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APPENDIXES 

APPENDIX – A: Structural drawings of proposed pre-stressed concrete 

poles 
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APPENDIX – B: Area and centroid of annulus [4] 
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APPENDIX – C: Characteristic of pre-stressing steel [4] 
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APPENDIX – D: Typical load tree for concrete pole [4] 
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APPENDIX – E: Structural calculations for the 8m, 7.5m, 6.7m and 5.6m poles  

8m high Pre-stressed Pole 

Analysis of critical section of the pole ( at ground support 

position ) 

r1  (Radios of outer circle) = 100 mm 

r2 (Radios of inner circle) = 65 mm 

Thickness of pole =  35.00 mm 

Gross concrete area at base Ag 18,142.70 mm2 

Assume C= Neutral axis depth by trial and error 106.50 mm 

β1= Parameter to calculate rectangular concrete compressive 

stress block 

0.69 

β1C =  73.49 mm 

f'c = Concrete compressive strength 50.00 N/mm2 

fr=0.62√f'c  Modulus of rupture of concrete 4.38 N/mm2 

yt = Distance from centroid axis to extreme tensile fibre 93.50 mm 

Ig = Gross moment of inertia of the section 6.45E-05 m4 

Finding area of Annulus 

Ф1 =  3.27 radians 

Ф2 =  3.34 radians 

Area A1 =  17,007.05 mm2 

Area A2 =  7,480.20 mm2 

Therefore Annulus area Aa = A1-A2 9,526.84 mm2 

Finding centroid of annulus Aa 

Assume distance to the centroid from the centre x=        15.00 mm 

Ф3 =  2.84 radians 
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Ф4 =  2.68 radians 

A'a = 8,015.19 mm2 

Find the "x" so that Aa ≈ 2A'a 

Cross sectional area of Ф7mm strand Apsi =  38.48 mm2 

Number of strands 4 No’s 

Modulus of elasticity of pre-stressing steel Es =  205.00 kN/mm2

Modulus of elasticity of normal steel Ey =  200.00 kN/mm2

Modulus of elasticity of concrete Ec =  31.75 kN/mm2

fpy = Specified yield stress of pre-stressing steel 1620.00 N/mm2 

Total pre-stressing force per strand = Fpy 62.34 kN 

Minimum breaking load Fpu =  62.50 kN 

Therefore permissible pre-stressing force per strand = lesser 

of 0.80fpu and 0.94fpy  (assume 10% loss due to relaxation)= 50.00 kN 

Assessment of transmission length: lt = KtФ/√fci 593.97 mm 

where Kt is a coefficient for tendons =  600.00 

Average diameter of the section 160.00 mm 

Average cross sectional area of concrete   20106.19 mm2 

Exposed perimeter of the section 502.65 mm 

Effective section thickness of concrete(under immersed conditions) 600.00 mm 

Elastic deformation of concrete at the age of stress transfer 2.51 mm 

Creep strain Ɛcc=stress x ø/Et 4.70E-04 

Therefore creep deformation of concrete 3.76 mm 

where ø = creep coefficient 1.50 

 Et = Modulus of elasticity of concrete at the age of t = Ec 

Design as class 3 member with 0.1mm crack width at ultimate loading 

For grade 50 concrete for limiting the crack width to 0.1mm 
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Design flexural stress for class 3 member  fr =  4.80 N/mm2 

Design compressive stress at extreme fibre should not 

exceed 0.5fci   

where fci is the concrete strength at transfer 

0.5 fci =  25.00 N/mm2 

Concrete stresses due to effective pre-stresses = <  │0.5fci │ -11.02 N/mm2 

Concrete stresses due to bending: assume compression "  - " 

Concrete compression at compression zone  -5.47 N/mm2 

Therefore maximum concrete compression = <  │0.5fci │ -16.49 N/mm2 

Maximum concrete tension for class 3 member fr =  4.80 N/mm2 

Strain at extreme fibre at tension zone =  1.51E-04 

Calculation of steel stresses and moment about neutral 

axis : 

Area of pre-stressing strand =  38.48 mm2 

Strands stresses due to effective pre-stresses =  1299.22 N/mm2 

Strands stresses-1 due to bending at tension zone=  -2.15 N/mm2 

Moment about neutral axis -0.65 kNm 

Strands stresses-2 due to bending at tension zone=  25.19 N/mm2 

Moment about neutral axis 9.30 kNm 

Normal steel stresses due to bending =  16.76 N/mm2 

Area of normal steel =  56.55 mm2 

Moment about neutral axis 0.05 kNm 

Total moment about neutral axis due to steel tensions 8.70 kNm 

Concrete compression Cc = 0.85fc'Aa 404.89 kN 

Centroid distance  21.50 mm 

Moment about neutral axis due to concrete compression 8.71 kNm 
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Trial and error to find the value of "C" so that above two figures are almost equal 

Zero tension moment  M0 = P Ig/(Ag yt) 7.61 kNm 

Cracking moment Mcr = P Ig/(Ag yt)+fr Ig/yt 10.92 kNm 

Service moment of the pole =< Mcr  10.80 kNm 

Therefore pole design is satisfactory for given service requirements 
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7.5m high Pre-stressed Pole 

Analysis of critical section of the pole ( at ground support 

position ) 

r1  (Radios of outer circle) = 87.5 mm 

r2 (Radios of inner circle) = 52.5 mm 

Thickness of pole =  35.00 mm 

Gross concrete area at base Ag 15,393.80 mm2 

Assume C= Neutral axis depth by trial and error 104.50 mm 

β1= Parameter to calculate rectangular concrete compressive 

stress block 

0.69 

β1C =  72.11 mm 

f'c = Concrete compressive strength 50.00 N/mm2 

fr=0.62√f'c  Modulus of rupture of concrete 4.38 N/mm2 

yt = Distance from centroid axis to extreme tensile fibre 70.50 mm 

Ig = Gross moment of inertia of the section 4.01E-05 m4 

Finding area of Annulus 

Ф1 =  3.53 radians 

Ф2 =  3.80 radians 

Area A1 =  14,982.59 mm2 

Area A2 =  6,082.80 mm2 

Therefore Annulus area Aa = A1-A2 8,899.78 mm2 

Finding centroid of annulus Aa 

Assume distance to the centroid from the centre x=        -0.30 mm 

Ф3 =  3.15 radians 

Ф4 =  3.15 radians 
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A'a = 7,717.90 mm2 

