El-Bethel Buyanzi - Civil Engineering Student (Technical University of Kenya)

Modelling, Analysis and Design of a Tank Tower using ETABS

This is a summary of the design results of a tank design done using ETABS by El-Bethel Buyanzi a Civil
Engineering Student.

| initially designed the tank using a mix of manual calculations and Prokon. | decided to redesign the
tank using ETABS.

| did a manual load takedown to get the load of the tank
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| used C20/25 Concrete for the whole structure:
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E Material Property Data

General Data
Material Name C20/25
Matenal Type Concrete
Directional Symmetry Type |zotropc

Material Notes Modify/Show Notes...

Material Weight and Mass

Weight per Unit Volume 24 kN/m?

Mass per Unit Volume | 2447319 kg/m?

Mechanical Property Data

Modulus of Basticity, E 30000 MPa

Poisson’s Ratio, U 0.2

Coefficient of Thermal Expansion, A 000001 1/C

Shear Modulus, G | 12500 MPa
Design Property Data

Modify/Show Matenial Property Design Data...

Advanced Matenal Property Data
MNonlinear Material Data. . Material Damping Properties...
Time Dependent Properties. ..

Modulus of Rupture for Cracked Deflections

Frogram Letaull |ased on Loncrete 30 L'esign Lode

Cancel ]
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| used H Bars for the reinforcement across the whole structure:

E Material Property Design Data

Material Name and Type

Material Name ' Rebar
Material Type ' Rebar, Uniaxial
Grade B500

Design Properties for Rebar Materials

Minimum Yield Strength, Fy SO0
Minimum Tensile Strength, Fu 54(
Expected Yield Strength, Fye 575
Expected Tensile Strength, Fue 600
Cancel ]
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| used beam sections of 400 by 200 across the whole structure for uniformity and ease of
construction
E Frame Section Property Data

General Data

Propery Name Bm1
Material C20/25 2

Notional Size Data

A

Display Color

Notes Madify,/Show Notes..

Shape

Section Shape Concrete Rectanguiar

Section Property Source
Source: User Defined Froperty Modffiers

Moddfy/Show Modifiers. .
Section Dimensions

Currently Default
Depth 400 mm
Reinforcement
Width 200 mm
Modify/Show Rebar. ..
Show Section Properties... j Cancel |

| used 300*300 columns across the whole structure for symmetry
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L ? - L L 3

E Frame Section Property Data X

General Data

Property Name Coll
Matenial C20/25

Notional Size Data

Display Color

Notes Modify/Show Notes.

Shape

Section Shape Concrete Rectangular

Section Property Source

Source: User Defined Property Modifiers

Modify/Show Modifiers...
Section Dimensions

Cumently Default
Depth mm
Reinforcement
Width mm
Modify/Show Rebar...
Show Section Properties... l Cancel

| loaded the tank as a deadload but named it finishes. The load was gotten from the manual load
takedown plus an additional 1.5kN/m? to account for other finishes. | assigned a live load of 1kN/m?
to account for periodic access to the tank.
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I3 shell Uniform Load Set Data

Uniforrn Load Set Name

Load Set Loads

shell loadset 1

Load Pattem

Finishes

Load Value
kN/m?

1
30.5

Note: Loads are in the gravity direction.

Cancel

| considered both serviceability and ultimate limit state for the design:

E Load Combinations

Combinations

SLS
ULS

Click to:

Add New Combo...

Add Default Design Combos...

OK Cancel
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| proceeded to set up the grid and story system in accordance with the initial design

1 FLOOR LAYOUT
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| proceeded to model the structure’s elements, that is beams, columns and the slab at the top
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After that was done, | proceeded with checking the model and then ran the analysis
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After the analysis was done | set the design preferences and proceeded with the design
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After the design was done, | finalized with the detailing to be able to visualize the design results.

Starting with the beam details:
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J Story4: CB-2 Rebar Details
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| then proceeded to column details
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And finally slab details
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And some additional 3D views for visualization
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