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1. Criteria of Designing the Affordable Housing in Abu-Alanda, and Achieving Water 

and Energy Efficiency 
 
The Sustainable building has three dimensions:  

1- Environmental: Energy, water, materials, environmental loadings, transport, emissions, waste. 
2- Social: Comfort, health, indoor environment quality, access to facilities, participation, control, 

education, safety. 
3- Economical: economy, efficiency of use, ongoing costs, capital costs, operation costs, durability, 

adaptability, maintenance.    
 

We defined seven main categories for the design: site, energy efficiency, water efficiency, material, 
indoor environment quality, waste and pollution, and cost and economics.  
 

 
Categories of the Design of Sustainable Building 

 
In respect to this, each category is required to apply main sustainable concepts according to certain 
classification of items. 
 

Category Criteria for Developing Sustainable Building Design 
Site Urban and Architectural Design 

Landscape Design 
Energy Efficiency Energy Resources 

Energy Performance 
Water Efficiency Water Reduction 

Water Conservation 
Material Material Resources 

Sustainable Concrete 
Impacts of Material 

Indoor Environmental Qua Healthy Indoor Environment 
Quality of Life 

Waste and Polution  
Cost and Economics  

 



The following discussion introduces the criteria for selecting the indicators of the design and their 
parameters.  
 
1. Site (Urban, Architectural, and Landscape Design):  
Sustainable building should respect the site within the context among the different scales – urban design 
of the site, architectural design, and landscape design. This can achieve conservation of resources, 
increasing of performance efficiency, and by default cost saving. 
  

A. Urban and Architectural Design 
Urban design concerns the design of the apartment building relatively to its surroundings. It 
includes the existing features of the site around the building such as energy resources, 
transportation networks, housing density, and any features of adjacent properties.   
The architectural design adopts the following:  

- The building is light colored to reduce heat-retaining effect. 
- Building orientation maximizes day-lighting, passive solar heating, and natural 

ventilation.  
- A south façade width of 28 meters allows passive energy sources to penetrate deep into 

the building mass (daylight harvesting balances natural with electric light). 
- The use of Sun breakers above windows, and sheltered verandas along the south façade 

allow sunlight from the winter sun and block rays from the summer sun.  
- The use of hollow decorated concrete block (colestra block) in front of staircase (west 

side), and in the parking floors allow healthy and smoother air ventilation across the space. 
 

B. Landscape Design  
Landscape design is an important design indicator for the site. Because it concerns the use of 
resources –water, energy, fertilizers, fossil fuels, etc.  Our design adopts the concept of water 
harvesting system in addition to the concept of Water Conserving Landscaping 
“xeriscaping” such as: 

-  The use of paved areas (reducing green areas) 
-  The use of shaded areas (e.g., pergolas, trees, other) 
-  Choice of Foliage and Plants (Trees and Plants) and using plants and trees that do not 

consume a lot of water. 
-  The use of deciduous trees and low shrubs in the southern side to protect the building 

from the direct southern sun in summer, and to allow solar gain in winter. 
-  The use of deciduous trees in the eastern side to allow solar gain in winter. 
-  The use of High Evergreen Trees in the western side to block the strong winter wind 
-  The use of mulch (depth = 8cm).  The value of savings due to mulch over a 5-year period 

is 6JD/m2 
-  Efficient landscape systems such as drip irrigation, moisture sensors, watering zones, etc 
-  Water Harvesting (rain water (from paved roof area, verandas, sun breakers, paved areas 

in the landscaping) will collect in water harvesting well in the lower parts of the Garden) 
provided by a step-down design.  This water will be used for irrigation and it will only 
supplement pumped water.   