Find the "x" so that Aa ≈ 2A'a 

Cross sectional area of Ф7mm strand Apsi =  38.48 mm2 

Number of strands 4 No’s 

Modulus of elasticity of pre-stressing steel Es =  205.00 kN/mm2

Modulus of elasticity of normal steel Ey =  200.00 kN/mm2

Modulus of elasticity of concrete Ec =  31.75 kN/mm2

fpy = Specified yield stress of pre-stressing steel 1620.00 N/mm2 

Total pre-stressing force per strand = Fpy 62.34 kN 

Minimum breaking load Fpu =  62.50 kN 

Therefore permissible pre-stressing force per strand = lesser 

of 0.80fpu and 0.94fpy  = (assume 10% loss due to 

relaxation) 50.00 kN 

Assessment of transmission length: lt = KtФ/√fci 593.97 mm 

where Kt is a coefficient for tendons =  600.00 

Average diameter of the section 137.50 mm 

Average cross sectional area of concrete   16198.84 mm2 

Exposed perimeter of the section 431.97 mm 

Effective section thickness of concrete(under immersed conditions) 600.00 mm 

Elastic deformation of concrete at the age of stress transfer 2.92 mm 

Creep strain Ɛcc=stress x ø/Et 5.83E-04 

Therefore creep deformation of concrete 4.37 mm 

where ø = creep coefficient 1.50 

 Et = Modulus of elasticity of concrete at the age of t = Ec 

Design as class 3 member with 0.1mm crack width at ultimate loading 

For grade 50 concrete for limiting the crack width to 0.1mm 
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Design flexural stress for class 3 member  fr =  4.80 N/mm2 

Design compressive stress at extreme fibre should not 

exceed 0.5fci   

where fci is the concrete strength at transfer 

0.5 fci =  25.00 N/mm2 

Concrete stresses due to effective pre-stresses = <  │0.5fci │ -12.99 N/mm2 

Concrete stresses due to bending: assume compression "  - " 

Concrete compression at compression zone  -7.11 N/mm2 

Therefore maximum concrete compression = <  │0.5fci │ -20.11 N/mm2 

Maximum concrete tension for class 3 member fr =  4.80 N/mm2 

Strain at extreme fibre at tension zone =  1.51E-04 

Calculation of steel stresses and moment about neutral 

axis : 

Area of pre-stressing strand =  38.48 mm2 

Strands stresses due to effective pre-stresses =  1299.22 N/mm2 

Strands stresses-1 due to bending at tension zone=  -7.47 N/mm2 

Moment about neutral axis -1.69 kNm 

Strands stresses-2 due to bending at tension zone=  23.30 N/mm2 

Moment about neutral axis 8.02 kNm 

Normal steel stresses due to bending =  13.94 N/mm2 

Area of normal steel =  56.55 mm2 

Moment about neutral axis 0.03 kNm 

Total moment about neutral axis due to steel tensions 6.35 kNm 

Concrete compression Cc = 0.85fc'Aa 378.24 kN 

Centroid distance  16.70 mm 

Moment about neutral axis due to concrete compression 6.32 kNm 
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Trial and error to find the value of "C" so that above two figures are almost equal 

Zero tension moment  M0 = P Ig/(Ag yt) 7.38 kNm 

Cracking moment Mcr = P Ig/(Ag yt)+fr Ig/yt 10.11 kNm 

Service moment of the pole =< Mcr 10.08 kNm 

Therefore pole design is satisfactory for given service requirements 
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6.7m high Pre-stressed Pole 

Analysis of critical section of the pole ( at ground support 

position ) 

r1  (Radios of outer circle) = 85 mm 

r2 (Radios of inner circle) = 50 mm 

Thickness of pole =  35.00 mm 

Gross concrete area at base Ag 14,844.03 mm2 

Assume C= Neutral axis depth by trial and error 97.00 mm 

β1= Parameter to calculate rectangular concrete compressive 

stress block 

0.69 

β1C =  66.93 mm 

f'c = Concrete compressive strength 50.00 N/mm2 

fr=0.62√f'c  Modulus of rupture of concrete 4.38 N/mm2 

yt = Distance from centroid axis to extreme tensile fibre 73.00 mm 

Ig = Gross moment of inertia of the section 3.61E-05 m4 

Finding area of Annulus 

Ф1 =  3.42 radians 

Ф2 =  3.63 radians 

Area A1 =  13,382.21 mm2 

Area A2 =  5,115.37 mm2 

Therefore Annulus area Aa = A1-A2 8,266.84 mm2 

Finding centroid of annulus Aa 

Assume distance to the centroid from the centre x=        7.00 mm 

Ф3 =  2.98 radians 

Ф4 =  2.86 radians 
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A'a = 6,931.07 mm2 

Find the "x" so that Aa ≈ 2A'a 

Cross sectional area of Ф7mm strand Apsi =  38.48 mm2 

Number of strands 4 No’s 

Modulus of elasticity of pre-stressing steel Es =  205.00 kN/mm2

Modulus of elasticity of normal steel Ey =  200.00 kN/mm2

Modulus of elasticity of concrete Ec =  31.75 kN/mm2

fpy = Specified yield stress of pre-stressing steel 1620.00 N/mm2 

Total pre-stressing force per strand = Fpy 62.34 kN 

Minimum breaking load Fpu =  62.50 kN 

Therefore permissible pre-stressing force per strand = lesser 

of 0.80fpu and 0.94fpy (assume 10% loss due to relaxation) = 50.00 kN 

Assessment of transmission length: lt = KtФ/√fci 593.97 mm 

where Kt is a coefficient for tendons =  600.00 

Average diameter of the section 135.00 mm 

Average cross sectional area of concrete   14844.03 mm2 

Exposed perimeter of the section 424.12 mm 

Effective section thickness of concrete(under immersed conditions) 600.00 mm 

Elastic deformation of concrete at the age of stress transfer 2.84 mm 

Creep strain Ɛcc=stress x ø/Et 6.36E-04 

Therefore creep deformation of concrete 4.26 mm 

where ø = creep coefficient 1.50 

 Et = Modulus of elasticity of concrete at the age of t = Ec 

Design as class 3 member with 0.1mm crack width at ultimate loading 

For grade 50 concrete for limiting the crack width to 0.1mm 

Design flexural stress for class 3 member  fr =  4.80 N/mm2 
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Design compressive stress at extreme fibre should not 

exceed 0.5fci   

where fci is the concrete strength at transfer 

0.5 fci =  25.00 N/mm2 

Concrete stresses due to effective pre-stresses = <  │0.5fci │ -13.47 N/mm2 

Concrete stresses due to bending: assume compression "  - " 

Concrete compression at compression zone  -6.38 N/mm2 

Therefore maximum concrete compression = <  │0.5fci │ -19.85 N/mm2 

Maximum concrete tension for class 3 member fr =  4.80 N/mm2 

Strain at extreme fibre at tension zone =  1.51E-04 

Calculation of steel stresses and moment about neutral 

axis : 

