
 
 
 
 
 
 
 
 
 
 
 
 
 

Abu Alanda Housing Competition 
 

Design Methodology and Cost Analysis 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Site planning: 
 

- The site is designed to create a series of visually and physically connected 
courtyards and as illustrated, the courtyards intersect creating the community park. 

 
- Each residential unit is mirrored identifying a courtyard which creates an introverted 
experience giving the neighbors the chance to meet and interact. 

 
- The stepped massing of each building creates stepped terraces and offers the 
apartments the chance to shade each other and to shade their courtyard. 

 
 
 
 
 
 
 
 
 
 

 
 

The apartment building: 
 
- A side setback of three and a half meters is reserved for car entrance to the parking 
level. 

 
- Two entrances are identified; one from the lower street serving 13 apartments and 
the other one is from the upper street serving the rest 7 apartments. 

 
- private gardens are designed whenever the apartments have a side into which the sun 
does not penetrates, those gardens allow the sun into the rooms and offer a nice 
landscaping experience for the occupants. 

 
- families are encouraged to design their courtyard the way they find suitable , some 
may choose to reserve it for children to play and others may choose to landscape it, 
this will give each apartment building its individuality . 

 
 
 
Energy efficiency: 

 
 
Energy efficiency is achieved through the following passive indigenous responses to 
the environment: 

 
- Apartments are arranged to maximize the amount of natural day light entering the 
rooms, 70 % of the living rooms and the kitchens of the apartments are facing 
southern sun, this will also maximize solar gain in winter. 

 



- Southern facing windows are treated with overhangs to prevent the solar heating in 
summer. 

 
- Western and eastern windows are treated with vertical louvers to avoid 
heat input from a low-angle sun. 

 
- Wind catchers are directed to receive the western prevailing winds and to pump the 
air into spaces the spaces that receive less air than others. 
- The apartments on the upper streets are elevated on columns so that they do not 
obstruct the air moving into the courtyard. The air will pass above a water feature that 
is intended to cool the air and force it to get down. 

 
- Some windows northern and southern windows are tilted to lay within 45◦ of the 
western prevailing wind direction. 
 
- Trombe-michel wall is introduced. It incorporates vent openings near the floor and 
near the ceiling. As the heated air rises, it would enter the room through the 
top vent, drawing in cooler air from the room near the floor level. Thus the outer wall 
surface and cavity air temperatures are lowered, thereby the heat loss is reduced. 
 
- the building is insulated so as to minimize the possibility of thermal bridges, both 
ceilings and parking roofs are thermally insulated.  Cavity walls use 5 cm highly 
extruded polystyrene giving the exterior walls a low U value and thermal resistance, 
this will cost more but will reduce the operating cost of the building in the future. 
 
- Double glazed windows will be employed to also reduce future cost obligations 
 
- Solar thermal panels are places to face south on the top of the roof, the heat 
generated will be used to heat the domestic water. 

  
  

Water efficiency: 
 

- - Rainwater harvesting tank is located on the lowest point of the site under the 
designated park, and the water is collected from the terraces of the eight plots 
collected will be used to irrigate the gardens of the park. 

 
 

  
 
 
 
 
 
  

 
Gray Water Treatment: 
 The used water from bathrooms sinks only will be collected in a tank of 5m3 volume 
in the basement. The collected water will be filtered through many layers of wood, 
sand, stone courses, and cement. Then it will be collected again in a tank that will 



bump to upper tank. This tank will be connected into 22 tanks; 21 for the residents 
and one to water plants in the common courtyard. 
The treated gray water tank of 0.5 m2 area will use the water of municipality in the 
first 2 days of each week, then it will depend on the treated gray water.  
The drawings below illustrate the concept. 

 
 
 
Material selection: 

 
Environmental friendly materials employed are: 

 
1. Concrete (local cement/ local aggregates/ local reinforcement): concrete is a 
friend of the environment in all stages of its life span. It builds durable, long lasting 
structures. Building with concrete is energy efficient because the building will take 
advantage of its thermal mass or its ability to absorb and retain heat. It is produced in 
quantities needed for each project, reducing waste; it can also be crushed and recycled 
after the building has served its original purpose. 

