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USING BIM (BUILDING INFORMATION MODELING) TO VISUALIZE AND SHARE ARCHAEOLOGICAL
DATA AT TALL HISBAN, JORDAN.

ARIEL SOLIS, ASSISTANT PROFESSOR AND RHONDA ROOT PROFESSOR - SCHOOL OF ARCHITECTURE AND INTERIOR DESIGN

ABSTRACT PROCESS WORK

Today, the field of archaeology is seeking to expand beyond the traditional
sharing of information through printed books and archaeological publications,
and be more relevant by using various new technologies, such as 3-D
visualization, Building Information Modeling (BIM), and interactive media.
We seek to continue to advance research that 1s being done in these area. At
Tall Hisban, Jordan (the first Madaba Plains Project archaeological site), many
of these technologies are being used. However, the main objective of this
project is to create a digital three-dimensional model of the Tall (entire site),
showing the historical order of civilizations, how buildings were used in the
past, and how they evolved over centuries. In order to accomplish this, the
methodology will include Fine Art, Photogrammetry, BIM, and GIS interacting
together. This multi-disciplinary approach will integrate through collaboration
of archaeologists, artists, architects, computer engineers, surveyors, and the
involvement of the local community. This is the first time BIM is being used at
Tell Hisban, to model the buildings, host the archaeological data, and 1llustrate
the different historical time periods of the site.

In this approach all this information will initially be contained within BIM,
which will interact with other platforms, such as GIS and SQL. In addition,
users will be able to interact with this information using Virtual Reality and
Augmented Reality environments, which will expand to new audiences. The L ST s e y
Poster will contain a preliminary progress report on the findings from 2019. Fig. 8. Hesban Acropolis Church interior view - artist rendering - Rhonda Root ©2019 Dl ® ‘

Fig. 6a. Photogrammetry image imported into Autodesk Revit. Fig. 7a. 3-D Axonometric image imported into Autodesk Revit.
Ariel Solis ©2019 Ariel Solis ©2019
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g. 6b. Photogrammetry overlay with columns. Fig. 7b. 3-D Axonometric image Photogrammetry overlay with
Ariel Solis ©2019 columns. Ariel Solis ©2019

Fig. 1. Tall Hisban Site, Jordan (Madaba Plains Project)

METHODOLOGY

Building Information Modeling (BIM) was developed for the Architectural,
Engineering, and Construction industries (AEC), but BIM has been utilized in
some Archaeological projects in the last decade (Autodesk). At Hisban, this is
the first attempt to utilize BIM to visualize and share data about the project. The
team has develop a methodology that includes using field notes and sketches,
photogrammetry, point cloud mesh, and Autodesk Revit (BIM) for modeling the
buildings. The objective the whole project is to model the entire site. Beginning
with reconstructing the Byzantine Acropolis Church that is on the summit (Fig.1,
2). The church will be used as a Beta test to identify the best workflow, and find
potential challenges, as the team prepares to reconstruct all the time periods on
the entire site. There are many BIM softwares such as ArchiCAD, Bentley, and
Autodesk Revit, for this project the team has chosen to use Revit as the BIM
platform.

The team’s documentation methods includes traditional field notes,
photogrammetry with a hand held or tripod supported digital camera - GoPro
Hero4 (Fig.3 and 4), where photos are uploaded to the cloud using Autodesk
ReCap (Realty Capture and 3D Scanning Software) to create a point cloud Hesban Tell Artist Rendering - Rhonda Root ©2019
drawing (Fig.5). Once the point cloud drawing is created its imported into Revit
and used as a based drawing in order to start modeling the structure (Fig.6, 7). - Ll i apeanscenzoneamnes oo o Bam o

The benefit of using a point cloud drawing as a based to model the buildings Hszad WAL 24 due 200 - ) s e e SRS
1s the ability to have a realistic overlay that can be rotated, tilted, lifted or be F £ooT” | ‘ | Sl g 2 —
observed as if the viewer were orbiting around the 3D model. The advantage of “ N | L] | = '
using Autodesk Revit and ReCap 1s that both softwares have academic licenses,
allowing faculty and students to continue researching without additional
software cost. An important part of the research 1s the ability to symbiotically
share the traditional artistic methods with the BIM software to create the digital
reconstruction (Fig. 8 and 9). The next step will be to attach archaeological data
directly to every BIM element in the models (i.e. walls, windows, columns,
ceiling, floors, structural framing, etc.) that will interact with GIS.

This poster demonstrate the success of the initial processes of the e
collaboration. | el Lo ) A FE Ay A e o rceassus : e momBG : =

Example of Field Notes - drawing of existing wall dimensions. Rhonda Root ©2019 Example of field notes - column location, pedestal, capital details - Ariel Solis ©2019 ﬁodeling of the column in Autodesk Revit - Ariel Solis ©2019 Photogrammetry overlay plan - Ariel Solis©2019 Autodesk Revit exploded view demostrating architectural features.
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Fig. 9. Acropolis Church Interior Autodesk Revit Model - in process - Ariel Solis ©2019 Fig. 6¢. Photogrammetry overlay with walls. Fig. 7c. 3-D Axonometric overlay with walls.
Ariel Solis ©2019 Ariel Solis ©2019
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Fig. v4. GoPro image - View of church
facing East.

. k PR S
>, N _
o o . S
. 0 1 h o
X 4 - o R U
' " . o
¥y a b St I . - - % 3
o et . %\ ~ o, o
L5 o SEE. . 5 o
« : Vs i § IAE
5 b St - el A
a3 e ZOR T e o
* B " R
5, ) S BT
' I e S RO
W Ryt
o 1 I e - SR TR —~r = R o K
BT e R iR 3 i S 4 R g i " i :

Fig. 3. Field Images for Photogrametry Byzantine Acropolis Church capital. Fig. 6d. Photogrammetry overlay with roof structure. Fig. 7d. Photogrammetry overlay with roof structure.
Ariel Solis ©2019 Ariel Solis ©2019 Ariel Solis ©2019
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