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In recent years, with the development of urbanization and the
construction of apartments and complex buildings, the importance and necessity of 3D data,
especially in the real estate information sector, has been given more attention. Building
Information Modeling is a new technology in the construction industry that is used to create,
manage and share a digital model of a building, its components and related information. In
addition to increasing interoperability and collecting all building information and documents
in a single model, by adapting the building information model and the structure whose
construction has been completed, it can be used for demarcation purposes to specify the
common areas, the boundaries and the extent of ownership of each person from the various
components of the building and for property documentation, for accurate property pricing.
In this research, first, the parameters affecting the valuation of the property will be
identified and the required data will be collected according to the parameters. Then, using
two-dimensional architectural and structural drawings drawn in CAD (which can be obtained
from engineering or engineering systems offices), the building information model has been
reconstructed. After that, for each of the building components, legal enrichment (specifying
common areas and building amenities) has been performed and the value of the materials
used in the building has been defined based on the price list for the building components. The
proposed process in this research has been modeled in three dimensions in Revit software.
The building information model is used throughout the entire life cycle of a building,
from design to construction, operation, and even maintenance, but it does not actually have
the ability to model ownership relations and legal information; however, with the method
implemented in this study, due to the importance of clarifying ownership relations in land or
buildings, especially in court cases, ownership and legal relations can be defined; in addition
to defining legal relations, the modeling carried out for a sample of a constructed building has
been carried out for accurate valuation according to the location and effective parameters.
Finally, the share of each owner of the building components is determined by
defining the joint and several relationships. In addition to accurately and unambiguously
recording the amount of ownership of individuals in the building, this method can also be
used to accurately price the property considering effective external and internal factors and
reduce legal claims. Pricing is done using a price list for all building components and materials,
which can be used to obtain the total price.
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Table 1: Valuation approaches and methods
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The statistical approach relies on determining property value using
sampling and approximation.
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The income approach focuses on determining value based on the total
annual income and generated income from the property.
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The direct costing approach is where the value of the land must be added
to the value of the building to find the total value of the property.
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Structural
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Three-dimensional variables for
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Fig. 1: Three-dimensional variables affecting valuation
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classification
0.0-0.059 - 0.0-15.4 0-54 0.0-4.4 0.000-0.034 0-0.053 0-50 g
Good
0.060-0.075 - 15.5-35.0 55-154 4.5-9.4 0.035-0.144 0.054-0.1 51-100 Luya
Medium
0.076-0.095 | 0.125-0.164 35.1-65.4 155-254 9.5-124 0.145-0.224 | 0.101-0.36 101-150 s a,)g !y als
‘J.JLHIA
Unhealthy for
sensitive groups
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Unhealthy
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Very unhealthy
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Table 3: Minimum permitted distances for industrial establishment [8]
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[EEFERTW
Provincial center (last Settlements
settlement area)
2000 1500 1000 500 250 - e AT e 5
[ELQERE-
City center (last settlement
area)
2000 1500 1000 500 200 - e
City
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Village
1500 1000 750 500 200 - Ui 5 ctao 81 e
Medical and educational centers
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Military centers
2000 1500 1000 500 150 150 ole omtil Al anls ;v Y B LS L
National Park-Wetland-Lake-MNatural Heritage
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Wildlife Sanctuary - Protected Area
500 250 150 150 100 100 PRI R ER
Permanent non-potable river
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Permanent river of drinking water
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Drinking-agricultural water wells and canals
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Table 4: Calculated Rial Value Based on Specified Parameters and Ownership Amount (Wall)

<Wall Material BRICK, COMMON=>
A | B = | D | E | R S H | 1 | J | K
Material: Name ~ : Family and Type iBase Con: IMaterial: Area | Iaterial: Volume | Area : Count : IMaterial: Cost : el P 2o b 3o oSl

Brick, Common Basic Wall: Generic - 100mm2  :001 0.03 m? 0.00 m* 0 m? 1 11,342,000.0 :366,570.8 m* 251

Brick, Common Basic Wall: Generic - 100mm2 002 0.03m? 0.00 m* om 1 11,242,000.0 :247,277.6 m* 452

