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Abstract

Structural And Environmental Design, a study of using green roofs system in
construction.

Green or sustainable architecture considered as one of the new directions of architectural
thinking which is interested in the relationship between the environment and the building. So, it meets
the present needs without omission of the future needs of the next generations, and it contributes to
decrease the effect of buildings on environment, also decrease the buildup and working costs , so, it is
a high quality system meets the surrounding environment with the least side effects. It is an invitation
to better deal with our environment.

Our building consists of a basement floor consisting of a garage, a ground floor consisting of
shops, and two residential floors repeated three times with a total area of (9113) m2.

The project contains a detailed structural study, analysis of the structural elements, different
expected loads, the structural design of these elements, and preparing the executive plans according
to the existing design for all structural elements which forms the structural frame of the building. And
from the environmental side the concentration was on the green roofs, that provide ecosystem
services in urban areas, including improved storm-water management, better regulation of building
temperatures, reduced urban heat-island effects, and increased urban wildlife habitat.

There was a meeting point between the environmental and structural section of the work in
terms of loads. The expected load was calculated from the addition of the Green Roof. Dead and live
loads were increased due to green roofs weight and systems. so, we had to use special structural
system so the solid slabs were used under green surfaces, and it keeps the structural cost in reasonable
limits.

All architectural and structural plans for the building were prepared. It was drawn with a three-
dimensional technique. The distribution of the green surfaces was shown in the building, and attached
with the project.

Key words: structural design, green roof, green building, environmental study.
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Ac = area of concrete section resisting shear transfer.

As = area of non-prestressed tension reinforcement.

A = area of non-prestressed compression reinforcement.
Ag = gross area of section.

Av = area of shear reinforcement within a distance (S).
At = area of one leg of a closed stirrup resisting tension within a (S).
b = width of compression face of member.

bw = web width« or diameter of circular section.

C. = compression resultant of concrete section.

Cs= compression resultant of compression steel.

DL = dead loads.

d = distance from extreme compression fiber to centroid of tension

reinforcement.

Ec = modulus of elasticity of concrete.

fc: = compression strength of concrete .

fy = specified yield strength of non-prestressed reinforcement.

h = overall thickness of member.

Ln = length of clear span in long direction of two- way construction«
measured face-to-face of supports in slabs without beams and face to

face of beam or other supports in other cases.
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oL = live loads.

e Lw = length of wall.

e M = bending moment.

e Mu = factored moment at section.

e Mn = nominal moment.

e Pn = nominal axial load.

e Pu = factored axial load.

¢ S = Spacing of shear in direction parallel to longitudinal reinforcement.
¢ \/c = nominal shear strength provided by concrete.

¢ \/n = nominal shear stress.

¢ \/s = nominal shear strength provided by shear reinforcement.
¢ \/u = factored shear force at section.

¢ \Wc = weight of concrete.

e W = width of beam or rib.

e \Wu = factored load per unit area.

e O = strength reduction factor.

e . = compression strain of concrete = 0.003.

e &= strain of tension steel.

e ¢.= strain of compression steel.

ep =ratio of steel area.

¢ ASHRAE: American Society of Heating and Air-Conditioning Engineers (U.S1894).
e EPA :Environmental Protection Agency .

¢ GB Tool: Green Building Tool (Canada, 2002).

o LEED-NC: Leadership in Energy and Environment Design for New Construction and Major
Renovations (U.S., 2000).

e No02 : Nitrogen dioxide.
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ePMV : Predicted mean vote .

¢ PPD : Predicted percentage dissatisfied.

¢ PM10 : Particular matter.

¢ USGBC: United States Green Building Council.
¢VVOC : Volatile organic compound.

¢ WGBC : World green building council.
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