Area of pre-stressing strand =  38.48 mm2 

Strands stresses due to effective pre-stresses =  1299.22 N/mm2 

Strands stresses-1 due to bending at tension zone=  -5.09 N/mm2 

Moment about neutral axis -1.20 kNm 

Strands stresses-2 due to bending at tension zone=  23.56 N/mm2 

Moment about neutral axis 7.76 kNm 

Normal steel stresses due to bending =  14.80 N/mm2 

Area of normal steel =  56.55 mm2 

Moment about neutral axis 0.03 kNm 

Total moment about neutral axis due to steel tensions 6.60 kNm 

Concrete compression Cc = 0.85fc'Aa 351.34 kN 

Centroid distance  19.00 mm 

Moment about neutral axis due to concrete compression 6.68 kNm 

Trial and error to find the value of "C" so that above two figures are almost equal 
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Zero tension moment  M0 = P Ig/(Ag yt) 6.66 kNm 

Cracking moment Mcr = P Ig/(Ag yt)+fr Ig/yt 9.03 kNm 

Service moment of the pole =< Mcr 8.93 kNm 

Therefore pole design is satisfactory for given service requirements 
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5.6m high Pre-stressed Pole 

Analysis of critical section of the pole ( at ground support 

position ) 

r1  (Radios of outer circle) = 75 mm 

r2 (Radios of inner circle) = 40 mm 

Thickness of pole =  35.00 mm 

Gross concrete area at base Ag 12,644.91 mm2 

Assume C= Neutral axis depth by trial and error 70.00 mm 

β1= Parameter to calculate rectangular concrete compressive 

stress block 

0.69 

β1C =  48.30 mm 

f'c = Concrete compressive strength 50.00 N/mm2 

fr=0.62√f'c  Modulus of rupture of concrete 4.38 N/mm2 

yt = Distance from centroid axis to extreme tensile fibre 80.00 mm 

Ig = Gross moment of inertia of the section 2.28E-05 m4 

Finding area of Annulus 

Ф1 =  3.01 radians 

Ф2 =  2.89 radians 

Area A1 =  8,086.29 mm2 

Area A2 =  2,114.32 mm2 

Therefore Annulus area Aa = A1-A2 5,971.97 mm2 

Finding centroid of annulus Aa 

Assume distance to the centroid from the centre x=        33.50 mm 

Ф3 =  2.22 radians 

Ф4 =  1.16 radians 
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A'a = 3,790.47 mm2 

Find the "x" so that Aa ≈ 2A'a 

Cross sectional area of Ф7mm strand Apsi =  38.48 mm2 

Number of strands 4 No’s 

Modulus of elasticity of pre-stressing steel Es =  205.00 kN/mm2

Modulus of elasticity of normal steel Ey =  200.00 kN/mm2

Modulus of elasticity of concrete Ec =  31.75 kN/mm2

fpy = Specified yield stress of pre-stressing steel 1620.00 N/mm2 

Total pre-stressing force per strand = Fpy 62.34 kN 

Minimum breaking load Fpu =  62.50 kN 

Therefore permissible pre-stressing force per strand = lesser 

of 0.80fpu and 0.94fpy  (assume 10% loss due to relaxation)= 50.00 kN 

Assessment of transmission length: lt = KtФ/√fci 593.97 mm 

where Kt is a coefficient for tendons =  600.00 

Average diameter of the section 125.00 mm 

Average cross sectional area of concrete   9817.48 mm2 

Exposed perimeter of the section 392.70 mm 

Effective section thickness of concrete(under immersed conditions) 600.00 mm 

Elastic deformation of concrete at the age of stress transfer 3.59 mm 

Creep strain Ɛcc=stress x ø/Et 9.62E-04 

Therefore creep deformation of concrete 5.39 mm 

where ø = creep coefficient 1.50 

 Et = Modulus of elasticity of concrete at the age of t = Ec 

Design as class 3 member with 0.1mm crack width at ultimate loading 

For grade 50 concrete for limiting the crack width to 0.1mm 

Design flexural stress for class 3 member  fr =  4.80 N/mm2 
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Design compressive stress at extreme fibre should not 

exceed 0.5fci   

where fci is the concrete strength at transfer 

0.5 fci =  25.00 N/mm2 

Concrete stresses due to effective pre-stresses = <  │0.5fci │ -15.82 N/mm2 

Concrete stresses due to bending: assume compression "  - " 

Concrete compression at compression zone  -4.20 N/mm2 

Therefore maximum concrete compression = <  │0.5fci │ -20.02 N/mm2 

Maximum concrete tension for class 3 member fr =  4.80 N/mm2 

Strain at extreme fibre at tension zone =  1.51E-04 

Calculation of steel stresses and moment about neutral 

axis : 

Area of pre-stressing strand =  38.48 mm2 

Strands stresses due to effective pre-stresses =  1299.22 N/mm2 

Strands stresses-1 due to bending at tension zone=  1.94 N/mm2 

Moment about neutral axis 0.50 kNm 

Strands stresses-2 due to bending at tension zone=  24.21 N/mm2 

Moment about neutral axis 6.75 kNm 

Normal steel stresses due to bending =  17.25 N/mm2 

Area of normal steel =  56.55 mm2 

Moment about neutral axis 0.04 kNm 

Total moment about neutral axis due to steel tensions 7.29 kNm 

Concrete compression Cc = 0.85fc'Aa 253.81 kN 

Centroid distance  28.50 mm 

Moment about neutral axis due to concrete compression 7.23 kNm 

Trial and error to find the value of "C" so that above two figures are almost equal 
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Zero tension moment  M0 = P Ig/(Ag yt) 4.52 kNm 

Cracking moment Mcr = P Ig/(Ag yt)+fr Ig/yt 5.89 kNm 

Service moment of the pole =< Mcr 5.30 kNm 

Therefore pole design is satisfactory for given service requirements 
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APPENDIX – F: SAP2000 Finite elements analytical results.  

SAP2000 Analysis Report for 9m pre-stressed pole 

Model geometry 

This section provides model geometry information, including items such as joint 
coordinates, joint restraints, and element connectivity. 
 