Brick, Common Basic Wall: Generic - 100mm2 003 0.03 m? 0.00 m* om? 1 11,242,000.0 :285,864.0 m* B-Jue

Brick, Common Basic Wall: Generic - 100mm2 004 0.03 m? 0.00 m* 0 m? i) 11,342,000.0 :366,570.8 m* 8=Ju

0.03 m* 4 0.13 m? 1,466,282.4 m*

Brick, Common 'Basic Wall: Generic - 100mm2 002 10.34 m? 10.02m* om? i1 111,242,000.0 [3,822,731.2 m* [3-%)e | |
034 m*: 1 0.34 m? 3,822,731.2m*

Brick, Common [Basic Wall: Generic - 100mm2 001 [0.36 m* 10.02m* [om? |1 [11,342,000.0 [4,035,105.2 m* [1-=3a | |
Brick, Common | Basic Wall: Generic - 100mm2 004 |0.26 m* [0.02 m* |0 m* [1 [11,242,000.0 [4,035105.2 m* |73 | |
0.36 m*: 2 0.71 m* 8,070,210.4 m*

Brick, Common {Basic Wall: Generic - 100mm2 1003 0.37 m* 10.02m* 0 m? i1 111,342,000.0 [4,247,479.1 m* [5-50w |
0.37 m=: 1 0.37 m* 4,247,479.1 m*

Brick, Common :Basic Wall: Generic - 100mm2 001 :0.40 m? 10.02 m* 0om* 111,242,000.0 4,525458.0 m* 24 1=t S ina |
Brick, Common :Basic Wall: Generic - 100mm2 002 10.40 m* 10.02 m* 0m* 111,242,000.0 14,510,826.8 m* [aiy 32 » Sds (< jins |
0.40 m*: 2 0.80 m* 9,036,284.8 m*

Brick, Common :Basic Wall: Generic - 100mm2 002 10.02 m* 0om* i1 £11,242,000.0 :4,593,510.0 m* :3—<ls |
0.41m: 1 4,593,510.0 m*

Brick, Common :Basic Wall: Generic - 100mm2 001 om* £11,242,000.0 :4,848,705.0 m* i1-Ste |
Brick, Common :Basic Wall: Generic - 100mm2  :004 0om* i1 £11,342,000.0 :4,848,705.0 m* :7-)= |
0.43 7 2 9,697,410.0 m*




J. RS. GEOINF. RES. 3(1): 139-155, Winter & Spring 2025

aay)

VEeF lgg 5 oliuos o) oylois oF b o S0 MBS 5 130 j1 i (sla ity s ale 4y piii

<Wall Matenal stone1>
A | B C | D | | F | G | H | =] J
Material: Name Family and Type i Material Area : Base Constraint : Area : Material Cost | Material Volume | o cad | 2-oufdu i 3. o
stone1 Basic Wall: Generic - 200mm 1.1 m 001 1m 2,415,000 0.02m® 82,591.5 m®
stone1 Basic Wall: Generic - 200mm 1i1m 002 1 2,415,000 0.03m* 782446 m*
stone1 Basic Wall: Generic - 200mm 1.1m 004 1m 2,415,000 0.03 m* 82,591.5 m*
stone1 Basic Wall: Generic - 200mm 11m 00s 1 ¢ 2,415,000 0.03 m* 82,593.0 m*
1.1 m* 4 45m 326,020.7 m®
stone1 |Basic Wall: Generic - 200mm 1.2 n? 003 m 12,415,000 10.04 m* 186,938.5m* | |
12m*: 1 12m? 86,938.5 m*
stone1 Basic Wall Generic - 200mm 1.6 m* [002 2m [2,415,000 [0.05 m* [118057.6 m* [t ] ]
1.6m* 1 16m* 118,057.6 m®
stone1 :Basic Wall: Generic - 200mm 1.8m 1001 i2m* 12,415,000 10.05 m* 1130,848.6 m* 1250 | I
1.8m%:1 18m* 130,848.6 m®
stone1 Basic Wall: Generic - 200mm 19m 1002 2m 2,415,000 0.06 m* 138,886.6 m® [3-SNa
stone1 Basic Wall: Generic - 200mm 1.9m* (003 2m 2,415,000 0.06é m* 140,768.3 m° 6-SJu
stone1 Basic Wall: Generic - 200mm 1.9 m* 1004 2m 2,415,000 0.06 m* 1367136 m® (8S1u
1.9m*: 3 57m* 416,368.6 n®
stone1 :Basic Wall: Generic - 200mm 26 m* 001 3 :2,415,000 :0.08 m® i187,899.1 m°  i1-S)s |
26m* 1 26m* 187,899.1 m*
stone1 :Basic Wall: Generic - 200mm 28m 1003 Im 2,415,000 :0.08 n 1999620 m® 550 I
2.8m* 1 28m 199,962.0 m*
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Table 5: Calculated Rial Value Based on the Implementation of Walls, Doors,
Windows, Ceilings, and Floors

