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DEDICATION.  

 

 بسم الله الرحمن الرحيم .

 "قل اعملوا فسيرى الله عملكم ورسوله و المؤمنونو"

 صدق الله العظيم

 عفوكخرة إلا بيب الآإلهي لا يطيب الليل إلا بشكرك و لا يطيب النهار إلا بطاعتك، و لا تطيب اللحظات إلا بذكرك، ولا تط

 .ولا تطيب الجنة إلا برؤيتك الله جل جلاله

 

 .سلمو عليه بلغ الرسالة وأدى الأمانة، ونصح الأمة، إلى نبي الرحمة ونور العالمين، سيدنا محمد صلى اللهإلى من 

 

أن يمد  و من اللهر، أرجإلى من كلله الله بالهيبة والوقار، إلى من علمني العطاء بدون انتظار، إلى من أحمل أسمه بكل افتخا

ي بد، والدإلى الأول انتظار وستبقى كلماتك نجوم أهتدي بها اليوم وفي الغد في عمرك لترى ثمارا حان وقت قطافها بعد طو

 العزيز. ً

 

عائها سر دن كان مإلى ملاكي في الحياة، إلى معنى الحب وإلى معنى الحنان والتفاني، إلى بسمة الحياة وسر الوجود إلى 

 .لوجود، أمي الحبيبةنجاحي وحنانها بلسم جراحي ويدها وقوفي بعد سقوطي، إلى أغلى ما في ا

 

ة، كم النبيلمواقف إلى إخوتي ورفقاء دربي ، معكم أكون أنا وبدونكم أكون لا شيء، في نهاية مشواري أريد أن أشكركم على

 .إلى من تطلعوا لنجاحي بنظرات الأمل إخوتي

 

ى د لها، إل حدوقوة ومحبة لا إلى من بهن أكبر وعليهن أعتمد، إلى شمعة متقدة تنير ظلمة حياتي، إلى من بوجودهن أكتسب

 .من عرفت معهن معنى الحياة، أخواتي
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في، إلى لصدق الصاابيع اإلى  الأخوة والأخوات اللذين لم تلدهم أمي، إلى من تحلو بالإخاء وتميزوا بالوفاء والعطاء، إلى ين

ى من خير إلطريق النجاح وال من معهم سعدت وبرفقتهم في دروب الحياة الحلوة والحزينة سرت إلى من كانوا معي على

   .و أحبائي عرفت كيف أجدهم وعلموني ألا أضيعهم، أصدقائي
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Chapter One: 

Introductory 
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1 INTRODUCTION 

 Introduction 

   Project problem. 

 

 

 

 

 Objectives  
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 Methodology 

Figure 1 Methodology of project aspects 

 Limitations & Constraints 

Architectural aspect

• Studying architectural 
design.

• Redesigning according 
to standards.

Environmental aspect

• Analyzing 
environmental design.

• Improving 
environmental 

problems.

Structural aspect

• Studying structural 
design.

• Ensure that the 
structural design is 

correct.
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  Codes and Standards. 

 

 

 

 

  Earlier coursework 

-Designing buildings using a computer course-10611320:  
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-The standards of architectural design course- 10611260: 

- The heat simulation of the course of the building- 10611531: 

-Advanced Computer Aided Building Design course- 10611521:   

 The integration of building systems-10611460: 

 Organization of the Report. 
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Chapter two: 

Environmental - Architectural Aspects. 

  



  

 

 

7 | P a g e  

 

 

2 ENVIROMANTAL- ARCHITECTURAL ASPECT 

  Literature review 

 

 

 

 

 

 

 

 

2.1.1 Self-contained   

 

 

Table 1Minimum size of a room. 
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Table 2 Personal hygiene facilities’ minimum floor areas 

 

2.1.2 Office Space 

Table 3 Space Allocation 
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Figure 2 Enclosed office layout. 

