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Calculation notes for 35 story tower
7-12-2010




General notes:

- Foundation designed to resist 2 base story and ground
and 32 repeated floor .

-Bearing capacity of the soil is 1.5 kg/cm2

-The statical system of the building is shear wall and
columns

- Story height is 3.6m




Wind load calculation

By etabs 9.6

Code:UBC 1997

This resultant wind force effect on the center of the side of the
tower.

First we add the case of wind load to the program and choose the code
ubc 97 as shown :

Define Static Load Case Names |

Loads Click To:

Self weight Auto
Multiplier Lateral Load

= =

IBC 37

|
|
| Show Lateral Load... |
|

[ ok |
_Cancel |

Then enter the parameters of the wind load :
Win speed:
LV 4e s =100mph

Exposure type:

b g sl 0sS dama e 2 sl 1 ke Liall 8 2Ll (im pil) Sl

Importance factor:

1= dalrall 058 ole Line Lanall dpanl Jalza




Set the parameters as shown :

UBC 37 Wind Loading l i

Exposure and Pressure Coefficients Wind Coetficients
(" Exposure from Extents of Rigid Diaphragrs ‘wind Speed [mph

{# Exposure from Area Objects
Expozure Type

Impartance Factar
Wind Exposure Parameters
Wind Direction Angle
Windward Coeff, Cg
Leeward Coeff, Cg

Exposure Height

Top Story STORY33 -
B otbarm Shary BASE hd

[ Include Parapet

Parapet Height

Then click ok

Define Static Load Case Names |

Loads Click To:

Self weight Auto ‘
kduiltiplier Lateral Load

&l = |

| Show Lateral Load... |

WIND WIND LIBC 97 ‘

Lok |
Cancel




Earthquake load calculation

By etabs 9.6

Code:UBC 1997

The resultant force of the earthquake effect in the center of mass of the
tower so we must but a minimum eccentricity

First we add the case of EQ at x-dir load to the program and choose the
code ubc 97 as shown :

Define Static Load Case Names S | S

Loads Click Teo:
Self \Weight Auto
tultiplier Lateral Load

K| =l

|
|
Shows Lateral Load. .. |
|

.
I}
I}
I}
1]

HUAKE o |
I}

o ]
Cancel
Then enter the parameters of the EQ-X load :

- ECC ratio = 0.05

- Over strength ratio is a ratio to put the building on the yield stage to
resist the EQ for longer time so we take it= 4.5

- soil profile hard rock = sa

- seismic zone z=0.2




Set the parameters as shown :

1997 UBL Seismic Loading

Direction and Eccentricity
" = Dir
« » Dir+Eccen™
" ¥ Dir- Eccen’

Ecc. Ratio [All Diaph.]

Owerride Diaph. Eccen.

Time Period
(" Method A

{* Program Calc
(" Uszer Defined

Stary Bange
Top Stary

B ottarm Shary

Factors

Overstrength Factar, B

% Dir
i % Dir+Eccen®
i~ % Dir- Eccen ®

0.05
Overmrnde...

—

Ct (ft) = |0.02

——

STORY33 -
BASE -

T

[ o |

Seizmic Coefficients
{« PerCode " Uszer Defined

S -

0.20 -

—
I

Soil Prafile Type

Seizmic £one Factor

Other Factors

—

Importance Factor |

Cancel |

Repeat the same in y-direction to complete earthquake cases

Define Static Load Case Names ]

Loads

Load Type

Self weight

Auto
Lateral Load

Click To:
Add New Load

EQY | QUAKE

Multiplier
=P

UBCT  ~|

DEAD
LIVE LIVE

WAL DEAD
FC DEAD
WIND WIND
EQX OUAKE
EOY

DEAD

Modify Load |

b odify Lateral Load... |

Delete Load |

IBC 37

Cancel




Design and reaction of shear wall

By ACI-318-99

There are 5 mainly shear wall that resists the total horizontal
force which produced from lateral loads like earthquake and
wind

Layout of walls:




We will design the walls on the following by csi col program

For the wall layout in the following pic

For wall wl:

We will design the wall for the maximum vertical force that in
the case without any horizontal force that may reduce the total
vertical force fz

The value of max vertical force from etabs FZ= 6009.49 TON
load case ultimate =1.4 DL+1.6 LL

Point Load FX FY Fz

87 ULTIMATE | - -87.53 177.01

88 ULTIMATE 87.53 177.8

89 ULTIMATE | - 90.13 911.36

90 ULTIMATE -90.41 915.64

91 ULTIMATE | - -90.08 825.6

92 ULTIMATE 86.53 810.4

93 ULTIMATE -92.77 930.86

94 ULTIMATE | - 87.93 899.85

95 ULTIMATE 89.24 180.89

96 ULTIMATE | - -89.25 180.08

total fz = | 6009.49

We will design the wall for the maximum vertical force that in
the case without any horizontal force that may reduce the total
vertical force fz

The value of max vertical force from etabs FZ= 6009.49 TON




load case MAX HORIZONTAL FORCE = max of wind, earth
quake indirection x and earth quake in direction y

Load Fz
HLF MAX 0
HLF MAX -32.55
HLF MAX 6.17
HLF MAX . 0 0
HLF MAX 779.79 0
HLF MAX 0 -27.037
HLF MAX 198.11 0
HLF MAX 0 -27.051
HLF MAX 1763.2 0
HLF MAX 0 -21.953
HLF MAX 1259.32 0
HLF MAX 0 -21.688
HLF MAX 1276.36 0
HLF MAX 0 -28.183
HLF MAX 1886.82 0
HLF MAX 0 -28.397
HLF MAX 152.36 0
HLF MAX 0 -0.651
HLF MAX 166.67 0
HLF MAX 0 -0.69
-154.418

So the wall w1 is designed for :

F Z = 6009.49 ton
M X =-55.998 m.ton

My = -154.418 m.ton




details of design for shear wall w1l and w2

by csi column

Column:Columni
Basic Design Parameters
Caption
Default Concrete Strength, Fo

Default Concrete Modulus, Ec
haximum Concrete Strain

Rebar Set

Default Rebar Yeild Strength, Fy
Default Febar Modulus, Es
Default Cover to Rebars
kaximum Steel Strain

Transverse Rebar Type

Total Shapes in Section
Consider Slenderness

Basic Section Properties:

Total Width
Total Height
Center, ®o
Center, Yo

¥-bar (Right)
¥-bar (Left)
Y-bar (Tap)
Y-bar (Bot)

= Column
=300
=2B0000
=0.003

= ASTh

= 3600

= 2000000
=3.52

= Infinity

=Ties
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oo

oo
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Transformed Properties:

Base Materail =fc'=2300
kgform

Araa, A =2 7OE+14

Inertia, lxx =2 497E+H5

Inertia, lyy =3.35E4H15

Inertia, Ly =(0.00E+00

Radius, rx =104 97
Radius, ry =111.29

Final Design Loads

Sr Mo Combinstion Load Pu huz-Biot Muy-Bot ML-Tap huy-Top
tan ton-m tan4m tan-m tan-m
1 Combinationt B 0095 -5E.0 154 4 oo oo

Result Summary

SrMo Combination Pu(ton) Cap. Ratio-Bot  Cap. Ratio- Remarks
Top
1 Combinationt G,009.5 0954 0954 Capacity Ok

interaction diagram
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