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I n troduc t ion
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Introduction:
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Introduction:
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Si t e  ana ly s i s
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 Location:

Aerial distance to the earliest elderly home 
 2.5 km

Aerial distance to Nablus city center  1.85 
km

Aerial distance to the earliest police 
station 1.63 km

Aerial distance to the earliest fire station
1.56 km

Aerial distance to the earliest health center 
 1.10 km
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 Sun path:
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 Solar irradiance:
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Wind analysis:
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 External CFD:
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 Internal CFD:
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 Noise analysis:

Average Noise Level = 50 dB
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 Surrounding buildings and streets:
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 Surrounding buildings and streets:
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Main axes and entrances:
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 Topography:
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 Topography:
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Steep topography 



 Views:
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 Views:
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 Views:
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The northeast  v iew s ide 



Arch i t ec tura l  a spec t s
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Architectural modifications:

23

Before:

After:
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Architectural modifications:
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Before:

Master Plan - GF



Architectural modifications:
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After:

Master Plan - GF



Architectural modifications:
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Before:

After:

Ground Floor Plan
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Before:

After:

First Floor Plan



28

New: Second Floor Plan
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Southern east Elevation 
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Northern west Elevation 
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Northern east Elevation 
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Southern west Elevation 
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Section A-A:
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Section B-B:



Environmenta l  a spec t s
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 Daylight Factor Analysis:
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Before:

After:

Ground Floor 
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Before:

After:

First Floor 
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Before:

After:

Second Floor 



 Heating and Cooling Loads:

Before thermal and shading modification:
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 Heating and Cooling Loads:

Thermal modification on exterior wall:
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 Heating and Cooling Loads:

Thermal modification on glazing area:
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 Heating and Cooling Loads:

Thermal modification on external floor:
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 Heating and Cooling Loads:

Shading modification (Vertical louvers):
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 Heating and Cooling Loads:

After thermal and shading modification:

The values of design cooling and heating load per floor area (W/m2) for the spaces

lie between (35-80) W/m2 with an average of 42.2 W/m2. 44



 Site and source energy:

Comparison between our building and baseline building:
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Baseline building:

Design Builder:



 Site and source energy:

Comparison between our building and baseline building:

Total energy saving of 55.29%.
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 Thermal comfort:

PMV Index graph:

The values of the PMV index are in the range between (-1,1) which indicates that the comfort

condition is good in the building.
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 Shading Systems:

Natural Shading:

Garden and green areas External Cafeteria

Artificial Shading:
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 Shadowing and Overshadowing Analysis:
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In Summer solstice (21/6/2021):

 At 8:00 AM:  At 12:00 PM:

 At 2:00 PM:



 Shadowing and Overshadowing Analysis:
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In Winter solstice (21/6/2021):

 At 8:00 AM:  At 12:00 PM:

 At 2:00 PM:



Struc tura l  a s pe c t s
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Structural Component
Compressive Strength

(f’c )
Unit weight )γ)

Columns and footings 

Slabs, beams, shear wall and basement wall

24 Mpa 25 kN/m3

 Designing Data:

Specifications Yield Stress (Fy)
Modulus of Elasticity 

(E)

Unit weight )γ)

Reinforcement Steel 420 Mpa 200 Gpa 78.5 kN/m3

Designing Materials and loads:
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Load type Unit Weight

Super Imposed dead load 4 kN/m2

Live load 3 kN/m2

Exterior perimeter wall 21 kN/m
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Structural System:

Structural System Thickness of Slab Height of U-Boot

Two –way voided 

with edge drop beams

40 cm 24 cm

Advantages of using U-Boot system:

• Great architectural freedom and large spans.

• Reduction of slab thickness.

• Reduction in the overall weight of structure.
54



Block NO. 1:

Beams:

Beam Section Width Depth 

Main Drop Beam  1 600 850

Main Drop Beam 2
700 850

Edge Hidden beam
500 400

Shaft Beam 300 400

Columns:

Column 

section

Length of 

column (m)

Width of 

Column (m)

C1 0.45 0.4

C2 0.5 0.4

C3 0.6 0.45

C4 0.65 0.45

C5 0.9 0.45
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Block NO. 2:

Beams:

Beam Section Width Depth 

Main Drop Beam  500 850

Edge Hidden beam
600 400

Edge Hidden beam 500 400

Inverted beam 200 800

Shaft Beam 300 400

Columns:

56

Column 

section

Length of 

column (m)

Width of 

Column (m)

C1 0.7 0.3

C2 0.75 0.45

C3 1 0.45



Block NO. 3:

Beams: Columns:

57

Column 

section

Length of 

column (m)

Width of 

Column (m)

C1 0.45 0.4

C2 0.6 0.45

C3 0.75 0.45

C4 0.9 0.45

C5 1 0.55

Beam Section Width Depth 

Main Drop Beam  700 850

Edge Hidden beam
500 850

Edge Hidden beam 600 400

Edge Hidden beam 500 400

Shaft Beam 300 400



Block NO. 1:

Compatibility Check:
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Block NO. 2:

Compatibility Check:
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Block NO. 3:

Compatibility Check:



Equilibrium Check:

Block no. Load ETABS Manual 
Error 

percentage

Allowable 

limit 
check status

1

Dead 27053.67 27287.8195 0.86 % 5% Ok

Live 7917.17 8058.81 1.7 % 5% Ok

Super 

Imposed
16379.16 16808.83 2.6 % 5% Ok

2

Dead 18883.49 18969.167 0.453% 5% Ok

Live 3842.0369 3842.03 ≈ 0.0% 5% Ok

Super 

Imposed
9286.95 9229.4 0.619% 5% Ok

3

Dead 18883.49 18969.167 0.453% 5% Ok

Live 3842.0369 3842.03 ≈ 0.0% 5% Ok

Super 

Imposed
9286.95 9229.4 0.619% 5% Ok 61
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Slab Layout:



Stress-Strain Check:

Summery for all blocks:

Structural 

element
Block no. ETABS Manual 

Error 

percentage

allowable 

limit 

check 

status

C1 1 123.38 133.2 7.9 % 15% Ok

C3 1 401.7 367.2 8.5% 15% Ok

C5 1 890.15 808.8 9.1% 15% Ok

Frame 1 511.3 438.68 14.2%% 15% Ok

Column Strip 1 378.3 329 13.01% 15% Ok

C2 2 30.14 28.5 5.4% 15% Ok

C1 2 90.01 80.4 10.6% 15% Ok

C1 3 148 139.5 5.7% 15% Ok

Edge Beam 2 22.45 24
6.9% 15% Ok

Frame 3 455.56 439.93 3.4% 15% Ok

Column Strip 3 413.45 392.94 4.96% 15% Ok 63



Other Designing Checks:

Summery for block no.1:

Check Name
ETABs

results
Allowable limit

Check 

status

Immediate deflection of slab 7.15 mm 23.9 mm Ok

Long-term deflection of slab 31.2 mm 35.9 mm Ok

Immediate deflection of Beam 1.43 mm 28.63 mm Ok

Long-term deflection of beam 8.31 mm 42.93 mm
Ok

Shear capacity of slab Vu ≤ 230 kN/m ØVc=230.6 kN/m Ok

Punching Shear factor ≤ 0.9 1 Ok

Check doubly for beam Mu =596.20 kN.m ØMn =1497.84 kN.m Ok
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Other Designing Checks:

Summery for block no.2:

Check Name
ETABs

results
Allowable limit Check status

Immediate deflection of slab 3.6 mm 25.69 mm Ok

Long-term deflection of slab 10.2 mm 13.2 mm Ok

Immediate deflection of Beam 0.955 mm 28 mm Ok

Long-term deflection of beam 5.535 mm 42 mm
Ok

Shear capacity of slab Vu ≤ 230 kN/m ØVc=230.6 kN/m Ok

Punching Shear factor ≤ 0.486 1 Ok

Check doubly for beam Mu =347.23  kN.m ØMn =1497.84 kN.m Ok
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Other Designing Checks:

Summery for block no.3:

Check Name
ETABs

results
Allowable limit Check status

Immediate deflection of slab 6.4 mm 25 mm Ok

Long-term deflection of slab 37.2 mm 37.5 mm Ok

Immediate deflection of Beam 1.424 mm 25 mm Ok

Long-term deflection of beam 8.69 mm 37.5 mm
Ok

Shear capacity of slab Vu ≤ 230 kN/m ØVc=230.6 kN/m Ok

Punching Shear factor ≤ 0.891 1 Ok

Check doubly for beam Mu =881.28  kN.m ØMn =1497.84 kN.m Ok
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 Seismic Data:

• The used seismic code is UBC 97

• The seismic zone factor (Z)=0.2

• The soil profile type is Sc.

• Seismic coefficient factor (Cv) =0.32

• Seismic coefficient factor (Ca) =0.24

• The ductility factor (R) =5.5

• The importance factor (I) = 1

• The adopted used method is Response spectrum.
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Seismic Checks:

Summery for block no.1:

Check Name
ETABs

results
Allowable limit/Manual limit.

Check 

status

Period check 0.518 sec. < 0.566 sec Ok

Modal participating 

ratio
96.4% > 90% Ok

Base shear Vbase shear =4946.55  kN. Vbase shear ≤ Vmax =4946.55 kN. Ok

Drift check ΔMX=57.2 ΔMAll =86.4
Ok

P-Delta effect 𝜃𝑥 =0.0007 ≤ 0.1 Ok
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Seismic Checks:

Summery for block no.2:

Check Name
ETABs

results
Allowable limit/Manual limit.

Check 

status

Period check 0.55 sec < 0.566 sec Ok

Modal participating 

ratio
93.07% > 90% Ok

Base shear Vbase shear =3177.91 kN. Vbase shear ≤ Vmax =3177.92 kN. Ok

Drift check ΔMX=25.9 ΔMAll =75
Ok

P-Delta effect 𝜃𝑥 =0.00187 ≤ 0.1 Ok
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Seismic Checks:

Summery for block no.3:

Check Name
ETABs

results
Allowable limit/Manual limit.