 

 

Figure 3 Open office layout 

2.1.3 Stores 
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Table 4 Min area of stores 

 

Table 5Thermal demands 

 

Table 6 Lightings Demand 

 

2.1.4 Other Services and Spaces in Students’ Houses. 

2.1.4.1 Kitchen-Dining Area.  
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2.1.4.2 Reception and Circulation Areas 

2.1.4.3 Laundry Room  

 

 

 

2.1.4.4 Internal stairs  
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Table 7 Common dimensions of stairs 

 

2.1.4.5 Lifts  

 

Figure 4 Lift Design. 
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Table 8 Lift specifications 

 

.  

Figure 5 a Plan of lobby including lifts 
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2.1.4.6 Parking 

 
Figure 6Number and layout of parking lots 

Figure 7Parking design 
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2.1.5 Safety and Security. 

2.1.6 Fire Safety   

 Site analysis 
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Figure 8 Content of site analysis 

2.2.1 General Information. 

Passive enviromental design analysis.

Surroundings buildings and streets.

Main axes and enterances.

Topography and views.

Site regulations.
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Figure 9 Site Plan 

2.2.2 Neighborhood Context. 
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Figure 10 The Neighborhood and Surrounding  facilities. 

2.2.3 Site and Zoning. 

2.2.4 Natural Features. 
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Figure 11The Topography of the Area. 

2.2.5  Circulation. 
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Figure 12 A possible options to reach the site. 

2.2.6 Sensory. 

2.2.7 Human and Cultural. 

2.2.8 Climate. 
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Figure 13 Shadows at 8am 

 

Figure 14Shadows at 12pm 
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Figure 15 Shadows at 6pm 
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 Case study analysis 

 

Figure 16 Case Study on a mixed-use project: Kumru 

 

Figure 17 Location of Kumru Ankara 
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Figure 18 Basic levels in the building 
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Figure 19 Master-site- plan 

 

Figure 20 Ground floor plan 
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Figure 21 Home office block 

 

 

Figure 22 Residential block 
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Figure 23 Social Center floor 

 

 

Figure 24 Residential block exclusive floor 

downstairs 
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Figure 25 Residential block exclusive floor upstairs 

 Architectural Analysis.  

2.4.1  Self-contained (Studios). 
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2.4.2 Retail Stores. 

2.4.3 Parking  

2.4.4 Other Facilities.  

 

 

2.4.5 Environmental stranded values. 

 

 Modifications 

2.5.1 Repetitive-floors. 
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Figure 26 Floor plan before modification 

 

Figure 27Floor plan after modification. 
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2.5.1.1 Studios 

 

Figure 28 Double room before modification 

 

Figure 29 Modified room 

2.5.1.2 Lobbies. 
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Figure 30 floor without a lobby. 

 

Figure 31floor after the lobby was added. 

2.5.2 First – second floor (Stores). 
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Figure 32 First floor before modification 

 

Figure 33 First floor after modification 
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2.5.2.1 Study area  

 

Figure 34Study Area space on the original plan 

 

Figure 35Study area on the first floor 
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2.5.2.2 Laundry room. 

 

Figure 36Laundry room plan. 

2.5.3 Ground Floor. 
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Figure 37 Ground floor plan before modification 

 

Figure 38 Ground floor plan after modification 

2.5.3.1 Control room. 
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Figure 39 Control room. 

2.5.3.2 Security room 

 

Figure 40 Security room plan. 

2.5.4 Parking  
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Figure 41 1-floor parking lot 

 

Figure 42 2-floor parking lot. 
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 Environmental Aspects.  

2.6.1 Before Modification. 

2.6.1.1 Wall Layers. 

 

 

 

2.6.1.1.1 External Walls.  
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Figure 43External Wall Components before modification. 

 

Figure 44Wall Detailing. 

2.6.1.1.2 Shear Wall.  

 

Figure 45External Shear Wall before modification. 
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2.6.1.1.3  Internal Walls. 

 

 

 

Figure 46Internal Shear Wall Before Modification. 

Figure 47Internal Walls between Studios. 
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Figure 48 Internal Wall Components. 
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2.6.1.2  Daylight Factor.  

 

Figure 49 Daylight Factor Analysis results. 

 

 

2.6.2 After Modification. 

2.6.2.1 Walls Layer.  

2.6.2.1.1 External Walls.  
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2.6.2.2  Daylight Factor.  

 

Figure 51Glass Properties. 

