

 

𝐌𝐢𝐧 𝐀𝐧𝐠𝐥𝐞 = 𝐬𝐢𝐧−𝟏 [
𝑹𝒆𝒔𝒖𝒍𝒕𝒂𝒏𝒕 𝑻𝒆𝒏𝒔𝒊𝒐𝒏

𝑮𝒖𝒚 𝑹𝒂𝒕𝒊𝒏𝒈
] =  𝐬𝐢𝐧−𝟏 (

𝟑𝟏𝟒𝟑

𝟕𝟐𝟎𝟎
) = 𝟐𝟓. 𝟗° 

 

Or, from the previous page: 

 

𝑴𝒊𝒏 𝑮𝒖𝒚 𝑳𝒆𝒂𝒅 =  𝐭𝐚𝐧 [𝐬𝐢𝐧−𝟏 (
𝑹𝒆𝒔𝒖𝒍𝒕𝒂𝒏𝒕 𝑻𝒆𝒏𝒔𝒊𝒐𝒏

𝑮𝒖𝒚 𝑹𝒂𝒕𝒊𝒏𝒈
)]  × 𝑮𝒖𝒚 𝑨𝒕𝒕𝒂𝒄𝒉𝒎𝒆𝒏𝒕 𝑯𝒆𝒊𝒈𝒉𝒕 

= 𝐭𝐚𝐧 [𝐬𝐢𝐧−𝟏 (
𝟑𝟏𝟒𝟑

𝟕𝟐𝟎𝟎
)]  × 𝟑𝟑  

=  𝐭𝐚𝐧 𝟐𝟓. 𝟗°  × 𝟑𝟑 

= 𝟏𝟔. 𝟎 𝒇𝒕. 
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Guy and Anchor Arrangements 
 

The anchor arrangements for standard line angles are outlined on page 6-8. The tables on pages 6-9 to 6-

11 are intended for use in the selection, layout, and installation of guys and anchors for our standard 

structure types supporting primary and secondary conductors and communication cables. 

Table Use 

 

The tables give the number of guys, guy leads, and number of anchor rods for each standard structure 

type. The letter “S” in structure types denotes secondary. 

 

The guying arrangement may vary depending on the line angle for a particular structure. For example, the 

maximum line angle for a 3B2S structure supporting 477 AAC is 25º. One guy for primary is adequate in 

this case for a maximum line angle of 10º; for line angles above 10° and up to 25º, two guys or a double 

guy (G2) must be used for the primary conductors. In both cases, a single guy is adequate for secondary 

conductors. Drawing 6-8 gives an outline of the guying arrangement for typical structures. 

 

The guy lead is the horizontal distance from the pole to the point where the anchor rod enters the ground. 

Tables 6-9, 6-10 and 6-11 assume level ground between the pole and the anchor. If the ground is sloping, 

the guy lead should be decreased or increased accordingly. 

 

Where two or more anchors are required, the guy lead refers to the outermost anchor; subtract 6 feet for 

the second and each consecutive anchor. Each anchor may have up to two guy attachments. The highest 

guy attachment on the structure shall be attached to the outermost anchor and other guys will be attached 

in similar sequence. 

 

The guy leads listed in the tables are for the standard pole height as indicated. Add 2.5 feet to the 

minimum and 4.5 feet to the maximum guy leads for each extra 5 feet of pole height. 

 

The anchor location should be chosen such that the guy lead will not be less than the minimum or exceed 

the maximum as determined from the tables. In the event that the minimum guy lead is not available and a 

reduced guy lead is available, the designer shall determine the additional requirements to ensure the 

structure meets the required design criteria. 
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GUYING ARRANGEMENT AND ANCHOR LOCATION 

STR. 
TYPE 

POLE 
HEIGHT 

MAX. 
LINE 

ANGLE 

COMMUNICATION 
ATTACHMENTS  

(# - dia.) 

NUMBER OF GUYS 
GUY LEAD 

(ft) NUMBER 
OF PISA 

ANCHORS 

POWER COMM.     

G1 G2 SEC.  MIN. MAX. 

