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z > 906+0.30 z Condition (MIN z)
z< (1647) (max z)
906 > 0.55z (min X1)
906 < 0.70z (max X1)
x2+x3 <045z ( max( x2+x3))
x2 < 030z ( max x2)
x2 > 020z ( min x2)
X3 <015z ( max x3)
x3 > 0.10z ( min x3)
0.30 z < 840000 l.e , 0.70 z < 1960000
le
z < 2800000 l.e
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X1+x2+x3 < 1647 m2

- 0.30 x1+0.70 x2+0.70 x3< 0.00

0.45 x1-0.55 x2-0.55 x3> 0.00

0.30 x1-0.70 x2-0.70 x3< 0.00

- 0.45 x1+0.55 x2+0.55 x3< 0.00

- 0.30 x1+0.70 x2-0.30 x3< 0.00

- 0.20 x1+0.80 x2-0.20 x3> 0.00

- 0.15 x1-0.15 x2+0.85 x3< 0.00

- 0.10 x1-0.10 x2+0.90 x3> 0.00

0.30 x1+0.30 x2+0.30 x3< 840000 l.e
0.70 x1+0.70 x2+0.70 x3< 1960000 l.e
1500 x1+1000 x2+1700 x3< 2800000 l.e
X1+0.00x2+0.00x3> 800 m2
X1+0.00x2+0.00x3< 1000 m2
X1,x2,x3>0.00
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LINEAR PROGRAMMING OUTPUT SUMMARY
Titho: Trial_LP_Model
Final lteration No.: 9
Objective Value = 114286
Variable Value Obj Coelt Obj Vi Contrid
x1: Net Aroa 800.00 1.00 800.00
x2: Service Area 22857 1.00 22857
x3: Circ. Area 1429 1.00 11420
Constraint RHS Slack/Surplus
1(<) 0.00 0.00
2(<) 1647.00 B618.43-
3(>) 0.00 171,43+
4(<) 0.00 0.00
5(<) 0.00 17143
6{<) 0.00 114.20-
7(2) 0.00 0.00
8(<) 0.00 57.14-
9(>) 0.00 0.00
10(<) 840000.00 B30657.14-
(<) 1960000.00 1050200.00-
12 (<) 2800000.00 117714286~
13(>) 800.00 0.00
14 (<) 906.00 106.00-
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LINEAR PROGRAMMING APPROACH TO CALCULATE OPTIMAL
SPACES OF THE PROGRAM DURING THE ARCHITECTURAL
PROGRAMMING STAGE

Abstract:

preparing architectural programs according to internationally approved approaches it follows
ahighly efficient design and affordable cost , most countries of the world use multiple approaches
to preparing space programs of projects during the architectural programming stage . however in
egypt still depends on traditional methods of calculating spaces during preparation those programs
and the consequent low quality of the architectural end product, the area is one of the important
element that is required to be calculated accurately to ensure an appropriate quality for the project
at low cost, so we need to research for asuitable technique to calculate the optimal solution for the
gross area that achieves ahigh quality of the project , so the researchers suggest using linear
programming technique that its results are the value of this variables :( net area, services area ,
area of communication and vertical and horizontal connection element .

the research aims minimize the gross area throw some constrains such as standards ,
requirements , budget ,and (min, max) limits for area, etc . then use the simplex method to find
the optimal values of the gross area components, that represent the independent variable of
study and measure the change on the dependent variables as ( the efficiency and cost of the project
). the study be applied on ahypothetical space program,and the results of the optimal solutions
targeted for spaces , that achieve the highest efficiency for the project atacost commensurate with
the project budget , this study concluded that the linear programming technique can be used to
calculate the area when preparing space programs for architectural projects before the design,and
the success of the proposed technique in calculating the optimal solutions that achieve the quality
of the project at anearly stage during the architectural programming stage before starting the
schematic design for the project .

Key words : area, spaced programming , efficiency ,cost
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