Figure 50External wall after modification.
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Figure 52DF Results From Revit 

 

Figure 53DF Results from Revit. 
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 Thermal Insulation 

Figure 54Model for building showing louvers-1 
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Figure 55Model for building showing louvers-2 

Figure 56Model for building showing louvers-3 
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2.7.1  Materials 

2.7.1.1 External

 

Figure 57cross-section of the external wall 

 

Figure 58 U-value for external wall 
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2.7.1.2 Interior partitions  

Figure 59cross-section of the Interior partitions 

 
Figure 60U-value for interior partitions 
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2.7.1.3 Roof materials 

 

Figure 61cross-section of roof 

 

Figure 62U-value for roof 

2.7.1.4  Glazing materials: 

 
Figure 63Glass type. 
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Figure 64 U-value for roof 

2.7.1.5  Internal floor 

 

Figure 65cross-section of floor 

 

Figure 66U-value for floor 
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2.7.2  Heating and cooling design results. 

2.7.2.1  Heating design. 

 
Figure 67Heat loss without insulation 

 

Figure 68 Heating Capacity. 
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Figure 69 Heat loss after Insulation  

 
Figure 70 Heating Capacity after insulation. 

  



  

 

 

54 | P a g e  

 

 

2.7.2.2  Cooling Design. 

 
Figure 71Temperature and heat gain without insulation. 

 
Figure 72 Total design cooling capacity 

 
Figure 73Temperature and heat gain after Insulation. 

 

Figure 74Total design cooling capacity after insulation. 

  



  

 

 

55 | P a g e  

 

 

2.7.3 Simulation results. 

2.7.3.1  Results before insulation. 

Table 9 Energy result Without insulation. 

 

Table 10 Time comfort Without insulation 

2.7.3.2  Results after insulation. 

Table 11Energy result with insulation. 
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Table 12 Time comfort with insulation 

 

Table 13End Uses. 
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 Architectural Drawings. 

2.8.1 Parking Floor. 

 

Figure 75 Parking After Modification. 
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Figure 76 Floor Area of the Parking 
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2.8.2 Ground Floor. 

 

Figure 77Ground Floor Plan. 
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Figure 78Plans of both Security and Control Room. 

2.8.3 Stores’ Floor. 

 

Figure 79 Floor Plan 
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Figure 80Floor Area Plan 

  

Figure 81 Laundry Room and WCS. 

Figure 82 Study Area plan. 
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2.8.4 Dormitory Floors.  

 

Figure 83 Floor plan. 

 

Figure 84Floor Area Plan 
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2.8.5 Elevations. 

 

 

 

 

 

Figure 85 North Elevation 
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Figure 86 South Elevation. 

 

Figure 87 East Elevation. 
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Figure 88West Elevation. 

 

2.8.6 Sections. 

 

Figure 89 Section A-A 
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Figure 90 Section B-B 

2.8.7 3D-View. 

 

Figure 913D view of the building-1 
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Figure 92 3D view of the building -2 

 

Figure 93 3D view of the building- 3 
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Figure 94-3D view of the building -4 
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Chapter Three: 

Structural Aspects. 
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3 STRUCTURAL ASPECT 

 Introduction 

 Distribution of column centers and shear walls:  

 

Figure 95Columns centerlines before Modification. 
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Figure 96Coulmns Centerlines After Modification. 
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 Design Code. 

 Loads: 
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Figure 97 live loads in basement story 

 

Figure 98live loads in parking story. 

. 
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Figure 99live loads in residential story. 
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Name Thickness (M) Density(KN/CM) Th*Den*Height 

(KN/M) 

Stone 0.05 25 3.875 

Plane concrete 0.15 2 10.695 

Block 0.1 12 3.72 

Plaster 0.02 23 1.426 

Weight of external wall (KN/M) 19.716 

 Load Combinations. 

 

 

 

 

 Materials. 
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 Structural Checks.  

 

 

 

3.7.1 Compatibility Check. 

 

Figure 100 Compatibility check result. 
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3.7.2 Equilibrium Check. 