 
 Finite element model 
 
1.1. Joint coordinates 
 
Table 1:  Joint Coordinates, Part 1 of 2 
 
Joint CoordSys CoordTy

pe 
XorR Y Z SpecialJt GlobalX 

   mm mm mm  mm 
1 GLOBAL Cartesia

n 
0.00 0.00 0.00 No 0.00 

2 GLOBAL Cartesia
n 

0.00 0.00 9000.00 No 0.00 

 
 
Table 1:  Joint Coordinates, Part 2 of 2 

 
 
 
 
1.2. Joint restraints 

 
Table 2:  Joint Restraint Assignments 
 
Joint U1 U2 U3 R1 R2 R3 
       

 
Joint GlobalY GlobalZ GUID 
 mm mm  
1 0.00 0.00  
2 0.00 9000.00  
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Joint U1 U2 U3 R1 R2 R3 
       
1 Yes Yes Yes Yes Yes Yes 

 
 
 
1.3. Element connectivity 
 
Table 3:  Connectivity - Frame, Part 1 of 2 
 
Frame JointI JointJ IsCurved Length Centroid

X 
Centroid
Y 

Centroid
Z 

    mm mm mm mm 
1 1 2 No 9000.00 0.00 0.00 4500.00 

 
 
Table 3:  Connectivity - Frame, Part 2 of 2 
 
Frame GUID 
  
1  

 
 
 
Table 4:  Frame Section Assignments, Part 1 of 2 
 
 
 
Frame SectionType AutoSelect AnalSect DesignSect MatProp 
      
1 Nonprismatic N.A. Tapered Tapered Default 

 
 
Table 4:  Frame Section Assignments, Part 2 of 2 
 
Frame NPSectTyp

e 
NPSectLen NPSectRD 

  mm  
1 Default   

 
 
 
Table 5:  Connectivity - Tendon 
 
Tendon JointI JointJ Length GUID 
   mm  
2 1 2 9000.20  
3 1 2 9000.20  
4 1 2 9000.20  
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Tendon JointI JointJ Length GUID 
   mm  
5 1 2 9000.20  

 
 
 
Table 6:  Connectivity - Tendon 
 
Tendon JointI JointJ Length GUID 
   mm  
2 1 2 9000.20  
3 1 2 9000.20  
4 1 2 9000.20  
5 1 2 9000.20  

 
 
 
2.  Material properties 
This section provides material property information for materials used in the model. 
 
Table 7:  Material Properties 02 - Basic Mechanical Properties 
 
Material UnitWeight UnitMass E1 G12 U12 A1 
 N/mm3 N-s2/mm4 N/mm2 N/mm2  1/C 
       
A416Gr27
0 

7.6973E-05 7.8490E-09 196500.60   1.1700E-05 

A615Gr60 7.6973E-05 7.8490E-09 199947.98   1.1700E-05 
A992Fy50 7.6973E-05 7.8490E-09 199947.98 76903.07 0.300000 1.1700E-05 
Gr50 2.4000E-05 2.4473E-09 24855.58 10356.49 0.200000 9.9000E-06 
       

 
 
 
Table 8:  Material Properties 03a - Steel Data, Part 1 of 2 
 

Material Fy Fu EffFy EffFu SSCurve
Opt 

SSHysT
ype 

SHard SMax 

 N/mm2 N/mm2 N/mm2 N/mm2     

A992Fy
50 

344.74 448.16 379.21 492.98 Simple Kinemati
c 

0.015000 0.110000 

 
Table 8:  Material Properties 03a - Steel Data, Part 2 of 2 
 
Material SRup FinalSlope 
   
A992Fy50 0.170000 -0.100000 
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Table 9:  Material Properties 03b - Concrete Data, Part 1 of 2 
 
Material Fc LtWtCo

nc 
SSCurve
Opt 

SSHysT
ype 

SFc SCap FinalSlo
pe 

FAngle 

 N/mm2       Degrees 
         
Gr50 50.00 No Mander Takeda 0.00221

9 
0.00500
0 

-
0.10000
0 

0.000 

Table 9:  Material Properties 03b - Concrete Data, Part 2 of 2 
 
Material DAngle TimeType TimeE TimeCreep TimeShrin

k 
CreepType 

 Degrees      
       
Gr50 0.000 CEB-FIP 

90 
Yes Yes Yes Full 

Integration 
 
 
 
Table 10:  Material Properties 03e - Rebar Data, Part 1 of 2 
 

Material Fy Fu EffFy EffFu SSCurve
Opt 

SSHysT
ype 

SHard SCap 

 N/mm2 N/mm2 N/mm2 N/mm2     

A615Gr
60 

413.69 620.53 455.05 682.58 Simple Kinemat
ic 

0.01000
0 

0.09000
0 

 
 
Table 10:  Material Properties 03e - Rebar Data, Part 2 of 2 
 
Material FinalSlope UseCTDef 
   
A615Gr60 -0.100000 No 

 
 
 
Table 11:  Material Properties 03f - Tendon Data 
 
Materia
l 

Fy Fu SSCurv
eOpt 

SSHys
Type 

FinalSl
ope 

TimeT
ype 

TimeR
elax 

RelaxT
ype 

 N/mm2 N/mm2       
A416G
r270 

1689.9
1 

1861.5
8 

270 ksi Kinema
tic 

-
0.1000
00 

CEB-
FIP 90 

Yes Full 
Integrat
ion 

 
 
3.  Section properties 
This section provides section property information for objects used in the model. 
 
3.1. Frames 
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Table 12:  Frame Section Properties 01 - General, Part 1 of 6 
 
SectionName Material Shape t3 t2 tf tw 
   mm mm mm mm 
140Dia Gr50 SD Section     
260Dia Gr50 SD Section     
       
Tapered  Nonprismatic     

 
 
Table 12:  Frame Section Properties 01 - General, Part 2 of 6 
 
SectionName t2b tfb Area TorsCons

t 
I33 I22 I23 

 mm mm mm2 mm4 mm4 mm4 mm4 
140Dia   12566.37 35970477

.10 
18221237
.39 

18221237
.39 

0.00 

260Dia   27646.02 34105434
7. 

17278759
5.9 

17278759
5.9 

0.00 

        
Tapered        

 
 
Table 12:  Frame Section Properties 01 - General, Part 3 of 6 
 
SectionName AS2 AS3 S33 S22 Z33 Z22 R33 
 mm2 mm2 mm3 mm3 mm3 mm3 mm 
140Dia 9864.01 9864.01 260303.3

9 
260303.3
9 

417285.4
3 

417285.4
3 

38.079 

260Dia 19334.73 19334.73 1329135.
35 

1329135.
35 

1938528.
53 

1938528.
53 

79.057 

        
Tapered        

 
 
Table 12:  Frame Section Properties 01 - General, Part 4 of 6 
 
SectionName R22 ConcCol ConcBea

m 
Color TotalWt TotalMas

s 
FromFile 

 mm    N N-s2/mm  
140Dia 38.079 No No Gray8Dar

k 
0.00 0.000 No 

260Dia 79.057 No No Magenta 0.00 0.000 No 
        
Tapered    Blue    

 
 
Table 12:  Frame Section Properties 01 - General, Part 5 of 6 
 
SectionName AMod A2Mod A3Mod JMod I2Mod I3Mod MMod 
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140Dia 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
260Dia 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 1.000000 
        
Tapered        

 
 
Table 12:  Frame Section Properties 01 - General, Part 6 of 6 
 
SectionName WMod GUID Notes 
    
140Dia 1.000000  Added 5/5/2015 4:24:24 PM 
260Dia 1.000000  Added 5/5/2015 3:29:11 PM 
    
Tapered   Added 5/5/2015 4:27:35 PM 

 
 
 
Table 13:  Frame Section Properties 05 - Nonprismatic, Part 1 of 2 
 
SectionName NumSeg

ments 
Segment
Num 

StartSect EndSect LengthTy
pe 

AbsLengt
h 

      mm 
Tapered 1 1 260Dia 140Dia Absolute 9000000.

