
Accepted Manuscript

Modeling the performance of sustainable sanitation systems using building
information modeling

Mohamed Marzouk, Ahmed Othman

PII: S0959-6526(16)31578-5

DOI: 10.1016/j.jclepro.2016.09.226

Reference: JCLP 8186

To appear in: Journal of Cleaner Production

Received Date: 9 February 2016

Revised Date: 27 July 2016

Accepted Date: 30 September 2016

Please cite this article as: Marzouk M, Othman A, Modeling the performance of sustainable sanitation
systems using building information modeling, Journal of Cleaner Production (2016), doi: 10.1016/
j.jclepro.2016.09.226.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jclepro.2016.09.226


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

MODELING THE PERFORMANCE OF SUSTAINABLE SANITATION 
SYSTEMS USING BUILDING INFORMATION MODELING 

 
Mohamed Marzouk, Ahmed Othman1 

Structural Engineering Department, Faculty of Engineering, Cairo University, Egypt 
 
Abstract 
Having a reliable sanitation system is one of the aims of both developed and developing 

countries. This goal cannot be reached effectively without handling it in a sustainable 

manner. Considering the fact that Egypt is the highest water consumer and sewage 

producer in the region makes it even more challenging to work on this quest. The main 

problem which faces the sanitation municipalities in Egypt is that most of the sanitation 

infrastructure is aging because it was built in the first half of the previous century. This 

research aims at presenting a framework for planning sustainable sanitation collection 

and treatment systems through the utilization of Building Information Modeling (BIM), 

Building Performance Modeling (BPM) and Computer Simulation (CS). Firstly, the 

procedure of using BIM and the difference between BIM workflow and drafting-centric 

workflow are demonstrated to ensure clear understanding of the new system, Building 

Performance Modeling is utilized to model an anaerobic sewage treatment plant, and then 

the outputs of the model are presented. Information models of a part of a sewer network 

and an anaerobic treatment plant are introduced to show how Building Information 

Modeling can improve the sustainability of the system. Also, a simulation tool is 

presented to model the flow in the sewer network to help in monitoring the pipeline's 

performance, and condition. In addition, it aids in detecting any failures in the system and 

in guiding the operator to the most suitable rehabilitation or replacement technique to 

deal with the detected failure. Finally, a solar study is introduced to replace the auxiliary 

electrical loads of the buildings in the wastewater treatment plant with solar energy to 

enforce the environmental and economical dimensions of sustainability. 
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