Table 14 Weight of slabs and beams. 

Table 15 Weight of shear walls and column. 

Table 16 Equilibrium check 
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3.7.3 Internal Force check. 

 

Table 17Internal Forces Check. 

 

Figure 101Results from Etabs. 
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  Slab Thickness.  

 

Figure 102 Section In the tow way ribbed slab (cm). 
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When the live load is high, we use a solid slab, thus the thickness of the slab in front of the 

store = 33 cm (Two way solid) 

 Deflection check: 

Figure 103maximum deformation allowed. 

Figure 104maximum deformation from live load (Etabs) 
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Figure 105 maximum deformation from service load (Etabs) 

 Seismic design: 
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3.10.1 SEISMIC ZONE FACTOR (Z): 

 
Figure 106Seismic hazard map 

The building is located in Nablus city which mean the seismic zone is 2B and from the, 

map above the seismic zone factor = 0.2. 

3.10.2 Soil profile type. 

The soil under the building with bearing capacity =200 KN/m2. Its mean that the soil 

profile is SD. 
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Figure 107 Soil profile type. 

3.10.3 Acceleration-Dependent Seismic Coefficient (CA)  

 
Figure 108Seismic coefficient Ca. 
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3.10.4 Velocity-Dependent Seismic Coefficient (Cv). 

Figure 109 Seismic coefficient Cv. 

3.10.5 important factor: 

Figure 110important factor I. 

  



  

 

 

85 | P a g e  

 

 

3.10.6 Over strength factor: 

Figure 111 Over strength factor R. 
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3.10.7 load combination: 

Table 18Ultimate load combinations. 

Service load combination: 

 • D  

• D+L 

 • D+E/1.4 

 • .9 D ± E/1.4 

 • D + .75 (L+E/1.4) 
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Table 19Service load combination 

3.10.8 mass source definition: 

 
Figure 112Mass source. 

  



  

 

 

88 | P a g e  

 

 

3.10.9 Seismic checks: 

3.10.9.1 Period check: 

𝑇 = 𝐶𝑡 ∗ ℎ𝑛
3
4 

 

 

 

3.10.9.2 Drift check: 

 
Figure 113Drift check 
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Drift check is ok 

3.10.9.3 Maximum story displacement from response story: 

Figure 114maximum story displacement from response story 
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3.10.9.4 Base shear check:  

 

 

 

 

 

 

  Required Design elements:  

3.11.1 Column Design: 

Figure 115check column 
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3.11.1.1 Column layout: 

 
Figure 116column layout. 
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3.11.1.2 Column detailing: 

 
Figure 117column detailing. 

 
Figure 118section in column 1, 4, 5. 
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Figure 119section in column 7. 

Figure 120section in column 2, 3, 6, 8. 
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3.11.2 Slab and beams design: 

3.11.2.1 Layout beam and slab. 

 

Figure 121layout beams in parking story. 
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Figure 122layout beams in basement story. 
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Figure 123layout beams in store and residential story. 
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3.11.2.2 Check shear in slab. 

Solid slab 33 cm 

𝛷𝑉𝑐 = (0.75/ 6) ∗ √𝑓𝑐 ∗ 𝑏 ∗ 𝑑 = (0.75/ 6) ∗ √28 ∗ 1000 ∗300 =198.43 KN 

Ribbed slab 33 cm 

𝛷𝑉𝑐 = (0.75/ 6) ∗ √𝑓𝑐 ∗ 𝑏 ∗ 𝑑 = (0.75/ 6) ∗ √28 ∗ 150 ∗300 =29.77 KN 

3.11.2.3 Detailing slab. 

 
Figure 124detailing slab. 
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3.11.3 Footing design: 

3.11.3.1 Footing stresses 

Soil allowable bearing capacity = 200 KN/m^2. 