00 
 
 
Table 13:  Frame Section Properties 05 - Nonprismatic, Part 2 of 2 
 
SectionName VarLength EI33Var EI22Var 
    
Tapered  Linear Linear 

3.2. Tendons 
 
Table 14:  Tendon Section Definitions, Part 1 of 4 
 
TendonS
ect 

ModelO
pt 

PreType Material Specify Diameter Area TorsCon
st 

I 

     mm mm2 mm4 mm4 
PC7 Elements Prestress A416Gr

270 
Diameter 7.000 38.48 235.72 117.86 

 
 
Table 14:  Tendon Section Definitions, Part 2 of 4 
 
TendonS
ect 

AS Color TotalWt TotalMas
s 

AMod A2Mod A3Mod JMod 

 mm2  N N-s2/mm     
PC7 34.64 Magenta 106.64 0.011 1.000000 1.000000 1.000000 1.000000 
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Table 14:  Tendon Section Definitions, Part 3 of 4 
 
TendonSec
t 

I2Mod I3Mod MMod WMod GUID 

      
PC7 1.000000 1.000000 1.000000 1.000000  

 
 
Table 14:  Tendon Section Definitions, Part 4 of 4 
 
TendonSec
t 

Notes 

  
PC7  

 
 
 
4.  Load patterns 
This section provides loading information as applied to the model. 
 
4.1. Definitions 
 
Table 15:  Load Pattern Definitions 
 
LoadPat DesignT

ype 
SelfWtM
ult 

AutoLoa
d 

GUID Notes 

      
DEAD DEAD 1.000000    
LIVE LIVE 0.000000    
PRESTRESS PRESTR

ESS 
0.000000    
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5.  Load cases 
This section provides load case information. 
 
5.1. Definitions 
 
Table 16:  Load Case Definitions, Part 1 of 3 
 
Case Type InitialCo

nd 
ModalCa
se 

BaseCase DesType
Opt 

DesignTy
pe 

DesActO
pt 

        
DEAD LinStatic Zero   Prog Det DEAD Prog Det 
MODAL LinModal Zero   Prog Det OTHER Prog Det 
LIVE LinStatic Zero   Prog Det LIVE Prog Det 
PRESTR
ESS 

LinStatic Zero   Prog Det PRESTR
ESS 

Prog Det 

 
 
Table 16:  Load Case Definitions, Part 2 of 3 
 
Case DesignAct AutoType RunCase CaseStatus GUID 
      
DEAD Non-

Composite 
None Yes Finished  

MODAL Other None Yes Finished  
LIVE Short-Term 

Composite 
None Yes Finished  

PRESTRES
S 

Long-Term 
Composite 

None Yes Finished  

 
 
Table 16:  Load Case Definitions, Part 3 of 3 
 
Case Notes 
  
DEAD  
MODAL  
LIVE  
PRESTRESS  

 
 
 
5.2. Static case load assignments 
 
Table 17:  Case - Static 1 - Load Assignments 
 
Case LoadType LoadName LoadSF 
    
DEAD Load pattern DEAD 1.000000 

LIVE Load pattern LIVE 1.000000 
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Case LoadType LoadName LoadSF 
    
PRESTRESS Load pattern PRESTRESS 1.000000 

 
 
 
5.3. Response spectrum case load assignments 
 
Table 18:  Function - Response Spectrum - User 
 
Name Period Accel FuncDamp 
 Sec   
UNIFRS 0.000000 1.000000 0.050000 
UNIFRS 1.000000 1.000000  

 
 
 
6.  Load combinations 
This section provides load combination information. 
 
Table 19:  Combination Definitions, Part 1 of 3 
 
ComboName ComboT

ype 
AutoDes
ign 

CaseType CaseName ScaleFac
tor 

SteelDesign 

       
COMB(ULS) Linear 

Add 
No Linear Static DEAD 1.40000

0 
None 

COMB(ULS)   Linear Static LIVE 2.50000
0 

 

COMB(ULS)   Linear Static PRESTRESS 1.00000
0 

 

COMB(SLS) Linear 
Add 

No Linear Static DEAD 1.00000
0 

None 

COMB(SLS)   Linear Static LIVE 1.00000
0 

 

COMB(SLS)   Linear Static PRESTRESS 1.00000
0 

 

ENV(ULS) Envelop
e 

No Response 
Combo 

COMB(ULS) 1.00000
0 

None 

ENV(SLS) Envelop
e 

No Response 
Combo 

COMB(SLS) 1.00000
0 

None 

 
 
Table 19:  Combination Definitions, Part 2 of 3 
 
ComboName CaseName ConcDesign AlumDesign ColdDesign 
     
COMB(ULS) DEAD None None None 
COMB(ULS) LIVE    
COMB(ULS) PRESTRESS    
COMB(SLS) DEAD None None None 
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ComboName CaseName ConcDesign AlumDesign ColdDesign 
     
COMB(SLS) LIVE    
COMB(SLS) PRESTRESS    
ENV(ULS) COMB(ULS) Strength None None 
ENV(SLS) COMB(SLS) None None None 

 
 
Table 19:  Combination Definitions, Part 3 of 3 
 
ComboName CaseName GUID Notes 
    
COMB(ULS) DEAD   
COMB(ULS) LIVE   
COMB(ULS) PRESTRESS   
COMB(SLS) DEAD   
COMB(SLS) LIVE   
COMB(SLS) PRESTRESS   
ENV(ULS) COMB(ULS)   
ENV(SLS) COMB(SLS)   

 
 
 
 7.  Structure results 
This section provides structure results, including items such as structural periods and 
base reactions. 
 