 
Furthermore, the residents can benefit from the roof garden on the top of the 3rd floor (south 
direction) in order to benefit from the following issues: 

o Storm Water Retention:  the green roof garden can reduce storm water run-off by 70%    
o Additional Thermal Resistance, spatially in the summer months by helping to reduce 

cooling cost (protecting the roof from solar damage, and adding thermal mass for cooling).  
o Reduce noise level (up to 8 dB) 
o Increase Life Expectancy of the Roof 
o Additional Usable Space, and Peaceful Environment 



 
 
 
 
 
 

 
Street Elevation (East) showing the Architectural and Urban Treatments 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Master Landscape Plan showing:  
Building Orientation, Location of Rain-Water Catchments (Water Harvesting Wells), and Entrances 

(Accessibility) 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 



 
2. Energy Efficiency 
Sustainable building is defined as high efficient energy and resource utilization style of building. 
Therefore, energy is measured as a necessary design category for this building in particular for Jordan. 
Energy efficiency can be assessed in respect to the available energy resources and energy performance. 
 

A. Energy Resources 

The design adopts an Energy Saving System, which based on the use of Solar Energy.   Solar 
energy is a renewable resource that is environmentally friendly and it can be used in many ways 
for water heating and space heating in buildings. The integrated system will reduce the need for 
conventional water heating for domestic usage as well as for space heating, minimizing the 
expense of electricity or fossil fuel to heat the water and reducing the associated environmental 
impacts.  The evacuated-tubes collectors have a high value of efficiency and it can save more 
than 90% from the heating energy bill.  The solar integrated system is a solar thermal system that 
can provide domestic water heating and space heating. It includes multi series collectors, and a 
large solar storage system. A heat exchanger is needed to transfer solar energy to preheat 
domestic hot water and to provide space heating.  The total cost of fuel consumed for the 
domestic hot water in our case study if the conventional boiler system is used is 314.5 JD/year. 
This quantity is reduced to 106.4 JD/year (for each family) in the case of using an integrated 
energy saving system. 

 
 
 
 
 
 
 
 
 
 
 

 
A schematic diagram for the main components of the integrated energy saving 

system with boiler, electrical heater, solar collector and storage tanks 
 

B. Energy Performance  
In our design we depend on expanded polystyrene sheets (5cm) in front of all structural 
system to cover the outdoor facades and insulate the indoor spaces.  This is a major solution to 
eliminate the thermal bridges in the building.  In addition, we depend on different insulations 
such as:  

- 4mm thick torch applied modified bitumen membrane waterproofing sheets with Polyester Sheets 200 
gr/m2 (on the top of roof)  

- Insulation for floors in the wet areas such as bathrooms and kitchens, from cold Asphalt cold water-base 
in two ways, including protective layer nylon 250 micron  

- Insulating layer of the flooring composed of rolls of asphalt, bitumen modified APP installed flame 
thickness of 3 mm with mat polyester non-woven weight of not less than 170 g/m2, with the layer base 
and the protective layer nylon thickness of 250 microns (for floors).  

- Rolls of asphalt installed flame thickness of 4 mm with mat polyester non-woven weight of at least 200 
g/m2 (for Bearing Walls below ground level), with Concrete (degree 18) at the confluence of the angle of 
the wall, mainly section 5×5 cm with a layer of concrete plaster in two ways (soft and dense workshop) 

- Cold Asphalt waterproofing (for foundations / substructure) 
- Leveling Concrete (15N/cm2) on Roof (5 to 10cm) 
- Flashing composed of galvanized steel plate (1mm thickness, minimum width = 15cm) to protect the 

Parapet. 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 



 



 
    
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
 

Sections showing Energy Efficiency Treatments: 
- The use of Sun breakers above windows  
- Sheltered Verandas  



 
3. Water Efficiency 
Sustainable building involves the utilization and operating of water efficiently. According to Jordan, 
this issue is very significant as it lacks resources of water. Water performance - including internal and 
external uses -can be assessed through consumption quantity, reduction techniques, and conservation 
technologies. 
  

A. Water Consumption  
Water consumption should be limited either for internal use or landscape irrigation. 
  

B. Water Reduction 
Water utilization can be reduced for both internal and external uses by applying: 
- Water reduction technologies such as innovative toilets, washers, showers, and water 

supply techniques.  
- Efficient landscape systems such as drip irrigation, moisture sensors, watering zones, etc.   
- Water Harvesting System (A rain water catchment and reuse system) routes water from 

the metal shed roof via gutters and downspouts. It is treated and pumped to building fixtures 
for all non-potable uses such as fire suppression, hand washing, mop sinks, and laundry.  

