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1- LOADING
1-1 Dead Load

The weight of ladder and cage are considered equal to 400 Kg at top of pole.

1-2 Live load
The weight of a maintenance operator with tools is considered equal to 250 Kg.

1-3 Wind Load calculations (based on INBR-06-1398)

q, is the reference wind pressure (kg/m?)

Where:

V=110(km/h) - =0.57 (kN/m?)= 57 (kg/m?)

F=lw. Cr. 9. Cg. Ce. A

A= Diameter (m)

Iw, is the important factor and from clause 6-1-2 is equal to 1 for main structure.
Ce, is the wind loading coefficient and from clause 5-10-6-1 is equal to Ce= (z/10)%% > 0.9
z=0.0m to z=5.9m e C=0.9

z=5.9m to z=10.0m —» (=10

z=10.0m to z=20.0m ——» C=11

Cg, is the wind gust effect coefficient from clause 1-8-10-6 is equal to 2
F(1)=1*1.4*57*2*0.9*0.5= 71.8 (Kg/m)

F(2)=1*1.4%57*2%0.9%0.44= 64.5 (Kg/m)

F(3)=1*1.4*57*2%1.1*0.35= 61.8 (Kg/m)

F(4)=1*1.4*57*2*1.1*0.32= 58.7 (Kg/m)



Wind Load (Kg/m)

1-4 Earthquake Load calculations (based on STD. 2800, 4" ed.)

In accordance to modal analysis of the pole, the dominant period of the pole is 0.62s which is less than
Ts=0.7s, considering “Soil type IlII”. Base design acceleration (A=0.35g) and response modification factor
(Ry=2) for inverted pendulum is assumed and seismic coefficient is calculated as follows:

ABI  (0.35)(2.75)(1.0)
C=% < (2.0)
Effective seismic weight (W) of the structure is 1.3855 ton, therefore DBE base shear equals to:
V, = CW = (0.48125)(1.3855) = 0.67 ton
Seismic base shear is less than wind base shear (derived from SAP2000 - 1.2814 ton) and is not
considered a concern in pole design procedure.

= 0.48125

Earthquake Shear (ton/m)




2- Load Combinations

TABLE: Combination Definitions

Combo Name | ComboType AutoDesign CaseType | CaseName ScaleFactor SteelDesign
(Yes/No) (Unitless)
D+0.75(L+W) Linear Add No Linear Static DEAD 1 Strength
D+0.75(L+W) Linear Static WX 0.75
D+0.75(L+W) Linear Static LIVE 0.75
Drift Linear Add No Linear Static DEAD 1 None
Drift Linear Static WX 1
Drift Linear Static LIVE 1
D+L Linear Add No Linear Static DEAD 1 Strength
D+L Linear Static LIVE 1
D Linear Add No Linear Static DEAD 1 Strength
D+W Linear Add No Linear Static DEAD 1 Strength
D+W Linear Static WX 1
0.6D+W Linear Add No Linear Static WX 1 Strength
0.6D+W Linear Static DEAD 0.6
D+0.7E Linear Add No Linear Static DEAD 1 Strength
D+0.7E Linear Static EQX 0.7
D+0.75(L+0.7E) | Linear Add No Linear Static DEAD 1 Strength
D+0.75(L+0.7E) Linear Static LIVE 0.75
D+0.75(L+0.7E) Linear Static EQX 0.525

Overturning moment for the most critical load combinations including wind and earthquake is 12.46

ton.m and 7.54 ton.m, respectively. This shows that earthquake overturning effect is less than applied

wind load.

TABLE: Base Reactions

GlobalFX | GlobalFY | GlobalFZ | GlobalMX | GlobalMY
Tonf Tonf Tonf Tonf-m Tonf-m
D+W Combination | -1.2814 0 1.3855 0 -12.46

D+0.7E Combination | -0.4668 0 1.3855 0 -7.54

OutputCase CaseType




3- Load Pattern

TABLE: Load Pattern Definitions
Load Pattern Design Type SelfWtMult Unitless
DEAD DEAD 1.1
WX WIND 0
LIVE LIVE 0
EQX QUAKE 0

4- Structure Analysis & Design
4-1 Stress Ratio

Steel members stress check is carried out in accordance with INBR 10-1401 for mentioned load
combinations. Following figure show the stress ratio of main members for the most critical case.
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Stress Ratio of Main Pole
The best design stress ratio should be between 0.7 and 0.8; less than 0.7 is considered

over-design & higher than 1.0 is not accepted.

4-2 Displacement & Drift




Considering maximum allowable lateral drift ratio of 0.04x(h+w) in accordance with article 6.5.1 of “BS

EN 40-3-3:2013"” code, drift is in allowable range, as follows:
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Drift of Main Pole (cm)

A= 0.04 x (2000 + 32) = 81 cm > 31.67279 — OK
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Design of Foundation

Design Parameter Value
Column Base Plate Dimensions 78x78 cm
Pedestal Dimensions 90x90 cm
Pedestal Height 60 cm
Foundation Slab Dimensions 150x150 cm
Foundation Slab Thickness 70 cm
Allowable Soil Bearing Capacity 4.41 kg/cm?

Based on the attached calculation file the demand of soil pressure is 0.010
Kg/cm2 while the allowable soil bearing capacity (in accordance with the
following graph) is about 4.41 Kg/cm2; thus the foundation is strength enough

to carry the loads.
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S.F Siliding

V,=1.28 ton

V.= f; = weight * p= 20.2*0.3 = 6.1 ton
S.F Siliding=F;/V=>1.5

S.F=6.1/1.28=4.7>1.5 - OK
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