 
2. Ceramic tile (local ceramic tile for services and porcelain for floor tile): the 
ceramic tile is made of natural clay and raw materials, with a manufacturing process 
utilizes regional materials 

 
3. Painting (pure acrylic emulsion high quality paint): pure acrylic is 
biodegradable and has very low toxicity rating. It has near zero VOC (volatile organic 
compounds) 

 
4. Alluminum doors and frames (double glazing): aluminum strength, recycability 
and light weight makes it good for building; it offers an advantage through its ability 
to be repeatedly recycled without loss of quality and with only five percent of the 
original process energy use and emissions. 

  
 



Park design and layout: 
- The park is designed to keep the courtyard spine of all 8 plots connected. 
- The design respected the original levels of the intermediate plot. 
- An underground tank is designed to collect storm water from the eight plots  
- A promenade for children playgrounds and family seating areas is connected with 
the courtyard spine and is dispersed within a strong landscape character. 
- In general the park is designed to have a variety of evergreen and deciduous trees 
that are dense with colors and change with seasons. 
- For plant selection, the following was taken into consideration: 
1. facing west , trees like populneus is used , because it gives a beautiful voice 
whenever the wind passes through it , in addition it allows the air to pass and filters it, 
rosemary and lavender are also used to give out a good smell for the rest of the park . 
2. Facing north, different plants were selected but ones that do not need direct light to 
grow, just like agars. 
3. Deciduous trees were selected for east and south. 
The following is a table of the plants selected for the design of the park: 

 
 
 
 
 
 
  
  
  
  
  

  
 

 
 
 

 

Carob ceratonia siliqua 
Kuarrajong – brachychiton populneus 

Purple – jacaranda acutifolia 
Crape myrtle –lagerstroemia indica 

Italian stone pine –pinus pinea 
Creeping junipers- junipeurs horizantalis 

Rosemary –rosemarinus officinals 
Lavender – lavendula angustifolia 

Stripped agava- agave Americana  varigata 
Scarlet firethorn-pyracantha coccinea  

Silver falls- dichondra 



Cost estimate 
 
 

Sub totalPrice 
/unitQuantityCategory 

   substructure1.
12,0003 4000 m3Excavation and earth works1.1
140,0001001400 m3concrete1.2
20,80082600 m2 Water proofing 1.3

                                                                                                        Total       172,800 
   superstructure2. 
70,000100700 m3concrete2.1
48,0008 6000 m2masonry 2.2
15,00053000 m2Thermal insulation2.3

                                                                                                        Total       133,000 
   furnishings3.
49,00077000 m2Internal plastering3.1
45,000182500 m2tiling3.2
44,000110400 m2 Aluminum works ( doors /windows )3.3
18,75075250 m2Wooden doors3.4

   paint3.5
                                                                                                        Total       181,250

   facades4. 
14,00072000m2plaster4.1
12,00062000m2paint4.2

                                                                                                         Total       26,000 
21,00035600 m2 Roof works5.

                                                                                                        Total       21,000
   External works and landscaping6.
10,80018600 m2paving6.1
1000 Agricultural soil and plantation6.2

                                                                                                        Total       11,800
120,000Total    Electromechanical works7.

                                                                                                                                          
                                                                                                     Sum total   665,850

 
 
 

 
 
 
 
 
 
 
 
 
 
 



Life cycle cost Analysis: 
 
LCCA = Initial cost + Replacement cost - Residential value + 20 (total operating 
and  repair costs) 
 
Initial cost =665,850 JDs 
Replacement cost = Replacement cost for any system that isn’t expected to last the 
full time period = zero 
Residual value = any remaining value the resident can recover at the end the twenty 
years =  1,000,000 
Total operating and repair cost== (10+20+10) *12* 20*21= 201,600 JDs 

- 10 JDs water bill monthly per apartment 
- 25 JDs electricity bill per apartment 
- 10 JDs is the monthly maintenance cost  
- 21 is the number of apartments 
- 20 is the time for which the analysis is requested  

 
 
LCCA= 665,850+0-1,000,000+201,600 
LCCA= -132,550 JD 

  