- Storm-water management – as little new ground surface has been hardscaped as possible. 
Using permeable loose stone gravel to pave parking and the entry road minimizes 
impervious surface created by building. Pervious surfaces filter runoff and excess is directed 
to a landscaped bioretention swale and basin, where microbes in the soil and plantings 
absorb excess nutrients such as phosphorus, hydrocarbons, and heavy metals. 

- The design adopts the concept of recycling the gray water to use it for various non-portable 
purposes including toilets and urinal flushing, landscape irrigation, other. 
  
  
  
  

 
 
 
 
 
 
 
 
 
 

  
  
  
 
 

C. Water Conservation  
Water conservation techniques can maximize water efficiency within building to reduce the 
burden on water supply through rainwater harvesting and management, and applying 
wastewater systems. 

Sand filter used in water 
purification for treating gray 

water 





 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 
 
 
 
 
 
 

 



  
 

4. Material 
Creating sustainable building requires affective managing of natural building materials and resources; 
which in their manufacture, application, and disposal, cause the least possible damage. 
  
A. Material Resources 

All material used in the design are locally produced.  Sustainable and green materials included: 
exterior walls (with total 28cm thickness) is composed of hollow concrete block (20cm) covered 
with expanded polystyrene sheets (5cm) from the exterior side to avoid thermal bridges, and will 
be plastered from outside and inside with cement plastering (1.5cm) each side painted with 
Cement Stucco from outside, and Emulsion paint from inside.  The total U-Value= 0.569 (which 
is highly recommended by ASHRAE).  
 
Durability and breathability are the major sustainability benefits of cement stucco.  Stucco is 
a water-shedding, hard, impact-resistant, fire-resistant, and color-retentive, exterior finish material. 
Because plaster is breathable, or able to transmit moisture vapor, water that gets behind it does not 
become trapped. This means stucco is resistant to rot and fungus, helping to protect indoor air 
quality. Stucco has proved to be a durable wall cover in all climates, whether wet, dry, hot, or cold. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Plan and Section showing the Treatment of Thermal Bridges 



Wall Section showing Materials, Treatment of Thermal Bridges,  
Insulation (Water and Thermal), and Rain-Water Catchment System 



 
 
 

 
 

Exterior Wall Section showing U-Value Calculations  
U-Value= 0.569 (which is highly recommended by ASHRAE)  

 
 

       B. Sustainable Concrete 
Concrete is a main building material in Jordan, so it is necessary to apply practical technologies 
and components to make concrete sustainable such as using recyclable aggregate in non-
structural concrete.  In other words, we can use recycled construction materials and 
demolition waste in non-structural concrete. 
   

C. Impacts of Material 
All materials used are empty from toxic gases or volatile organic compounds (VOC) and 
formaldehyde.  



 
5. Indoor Environmental Quality  
Sustainable building involves human health and comfort high importance described mainly in the 
quality of indoor environment of the building. 
 

A. Healthy Indoor Environment 
The design increasing the positive impact of indoor quality which can attain healthy Indoor 
environment through improving indoor air quality, providing high-efficiency ventilation, proper 
filtration, proper temperature, efficient acoustic and lighting control, etc.  This is achieved in 
the design through the following design decisions:       

- The use of different thermal insulations (as mentioned above).  
- The building is light colored to reduce heat-retaining effect. 
- The use of hollow decorated concrete block (colestra block) in front of staircase allows 

healthy and smoother air ventilation across the space. 
- The use of different verandas 

 
B. Quality of Life 

Indoor environment design, efficiency of services, safety and security, proper number of 
occupants, privacy, access to sunlight and views, environment aesthetics, and others can 
improve quality of living in the building.   

