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	1. ROOFS
Module-3
  



	3. A roof is  defined as the uppermost part of a building which is constructed
in the form of a framework to give protection to the building against rain,
heat, snow, wind, etc. A roof basically consists of structural elements
provided at the top of building for the support of roof coverings.
 


	4. ROOF SYSTEMS
The roof  system functions as the primary
sheltering element for the interior spaces of a
building.
The form and slope of a roof must be
compatible with the type of roofing—shingles,
tiles, or a continuous membrane—used to shed
rainwater and melting snow to a system of
drains, gutters, and downspouts.
Like floor systems, a roof must be structured
to span across space and carry its own
weight as well as the weight of any attached
equipment and accumulated rain and snow.
 


	5. The form of  a roof structure—whether flat or pitched, gabled or hipped,
broad and sheltering, or rhythmically articulated—has a major impact on
the image of a building.
The roof may be exposed with its edges flush with or overhanging the
exterior walls, or it may be concealed from view, hidden behind a parapet.
If its underside remains exposed, the roof also transmits its form to the
upper boundaries of the interior spaces below.
ROOF SYSTEMS
 


	6. Flat Roofs
As the  name implies, this roof appears flat in structure, although it is always
pitched at a wider angle to allow water runoff. Typically, flat roofs are ideal for
drier areas, not those that receive large amounts of rainfall.
 


	7. Sloping Roofs/Pitched roofs
  


	8. Sloping Roofs/Pitched roofs
  


	9. GABLE ROOF
The gable  is roof is typically triangular, forming an inverted/upside ‘V’ shape. It
is basically made of two sides with a middle gap called a gable.
HIP ROOF
hip roof is made of four or more sloping sides/planes and can be square or
rectangular. The planes are designed to slope downwards from the ridge at
the top, at an angle determined by the size of the house.
Sloping Roofs/Pitched roofs
 


	10. GAMBREL ROOF
Similar to  both the gable and mansard roofs in design, the gambrel roof is made of
two planes sloping downward from a top ridge. Much like the mansard, one plane
of the roof has a distinct lower pitch than the other.
BUTTERFLY ROOF
In contrast with the gabled roof, this roof shape is made of two planes slanting
downwards toward each other to form a butterfly wing shape.
MANSARD ROOF
The mansard roof is a four-sided roof with a double slope on each side. The lower
slope on each side is steeper than the upper, with the sides being flat or curved.
 


	11. TYPES OF ROOFS
1.  Pitched or Sloping Roofs
2. Flat Roofs or terraced Roofs
3. Curved Roof
 


	12. 1. Pitched or  Sloping Roofs
The definitions of technical terms used in connection with the pitched roofs are given below.
PRINCIPAL RAFTER:- These are the inclined
members of a truss.
COMMON RAFTER:-These are the intermediate
rafters, which give support to the roof coverings.
PURLINS:- The wooden pieces which are placed
horizontally on principal rafters to carry the
common rafters are known as purlins.
RIDGE:-It is defined as the apex line of the
sloping roof.
Common rafter
Ridge
Purlins
Principal rafter
 


	13. 1. Pitched or  Sloping Roofs
CLEATS:- Small blocks of wood which are
fixed on truss to prevent the sliding of
purlins.
SPAN:- The horizontal distance between
the internal faces of walls or supports is
known as span or clear span.
RISE:- It is the vertical distance between
the top of the ridge and wall plate.
PITCH:- It is the inclination of the sides of
a roof to the horizontal plane. It is
expressed in degrees or as a ratio of rise
to span.
The definitions of technical terms used in connection with the pitched roofs are given below.
 


	14. 1. Pitched or  Sloping Roofs
HIP RAFTER:- Which provided at the
junction of two roof slopes.
EAVES:-The lower edge of a roof which
are resting upon or projecting beyond the
supporting walls are known as eave.
HIP:-The angle formed at the intersection
of two roof slopes is known as hip.
The definitions of technical terms used in connection with the pitched roofs are given below.
GABLE:-The triangular upper part of a wall
formed at the end of a pitched roof is
known as gable.
VALLEY:-When two roof surfaces meet
together and form an internal angle, a
valley is formed.
 




