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introduction

▣ In most of the designs for buildings in our 
community, the special needs category was  ignored. 
The project idea came to serve about 5.35% of the 
approximately 800 out of  15,000 people with 
special needs.
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Site analysis

▣ Location : It is located in Sarta in Salfeet city

▣ Site Area : 9035 m2. 
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Architectural aspects

Project Description 
▣  3 floors, in addition to basement 
 as a parking 
▣ - serves 540 people 
▣ -  Total area  of the building floors equals = 3028 
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Architectural aspects

3D
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Architectural aspects

▣ Project plans
▣ Ground floor                            First floor  
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Architectural aspects

▣ second floor                          Parking 
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Architectural aspects

Elevations
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Architectural aspects

▣ Elevations
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Architectural aspects

▣ Sections
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Structural aspects

1. Slabs 
2. Beams 
3. Columns
4. Shear walls
5. Stair case 
6. Water tank
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Structural aspect

▣ Materials:
▣ Concrete with compressive strength  f`c=28 MPa.
▣ Yield Strength of Steel Fy= 420 MPa.
▣ Bearing capacity of soil = 150  KN/m².

▣ Loads:
▣ Live load = 5 𝐾𝑁/m².
▣ SI.Dead load = 4 𝐾𝑁/m²
▣ External wall load = 26 KN/m

▣ Standards/Codes:
▣ →        The American concrete institute code ACI 318-08
▣ for reinforced concrete design
▣        → The Uniform Building Code -UBC-97 
▣ for seismic design and its load combinations
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▣ Seismic analysis: 

Seismic zone : 2B with (Z = 0.20) .
Soil profile : SD.
Acceleration-dependent seismic coefficients Ca=0.28.
Velocity-dependent seismic coefficients Cv= 0.40.  
Importance factor  I=1.
Force reduction factor R=5.5   
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Structural aspect
Etab model
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Structural aspect

▣ Etabs check
1. Compatibility check
2. Equilibrium check
3. Internal forces check
4. Deflection check
5. Period check 
6. drift check
7. (MPMR) check
8. Base shear check
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Structural aspect

▣ Compatibility check
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Structural aspects

▣ Equilibrium check
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Structural aspect

▣ Internal forces check
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Structural aspects

▣ Deflection check
▣ Manual= Ln/240=10.25/240=.042
▣ Sap=.016
▣ Sap< manual 
▣ Ok

▣ Period check
▣ T etab <= 1.4*T method A
▣ T etab =1.075
▣ 1.075 <= 1.4*.972=1.36
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Structural aspect

▣ Drift check
▣ Drift limitation = 2 % times the story height.
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Structural aspect

▣ Modal mass participate ratio check [MMPR]
▣ The MMPR check according to UBC code must be greater than 90% to use 

response spectrum analysis.
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Structural aspect

▣ Base shear check
For this check make sure base shear from response spectrum cases equal or more than 

base shear from equivalent static method through modifying scale factor.
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Structural aspect

▣ Center columns
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Structural aspect

Design of structural elements
1. Column 
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Structural aspect

2. Beam
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Structural aspect

▣ Beam
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Structural aspects 

▣ Slabs
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Structural aspect

▣ Slab
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Structural aspect
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Structural aspect

▣ Shear wall
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Structural elements

▣ Stair case

32



Structural aspects

▣ Design of structural elements
▣ Water tank
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 Environmental
aspects

Acoustical design

Thermal behavior and 
solar radiation

Daylighting factor 

Design builder program
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Material   
properties:

External 
wall 

Internal 
wall

sla
b
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Energy consumption for the 
school:

 uncomforting 
hours

The average is between: (0.5 – 
-0.5)
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Daylight 
factor:

Ground 
floor:

First 
floor

Second 
floor
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Environmental aspects
Acoustical 
design:

STC (Sound Transmission 
Class )  
    
                          

OITC standards for each space
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Environmental aspects

Acoustical 
design:

STC (Sound Transmission 
Class )  
    
                          

Classroom with floor of the above classroom Classroom beside classroom 

39



Environmental aspects

STC Value of wall of the corridor

STC (Sound Transmission 
Class )  
    
                          

STC value of Art room with kitchen  
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Reverberating time by using Ecotect 
software 

Environmental aspects
RT standards
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Reverberating time by using Ecotect 
software 

Environmental aspects
Classroom before and after 
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Reverberating time by using Ecotect 
software 

Environmental aspects
Art room before and 
after 
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Reverberating time by using Ecotect 
software 

Environmental aspects
Lab before and after 
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Reverberating time by using Ecotect 
software 

Environmental aspects
Library before and 
after 
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Environmental aspects
EASE Aspect

RT 60
Class room

Direct SPL 
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Environmental aspects
EASE Aspect

Total SPL 

Class room

STI
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Environmental aspects

EASE Aspect
Library 

Direct SPL RT6
0
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Environmental aspects

EASE Aspect
Art room

Total SPL ST
I
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Environmental aspects
Loud 
speaker
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Mechanical aspects
Manhole and roof drainage of 
school 
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Mechanical aspects
 Water supply
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Mechanical aspects
Fire system
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 Gas detector
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Mechanical aspects
Heating load values for each 
space 
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Mechanical aspects

56



Mechanical aspects
H-VAC diffuser 
distribution
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Photovoltaic system
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Photovoltaic system
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Electrical Design

Lighting design 

Socket distribution 

Lighting and 
socket
 calculations
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Lighting used in Sarta building 
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Lighting system 
Dialux program was used to design the lighting system in project

Classroom Head master room 
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Electrical design 
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Lighting distribution in Sarta 
School 
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Electrical design
Calculation for voltage drop not 
exceed 5% 
Cross section area of cable 1.5 
mm2
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Electrical design

66



Electrical design
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Socket distribution in Sarta 
School 
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Electrical design

`
Calculation for drop voltage not 
exceed 5% 
Cross section area of cable 2.5  mm2
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Electrical design

`
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Electrical design

`
Main circuit breaker 
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Electrical design

`
circuit breaker of ground floor  
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Electrical design

`
circuit breaker of first floor  
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Electrical design

`
circuit breaker of computer room 
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Electrical design

`
circuit breaker of second floor  
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Electrical design

`

 Main circuit breaker 
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 Systems integration
`
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Cost Estimation

`
Earth work 

Structural and 
finishing work 

Mechanical 
work 

Electrical 
work 
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Cost Estimation

`
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`

The end
thank you for listening

Any question 
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