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CONTEMPORARY	PROFESIONAL	DRAWINGS	FOR	BUILDING	
	–	AN	EXAMPLE	–		



















HOW	TO	BUILD	A	VIRTUAL	BUILDING	FOR	REAL?	
	

INFORMATION	MANAGEMENT	FOR	CONSTRUCTION	



CONTRACTUAL	DELIVERABLES	



FIRST	STRATEGY:	BREAKDOWN	THE	WHOLE	
HOW	TO	CLASSIFY	BUILDINGS	&	ORGANIZE	INFORMATION	



IN	CAD	
LAYERING	IS	THE	FIRST	PRACTICE	
	
BLOCKS	IT’S	A	MORE	SOPHISTICATED	TECHNIQUE	



After the identification, it’s required to describe elements and compenents. Elements are sim-
ple material that is possible to put in a list as shown below.
BIM software provides schematic graphic symbols to indicate the materials taht can be used to 
integrate the list.

IN	BIM:	
	
WE	DEAL	WE	
FAMILIES	&	TYPES	
	



TAXONOMY	IN	CONSTRUCTION	



THE	ITALIAN	CODE	FOR	BUILDING	CLASSIFICATION	



Common Arragement of Work Sections 
(CAWS-IFC)

THE	INTERNATIONAL	CLASSIFICATION	SYSTEM	FOR	BIM	
																																																																							>	Technological	hierarchical	criteria										



Common Arragement of Work Sections 
(CAWS-IFC)

A- Form of information
B- Subject Discipline
C- Management
D- Facilities
E- Construction entities
F- Spaces
G- Elements for Building
H- Elements for civil engineering works
J- Work sections for buildings
K- Work sections for civil engineering 
works
L- Construction products
M- Construction Aids
N- Properties and characteristics
P- Materials
Q- Universal decimal classification

UNICLASS Classification

THE	INTERNATIONAL	CLASSIFICATION	SYSTEM	FOR	BIM	
Technological	and	others	criteria	
	
UNICLASS	classificaOon		



Assembly: Groups A-1, A-2, A-3, A-4 and A-5 
Business: Group B  
Educational: Group E 
Factory and Industrial: Groups F-1 and F-2
High Hazard: Groups H-1, H-2, H-3, H-4 and H-5
Institutional: Groups I-1, I-2, I-3 and I-4 
Mercantile: Group M  
Residential: Groups R-1, R-2, R-3 and R-4  
Storage: Groups S-1 and S-2 
Utility and Miscellaneous: Group U

International Building Code (IBC) 
– 10 occupancy groups

Because buildings are systems of 
physical, functional and operational 
entities, classification can be related 
to technological elements and com-
ponents, to the space use; to proce-
dures  and phases of the process.
Here and in the previous page 
(Uniclass classification) are some 
examples. 

Classification is useful to exchange 
information between different 
professionals, but also for the auto-
mation of many tasks such as cost 
estimation.
Other sophisticated parametric 
operation are, for example,  allowed 
by  space use classification. Through 
these clusters  and the behaviours of 
the occupancy groups it is possible 
to define the assigned surface per 
person, indoor conditions, or exti-
mate fire or other risk protection.

(In	archicad)	





OMNI Classification (IFC)

THE	INTERNATIONAL	CLASSIFICATION	SYSTEM	FOR	BIM	
>	Technological	criteria	





ONTOLOGY  GUIDE

To accomplish this task the easiest way is to integrate the previous representation 
with some field where to store the required data (geometrical dimensioning; quantity; 
material and constituents elements; solar absorption; thermal conductivity
A good standardized format for organizing all of the information may be the final 
solution.