 Footing type: Mat footing 

𝑊𝑒𝑖𝑔ℎ𝑡 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 =  𝐷. 𝐿 + 𝐿. 𝐿 + 𝑆. 𝐷 + 𝑊𝐴𝐿𝐿 + 𝑀𝐴𝑇 𝐹𝑂𝑂𝑇𝐼𝑁𝐺  

 

 

 

𝐵𝑒𝑎𝑟𝑖𝑛𝑔 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑚𝑎𝑡 𝑓𝑜𝑜𝑡𝑖𝑛𝑔 =  𝐴𝑟𝑒𝑎 ×  𝑞 

load manual 

live 16475.99 

SD 13357.3948 

WALL 9910.485 

Dead 50975.82 

MAT 17106.75 

TOTAL 107826.44 
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3.11.3.2 Punching shear check: 

 
Figure 125punching shear check. 
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Figure 126punching shear ratio in C7. 
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𝑣

𝐹𝑦 ∗ 𝑑
= (

𝐴𝑠

𝑆
) 

144.13

420∗930
= (

100

𝑆
)   , S = 271 mm  

1. Shear check: 

𝑉𝑢 =
2

3
∗ (𝐹𝑦)0.5*d  

         

𝑉𝑢 =
2

3
 (420)0.5 ∗ 930 = 3280 𝐾𝑁 

Max shear in footing < V concrete 

 

Figure 127Shear in footing. 
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3.11.3.3 Detailing footing. 

 
Figure 128detailing footing. 
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Chapter Four: 

Electro - Mechanical Design. 
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4 ELECTRO - MECHANICAL DESIGN. 

 Lighting. 

4.1.1 Introduction. 

Lighting is one of the most essential elements of space comfort, it can affect people's 

experience. Lighting’s shape, color, focus, type of luminaire, efficiency, power, and flux 

depend on the space function. Also, the layout of lighting plays a big role in the space's 

comfort. Since the project has different spaces each space was designed to achieve the 

needed values to provide a comfortable space.   

4.1.2 Lux Level. 

Table 20Recomended lux level 

 

Table 20 shows the recommended lux level according to the space function. All 

recommended lux levels were taken into consideration while designing.  
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4.1.3 Artificial lightings design.  

In this section, the artificial lighting will be designed with the best-fitted luminaire that will 

achieve the targeted lux with suitable lighting temperature and color, Using DiaLUX 

software while taking energy consumption into consideration. 

The reflection factors used according to the DiaLUX software are the following:  

Ceiling: 75  

Floor: 60  

 Wall: 30    

4.1.3.1  Ground Floor.  

The spaces that will be covered are. 
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4.1.3.1.1 Lobby. 

 

Figure 129 View of the Lobby after design. 

Figure 130 Luminaire model specification 
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Figure 131 Lobby’s Luminaires layout. 

After calculation the results came as shown in Table 21 and . 

Table 21 Results summery for lobby. 
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Figure 132 Results on plan. 
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4.1.3.1.2 Entrance. 

 

Figure 133View of the Entrance. 
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Figure 134Luminaire model specification 

 

Figure 135Entrance ’s Luminaires layout. 

After calculation the results came as shown in Table 22 and Figure 136. 
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Table 22Results summery for Entrance. 

 

Figure 136Results on Entrance's plan. 
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4.1.3.1.3 Cafeteria. 

 

Figure 137View of the Cafeteria. 
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Figure 138 Luminaire model's specification. 

 

Figure 139Cafeteria’s luminaire layout plan 
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Table 23Results summery for Cafeteria, 

 

Figure 140 Results on Cafeteria's plan. 
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4.1.3.1.4 Administration room. 

 

 

Figure 141View of the Administration room. 

Figure 142 Luminaire model's specification. 
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Figure 143Administration’s luminaire layout plan. 

After calculation the results came as shown in Table 24 Figure 144 

Table 24Results summery for Administration. 
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Figure 144Results on Administrations plan. 
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4.1.3.1.5 Accountant room. 

Figure 145View of the Accountant room 
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Figure 146Luminaire model's specification 1 

Figure 147Luminaire model's specification2. 

Luminaire layout plan shown in Figure 148. 
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Figure 148Accountant’s luminaire layout plan. 

After calculation the results came as shown in Table 25 and Figure 149. 

Table 25Results summery for Accountant. 

 

Figure 149Results on Accountants plan 
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4.1.3.1.6 Secretary’s room. 