 
 

6. Waste and Pollution 
Sustainability aims to reduce the negative impacts of building on the environment. Buildings produce 
large amounts of waste and pollution (such as the recycling of construction and demolition waste) 
that can be toxic and build up for long periods. Therefore, it is 
necessary to apply reduction and management strategies of 
building wastes.  This can follow strategies of the three - R- : 
reduction, reuse, recycling.  Furthermore, the design adopts the 
use of recycling garbage / solid waste separation (four big 
containers for waste paper, metal, plastic, glass) will be put in 
the garden, and the residents put their solid wastes in theses 
containers, then many organizations (such as JES: Jordan 
Environment Society) take and recycle it.  
  
 
7. Cost and Economics 
Economical dimension (cost, operational cost, and maintenance) is very important for sustainable 
building.  This item assesses the previous categories -site, energy efficiency, water efficiency, material 
and construction, and waste management- from economical point of view in respect to costs. 
The design adopts the following: 

- Minimization of Life-Cycle Cost 
- Minimization of Construction Cost  
- Minimization of Operating and Maintenance Cost 

 
The cost of construction and life-cycle cost are show below in details.  
 
 
      
      
 
 
 



 
 
2. Floor Area Ratio (FAR) 
 
Floor Function Built up 

Area 
Area to 
Calculate 
FAR 

Remarks 

4th Floor 3 Apartments (each one 
118.90 m2), Circulation 
Space 

398.1 m2 388.1 m2  

3rd Floor 4 Apartments (each one 
118.90 m2), Circulation 
Space 

527.9 m2 517.9 m2  

2nd Floor 4 Apartments (each one 
118.90 m2), Circulation 
Space 

527.9 m2 517.9 m2  

1st Floor 4 Apartments (each one 
118.90 m2), Circulation 
Space 

527.9 m2 517.9 m2  

Ground 
Floor 

4 Apartments (each one 
118.90 m2), Circulation 
Space 

527.9 m2 517.9 m2  

1st 
Basement 

2 Apartments (each one 
118.90 m2), Circulation 
Space, Mechanical Rooms 
(filters for recycling grey 
water, water pumps) 

527.9 m2 255.0 m2 (The Mechanical Rooms: filters 
for recycling grey water and 
water pumps) are not included in 
the areas to calculate FAR) 

2nd 
Basement 

Parking, Water Well, and 
Grey Water Well 

666 m2 - (The Parking, Grey Water Well 
and the Water Well are not 
included in the areas to calculate 
FAR) 

3rd 
Basement 

Parking, Water Well, and 
Grey Water Well, Boiler 
Rooms 

666 m2 45.00 m2 (The Parking, Grey Water Well 
and the Water Well are not 
included in the areas to calculate 
FAR) 

TOTAL 4369.60 m2 2759.70 m2  
Plot Area 1575.22 m2  
FAR (Floor Area Ratio) 1.752  



 

3. Cost Estimate for the Construction of the Apartment Building 
 

a. Substructure: 
 

No. Item Unit Quantity Unit Price Total Price 
JD Fils JD Fils

a-1 Excavations m3 11316 3 000 33,948 000 
a-2 Backfilling m3 2780 2 000 5,560 000 
a-3 Blinding Concrete (15N/cm2) 10cm thickness m2 684 5 500 3,762 000 
a-4 Concrete (25N/cm2) for Foundation m3 196 80 000 15,680 000 
a-5 Concrete (15N/cm2) for Floors (10cm 

thickness) 
m2 673 6 000 4,038 000 

a-6 Reinforced Steel Ton 92 670 000 61,640 000 
a-7 Hollow Concrete Block (10cm thickness) m2 112 5 000 560 000 
Sub-Total (a) (Substructure) 125,188 000 

 
 

b. Superstructure: 
 