 
Finite element model deformed shape 
 
7.1. Mass summary 
 
Table 20:  Assembled Joint Masses 
 
Joint MassSour

ce 
U1 U2 U3 R1 R2 R3 
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  N-s2/mm N-s2/mm N-s2/mm N-mm-s2 N-mm-s2 N-mm-
s2 

1 MSSSRC1 0.049 0.049 0.049 0.00 0.00 0.00 
2 MSSSRC1 0.025 0.025 0.025 0.00 0.00 0.00 
~1 MSSSRC1 0.092 0.092 0.092 0.00 0.00 0.00 
~2 MSSSRC1 0.083 0.083 0.083 0.00 0.00 0.00 
~3 MSSSRC1 0.074 0.074 0.074 0.00 0.00 0.00 
~4 MSSSRC1 0.065 0.065 0.065 0.00 0.00 0.00 
~5 MSSSRC1 0.055 0.055 0.055 0.00 0.00 0.00 
~6 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~7 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~8 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~9 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~10 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~11 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~12 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~13 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~14 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~15 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~16 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~17 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~18 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~19 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~20 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~21 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~22 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~23 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~24 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~25 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~26 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~27 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 
~28 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~29 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~30 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~31 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~32 MSSSRC1 4.531E-04 4.531E-04 4.531E-04 0.00 0.00 0.00 
~33 MSSSRC1 2.266E-04 2.266E-04 2.266E-04 0.00 0.00 0.00 

 
 
 
7.2. Modal results 
 
Table 21:  Modal Participating Mass Ratios, Part 1 of 3 
 
OutputC
ase 

StepType StepNum Period UX UY UZ SumUX SumUY 

   Sec      
MODAL Mode 1.000000 0.486022 0.59 3.903E-

06 
0.00 0.59 3.903E-

06 
MODAL Mode 2.000000 0.486022 3.903E-

06 
0.59 0.00 0.59 0.59 

MODAL Mode 3.000000 0.102229 1.988E-
03 

0.22 0.00 0.59 0.81 

MODAL Mode 4.000000 0.102229 0.22 1.988E-
03 

0.00 0.81 0.81 
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OutputC
ase 

StepType StepNum Period UX UY UZ SumUX SumUY 

   Sec      
MODAL Mode 5.000000 0.041583 2.964E-

06 
9.219E-
02 

0.00 0.81 0.90 

 
 
Table 21:  Modal Participating Mass Ratios, Part 2 of 3 
 
OutputC
ase 

StepType StepNum SumUZ RX RY RZ SumRX SumRY 

         
MODAL Mode 1.000000 0.00 4.046E-

06 
0.61 0.00 4.046E-

06 
0.61 

MODAL Mode 2.000000 0.00 0.61 4.046E-
06 

0.00 0.61 0.61 

MODAL Mode 3.000000 0.00 0.12 1.086E-
03 

0.00 0.73 0.61 

MODAL Mode 4.000000 0.00 1.086E-
03 

0.12 0.00 0.73 0.73 

MODAL Mode 5.000000 0.00 0.11 3.467E-
06 

0.00 0.84 0.73 

 
 
Table 21:  Modal Participating Mass Ratios, Part 3 of 3 
 
OutputCase StepType StepNum SumRZ 
    
MODAL Mode 1.000000 0.00 
MODAL Mode 2.000000 0.00 
MODAL Mode 3.000000 0.00 
MODAL Mode 4.000000 0.00 
MODAL Mode 5.000000 0.00 

 
 
 
7.3. Base reactions 
 
Table 22:  Base Reactions, Part 1 of 3 
 
OutputC
ase 

CaseTyp
e 

StepTyp
e 

GlobalF
X 

GlobalF
Y 

GlobalF
Z 

GlobalM
X 

GlobalM
Y 

GlobalM
Z 

   N N N N-mm N-mm N-mm 
ENV(UL
S) 

Combina
tion 

Max -3529.20 4.401E-
14 

197146.2
1 

-2.344E-
10 

-
2942325
9.9 

3.763E-
11 

ENV(UL
S) 

Combina
tion 

Min -3529.20 4.401E-
14 

197146.2
1 

-2.344E-
10 

-
2942325
9.9 

3.763E-
11 

ENV(SL
S) 

Combina
tion 

Max -1411.68 4.379E-
14 

195439.6
4 

-2.332E-
10 

-
1176930
4.0 

1.505E-
11 



117 
 

 
OutputC
ase 

CaseTyp
e 

StepTyp
e 

GlobalF
X 

GlobalF
Y 

GlobalF
Z 

GlobalM
X 

GlobalM
Y 

GlobalM
Z 

   N N N N-mm N-mm N-mm 
ENV(SL
S) 

Combina
tion 

Min -1411.68 4.379E-
14 

195439.6
4 

-2.332E-
10 

-
1176930
4.0 

1.505E-
11 

 
 
Table 22:  Base Reactions, Part 2 of 3 
 
OutputC
ase 

StepTyp
e 

GlobalX GlobalY GlobalZ XCentroi
dFX 

YCentroi
dFX 

ZCentroi
dFX 

XCentroi
dFY 

  mm mm mm mm mm mm mm 
ENV(UL
S) 

Max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ENV(UL
S) 

Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ENV(SL
S) 

Max 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ENV(SL
S) 

Min 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

 
 
Table 22:  Base Reactions, Part 3 of 3 
 
OutputCase StepType YCentroid

FY 
ZCentroidF
Y 

XCentroid
FZ 

YCentroid
FZ 

ZCentroidF
Z 

  mm mm mm mm mm 
ENV(ULS) Max 0.00 0.00 0.00 0.00 0.00 
ENV(ULS) Min 0.00 0.00 0.00 0.00 0.00 
ENV(SLS) Max 0.00 0.00 0.00 0.00 0.00 
ENV(SLS) Min 0.00 0.00 0.00 0.00 0.00 

 
 