	17. In this type  of roofs common rafters are provided to each slope without any intermediate
support. Such roof is used only when the span is limited to 5m.
1. Lean-to-roof
• It is the simplest form of a pitched roof and it is
known as pent roof or Aisle roof.
• In this type of roof, one wall is carried up sufficiently
higher than the other to give necessary slope to the
roof.
• A lean-to roof is generally used for sheds, outhouses
attached to main buildings veranda etc.
• This is suitable for a maximum span of 2.4m..
Single Roofs
 


	18. In this type  of roofs common rafters are provided to each slope without any intermediate
support. Such roof is used only when the span is limited to 5m.
2. COUPLE ROOF
• This type of roof is formed by couple or pair of
rafters which slope to both the sides of the
ridge of the roof.
• In this type of roof the common rafters slope
upwards from the opposite walls and they
meet on a ridge piece in the middle as shown
in the fig.
• A couple roof is suitable for spans up to about
3.6m.
Single Roofs
 


	19. In this type  of roofs common rafters are provided to each slope without any intermediate
support. Such roof is used only when the span is limited to 5m.
3. COUPLE CLOSE ROOF
• This roof is just similar to couple roof except that
the ends of the couple of the common rafters is
connected by horizontal member, called tie
beam.
• The tie beam prevents the tendency of rafters to
spread out and thus danger of overturning of the
walls is avoided.
• The tie beam may be a wooden member or a
steel rod.
• This roof can be adopted economically up to the
span of 4.2m.
Single Roofs
 


	20. In this type  of roofs common rafters are provided to each slope without any intermediate
support. Such roof is used only when the span is limited to 5m.
4. COLLAR BEAM ROOF
Single Roofs
• When the span increases or when the load is
more the rafters of the couple close roof have the
tendency to bend.
• This is avoided by raising the tie beam and fixing
it at one-third to one-half of the vertical height
from the wall plate to the ridge. This raised beam
is known as collar beam.
• This beam roof is adopted to economise the
space
and to increase the height of a room.
• This roof can be adopted up to a maximum span
of 4.8m.
 


	21. Double Roofs or  Purlin Roof
• When the span exceeds 2.4m, the necessary size
for the rafters becomes uneconomical.
• Hence in order to reduce the size of rafters,
intermediate supports called purlins are
introduced under the rafters as shown in fig.
• This roof can be adopted economically up to
4.8m.
 


	22. Framed or Trussed  Roof
• When the span exceeds 5 m and when there are no inside supporting walls
or partitions for purlins, framed structure known as trusses are on the roof,
position of cross walls, span and material of the truss.
• The spacing is 3m for wooden trusses.
• Trusses carry the ridge piece and purlins on which the common rafters rest.
 


	23. Framed or Trussed  Roof
1. KING POST TRUSS
• In this type of truss, the
central post known as king-
post forms support for the
tie beam.
• The inclined members,
known as struts, prevents
the principal rafters from
bending in the middle.
• A king-post truss suitable for
roofs of span varying from 5
to 8 m as shown in fig.
 


	24. • This truss  is differ from a king-
post truss in having two vertical
members known as queen
posts.
• The upper ends of the queen
posts are kept in position by
means of a horizontal member
known as straining beam.
• Additional purlins are
supported on the queen posts.
• A queen post truss is suitable
for roof spans varying 8 to 12 m
as shown in the fig below
Framed or Trussed Roof
2. QUEEN POST TRUSS
 


	25. Framed or Trussed  Roof
3. MANSARD TRUSS
• This is a combination of king
post and queen post trusses.
• Lower queen post & upper
king post trusses.
• Use of mansard trusses results
in the economy of space
and room may be provided
in the room as shown in the
figure.
 


	26. Framed or Trussed  Roof
4. TRUNCATED TRUSS
• This truss is just similar to the
Mansard truss except that
the top is finished flat with
a gentle slop on one side.
• It is used when a room is
required in the roof.
 


	27. Framed or Trussed  Roof
5. BEL-FAST TRUSS
• This truss is in the form of a bow .
• It consists of thin sections of timber with
its top chord curved.
• It can be used for long span about 30m.
 


	28. Framed or Trussed  Roof
6. STEEL TRUSS
• For spans greater 12m, it becomes
economical to use steel trusses.
• For smaller spans, steel trusses consists
of angles riveted or welded together
through plates known as gusset
plates.
• As steel resists both compression and
tension stresses, the design of steel
truss is simplified various types of steel
trusses are shown in Fig.
 


	29. Framed or Trussed  Roof
7. COMPOSITE ROOF TRUSS
This truss composed of wooden
members and steel. Steel
members resists tension. A
composite truss is light and
economical
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