No. Item Unit Quantity Unit Price Total Price 
JD Fils JD Fils

b-1 Compacted Base-Course Gravel (20cm) m2 673 2 000 1,346 000 
b-2 Concrete (25N/cm2) for Columns m3 182 80 000 14,560 000 
b-3 Concrete (25N/cm2) for Slabs m3 1412 82 000 115,784 000 
b-4 Concrete (25N/cm2) for Bearing Walls m3 311 80 000 24,880 000 
b-5 Concrete (25N/cm2) for Staircase m3 14 80 000 1,120 000 
b-6 Reinforced Steel Ton 216 670 000 144,720 000 
b-7 Ribbed Concrete Block (36/40 x 20 x 28 cm)  No. 24300 000 750 18,225 000 
b-8 Hollow Concrete Block (20cm thickness) m2 1894 10 000 18,940 000 
b-9 Hollow Concrete Block (10cm thickness) m2 2606 5 000 13,030 000 
b-10 Collestra Concrete Block (10cm thickness)  m2 118 8 000 944 000 
Sub-Total (b) (Superstructure) 353,549 000 

 
 
c. Finishing Materials: 

 

No. Item Unit Quantity Unit Price Total Price 
JD Fils JD Fils

c-1 Screed (10cm) for Parking and Mechanical 
Rooms 

m2 1572 8 000 12,576 000 

c-2 Single glazed (8mm) aluminum widows m2 622 43 000 26,746 000 
c-3 Aluminum Shutters m2 525 40 000 21,000 000 
c-4 Plastering (indoor) m2 9886 4 000 39,544 000 
c-5 Plastering (outdoor) including wire mesh in 

front of expanded polystyrene sheets 
m2 2649 8 000 21,192 000 

c-6 Emulsion Paint (indoor) m2 9886 3 500 34,601 000 
c-7 Stucco Paint (outdoor) m2 2649 8 000 21,192 000 
c-8 Local Ajlouni Stone (2cm thick) on the top of 

the sill of windows (width 30cm) 
m.r. 189 17 000  3,213 000 

c-9 Porcelain Tiles m2 945 17 000 16,065 000 
c-10 Terrazzo Tiles 2cm thickness (for roof, 

bedrooms, and landing) 
m2 1471 8 000 11,768 000 



c-11 Ceramic Tiles (for Walls in Toilets & Kitchen)  m2 1890 9 000 17,010 000 
c-12 Ceramic Tiles (for Floors in Toilets & Kitchen) m2 357 11 000 3,927 000 
c-13 Local Ajlouni Marble (for Stairs) 3cm thickness 

for tread, and 2cm thickness for riser 
m.r. 215 22 000 4,730 000 

c-14 Skirting 10cm (Porcelain) m.r. 2166 6 000 12,996 000 
 Skirting 10cm (Local Ajlouni Marble) for the 

staircase 
m.r. 162 8 000 1,296 000 

c-15 Wooden Doors (width = 100cm,  
height = 225 cm) 

No. 147 135 000 19,845 000 

c-16 Wooden Doors (width = 80cm,  
height = 225 cm) 

No. 42 108 000 4,536 000 

c-17 Steel louvered doors (for Mechanical Rooms)  No. 5 200 000 1,000 000 
c-18 Wooden Pergola (on the Roof Garden) m2 26 200 000 5,200 000 
c-19 Toilets (with Shower Box) No. 42 400 000 16,800 000 
c-20 Installation of fully Electrical System Lump Sum 49000 000 49,000 000 
c-21 Installation of fully Mechanical System Lump Sum 68000 000 68,000 000 
c-22 Solar Water Heating No. 21 375 000 7,875 000 
c-23 Installation of Elevator No. 1 16000 000 16,000 000 
Sub-Total (c) (Finishing) 435,587 000 

 
 
d. Insulation Materials: 
 

No. Item Unit Quantity Unit Price Total Price 
JD Fils JD Fils

d-1 Expanded Polystyrene 5cm Sheets (walls and 
floors) for Thermal Insulation 

m2 2649 3 000 7,947 000 

d-2 4mm thick torch applied modified bitumen 
membrane waterproofing sheets with Polyester 
Sheets 200 gr/m2 (on the top of roof) 

m2 491 8 000 3,928 000 

d-3 Insulation for floors in the wet areas such as 
bathrooms and kitchens, from cold Asphalt cold 
water-base in two ways according to 
manufacturer's instructions, the price includes 
protective layer nylon 250 micron. 