2/0 AAC 

1B 40' 25º   1       19 32 1 

1B 40' 25º 3 - 1" 1     1 19 32 1 

1BS 40' 25º   1   1   19 32 1 

1BS 40' 25º 3 - 1" 1     1 24 32 1 

                      

1B2 40' 50º   1       18 32 1 

1B2 40' 50º 2 - 1" 1     1 20 32 1 

1B2S 40' 40º   1   1   18 32 1 

1B2S 40' 40º 2 - 1" 1   1 1 18 32 2 

                      

1D 40' 60º   1       18 32 1 

1D 40' 60º 2 - 1" 1     2 18 32 2 

1DS 40' 40º   1   1   18 32 1 

1DS 40' 40º 2 - 1" 1   1 1 18 32 2 

                      

1DE 40' -   1       18 32 1 

1DE 40' - 2 - 1" 1     1 18 32 1 

1DES 40' -   1   1   18 32 1 

1DES 40' - 2 - 1" 1   1 1 18 32 2 

                      

3B2 45' 30º   1       22 37 1 

3B2 45' 30º 2 - 1" 1     1 21 37 1 

3B2 45' 50º   2       21 37 1 

3B2 45' 50º 2 - 1" 1     1 35 37 1 

3B2 45' 30º 3 - 1" 1     1 22 37 1 

3B2 45' 20º 4 - 1" 1     1 21 37 1 

                      

3B2S 45' 30º   1   1   22 37 1 

3B2S 45' 30º 2 - 1" 1   1 1 21 37 2 

3B2S 45' 30º 3 - 1" 1   1 1 21 37 2 

3B2S 45' 30º 4 - 1" 1   1 1 24 37 2 

                      

3B2S 45' 40º   1   1   26 37 1 

3B2S 45' 40º 2 - 1" 1   1 1 25 37 2 

3B2S 45' 40º 3 - 1" 1   1 1 25 37 2 

3B2S 45' 40º 4 - 1" 1   1 2 25 37 2 

                      

3DE 45' -   2       21 37 1 

3DE 45' - 2 - 1" 1     1 28 37 1 

3DE 45' - 2 - 1" 2     2 21 37 2 

3DE 45' - 3 - 1" 2     2 21 37 2 

3DE 45' - 4 - 1" 2     2 24 37 2 

                      

3DES 45' -   1   1   24 37 1 

3DES 45' - 2 - 1" 1   1 1 24 37 2 

3DES 45' - 3 - 1" 1   1 1 24 37 2 

3DES 45' - 4 - 1" 1   1 2 27 37 2 
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GUYING ARRANGEMENT AND ANCHOR LOCATION 

STR. 
TYPE 

POLE 
HEIGHT 

MAX. 
LINE 

ANGLE 

COMMUNICATION 
ATTACHMENTS  

(# - dia.) 

NUMBER OF GUYS 
GUY LEAD 

(ft) 
NUMBER 
OF PISA 

ANCHORS 

POWER COMM.     

G1 G2 SEC.  MIN. MAX. 

4/0 AAC 

3B2 45' 20º   1       21 37 1 

3B2 45' 20º 2 - 1" 1     1 21 37 1 

3B2 45' 20º 3 - 1" 1     1 21 37 1 

3B2 45' 20º 4 - 1" 1     1 23 37 1 

                      

3B2S 45' 20º   1   1   21 37 1 

3B2S 45' 20º 2 - 1" 1   1 1 21 37 2 

3B2S 45' 20º 3 - 1" 1   1 1 21 37 2 

3B2S 45' 20º 4 - 1" 1   1 1 25 37 2 

                      

3B2 45' 40º     1     21 37 1 

3B2 45' 40º 2 - 1"   1   1 21 37 2 

3B2 45' 40º 3 - 1"   1   2 21 37 2 

3B2 45' 40º 4 - 1"   1   2 21 37 2 

                      

3B2S 45' 40º     1 1   21 37 2 

3B2S 45' 40º 2 - 1"   1 1 1 23 37 2 

3B2S 45' 40º 3 - 1"   1 1 2 22 37 3 

3B2S 45' 40º 4 - 1"   1 1 2 25 37 3 

                      

3DE3 45' -     1     21 37 1 

3DE3 45' - 2 - 1"   1   2 21 37 2 

3DE3 45' - 2 - 1"   1   1 28 37 2 

3DE3 45' - 3 - 1"   1   2 21 37 2 

3DE3 45' - 4 - 1"   1   2 24 37 2 

                      

3DE3S 45' -     1 1   25 37 2 

3DE3S 45' - 2 - 1"   1 1 1 28 37 2 

3DE3S 45' - 2 - 1"   1 1 2 23 37 3 

3DE3S 45' - 3 - 1"   1 1 2 26 37 3 

3DE3S 45' - 4 - 1"   1 1 2 32 37 3 
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GUYING ARRANGEMENT AND ANCHOR LOCATION 

STR. 
TYPE 

POLE 
HEIGHT 

MAX. 
LINE 

ANGLE 

COMMUNICATION 
ATTACHMENTS  

(# - dia.) 