 

Figure 150 View of the Secretary room 

Figure 151Luminaire model's specification. 
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Figure 152 Secretary’s luminaire layout plan. 

Table 26Results summery for Secretary. 
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Figure 153Results on Secretary  plan. 
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4.1.3.1.7 Security room. 

Figure 154View of the Security room. 
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Figure 155Luminaire model's specification. 

Figure 156Security’s luminaire layout plan. 
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Table 27Results summery for Security. 

Figure 157Results on Security  plan 
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4.1.3.1.8 Control room. 

Figure 158 View of the Control  room. 
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Figure 159Luminaire model's specification. 

Figure 160Control rooms’ luminaire layout plan.  
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Table 28Results summery for Control room.. 

Figure 161Results on Control room plan 
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4.1.3.1.9 Wc. 

Figure 162View of the Corridor. 
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Figure 163Luminaire model's specification 

Figure 164Corridors’ luminaire layout plan. 
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Table 29Results summery for Corridor. 

Figure 165Results on Corridor plan 
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4.1.3.1.10 WC. 

Figure 166View of the WC. 

Figure 167Luminaire model's specification 
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Figure 168WCs’ luminaire layout plan 

Table 30Results summery for WC.. 
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Figure 169Results on WCS plan 
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4.1.3.2  First floor.  

The spaces that will be covered are. 

 

 

 

4.1.3.2.1 Study Area. 

 

Figure 170View of the Study Area. 
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Figure 172 Study Areas’ luminaire layout plan 

Figure 171Luminaire model's specification 
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Table 31Results Summery for Study room. 

Figure 173Results on study area plan 
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4.1.3.2.2 Laundry. 

 

 

Figure 174View of the Laundry. 
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Figure 175 Luminaire model's specification. 

 
Figure 176 Laundry luminaire layout plan. 
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Table 32Results Summery for Laundry. 

Figure 177Results on  plan 
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4.1.3.2.3 Store. 

Figure 178View of the Store 
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Figure 179Luminaire model's specification. 

 

Figure 180Store luminaire layout plan 
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Table 33Results Summery for Store.. 

Figure 181Results on store plan. 
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4.1.3.3 Repetitive floor. 
The spaces that will be covered are. 

 

 

4.1.3.3.1 Dorm. 

 

Figure 182View of the Dorm. 
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Figure 183Luminaire model's specification. 

Figure 184 Dorm luminaire layout plan 

  



  

 

 

147 | P a g e  

 

 

Table 34Results Summery for Dorm,. 

Figure 185Results on Dorm plan. 
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4.1.3.3.2 Privet Wc. 

 

Figure 186Luminaire model's specification. 
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Figure 187WC luminaire layout plan 

Table 35Results Summery for WC. 
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Figure 188 Results on WC plan. 
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 Power. 

4.2.1 Introduction. 

4.2.2 Lighting and Socket Power. 

 

 

 

4.2.2.1  GF Floor. 

4.2.2.1.1 Lighting Power. 

Table 36GF Lighting Power. 
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Table 37Cross-Sectional table 

4.2.2.1.2 Socket Power. 

Table 38Power for each socket. 
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Table 39Sum of Power in each space. 

4.2.2.1.3 Total Power. 
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4.2.2.2  First-floor. 
4.2.2.2.1 Lighting Power. 

Table 40First Lighting Power. 
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Table 41Cross-Sectional table 

4.2.2.2.2 Socket Power. 

Table 42Power for each socket. 
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Table 43Sum of Power in each space. 

4.2.2.2.3 Total Power. 
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4.2.2.3  Repetitive floor. 
4.2.2.3.1 Lighting Power. 

Table 44 Repetitive floor Lighting Power. 
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Table 45Cross-Sectional table 

4.2.2.3.2 Socket Power. 

Table 46Power for each socket. 
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Table 47Sum of Power in each space. 

4.2.2.3.3 Total Power. 
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4.2.3 Main Distribution Board (MDB). 

 

Table 48Total power for main distribution board. 

Figure 189Main Board 
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 Mechanical Design. 

