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Drag coefficients for tower cross-sections

g g

A vortex around a cylinder
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SSW ~ SSE

Circle Center = 0.0%
Inner Circle
Outer Circle

Longitude -82.170
Latitude 39.316
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Characteristic Dimension D, for Calculating the Ice Area for a Variety of Cross-Sectional Shapes

Etabs-SAP.ir | AliReza Khooyeh 0912 045 3389



& ool Cols B-4-F ol Foifu il U F 2y cwls Y-4-F
Los oo Sllllae ) eslimal b Jlo olowy lawgmo S5l oy90 ulal p fo (ool cualis il e Ceoiy F--F alal) e b cualses i
gl et lg o0 1) Dopar Soe (ol piin e By Galise 3bls 6l

:QT I as

t=- PLgpS Bp-T ) Gble- B-9-F e b e os glis) o Ll Foi 5 o8b f ool calies ot

=06 mm Lgie By -V dilase - Y-V-F Jgo 3b coanl oo ]

t=Yid mm ol By -F ddlaie - F-9-F idy ab gl |y ,s:F,

t= 1Y/ mm oS By =0 adlaze -

'J'-'-TL_'F" Sl f-4-F Aj';ulj,_}‘ I_l'-'-"')ch""'}‘ ;J:JMJJ;Z&LESJ J‘_,J E_Lﬂ.?__,lu_...r_)...a

(F-1-%)

b L i \E L F, e o a3Y

Etabs-SAP.ir AliReza Khooyeh 0912.045 3389



Etabs-SAP.ir

Radial ice thickness
{ \
t {

Figure 2.1: Face area of radial ice (CSA, 2001)

Table 2.1: Minimum design ice thickness (CSA, 2001)

Class* | Minimum design ice thickness, mm

e
e
2

*Refer to Figure 2.2
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where L, is the total cable length

h is the vertical difference in elevation between the cable ends.

EA is the axial rigidity of the elastic cable
W is the total weight
L, is the unstrained cable length.
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Chord Line

S = the horizontal cable span;
H = the horizontal component of tension;
L

.. = the unstressed length of the guy cable;

E_. = the elastic modulus of the cable;
a

= unstrained cross-sectional area of the cable;

. = weight of cable per unit length;

w
h = the vertical cable span between the two ends of a guy;
T,

= the cable tension at the bottom end; - - Schematic of suspended guy cable defining the important variables
(from Sparling 1995).

B
V, = the vertical component of the tension at the bottom end; and

= the vertical component of the tension at the top end.
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d = —08736B'D' "3 IR Al UEEl °© All the variables used in these equations have compatible SI units.
» EAis the axial stiffness of the cable

where the coefficients are * Llis the chord length

» Fiis the initial pretension force

* m is the mass per unit length (mg is the weight)

» 0 is the inclination angle of the chord in the initial configuration.
* H1 the horizontal tension associated with initial sag d1.

, . » A new value of static tension H2 (associated with sag d2) can be calculated
C'=—-m(g cosB)l for a displaced cable configuration defined as [2=11+Al and the equivalent static
stiffness is (H2-H1)/ Al.

D'= —9A4°C' +1.7321JA3(4 B3 + 27 A’ C'?)

_m(g cos0) I

H =

8d
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Cable Geometry

File Edit

SAP2000 s uutzs [

Line Object Tyupe Cable M Lmbe 1 Refresh

Cable Type

| Model Cable

gth Obje
h E qual Proj ength on Chord

[Undeformed Cable Ge
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Outer
strand layer

Wire

o true [Mpa]

— - -circular wires

——shaped wires

0.02 0.03
g true [/]

Full-locked rope @60: true stress-true strain curves of circular and shaped wires.

Plastic layer —’

Figure 9: Composition of a rope (veropro 8 RS)
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Fig. 15: Guy attachment to Fig. 16: Guy foundation
foundation with tension system
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Drilied Pler

Unit-hase

AliReza Khooyeh

Fig 17: Mast base foundation
with pinned mast bearing
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Figure 10: Traditional joint between diagonal Figure 11: New joint between diagonal and leg, both
and legs, both circular tubes. Connect-Austria circular tubes. KPN-Orange in Belgium
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O is the density of the material of the cable
as the maximum allowable rotation @ is specified

Fig. 6. Tower with single cluster of cables.
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Knowing the guy reactions, equilibrium considerations at any desired mast level can provide the
axial force F and the bending moment M for the corresponding cross-section.

Fig. 4. Schematic mast section.
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Fig. 1: The tallest mast in the
World, the 648 m high long wave

mast in Konstantynow, Poland
collapsed in 1991
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Technical and economical Guyed

Fig 7. Typical guyed mast (a). guyed mast with combined guys (b).

Fig 1. Guyed mast: a — typical system; b — system with combined guys; ¢ = cross-
sections: | = central mast; 2 = main guy: 3 — additional secondary guy
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Technical and economical Guyed

Table 2. Material quantities of typical guyed masts and guyed masts with combined
guys

Guved mast Guved mast Guyﬁ:d mast
with Typical with " with
combined | guyed mast combined | combined
guys guys guys

&
m
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Define Load Patterns

—Load Pattems
Self Weight Auto Lateral
Load Pattem Mame Multiplier Load Pattern

Joint v & lITAHGET I Kip,in,F I

Frame

Target Force
Cable Target Force Relative

Tendon V A
Area
-~ Options

(¢ Replace Existing Loads
Link/Support (" Delete Existing Loads

Solid

Joint Loads

Frame Loads

Cable Loads » Gravity...

Tendon Loads ’ Distributed...
Area Loads ’ Temperature...

Solid Loads / Strain...

Link/Support Loads ’ Deformation...

Joint Patterns... » Target Force... |h

7g Assign to Group... Ctrl=Shift+G
Update All Generated Hinge Properties

Clear Display of Assigns

Copy Assigns
Paste Assigns Etabs-SAP.ir  AliReza Khooyeh 0912 045 3389




Load Case Data - Nonlinear |

Load Case Name

TARGET Set Def Name I

Notes

~Initial Conditions —————

(& Zero Initial Conditions - Start from Unstressed State

ase ae included in the

ndal Loads Applied Use Modes from Case

Loads Applied

Load Type Load Name
Load Patterr « DEAD

Load Pattern TARGET
Load Pattem

Scale Factor

Modify '
Delete I

- Other Parameters -
Load Application

Results Saved I Final State Only Modvfy/S how |

Nonlinear Parameters I Default
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Modify/Show... I ‘

| "(?Nom

| Full Load Modify/Shows... I

i~ Load Case Type
| Static v l

| " Linear
(¢ Nonfnear

" Nondinear Staged Construction

|

T Geomettic Noolinearily Parameters -

(" P-Deka
(" P-Dekta plus Large Displacements

Load Case Name
WIND Set Def Name |

- Initial Conditions

Notes

(" Zero Initial Conditions - Start from Unstressed State

TARGET v

are included in the

All Modal Loads Applied Use Modes from Case I v l

Loads Applied-
Load Type Load Name

Load Patterr « WIND

1 =

- Other Parameters -

Scale Factor

Modify

Delete

Load Application

I Full Load Modify/Show... I
I Final State Only Madify/Show... I
Nonlinear Parameters | Default Modify/Show...

Results Saved

i~ Load Case Type
Modity/Show... | ‘ [Static ~] Design.. |

— Analysis Type

" Linear
(¢ Nonlnear

" Nonfnear Staged Construction

i~ Geometric Nonlinearity Parameters

(+ None
(" P-Deka

(" P-Delta plus Large Displacements