m2 357 4 000 1,428 000 

d-4 Supply and installation of an insulating layer of 
the flooring composed of rolls of asphalt, 
bitumen modified APP installed flame thickness 
of 3 mm with mat polyester non-woven weight 
of not less than 170 g/m2, and the price includes 
the layer base and the protective layer nylon 
thickness of 250 microns (for floors). 

m2 1971 5 000 9,855 000 

d-5 Provision and installation of rolls of asphalt 
installed flame thickness of 4 mm with mat 
polyester non-woven weight of at least 200 g/m2 
(for Bearing Walls below ground level), and the 
price includes the work of Concrete (degree 18) 
at the confluence of the angle of the wall, 
mainly section 5×5 cm with a layer of concrete 
plaster in two ways (soft and dense workshop) 

m2 352 6 500 2,288 000 

d-6 Cold Asphalt waterproofing (for foundations / 
substructure) 

m2 280 5 000 1,400 000 

d-7 Leveling Concrete (15N/cm2) on Roof (5 to 
10cm) 

m2 491 8 000 3,928 000 



d-8 Provision and installation of insulation to 
protect the Parapet (Flashing) composed of 
galvanized steel plate (1mm thickness, 
minimum width = 15cm).  

m.r. 210 10 000 2,100 000 

Sub-Total (d) (Insulation) 32,874 000 
 
 
e. Landscaping 

 

No. Item Unit Quantity Unit Price Total Price 
JD Fils JD Fils

e-1 Concrete (25N/cm2) for Retaining Walls and 
Fences 

m3 253 80 000 20,240 000 

e-2 Reinforced Steel Ton 45 670 000 30,150 000 
e-3 Compacted Base-Course Gravel (20cm) m2 395 2 000 790 000 
e-4 Concrete (15N/cm2) 10cm thickness for Floors m2 395 6 000 2,370 000
e-5 Terrazzo Tiles 2cm thickness m2 395  6 000 2,370 000
e-6 Local Ajlouni Marble (for Stairs) 3cm thickness 

for tread, and 2cm thickness for riser 
m.r. 70 22 000 1,520 000

e-7 Plastering m2 1150 5 000 5,750 000
e-8 Stucco Paint (outdoor) m2 1150 8 000 9,200 000
e-9 Planting Soil (30-50 cm thickness) m2 375 3 000 1,125 000
e-10 Mulch m3 30 50 000 1,500 000
e-11 Provision and installation of rolls of asphalt 

installed flame thickness of 4 mm with mat 
polyester non-woven weight of at least 200 
g/m2 (for Bearing Walls below ground level), 
and the price includes the work of Concrete 
(degree 18) at the confluence of the angle of the 
wall, mainly section 5×5 cm with a layer of 
concrete plaster in two ways (soft and dense 
workshop) 

m2 710 6 500 4,615 000

e-12 Drip Irrigation System m2 375 25 000 9,375 000
Sub-Total (e) (Landscaping) 89,005 000 

 



 
4. Total Cost Estimate per Square Meter for the Apartment Building 
 
 
Item No. Cost Item Total Amount 

JD Fils 
A. Substructure 125,188 000 
B. Superstructure 353,549 000 
C. Finishing Materials 435,587 000 
D. Insulation Materials 32,874 000 
E. Landscaping 89,005 000 
TOTAL 1,036,203 000 
 
Total Built up Area 4,369.60 m2 
 
Total Cost Estimate per  
Square Meter 

= 1,036,203  JD  /  4,369.60 m2 
= 237.139 JD/m2 



 

5. Life Cycle Cost Analysis (LCCA) for the Building for 20 Years 
 
Item Unit Quanti

ty 
Unit Cost 

(JD) 
Years Total Cost (JD) 

= (Quantity x Unit Cost) 
after the years mentioned 

beside each
 

Initial Expenses 
Initial Investment Cost (one time start-up costs)
Construction Cost LPSM 1 1,036,199 1 1,036,199.000 

 

Future Expenses 
Operations Cost 
Heating Fuel (using integrated 
energy saving system) 

