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Abstract

This research describes, manual calculation methods to analyze and design 2-
dimensional reinforced concrete frames as part of forty story framed tube
building. The building is composed of reinforced concrete walls, slabs, beams,
and columns. It was analyzed under various load cases, the loads such as gravity
loads, (dead and live loads) and lateral loads, (wind loads) were calculated.
Linear elastic analysis was carried out using moment distribution and cantilever
methods as manual approximate methods, and an analysis was done using
computer program (ETABS,9.5.0). Moreover, the results of the 2-dimensional
frame analysis program and manual calculations are included in the comparative
study.

The models are prepared as bare frame and shear wall. Some design
requirements such as common assumptions for the structural analysis of tall
buildings and sway limitations are discussed. The behavior of some structural
systems for tall buildings subjected to horizontal forces is then considered, and
one frame and shear wall were designed. The design strength was also checked
for all members and it was determined that the members were adequate.
Comparison included wind loads per story level and analysis results of bare
frame such as shear forces, bending moments and axial forces were also
considered. These results are displayed on tables.

Based on comparison results, manual approximate methods are more

conservative methods comparing with (ETABS) program.
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NOTATION

A, = gross cross sectional area of a concrete member

A = area of non-pre-stressed tensile reinforcing

A = area of compression reinforcement

A = total area of longitudinal reinforcement

A, = cross sectional area of shear reinforcing in a distance s in a flexure
member

a = depth of compression block

b = width of the compression face of a flexural member

¢ = depth of neutral axis

C, = external pressure coefficients

d = effective depth of a section measured from extreme compression fiber to
centre of tensile reinforcement

d’' = distance from extreme compression fiber to centre of compression steel
dy, = bar diameter

DL = factored dead load

E. = modulus of elasticity of concrete

Es = modulus of elasticity of reinforcement

f = specified compressive strength of concrete

f,= specified yield strength of flexural reinforcement

fys = specified yield strength of shear reinforcement

G = gust effect factor

GC,; = internal pressure coefficient

G¢= Gust-effect factor for Flexible or Dynamically Sensitive Structure

h = overall depth of a column section

I = important factor

I;= moment of inertia of gross concrete section about central axis

k = effective length factor



kg = directionality factor

k, = pressure exposure coefficient

k, = topographic factor

1 = clear span of beam

LL = factored live load

M, = factored moment at a section

P = design wind pressure

P, = factored axial load at a section

q. = velocity pressure

r = radius of gyration of a section

V = basic wind velocity

V,= shear force computed from probable moment capacity
V; = shear forces resisted by steel

V., = factored shear force at a section

WL = wind load

a = reinforcing steel over strength factor

f1 = factor for obtaining depth of compression block in concrete
g.= compression strain allowed extreme in concrete

&s = tensile strain in reinforcing steel

@ = strength reduction factor
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