keep in mind that BIM programs such as  Revit or Archicad or energy modeling pro-
grams like Ecotect contain the thermal characteristics of a large number of materials 
and components. Use them to facilitate the work !
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01.  NEW CONSTRUCTION   
 A03. DEMOLITIONS  
 A04. EXCAVATIONS  
 AO5. BACKFILLS  
 A06. FOUNDATION AND UNDERSLAB DRAINAGE  
 B02. FORMWORKS  
 B03. STEEL AND REBARS                                         STRUCTURE
 B04. CONCRETE  
 B07. BEARING WALLS  
 B08. SLABS  
 C01. NOT BEARING WALLS  
 C02. INTERIOR WALLS AND CEILINGS  
 C03. ROOFS  
 D01. THERMAL INSULATION  
 D05. WATERPROOFING  
 E01. PLASTERS  
 E02. PAVEMENTS  
 E03. FINISHINGS  
 E04.   
 E05. SCREEDS  
 F03.   
 F04. PAINTIGS AND COATINGS  
 F05. PLUVIAL WORKS  
 F06. SEWERS  
    
PR.  PRODUCTS   
 P70. EXTERNAL DOORS AND WINDOWS  
 P71. EXTERNAL DOORS AND WINDOWS 

As an example and according with this coding system we can have for this type of slab the 
following code:
01.B08.021.003  Solaio “a lastre” (tipo “predalle”), con lastre in cemento armato vibrato aventi solet-
ta inferiore di spessore minimo cm 4, di larghezza di 120 cm, irrigidite con tralicci in ferro, alleggerito 
con elementi in polistirolo, where the last terns of numbers are related to the type and the first 
(01.B08.) to the family .

This the starting point.

For your deliverable follow this index:
1) Briefing 
2) Building Program and Budgeting

3) Ground Work: Demolition, Exavations and Foundations
4) Structure: incuding a 3D representation of the structure diividing tthe following families:
- Pilasters
-Beams
-Bearing walls
-Stairs
exteriors/interioris
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G)	Site	prepara?on	and	Ground	work:	(A03.)	Demoli?on,	(A04.)	
Excava?ons,	(A06.)	Consolida?ons,	and	Grids	
		
IDENTIFICATION	AND	LOCALIZATION		
		
(A03.	DemoliOons)	Photo	of	the	actual	situaOon	showing	nature	
and	localizaOon	of	demoliOons		
Graphical	representaOon	and	calculaOon	in	m3	of	demoliOons	
		
(A.04	ExcavaOons)	SchemaOc	plans	and	secOons	or	3D	view	with	
dimensioning	showing	excavaOons	needed	for	foundaOons	and	
the	realizaOon	of	the	underground	floor	integrated	by	analyOcal	
calculaOon	in	volume	
		
Site	plan	with	structural	grid	referred	to	some	existent	
cornerstones	or	other	fixed	objects	in	the	construcOon	site	in	
order	to	allow	a	correct	displacement	of	the	building.	Remember	
to	close	each	triangulaOon	or	put	angles	if	needed.	
		
QUANTITY	ESTIMATION		
According	with	descripOons	in	«IdenOficaOon	and	localizaOon»	a	
calculaOon	in	volume	is	required	for:	
DemoliOons	
ExcavaOons	









F)	Founda?ons		
IDENTIFICATION	AND	LOCALIZATION		
(A06.	B02.	B03.)	3D	visualizaOons	or	schemaOc	plans	and	secOons	of	the	FoundaOon	Floor	with	labels	
referring	each	families	and	types	of	adopted	foundaOons.	In	this	chapter	structural	walls	and/or	other	
soluOons	for	consolidaOons	of	the	building	area	are	required.		
		
Current	families/types	of	foundaOons	and	consolidaOon	works	could	be:	
foundaOon	wall	
reverse	beam	
isolated	plinth		
flat	plate	
beam-and-slab	
plate	with	pedestals	
foundaOon	on	piles	
bulkheads	
		
ONTOLOGY		
3D	secOons		or	2D	drawings	with	secOons		for	each	families	types	of	foundaOon	adopted	with	its		main	
label	and	labels	of	product	elements	(PR_)	of	its	components.	
For	composite	foundaOon	type,	current	funcOonal	elements	could	be:	
base	and	sub	base	foundaOon	
reinforced	concrete	fooOng	
reinforced	concrete	elements	(beam,	plinth,		wall,...)	
Oebacks	(for	bulkheads)	
		
Photos	and/or	drawings	with	some	technical	specificaOons	from	manufacturing	firms	or	examples	
depicOng	the	type	of	adopted	foundaOons	
		







IGURE 5.2 Examples 
of mat foundations. 
(a) Flat plate; (b) plate 
thickened under
columns; (c) beam-
and-slab; (d) plate 
with pedestals; (e) 
basement walls as part 
of mat.