4.3.1 Water supply system. 

Figure 190 water supply (Grondzik, Kwok, Stein, & Reynolds, 2010, P.872) 
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Table 49Water Usage. 

 

 

4.3.1.1 Domestic hot water consumption. 

Figure 191 Domestic hot water consumption (Grondzik, Kwok, Stein,& Reynolds, 2010, P.944). 
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4.3.1.2 Diameter Calculations. 

4.3.1.2.1 Water Pressure. 

Table 50Pressure/ floor. 

4.3.1.2.2 Water Supply Fixture.  

Figure 192 Water Supply Fixture Units (Grondzik, Kwok, Stein, & Reynolds, 2010, P.991) 
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Table 51Total FU s for each  Zone. 

4.3.1.2.3 Water Flow rates. 

Figure 193 Water flow rate (Grondzik, & Kwok, 2015, P.919) 
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Table 52Water flow rate for zones 

4.3.1.2.4 Determined diameter pipe & pressure drop. 

 
Figure 194 Diameter & pressure drop per 100 ft(psi) for steel pipe 
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Figure 195Diameter & pressure drop per 100 ft(psi) for plastic pipe 
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Table 53Effective Lengths 
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Table 54Possible Diameters and losses for Zone1 

Table 55Possible Diameters and losses for Zone2. 
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Table 56Possible Diameters and losses for Zone3 

Table 57Possible Diameters and losses for Zone4 
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Table 58Chosen Diameter and total losses. 

Table 59Losses in floors and pump Calculations. 
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4.3.2 Drainage System. 

Figure 196Drainage fixture units (Grondzik& Kwok, 2015, P.945). 
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Table 60Number of drainage fixture units in each floor. 

Figure 197Horizontal Fixture Branches and Stacks (Grondzik& Kwok, 2015, P.946) 

Figure 198Building Drains and Sewers (Grondzik& Kwok, 2015, P.948) 
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Figure 199Size and Developed Length of Stack Vents and Vent Stacks (Grondzik & Kwok, 2015, P.947) 

Table 61 Diameters and slope of the drainage system. 
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 HVAC system design. 

4.4.1 Introduction 

4.4.2 Values of heating and cooling from Design Builder for all spaces: 
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4.4.3 VRF system: 

 
Figure 200 Outdoor unit 
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Figure 201VRF system 
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4.4.3.1 Diffuser 

 

Figure 202 Catalogue Diffuser specification. 
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4.4.3.2 Fan coil: 

 
Figure 203Fan coil catalogue 
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Table 62Fan load for ground floor 

 

Table 63Fan load for store floor 
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Table 64Fan load for first floor 

 

 

Table 65 Fan load for second floor 
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Table 66 Fan load for third floor 

 

 

Table 67Fan load for fourth floor 
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Table 68Fan load for fifth floor 

 

Table 69Fan load for sixth floor 
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4.4.4 VRF (Variable Refrigerant Flow) Air Handling Unit Selection: 

 
Figure 204 VRF system 
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4.4.4.1 Duct size: 

 

 

 

 

Table 70Diameter of duct for ground floor 
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Table 71Diameter of duct for store floor 

 

Table 72 Diameter of duct for first floor 
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Table 73Diameter of duct for second floor 
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Table 74Diameter of duct for third floor 

 

Table 75Diameter of duct for fourth floor 
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Table 76 Diameter of duct for fifth floor 

 

Table 77Diameter of duct for sixth floor 
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Figure 205VRF System for building from Design Builder program 

4.4.5 HVAC plans from AutoCAD: 

Figure 206Ground floor HVAC plan 
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Figure 207Store floor HVAC plan 

Figure 208Residential floor HVAC plan 
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 Fire System  

4.5.1 Introduction. 

4.5.2 Requirements for fire system. 

Figure 209Fire fighting systems required in dormitory. 
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4.5.3 Fire System. 

4.5.3.1 Sprinkler firefighting system. 

 

 

Figure 210 Sprinkler proprieties 
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Table 78Pipes diameter. 

