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Appendix A Example 2: Column Guying 
This appendix covers the topic of column guying. The wind load on a typical rebar cage/ 
column form is calculated, and the guying system checked for adequacy. 
 
Given Information 

• 3'-0" diameter column 

• Column reinforcement cover 3 inches 

• Pile cutoff 3'-6" below finish grade 

• Assume column form is pinned at top of pile 

• Deadman dimensions are 4 ft x 4 ft x 4 ft 

• For cable attachments to deadman see Figure A-2-5 

 

Required 
1. Review guying submittal and verify conformance with Contract Specifications 

Section 52-1.01C(2). 

2. Verify deadman capacity to resist loads. 

3. Verify cable loads are less than allowable. 

4. Check cable connection at deadman. 
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Figure A-2-1. Elevation Column Support 
 



APPENDIX A EXAMPLE 2, COLUMN GUYING  SEPTEMBER 2025 
 

CALTRANS ● TEMPORARY STRUCTURES MANUAL APPENDIX A-2   A-2-3 
 

 

Figure A-2-2. Plan View Column Support 

Loading 

Wind pressures from Contract Specifications Section 52-1.01C(2), Reinforcement —
Shop Drawings, taken from table below for the associated height zone: 
 

 
Figure A-2-3. Wind Pressure Values 
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Figure A-2-4. Guying System Loading 
 

Cable forces 

Determine cable support reaction using beam theory by summing moments about the 
base. Conservatively assume the column is pinned at the base to simplify the 
calculations. A more detailed analysis using beam software could be used.   
 
Cable reaction (Rx): 

 
Cable reaction (Ry): 

 

 (A-2-1) 

  Ry = 1250 lbs (tan 36°)  =  908 lbs  (A-2-2) 
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Resultant (cable tension): 

 

Support Cables 

Cable reaction = 1545 lbs (previously calculated) 
 
For 1/2" 6x19 IWRC cable:   

Minimum breaking strength (MBF)  = 13.30 tons = 26,600 lbs (Contractor to provide 
manufacturer’s data in submittal) 

Factor of safety (FS)  = 2 (guying not required to adhere to FS found 
in the Falsework Manual) 

 
Connection: 3 wire rope clips (Crosby) 

Connection efficiency (CE)  = 80 % (Falsework Manual, Table 5-2, Wire 
Rope Connections) 

 
Allowable cable load: 

 
 

Cable Attachment at Deadmen 

Cable tension = 1,545 lbs (previously calculated) 
Angle to horizontal = 36 º 
Rx = 1,250 lbs 
Ry = 908 lbs 

 
 
 
 
 
 
 
 
 

   (A-2-3) 

MBF(CE)
FS

=
26,600(0.80)

2
= 10640 lbs > 1545 lbs         OK 

 
 

(A-2-4) 
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Anchor spacing and edge distance as illustrated below: 
 
 

 

Figure A-2-5. Cable Attachment at Deadmen 
 

Anchor Analysis 

For two ¾" Hilti HCA coil anchors: 

Nominal embedment = 4.5" min 
Edge distance = 12" min 
Spacing = 5" 
Assume f’c  = 3000 psi 
Vertical load Ry = 908 lbs (previously calculated) 
Horizontal load Rx = 1250 lbs (previously calculated) 
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Anchor Manufacturer’s Instructions 

 

 

Figure A-2-6. Anchor Manufacturer’s Instructions 
 
 

 

Figure A-2-7. Hilti HCA Allowable Concrete and Steel Capacity 
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Figure A-2-8. Hilti HCA Edge Distance and Anchor Spacing Guidelines 

 

Tension 

Maximum anchor plate thickness (t) = l – (Hnom+hs) = 6" – (4.5"+1") = 0.5" max (Figure 
A-2-6) 
 
Note: Verify anchor plate thickness less than or equal to maximum ½" in field; if larger 
than ½", a longer anchor is required. 
 
Minimum spacing shear and tension = 1.0(hnom) = 1.0(4.5") = 4.5" 
 
Critical spacing tension = 3(hnom) = 3(4.5") = 13.5"> 5"  (Reduction required) 
Critical edge Dist. tension = 1.5(hnom) = 1.5(4.5") = 6.75" < 12" (No reduction for edge 
Dist.) 
 
Critical spacing shear = 2(hnom) = 2(4.5") = 9" > 5" (Reduction required) 
Critical edge Dist. shear = 2.5(hnom) = 2.5(4.5") = 11.25" < 12" (No reduction for edge 
Dist.) 
 
Determine spacing influence factors using linear interpolation between critical and 
minimum distances.  
 
Spacing influence factor for tension: 

 
 (A-2-5) 
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Spacing influence factor for shear: 

 
Allowable tension load: 

 
Allowable shear load: 

 
Combined loading: 

 

Cable Attachment Plate 

Load to welds: 

Rx = 1,250 lbs (previously calculated) 
Ry =     908 lbs (previously calculated) 
R = 1,545 lbs 

 

 
Figure A-2-9. Resultant Forces on Anchor Plate 

 
(A-2-6) 

 (A-2-7) 

 (A-2-8) 

 (A-2-9) 
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Weld Capacity per AISC Chapter J: 

For ¼" fillet welds: 

Determine capacity of weld assuming a uniform shear distribution and combining the 
shear, bending, and axial stresses vectorially. This is conservative since the maximum 
bending stress and maximum shear stress occur at different locations.   

Loading in the y direction: 

Loading in the x direction: 

Resultant load: 

 

For ASD weld capacity: 

Ω = 2.00 

Fwy  =  0.60(70 ksi)(1 + 0.50(sin1.590)) = 63 ksi = 63,000 psi   

Fw =     0.60Fexx(1 + 0.50(sin1.5θ))             from AISC J2-5 

Aw = 0.25"(0.707)(2)(4") = 1.414 in2  (A-2-10) 

Mw = Rx(2)=1250(2) = 2500 in-lbs (A-2-11) 

lw =
bd3

12
=  

2(0.25)(0.707)(4)3

12
= 1.885 in4 (A-2-12) 

ft =  
A

+  
I

=  
1.414

+  
1.885

= 3295 psi 
P Mc 908 2500(2)

(A-2-13) 

fv =  
V
A

=  
1250
1.414

= 884 psi (A-2-14) 

(A-2-15) 

Rn =  
FwAw

Ω
(A-2-16) 

(A-2-17) 
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Fwy
Ω

=
63000

2
= 31,500 psi 

Fwx  =  0.60(70 ksi)(1 + 0.50(sin1.50)) = 42 ksi = 42,000 psi   

Fwx
Ω

=
42000

2
= 21,000 psi 

Deadmen: 

Deadmen weight = 9,600 lbs  

Deadmen dimensions = 4' x 4' x 4' 

Rx = 1,250 lbs (previously calculated) 

Ry = 908 lbs (previously calculated) 

Soil type: = Gravel 

Coefficient of friction = 0.60 (dry soil) 

Sliding resistance of Deadmen = 0.60(9600 – 908) = 5,215 lbs 

Overturning of Deadmen = 1250(4') + 908(1') = 5908 ft-lbs (moment taken about leading 
toe) 

Deadmen resistance to overturning = 9600(2') = 19,200 ft-lbs

(A-2-18)

1250
5215

= 0.24 < 1         OK (A-2-19) 

5908
19200

= 0.31 < 1         OK (A-2-20) 

  OK  
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