QUANTITY	ESTIMATION		
Bill	of	quanOOes	obtained	from	analyOcal	calculaOon	or	from	BIM	scheduling	related	to	each	
product	elements	(PR_)	forming	the	foundaOon	types.	
		
Product	elements	(PR_)	normally	used	in	foundaOon	are:	
gravel	(for	sub-base	foundaOon)	
formworks	(to	contain	the	concrete	casOng)	
lean	concrete	(for	base	foundaOon)	
reinforced	concrete	that	can	be	disOnguished	in	different	categories	in	relaOon	to		resistance,	
durability,	...		
		
In	this	assignment	we	can	simplify	assuming	the	following	types	of	product	element	(PR_):	
gravel	for	sub-base	
concrete	type	0*	(with	weak	presence	of	rebars)	for	base		
concrete	type	C*	for	plinth,	beam	plate	
concrete	type	B*	for	joists	
*	refer	to	the	introductory	part	for	concrete	types	specificaOons	
		
In	this	chapter	do	NOT	consider	the	quanOty	esOmaOon	of	formworks	(B02.).	A	parametrical	
esOmaOon	will	be	adopted	in	the	final	cost	esOmaOon	(see	the	relaOve	chapter)	
In	the	same	way,	do	NOT	esOmate	rebars	quanOOes.	A	parametrical	esOmaOon	of	this	item	will	be	
adopted	in	the	final	cost	esOmaOon	(see	the	relaOve	chapter)	



S)	Structure:		
IDENTIFICATION	AND	LOCALIZATION		
(B02.	B03.	B04.	B07)	3D	visualizaOon	of	the	structural	system	(here,	2D	drawing	are	NOT	allowed!)	with	
labels	referring	to	the	adopted	families	and	types	
		
Current	in-situ	reinforced	concrete	structural	families/types	could	be:	
bearing	walls	and	beams	
bearing	walls	and	plates	
posts	and	beams	(mono	or	bi	direcOonal)	
column	and	plate		
		
		
ONTOLOGY		
3D	secOons		or	2D	secOons		of	each	families	types	with	its		main	label	and		labels	of	each	product	elements	
(PR_)	if	the	type	is	a	composite	type.	
		
Current	funcOonal	elements	of	foundaOon	could	be:	
pilasters	
girders	(horizontal,	verOcal,	shaped..)	
joist	(to	connect	the	main	beams	or	as	a	shearing	element)	
bearing	walls		
slab	and	plates		
stairs	
		
photos	and/or	drawings	with	some	technical	specificaOons	from	manufacturing	firms	or	examples	
depicOng	the	type	of	adopted	structure.	



QUANTITY	ESTIMATION		
Bill	of	quanOOes	obtained	from	analyOcal	calculaOon	or	from	BIM	scheduling	related	to	
each	product	elements	(PR_)	forming	the	structural	types.	
		
Product	elements	(PR_)	normally	used	in	structural	system	are:	
formworks	(to	contain	the	concrete	casOng)	
concrete	
steel	rebars	
		
Reinforced	concrete	can	be	disOnguished	in	different	categories	in	relaOon	to	
resistance,	durability,	...		
In	this	assignment	we	can	simplify	assuming	the	following	product	categories:	
		
reinforced	concrete	type	B*	for	joists		e	verOcal	beam		
reinforced	concrete	type	A*	for	pilasters	and	horizontal	beams		
*	refer	to	the	introductory	part	for	concrete	types	specificaOons	
		
In	this	chapter	do	NOT	consider	the	quanOty	esOmaOon	of	formworks	(B02.).	A	
parametrical	esOmaOon	of	this	item		will	be	adopted	in	the	final	cost	esOmaOon	(see	
the	relaOve	chapter)	
In	the	same	way,	do	NOT	esOmate	rebars	quanOOes.	A	parametrical	esOmaOon	of	this	
item	will	be	adopted	in	the	final	cost	esOmaOon	(see	the	relaOve	chapter)	