Check 

status

Period check 0.565 sec. < 0.566 sec Ok

Modal participating 

ratio
92.7% > 90% Ok

Base shear Vbase shear =4570.46  kN. Vbase shear ≤ Vmax =4570.47kN. Ok

Drift check ΔMX=64.7 ΔMAll =86.4
Ok

P-Delta effect 𝜃𝑥 =0.0289 ≤ 0.1 Ok
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Structural detailing:
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Footing layout:



Structural detailing:
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Footing details:



Structural detailing:
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Tie-beams layout:



Structural detailing:
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Tie-beam details:



Structural detailing:
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Slab reinforcement in x-direction:



Structural detailing:

76

Slab reinforcement in y-direction:



Structural detailing:
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Beam Details:



Structural detailing:
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Column Details:



Structural detailing:
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Shear wall Details:



Structural detailing:
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Retaining & Basement Details:



Structural detailing:
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Water tank Details:



Structural detailing:
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Water tank Details:



Structural detailing:
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Stairs Details:



Structural detailing:
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Ramp Details:



Elec tro -Mechan ica l  a spec t s
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 HVAC Design:

Heating and Cooling loads:
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Total heating and cooling load in the building

The peak cooling load for the building 139 kW

The peak heating load for the building 129 kW



 HVAC Design:

Outdoor unit:
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• The used HVAC system is VRF.

• The used indoor system for bedrooms and offices is 

split unit.

• The indoor unit used for halls and waiting and 

circulation areas is fan coils with diffusers.



 HVAC Design:

Indoor unit:
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 HVAC Design:

Sample of design:
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 HVAC Design:

Duct sound insulation:
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 Acoustics Design:

Acoustic Considerations:

91

Space
Reverberation 

Time (RT60)

Sound Pressure 

Level (SPL)

Noise Criteria 

(NC)

Sound 

Transmission 

Index (STI)

Bedroom 0.4-0.6 30-35 20-25 ≥ 0.6

Prayer room 0.8-1.2 50-65 20-25 ≥ 0.6

Meeting room 0.6-1.4 30-35 30-40 ≥ 0.6

General office 0.4-0.6 40-45 30-40 ≥ 0.6

Reading room 0.5-0.9 25-30 20-25 > 0.7

Gymnasium 

and sport hall
< 2 < 85 35-45 > 0.45

Cafeteria < 1 45-55 40-50 > 0.45

Multi-purpose 

hall
1.4-1.9 45-50 35-40 ≥ 0.45



 Acoustics Design:

Acoustic insulation:

92

Partition between

Recommended

Sound 

Transmission 

Class (STC)

Design Sound 

Transmission 

Class (STC)

Bedroom Bedroom 50 dB 50 dB

Bedroom corridor 42 dB 42dB.

Bedroom Outdoor 30 dB 37 dB

Reading room Gymnasium 60 dB 60 dB



 Acoustics Design:

Acoustic insulation:

93

Slab between
Recommended

Impact insulation 

class (IIC)

Design Impact

insulation class 

(IIC)

Bedroom Bedroom 52 dB 75 dB

Bedroom Gymnasium >65 dB 75 dB



 Acoustics Design:

Electro-acoustic design :
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Drainage System:

Drainage piping systems design assumptions

Type of pipe Diameter (inch) The slope of the Pipe (%)

Slab embedded horizontal Sewer 4'' 1%

Above slab horizontal sewer 2'' 2%

HVAC sewer 1 ½" 1%

Vertical stack 4'' 0%

Vertical vent 4'' 0%

Suspended horizontal sewers in 

basement ceiling

4''

1%6''

8''

Main horizontal sewer to the 

manhole
8'' 1%
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First Floor:

Second Floor:



97



98

Site Drainage:
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Water Supply System:

Line Vertical Horizontal Branch Critical Sub-branch

Diameter 2 ½" 1 ½" 1 ¼" ½"

Loss (psi) 7.552 0.024 0.88 0.42
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First Floor – Right Side:



101

Ground Floor – Left Side:
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Green Storm Water Harvesting:

 The average annual precipitation in Nablus is 660 mm

 The available roof surface area for stormwater drainage = 1400 m2.

 The volume of the storm water tank = 154 m3.

 It used for toilet flushing.
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Fire Fighting System

Fire 

Suppression 

Sprinkler

Fire Extinguisher

Fire Hose

Hood Suppression

Fire Prevention

Smoke Detector

Heat Detector

Call Point

Alarm Bell

Exit Sign



Artificial lighting design:
Types of Artificial lighting

General 

Accent

Task

Decorative



Power design:

Power/day Nominal Power

141.3 kW 50 kW x 3 
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Photovoltaic design:

Annual Site Energy Produced Energy Percentage of Saving

361.9 MWh/year 251.4 MWh/year 69.4 %
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Photovoltaic design:
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Quantity surveying and cost estimate
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Total Cost Distribution:
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The total cost of the project ≈ 20.1 Million NIS.

The unit cost of the project ≈ 4000 NIS/m2.
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