Family 21  106.4 JD/Family 
Each Year 

20 44,688.000 

Electricity Family 21  150 JD/Family Each 
Year (using Energy 
Saving Lamps, and 

solar hot water 
system) 

20 63,000.000 

Water and Sewer Family 21  115 JD/Family Each 
Year (take into 

consideration that 
average of 

consuming water in 
Jordan is 370 

JD/Family in each 
year, and in our 

design we adopt the 
water harvesting 

system which will 
save 135 JD/Family 
each year, and will 
save 120 JD/Family 
each year because of 

using grey water 
recycling) 

20 69,300.000 

 
Maintenance & Repair Cost 
Foundation / Substructure LPSM 1 0 20 0 
Superstructure LPSM 1 0 20 0 
Exterior Wall Systems (plastering 
and Stucco Paint) 

M2 2649 2.000 20 5,298.000 

Exterior Windows M2 622 0 20 0 
Exterior Aluminum Doors M2 15 0 20 0 
Exterior Steel Doors M2 5 10.000 20 50.000 
Roof Systems (Roof Garden) M2 120 2.000 20 240.000 
Interior Plastering M2 9886 0 20 0 
Interior Painting M2 9886 1.000 20 9,886.000 
Interior Doors No 189 5.000 20 945.000 
Interior Floor Finishes (Porcelain) 
- cleaning 

M2 945 0 20 0 

Interior Floor Finishes (Ceramic) 
for Walls 

M2 1890 0 20 0 

Interior Floor Finishes (Ceramic) 
for Floors 

M2 357 0 20 0 

Screed Concrete for Parking M2 1332 2.000 20 2,664.000 
Terrazo Tiles for Roof M2 546 0.500 20 273.000 
Mechanical Equipments (Piping, 
Fixtures, Toilets) 

LPSM 1 1,100.000 20 1,100.000 

Electrical System (lighting) LPSM 1 1,100.000 20 1,100.000 
Elevator No 1 200.000 20 4,000.000 
Solar Water Heating No 21 5.000 20 105.000 
Terrazzo Tiles 2cm thickness for M2 395 0.500 20 197.500 



landscaping 
Plastering for landscaping M2 1150 1.000 20 1,150.000 
Stucco Paint (outdoor) M2 1150 2.000 20 2,300.000 
Planting Soil (30-50 cm thickness) M2 375 0.200 20 75.000 
Mulch M3 30 2.000 20 60.000 
Drip Irrigation System M2 375 3.000 20 1,125.000 
Water Wells – maintenance of 
plastering and thermal insulation 

LPSM 1 1,000.000 20 1,000.000 

Wooden Pergola M2 26 15 20 390.000 
 

Replacement Cost 
      

 

Total Life Cycle Cost for 20 years 208,946.000 



From the above table, we can summarize the following: 
o The total operations cost for the 20 years = 176,988 JD 
o The total maintenance and repair cost for the 20 years = 31,958 JD 

 
In general, and because the concrete is sustainable material, the maintenance work is only for 
repainting the plastering (indoor and outdoor), and some ordinary maintenance for electrical 
and mechanical systems.  As a conclusion, each apartment needs after 20 years around 
1522 JD for maintenance, repair cost.   
 
Regarding the Operations Cost, each family needs around 421 JD/year as the following: 
 

- The total cost of fuel consumed for the domestic hot water in our case study if 
the conventional boiler system is used is 314.5 JD/year. This quantity is reduced 
to 106.4 JD/year (for each family) in the case of using an integrated energy 
saving system (which is adopted in our design). 

 
- Furthermore, the average of consuming water in Jordan is 370 JD/Family in each 

year, and in our design we adopt the water harvesting system which will save 135 
JD/Family each year, in addition, we adopt the gray-water recycling system 
which will save 120 JD/Family each year.  In this way, each family will need 115 
JD each year for water consumption.   

 
- In addition, the energy saving system (through type of lamps / energy saving, and 

the use of solar system for heating water) will save around 40-50% (around 
138JD/year).  This means that the total electricity consumption is around 150 
JD/Family each year.     

 
 

 
 