 Slab with beams: The beams frame into columns and 
support floor or roof slabs, as illustrated in Figure 2e. They 
provide moment interaction with the columns (this inter-
action is essential for the frame to resist lateral loads).

one or two directions, topped by a reinforced concrete slab 

Slab on grade is a very common form of slab construc-
tion that is placed directly on the ground. It is also called 
“floor on ground.” It is possible to confuse this term with 
the term “floor system.” The basic difference is that a slab 
on grade is supported by the earth beneath it, whereas a 
floor system is supported only by columns at a few distinct 
locations.

Beams transmit the loads from the floors to the vertical 
supports (columns). Beams are usually cast monolithically 











L)	Slabs		
IDENTIFICATION	AND	LOCALIZATION		
		
(B08)	3D	visualizaOon	or	2D	drawing	of	roof	slabs,	intermediate	internal	slabs,	and	ground	slabs	with	labels	referring	to	the	adopted	
families	and	types	
		
Current	reinforced	concrete	or	precast	slab	families/types	could	be:	
flat	slab	
hallow	slab	
waffle	slab	
with	many	variaOons	in	relaOonship	to	the	used	materials	and	methods	of	producOon	(for	example:	in-situ	or	precast).	
		
ONTOLOGY		
3D	secOons	or	2D	secOons		of	each	families	types	with	its	main	label.	In	most	cases,	do	NOT	label	the	product	elements	(PR_)	because	
many	slabs	are	normally	supplied	as	an	integrated	component.	Anyhow	a	descripOon	of	the	consOtuent	parts	off	the	slab	is	required.	
Vice	versa,	if	the	chosen	slab	is	an	in-situ	concrete	work	the	product	element	is	required	in	the	same	manner	of	the	structural	chapter.		
Current	funcOonal	elements	of	slabs	could	be:	
Structural	deck	
Formwork	and	or	voidform	
Structural	screed	
joists	
		
In	this	system	do	NOT	include	labels	of	the	following	elements	that	belong	to	other	building	system	(C02.		Pavements	and	C03.	Roofs):		
Air	control	and/or	vapor	barrier	(for	roof		slabs)	
thermal	InsulaOon	layer	(for	roof		slabs)	
screed	to	fall	or	leveling	not	bearing	screed	
waterproof	layer	(for	roof		slabs)	
pavement	bedding	and/or	bonding/adhesive	layer	
floor	finishing	
In	addiOon	do	NOT	include	labels	of	finishing	layer	below	the	intrados	of	the	structural	slab	because	are	part	of	the	finishing	category	
(E03.)	
		
photos	and/or	drawings	with	some	technical	specificaOons	from	manufacturing	firms	or	examples	depicOng	the	type	of	adopted	slabs.	
		





QUANTITY	ESTIMATION		
Bill	of	quanOOes	obtained	from	analyOcal	
calculaOon	or	from	BIM	scheduling	related	to	
each	product	type.		
Pay	aRenOon	that	inside	the	same	typology	of	
slab	differenOaOons	types	can	derive	form	a	
different	thickness	of	the	structural	screed	
(such	as	4	cm,	6,	cm.,...)	
As	menOoned	before	for	slabs	supplied	as	a	
completed	component	the	quanOty	esOmaOon	
of	its	element	is	NOT	required.	The	quanOty	
esOmaOon	should	be	run	as	a	type	without	the	
analyOcal	quanOty	breakdown	of	the	individual	
elements.		
For	in-situ	concrete	slab	analyOcal	esOmaOon	
refers	to	instrucOons	provided	in	the	structure	
chapter	
		



6)		Not	Bearing	External	Walls			
IDENTIFICATION	AND	LOCALIZATION		
		
(C01.)	3D	visualizaOon	system	or	2D	views/plans		with	labels	referring	to	the	adopted	
families	and	types	of	facades,	and	verOcal	envelopes.	
According	to	the	technological	soluOons	adopted	for	the	project	(for	example	curtain	wall,	
precast	integrated	envelopes	panels	or	uniOzed	construcOon	in	general),	localizaOon	
drawings	and/or	3D	model	views	could	integrate	the	external	windows	and	doors	
category	as	well.	In	this	case	types/families	should	be	defined	according	to	the	walls/
windows	combinaOons.	
		