 
Table 23:  Joint Displacements, Part 2 of 2 
 
Joint OutputCase StepType R3 
   Radians 
1 ENV(ULS) Max 0.000000 
1 ENV(ULS) Min 0.000000 
1 ENV(SLS) Max 0.000000 
1 ENV(SLS) Min 0.000000 
2 ENV(ULS) Max 2.687E-19 
2 ENV(ULS) Min 2.687E-19 
2 ENV(SLS) Max 1.075E-19 
2 ENV(SLS) Min 1.075E-19 
~1 ENV(ULS) Max -1.731E-20 
~1 ENV(ULS) Min -1.731E-20 
~1 ENV(SLS) Max 0.000000 
~1 ENV(SLS) Min 0.000000 
~2 ENV(ULS) Max -1.029E-19 
~2 ENV(ULS) Min -1.029E-19 
~2 ENV(SLS) Max -4.115E-20 
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Joint OutputCase StepType R3 
   Radians 
~2 ENV(SLS) Min -4.115E-20 
~3 ENV(ULS) Max 8.153E-20 
~3 ENV(ULS) Min 8.153E-20 
~3 ENV(SLS) Max 3.261E-20 
~3 ENV(SLS) Min 3.261E-20 
~4 ENV(ULS) Max 3.242E-19 
~4 ENV(ULS) Min 3.242E-19 
~4 ENV(SLS) Max 1.297E-19 
~4 ENV(SLS) Min 1.297E-19 
~5 ENV(ULS) Max 2.440E-19 
~5 ENV(ULS) Min 2.440E-19 
~5 ENV(SLS) Max 9.761E-20 
~5 ENV(SLS) Min 9.761E-20 
~6 ENV(ULS) Max -2.113E-12 
~6 ENV(ULS) Min -2.113E-12 
~6 ENV(SLS) Max -8.602E-13 
~6 ENV(SLS) Min -8.602E-13 
~7 ENV(ULS) Max -2.113E-12 
~7 ENV(ULS) Min -2.113E-12 
~7 ENV(SLS) Max -8.602E-13 
~7 ENV(SLS) Min -8.602E-13 
~8 ENV(ULS) Max -2.113E-12 
~8 ENV(ULS) Min -2.113E-12 
~8 ENV(SLS) Max -8.602E-13 
~8 ENV(SLS) Min -8.602E-13 
~9 ENV(ULS) Max -2.113E-12 
~9 ENV(ULS) Min -2.113E-12 
~9 ENV(SLS) Max -8.602E-13 
~9 ENV(SLS) Min -8.602E-13 
~10 ENV(ULS) Max -2.113E-12 
~10 ENV(ULS) Min -2.113E-12 
~10 ENV(SLS) Max -8.602E-13 
~10 ENV(SLS) Min -8.602E-13 
~11 ENV(ULS) Max -2.113E-12 
~11 ENV(ULS) Min -2.113E-12 
~11 ENV(SLS) Max -8.602E-13 
~11 ENV(SLS) Min -8.602E-13 
~12 ENV(ULS) Max -2.113E-12 
~12 ENV(ULS) Min -2.113E-12 
~12 ENV(SLS) Max -8.602E-13 
~12 ENV(SLS) Min -8.602E-13 
~13 ENV(ULS) Max -0.000173 
~13 ENV(ULS) Min -0.000173 
~13 ENV(SLS) Max -0.000069 
~13 ENV(SLS) Min -0.000069 
~14 ENV(ULS) Max -0.000131 
~14 ENV(ULS) Min -0.000131 
~14 ENV(SLS) Max -0.000052 
~14 ENV(SLS) Min -0.000052 
~15 ENV(ULS) Max -0.000059 
~15 ENV(ULS) Min -0.000059 
~15 ENV(SLS) Max -0.000024 
~15 ENV(SLS) Min -0.000024 
~16 ENV(ULS) Max 2.621E-08 
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Joint OutputCase StepType R3 
   Radians 
~16 ENV(ULS) Min 2.621E-08 
~16 ENV(SLS) Max 1.048E-08 
~16 ENV(SLS) Min 1.048E-08 
~17 ENV(ULS) Max 0.000055 
~17 ENV(ULS) Min 0.000055 
~17 ENV(SLS) Max 0.000022 
~17 ENV(SLS) Min 0.000022 
~18 ENV(ULS) Max 0.000096 
~18 ENV(ULS) Min 0.000096 
~18 ENV(SLS) Max 0.000038 
~18 ENV(SLS) Min 0.000038 
~19 ENV(ULS) Max 0.000111 
~19 ENV(ULS) Min 0.000111 
~19 ENV(SLS) Max 0.000044 
~19 ENV(SLS) Min 0.000044 
~20 ENV(ULS) Max 2.756E-16 
~20 ENV(ULS) Min 2.756E-16 
~20 ENV(SLS) Max 1.102E-16 
~20 ENV(SLS) Min 1.102E-16 
~21 ENV(ULS) Max 2.756E-16 
~21 ENV(ULS) Min 2.756E-16 
~21 ENV(SLS) Max 1.102E-16 
~21 ENV(SLS) Min 1.102E-16 
~22 ENV(ULS) Max 2.756E-16 
~22 ENV(ULS) Min 2.756E-16 
~22 ENV(SLS) Max 1.102E-16 
~22 ENV(SLS) Min 1.102E-16 
~23 ENV(ULS) Max 2.756E-16 
~23 ENV(ULS) Min 2.756E-16 
~23 ENV(SLS) Max 1.102E-16 
~23 ENV(SLS) Min 1.102E-16 
~24 ENV(ULS) Max 2.756E-16 
~24 ENV(ULS) Min 2.756E-16 
~24 ENV(SLS) Max 1.102E-16 
~24 ENV(SLS) Min 1.102E-16 
~25 ENV(ULS) Max 2.756E-16 
~25 ENV(ULS) Min 2.756E-16 
~25 ENV(SLS) Max 1.102E-16 
~25 ENV(SLS) Min 1.102E-16 
~26 ENV(ULS) Max 2.756E-16 
~26 ENV(ULS) Min 2.756E-16 
~26 ENV(SLS) Max 1.102E-16 
~26 ENV(SLS) Min 1.102E-16 
~27 ENV(ULS) Max -5.407907 
~27 ENV(ULS) Min -5.407907 
~27 ENV(SLS) Max -2.163163 
~27 ENV(SLS) Min -2.163163 
~28 ENV(ULS) Max -5.407949 
~28 ENV(ULS) Min -5.407949 
~28 ENV(SLS) Max -2.163180 
~28 ENV(SLS) Min -2.163180 
~29 ENV(ULS) Max -5.408021 
~29 ENV(ULS) Min -5.408021 
~29 ENV(SLS) Max -2.163208 
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Joint OutputCase StepType R3 
   Radians 
~29 ENV(SLS) Min -2.163208 
~30 ENV(ULS) Max -5.408080 
~30 ENV(ULS) Min -5.408080 
~30 ENV(SLS) Max -2.163232 
~30 ENV(SLS) Min -2.163232 
~31 ENV(ULS) Max -5.408135 
~31 ENV(ULS) Min -5.408135 
~31 ENV(SLS) Max -2.163254 
~31 ENV(SLS) Min -2.163254 
~32 ENV(ULS) Max -5.408176 
~32 ENV(ULS) Min -5.408176 
~32 ENV(SLS) Max -2.163270 
~32 ENV(SLS) Min -2.163270 
~33 ENV(ULS) Max -5.408191 
~33 ENV(ULS) Min -5.408191 
~33 ENV(SLS) Max -2.163276 
~33 ENV(SLS) Min -2.163276 

 
 
 
Table 24:  Joint Reactions, Part 1 of 2 
 

Joint OutputC
ase 

CaseTyp
e 

StepTyp
e 

F1 F2 F3 M1 M2 

    N N N N-mm N-mm 

1 ENV(UL
S) 

Combina
tion 

Max -3600.00 5.627E-
14 

6229.41 1.770E-
09 

-
3060000
0.0 

1 ENV(UL
S) 

Combina
tion 

Min -3600.00 5.627E-
14 

6229.41 1.770E-
09 

-
3060000
0.0 

1 ENV(SL
S) 

Combina
tion 

Max -1440.00 5.605E-
14 

4449.58 1.772E-
09 

-
1224000
0.0 

1 ENV(SL
S) 

Combina
tion 

Min -1440.00 5.605E-
14 

4449.58 1.772E-
09 

-
1224000
0.0 

 
 