Table 79 Sprinklers design and distribution in GF floor and both zones in the parking 

4.5.3.2 DETECTORS DISTRIBUTION. 
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4.5.3.3 EXTINGUISHER 

Figure 211CO2 Extinguisher 

4.5.3.4 ALARM SYSTEM. 
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Figure 212manual alarm system 

 
Figure 213  Sound & Light Alarm System 
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4.5.3.5  FIRE HOSE CABINET DISTRIBUTION. 

Figure 214 Fire-Hose. 
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 Acoustical design  

4.6.1 Introduction 

Figure 215Literature Review. 

Software is used for analysis and design.  
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4.6.1.1  Acoustical Design 

4.6.1.2  Reverberation time: 

 
Figure 216Reverberation time standards 
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4.6.1.3 Sound transmission index (STI). 

Figure 217 STI standards 

4.6.1.4  Articulation index 

Figure 218Articulation index standards 

4.6.1.5 Articulation loss 

 
Figure 219Articulation loss standards 
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4.6.1.6  Sound pressure level (SPL): 

 
Figure 220 SPL standards 

4.6.1.7  Noise criteria: 

 
Figure 221 NC standards 
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4.6.1.8 Sound transmission class (STC) 

 
Figure 222 STC standards 
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4.6.2 Acoustical software results. 

4.6.2.1  EASE program. 

Table 80 Suggested material: 

Name Material 

Floor Parquet conc 

Ceiling Gypsum 12.5MM 

Walls Plaster/LTHS ,PLYWD 1/2 

Windows Double Glass 6mm 
 

4.6.2.1.1 Lobby (waiting room) acoustical design. 

 

 
Figure 223Lobby plan 
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Figure 224 Lobby from EASE 

 

 
Figure 225Room volume from EASE  
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Figure 226 RT from EASE: 

Sound pressure level (SPL): 

 

Figure 227 SPL graph 
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Figure 228 SPL distribution 

Sound transmission index (STI): 
 

 

Figure 229 STI graph 
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Figure 230 STI distribution 

4.6.2.1.2 Cafeteria acoustical design: 

 

 

Figure 231Cafeteria Plan 
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Figure 232Cafeteria From EASE: 

 

Figure 233Volume from Ease 
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Figure 234 RT from EASE 

RT values are good, less than 1.2 second 
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Sound pressure level (SPL): 

 

Figure 235 SPL graph 

 

Figure 236 SPL distribution 
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Sound transmission index (STI): 

 

Figure 237 STI distribution 

 

Figure 238STI graph 
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4.6.2.1.3 Study area acoustical design. 

 

 

Figure 239 Study area plan 
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Figure 240 Study area from EASE: 

 

Figure 241Volume from EASE 
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Figure 242 RT from EASE 

RT values are good, less than 1.2 second. 
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Sound pressure level (SPL): 

 

Figure 243 SPL graph 

 

Figure 244 SPL distribution 
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Articulation index: 

 

Figure 245Articulation index distribution 

Sound transmission index (STI): 

 

Figure 246 STI graph 
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Figure 247 STI distribution 

4.6.2.1.4  Shop area acoustical design: 

 

Figure 248 Shop area plan 
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Figure 249 Shop area From EASE. 

 

Figure 250 Shop area volume 
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Figure 251 RT from EASE 

RT values are good, less than 1.2 second. 

Sound pressure level (SPL): 
 

 

Figure 252 SPL graph 
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Figure 253 SPL distribution 

Sound transmission index (STI): 
 

 

Figure 254STI graph 
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Figure 255 STI distribution 

4.6.2.2  INSUL program 

4.6.2.2.1 Sound transmission class 

 

Figure 256 STC standards 
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External wall. 

 

Figure 257 Section in external wall 

 

Figure 258 STC For external wall. 
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Internal Partitions. 

 

Figure 259 section in internal partitions 

 

Figure 260 STC For internal partitions 
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External Glazing. 

 

Figure 261 External glazing  

 

Figure 262 External glazing STC 
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Chapter Five: 

Quantity Surveying and Cost Estimation.  
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5 QUANTITY SURVEYING COST ESTIMATION. 

 Introduction 

 Methodology 

 Budget development and cost estimate 
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Table 81BOQ. 
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