There	is	a	large	number	of	families/types	for	this	building	system	depending	form	the	
nature	of	classificaOon	(funcOonal,	technological,	topological,...).	
By	morphology	a	very	limited	list	could	be:	
monoliOc	
mulOlayer	
venOlated	facade	
curtain	wall	
double	skin	facade	
		
by	topology;	
inserted	
semi-inserted	
external.	
		
Another	useful	classificaOon	can	be	defined	according	with	its	parts	such	as:																	
base	
wall	
parapet	
corner	wall.	



ONTOLOGY		
3D	secOons		or	2D	secOons		of	each	families	types	with	its		main	label	and		labels	of	each	
product	elements	(PR_)	if	the	type	is	a	composite	type.	
		
Current	funcOonal	elements	of	external	walls	could	be:	
Veneer	and	finishing	layer	(cladding,	plaster,	Oles,	blocks..)	
Finishing	support	(hallow	clay,	bricks,..	studs	and	framing)	
Air	gap	
thermal	insulaOon	layer		
Structural	core	(masonry,	self	bearing	panels,	frames)	
air	control	and/or	vapor	barrier		
internal	wall	(hallow	clay,	gypsum	boards,..)	
internal	finishing	(painOng,	coaOng,..)	
and	external	windows	and	doors	if	are	included	inside	this	category	
		
In	this	system	do	NOT	include	labels	of	the	following	elements	that	belong	to	other	
building	system	(C02.		Pavements	and	C03.	Roofs):		
Air	control	and/or	vapor	barrier	(for	roof		slabs)	
thermal	InsulaOon	layer	(for	roof		slabs)	
screed	to	fall	or	leveling	not	bearing	screed	
waterproof	layer	(for	roof		slabs)	
pavement	bedding	and/or	bonding/adhesive	layer	
floor	finishing	
In	addiOon	do	NOT	include	labels	of	finishing	layer	below	the	intrados	of	the	structural	
slab	because	are	part	of	the	finishing	category	(E03.)	
		
photos	and/or	drawings	with	some	technical	specificaOons	from	manufacturing	firms	or	
examples	depicOng	the	type	of	adopted	slabs.	
		
Photos	and/or	drawings	with	some	technical	specificaOons	from	manufacturing	firms	or	
examples	depicOng	the	type	of	adopted	envelope	walls.	







QUANTITY	ESTIMATION		
Bill	of	quanOOes	obtained	from	analyOcal	calculaOon	or	from	
BIM	scheduling	related	to	each	product	type.		
Product	elements	(PR_)	normally	used	in	not	bearing	
external	wall	system		are	a	mulOtude.	A	reference	list	can	
be	:	
		
Bricks/	allow	clay	
Concrete	blocks	
Tiles	(marble,	Ceramic,	plasOc,)	
Panels	(Concrete,	polycarbonate,	glass,..	
Different	kind	of	buR	thermal	insulaOons	(corks,	
polystyrene,		
Studs	
Membranes	
Wallboards		
Bris	soleil	
spandrel		
mullions	
screens	
and	windows	if	an	integrated	type	is	adopted.	
		
Although	a	descripOon	of	parts	and	elements	forming	the	
external	envelope	types/families	are	required,	for	technical	
soluOons	supplied	as	a	completed	components,		do	NOT	
breakdown	them	in	elements,	and	do	NOT		esOmate	them	
as	sum	of	different	part.	Prices	for	this	kind	of	products	are	
all	included	and	expressed	in	squared	meters.	
Some	consideraOons	can	be	applied	for	external	windows	
and	doors.		
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Components Schedule is a very effective system for describing parts of the building.
BIM provides automated devices to produce them. Other solutions be offered by CAD in con-
junction with spreadsheet.