Table 24:  Joint Reactions, Part 2 of 2 
 
Joint OutputCase StepType M3 
   N-mm 
1 ENV(ULS) Max 5.936E-11 
1 ENV(ULS) Min 5.936E-11 

1 ENV(SLS) Max 2.374E-11 
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Joint OutputCase StepType M3 
   N-mm 
1 ENV(SLS) Min 2.374E-11 

 
 
 
 
10.  Material take-off 
This section provides a material take-off. 
 
Table 26:  Material List 2 - By Section Property 
 

Section ObjectType NumPieces TotalLength TotalWeight 

   mm N 
Tapered Frame 1 9000.00 4342.94 
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APENDIX – G: Manufacturer’s cost analysis for current pre-casting concrete 
      poles 

Rate analysis for the casting of conventional telecom post submitted to the Sri Lankan 

Telecom by one of the sub-contracting company on October 2012 are summarized 

below under different height categories of poles. 

5.6m High Pole: 

Description Unit Qty Rate(Rs.) Amount(Rs.) 

Cement bags 0.410 855.00 312.99

Metal(¾” ) cube 0.014 7000.00 99.40
Sand cube 0.007 10,000.00 70.00
¾” G.I Pipe ft 0.50 101.60 50.80
Nuts & Bolts each 1.00 80.00 80.00

Welding Rods pkts 0.02 225.00 4.50
Mould Oil ltrs 0.25 175.00 43.75
Cost of Mould each 0.0005 75,000.00 37.50
Electricity and Water Item 1.00 32.00 32.00
Welder day 0.021 875.00 18.38
Curing 28Days Item 1.00 32.00 32.00
12mm Tor Steel ft 0.00 37.60 0.00
10mm Tor Steel ft 109.00 25.91 2,521.60
6mm Mild Steel kg 2.64 140.00 330.00
Binding Wire kg 0.35 140.00 43.75
Bar Bender hrs 1.50 196.87 295.31
Concreter hrs 0.60 284.37 170.62

Basic Cost per pole
 

4,142.59 
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6.7m High Pole: 

Description Unit Qty Rate(Rs.) Amount(Rs.) 
Cement bags 1.15 855.00 877.90

Metal(¾” ) cube 0.04 7000.00 280.00
Sand cube 0.02 10,000.00 200.00
¾” G.I Pipe ft 0.50 101.60 50.80
Nuts & Bolts each 1.00 80.00 80.00

Welding Rods pkts 0.02 225.00 4.50
Mould Oil ltrs 0.30 175.00 52.50
Cost of Mould each 0.0005 81,250.00 40.63
Electricity and 
Water 

Item 1.00 32.00 32.00

Welder day 0.021 875.00 18.38
Curing 28Days Item 1.00 32.00 32.00
12mm Tor Steel ft 88.15 37.60 2,959.32
10mm Tor Steel ft 49.00 25.91 1,133.56
6mm Mild Steel kg 5.20 140.00 650.00
Binding Wire kg 0.40 140.00 50.00
Bar Bender hrs 2.00 196.87 393.74
Concreter hrs 0.80 284.37 227.50

Basic Cost per pole 7,082.82 
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7.5m High Pole: 

Description Unit Qty Rate(Rs.) Amount(Rs.) 

Cement bags 1.38 855.00 1,053.48

Metal(¾” ) cube 0.05 7000.00 343.00
Sand cube 0.025 10,000.00 250.00
¾” G.I Pipe ft 0.50 101.60 50.80

Nuts & Bolts each 1.00 80.00 80.00

Welding Rods pkts 0.02 225.00 4.50
Mould Oil ltrs 0.04 175.00 70.00
Cost of Mould each 0.0005 81,250.00 40.63
Electricity and Water Item 1.00 32.00 32.00
Welder day 0.021 875.00 18.38
Curing 28Days Item 1.00 32.00 32.00
12mm Tor Steel ft 98.70 37.60 3,313.36
10mm Tor Steel ft 58.00 25.91 1,341.54
6mm Mild Steel kg 5.90 140.00 737.50
Binding Wire kg 0.66 140.00 82.50
Bar Bender hrs 2.50 196.87 492.18
Concreter hrs 1.00 284.37 284.37

Basic Cost per pole 8,226.23
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8.0m High Pole: 

Description Unit Qty Rate(Rs.) Amount(Rs.) 

Cement bags 1.51 855.00 1,152.72

Metal(¾” ) cube 0.05 7000.00 378.00
Sand cube 0.03 10,000.00 280.00
¾” G.I Pipe ft 0.50 101.60 50.80

Nuts & Bolts each 1.00 80.00 80.00

Welding Rods pkts 0.02 225.00 4.50
Mould Oil ltrs 0.40 175.00 70.00
Cost of Mould each 0.0005 93,750.00 46.88
Electricity and Water Item 1.00 32.00 32.00
Welder day 0.021 875.00 18.38
Curing 28Days Item 1.00 32.00 32.00
12mm Tor Steel ft 105.00 37.60 3,525.00
10mm Tor Steel ft 58.00 25.91 1,341.54
6mm Mild Steel kg 6.45 140.00 806.25
Binding Wire kg 0.75 140.00 93.75
Bar Bender hrs 2.50 196.87 492.18
Concreter hrs 1.00 284.37 284.37

Basic Cost per pole 8,688.59
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9.0m High Pole: 

Description Unit Qty Rate(Rs.) Amount(Rs.) 

Cement bags 1.84 855.00 1,404.64

Metal(¾” ) cube 0.06 7000.00 448.00
Sand cube 0.034 10,000.00 340.00
¾” G.I Pipe ft 0.50 101.60 50.80

Nuts & Bolts each 1.00 80.00 80.00

Welding Rods pkts 0.03 225.00 6.75
Mould Oil ltrs 0.50 175.00 87.50
Cost of Mould each 0.0005 106,250.00 53.13
Electricity and Water Item 1.00 32.00 32.00
Welder day 0.021 875.00 18.38
Curing 28Days Item 1.00 32.00 32.00
12mm Tor Steel ft 118.08 37.60 3,964.11
10mm Tor Steel ft 71.76 25.91 1,660.09
6mm Mild Steel kg 7.34 140.00 917.50
Binding Wire kg 0.40 140.00 50.00
Bar Bender hrs 3.00 196.87 590.61
Concreter hrs 1.15 284.37 327.03

Basic Cost per pole 10,062.53 

 

 
 