NUMBER OF GUYS 
GUY LEAD 

(ft) 
NUMBER 
OF PISA 

ANCHORS 

POWER COMM.     

G1 G2 SEC.  MIN. MAX. 

477 AAC 

3B2 45' 10º   1       22 37 1 

3B2 45' 10º 2 - 1" 1     1 21 37 1 

3B2 45' 10º 3 - 1" 1     1 22 37 1 

3B2 45' 10º 4 - 1" 1     1 23 37 1 

                      

3B2S 45' 10º   1   1   21 37 1 

3B2S 45' 10º 2 - 1" 1   1 1 21 37 2 

3B2S 45' 10º 3 - 1" 1   1 1 21 37 2 

3B2S 45' 10º 4 - 1" 1   1 1 21 37 2 

                      

3B2 45' 25º     1     21 37 1 

3B2 45' 25º 2 - 1"   1   1 21 37 2 

3B2 45' 25º 3 - 1"   1   1 22 37 2 

3B2 45' 25º 4 - 1"   1   2 22 37 2 

                      

3B2S 45' 25º     1 1   21 37 2 

3B2S 45' 25º 2 - 1"   1 1 1 21 37 2 

3B2S 45' 25º 3 - 1"   1 1 1 23 37 2 

3B2S 45' 25º 4 - 1"   1 1 1 32 37 2 

3B2S 45' 25º 4 - 1"   1 1 2 21 37 3 

                      

3DE3 45' -     1     36 37 1 

3DE3 45' -   1 1     21 37 2 

3DE3 45' - 2 - 1" 1 1   1 28 37 2 

3DE3 45' - 3 - 1"   1   2 36 37 2 

3DE3 45' - 3 - 1" 1 1   2 22 37 3 

3DE3 45' - 4 - 1" 1 1   2 28 37 3 

                      

3DE3S 45' -   1 1 1   26 37 2 

3DE3S 45' - 2 - 1" 1 1 1 2 25 37 3 

3DE3S 45' - 3 - 1" 1 1 1 2 28 37 3 

3DE3S 45' - 4 - 1"  1 1 2 35 37 3 
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Non-Standard Guying Arrangement 

 

The guy attachment point is specified for each structure type and includes variations for conductor size 

and guy leads. There will be, however, occasions where: (a) the guy location is not in accordance with the 

standards and the pole strength needs to be checked, or (b) it may be desirable to alter the guy location in 

specific instances because of clearance problems.  

 

For example, let’s assume we have; structure type 3B2, 4/0 conductor, 25º line angle, a 40ft class 4 pole, 

200’ wind span and a 200’ ruling span and the guy attachment point must be installed at 3 feet below the 

crossarm. The structure loading and the pole strength can be determined, at the desired guying location, in 

accordance with the following calculations: 

 

(A) The structure loading can be determined (see page 2-4/5, 2-8/9 & 6-3) as follows: 

 

The combined load (page 6-3) is 1008 lbs/conductor. The bending moment due to this conductor 

load is: 3 conductors x 1008 lbs/conductor x 3’0” moment arm = 3 x 1008 x 3 = 9072 ft-lbs.  

 

(B) The resisting moment of the pole can be determined form the formula on page 2-3 (Mr = Kr Fb 

Cg
3). 

 

The circumference at the desired guy location can be determined as follows: from page 3-2 the 

circumference is 21” at the top of the pole and 33.5” at the ground line; the total pole length above the 

desired guy location is 3’9”; and the total pole length above ground is 34ft. The pole circumference at the 

desired location is: 

 

21 + (33.5 − 21) 33.5⁄ × 3.75  = 21 + 1.4 = 22.4 inches 

 

The resisting moment (Mr) at the desired guy location is Mr = (0.000264) x (8000) x (22.4)3 = 23,738 ft-

lbs. The load due to the wind on the pole can be neglected, however a safety factor of 3.0 minimum 

should normally be used. The design resistant moment now becomes 23,738/3 = 7,913 ft-lbs. 

 

The actual structure loading is 9,072 ft-lbs; therefore the pole strength for a class 4 pole is not adequate 

for this load. The design resistant moment for a 40ft class 3 pole is 10,227 ft-lbs and can therefore support 

the load of 8,955 ft-lbs.  

 

Although a class 3 pole can support this load, with the guy located 3’0” from the crossarm, permanent 

deformation will occur in the pole and should only be used when absolutely necessary. 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 


