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Abstract:

Traditional heritage architecture represents the evolutionary style and experienced
characteristics of the built heritage. This style includes a combination of technical and cognitive
values that are difficult to conserve compared to other material assets, on the other hand, the
digitizing of the built heritage is one of the proactive means in preventive conservation to
reduce or prevent the effect of damage on heritage buildings and their values. Therefore,
managing and representing heritage building information is an essential aspect of Preventive
Conservation. As a result of the increasing development in the field of information modelling,
Historical building information modelling HBIM systems have been employed in many trends
of the field of Conservation due to their advantages in the creation of digital informational
models with multi-dimensions.

Based on aforementioned, this study deals with the concepts of HBIM and their trends
in representing built heritage information to determine the techniques and technologies that
integrate with HBIM to identify their features and weaknesses. The research problem was
determined by the absence of an integrated and effective methodology to represent the
characteristics of the historical buildings to create parametric information models within HBIM
library to manage information as one of the preventive conservation mechanisms. Hence, this
study aims to present a procedure for analyzing and representing historical buildings
information as HBIM parametric models to enhance the modelling process by auto-generation
of buildings using the Procedural methodology.

This procedure presented in the current study based on two parts, the first is concerned
with preparing the information by analyzing the structures of traditional heritage architecture
using Shape Grammar thanks to its advantage in combining the mathematical and
morphological values in analyzing architecture. The analysis process includes the
morphological characteristics of the architectural elements to determine its Genotype, the
mathematical characteristics to determine the proportions and dimensional values, and the
relational characteristics to determine the position of the architectural elements in the facade
and their relationships with each other. The second part is concerned with modelling the gained
information from the shape grammar in two sections, the first deals with creating a parametric
model to simulate the behavior of the architectural elements in placement on the facade. While
the second section deals with the auto-generation of the facade using the procedural
methodology. The proposed procedure was applied on the fagades of traditional dwellings in
Mosul Old City for the virtual reconstruction of the built heritage with the same architectural
characteristics (especially after the great damage to the traditional urban fabric as a result of
the military conflict in 2017).

The results of this study show the effectiveness of the proposed procedure in
determining the morphological, mathematical, and relational characteristics of the traditional
fagades using Shape Grammar. The derived Shape Grammar was tested to convert them into



digital rules (CGA) using Python language for autogenerating of the facades within a
parametric digital model for managing and exchanging information between specialists within
an integrated environment based on a unified database of multiple information to support
decision-making in the urban conservation operations.
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