
2D CAD: Large-scale projects are complex. 
With 2D drawings, stakeholders must rely on 
imagina�on to visualize the end result, o�en 
leading to inconsistencies. Furthermore, Bills 
of Quan��es (BOQ) derived from 2D drawings 
o�en have significant devia�ons, leading to 
material shortages or surpluses on-site. 

BIM: A BIM model incorporates crucial data 
required throughout the project lifecycle. For 
example, crea�ng an intelligent 3D model 
from a Digital Terrain Model (DTM) allows for 
precise es�ma�on of earthworks and site 
condi�ons. This leads to highly accurate 
material take-offs and cost es�mates, reducing 
the need for expensive on-site modifica�ons. 

2D CAD: CAD increases the poten�al for 
human error due to data fragmenta�on. 
Frequent manual checks and revisions lead to 
high man-hours. A single revision triggers a 
"domino effect" of manual updates across all 
plans and sec�ons. These errors result in 
wasted resources, extended labor costs, and 
project delays. 

2D CAD: Architectural, Structural, and MEP 
disciplines each have separate drawings. Even 
if accurate individually, they o�en "clash" 
when combined on-site. Detec�ng these in 
2D requires overlaying colored layers and 
visually inspec�ng them. Because 2D lacks 
ver�cal depth (Z-axis), clash detec�on is 
limited to the engineer's ability to "see" the 
conflict mentally. 

BIM: All mul�disciplinary models are federat-
ed into a single coordina�on model. Tools like 
Autodesk Navisworks iden�fy Hard Clashes 
(physical intersec�ons), So� Clashes 
(clearance/maintenance space requirements), 
and Workflow Clashes. Se�ng tolerances in 
the so�ware saves significant �me and money 
by resolving conflicts in the virtual office 
rather than the construc�on site. 

BIM: BIM is cost-effec�ve because it allows 
smaller, specialized teams to handle vast 
amounts of data efficiently. Since all drawings 
are derived from the 3D geometry, any 
change propagates instantly to all views. 4D 
and 5D BIM enable real-�me scheduling and 
cost feedback, ensuring maximum results 
with op�mized �me, effort, and materials.
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Building Informa�on Modeling (BIM) is an 
intelligent, 3D model-based process used to 
design and manage construc�on projects. 
Beyond geometry, it integrates data across 
mul�ple dimensions: 4D (�me), 5D (cost), 6D 
(sustainability), and 7D (facility manage-
ment). This digital representa�on streamlines 
collabora�on and op�mizes a building’s en�re 
lifecycle, from ini�al concept to demoli�on.

2D CAD (Computer-Aided Design): Developed 
in the early 1970s, 2D CAD uses basic geomet-
ric en��es—such as lines, rectangles, and 
circles—to represent the dimensions of width 
and length. These drawings are "flat" with no 
inherent depth. While they can be viewed as 
floor plans, eleva�ons, or sec�ons, they 
remain independent sets of lines rather than 
integrated data.

In CAD: Each part of a project is handled as an 
individual, separate drawing (e.g., cross-sec-
�ons, floor plans, RCPs). Because there is no 
automated correla�on between them, any 
design change must be manually updated 
across every single drawing sheet, which is 
�me-consuming and prone to error.

In BIM: By op�mizing the geometry of a single 
central model, all related elements and views 
update automa�cally. This "Single Source of 
Truth" ensures coordina�on. Furthermore, 
parametric tools like Dynamo allow designers 
to automate repe��ve tasks—such as 
defining wall parameters that stay consistent 
throughout the project—saving hundreds of 
manual dra�ing hours.
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