- R 5 Slakd Jb, o3y s
Sei g3l e ‘;’S’m Sl s o) SCSa5 lalad
Rial value of the separate

Legal enrichment Separate parts

parts
39080 ] ‘
Shared 4.445.887.445 FLY aly
i Units 1to 6
ownership
39,5 Ayl
Shared 4.465.062.293 9V >y
i Units 7to 8
ownership
39,8
4.180.658.627 A aely
e Units 9
ownership
€ 6.458.870.503 Ground
Common phd
€ 3.046.368.864 PR
Common Rooftop
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Fig. 9: Property location, proximity to educational and service facilities, and street
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Table 6: Analysis of Effective Variables
_ Sye Sl
Noise pollution
Air Environmental
. o)Ja;.a
View
+ ULL’ A (gm0 ‘5?)5 el
Street access .
8 External variables
eigel Sl ay gy
+ .
Access to gd‘ucat|onal &,slome
facilities
" . Proximi
. il Sl 4y o s ty
Access to health facilities
_ CJL;..@
Industries
Property quality
0 &eye o Ay Glegi YW evue e
il oo dilate e ayje
The average price per square meter in the Property cost
region is 23,000,000 Tomans. Gyl sle s

Syl iV asly Colus
Unit 1 area: 90 meters
JEOYNATE QUC PRLIEH W Sbe olie
Unit 2 area: 85 meters Property elements
sV e iglin Coond Colus

Common area: 20 meters

Structural variables

S sle e
Internal variables

&L 625,555 50,0 )8 gz Cuabas

el o595
It is located south and has plenty of sunlight.

L))
Lighting

olisls J2s slas ol
Sound level inside the
building

+jle >y
Within the allowed limit: +
Collas Lo
Temperature: Favorable
bogie 90
Ventilation: Medium

oleiBls J31s 4905 g oo
Indoor temperature and
ventilation

Quality of life in the
building
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AR V axlg Category title
Unit 2 Unit 1
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2st floor
Yail
375.000.000 380.000.000 B
3st floor
¥l
390.000.000 400.000.000 B
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Table 8: Rial value provided
ous dpwle JUjy (3]
Calculated Rial Value
Revit 5,41 1190 . .
25 RPre Sl 9l il oy

Revit Measurement

B . Real nsultan
and Estimation eal estate consultants

Category title

\ axlg
8.600.000.000 26.500.000.000

Unit 1 V ail

Y axly 1st floor
10.200.000.000 31.400.000.000

Unit 2

¥ oaslg

8.900.000.000 27.300.000.000

Unit 3 Y al
¥ osly 2st floor
Unit 4

10.500.000.000 32.200.000.000

O axlg
Unit 5 Yail
7 axly 3st floor
Unit 6

9.200.000.000 28.300.000.000
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Y oaxlg
Unit 7 ¥ ail
A o=lg 4st floor
Unit 8
U axlg b aab
Unit 9 Sst floor

9.500.000.000 29.000.000.000

11.200.000.000 34.400.000.000

15.900.000.000 49.400.000.000
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