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1. What are the different properties and uses of artificial timber ?

2. What are the systems and problems on ventilation? Describe with sketches.

3. Write the advantages and disadvantages of prefabrication.

4. What are the electrical service requirements in high rise building?

High rise building power supply requirement are
1. General lighting and power
i. Light for general illumination
ii. seeking tasks, decorative features,
iii.
hallways and stairways,
iv. other power for appliances and other office machines
2. Heating, Ventilation and Air-Conditioning system
I. Air- conditioning for temperature control
II. Heaters for humidity control
3. Transport System
I. Elevators and Escalators
II. Conveyors, Dumbwaiters etc
4. Water Pumps
I. Potable and Non- potable water supply
II. Water sprinkle (Fire suppression)
III. Pumps/Drainage
IV. Sewage Ejectors
5. Communication Systems
I. Telephone System
II. Intercom
6. Automatic Doors
I. Entrance and Exit for Pedestrians
II. Garage and fright
7. Central Computing System
I. CPU and Peripherals
II. Terminals
8. Auxiliaries
I. Intrusion and hold-up control system
II. Fire suppression and alarm system
III. Sound reinforcement and video facilities
IV.
Noise masking’s and acoustics

5. What are the sources of weakness in RCC framed building?

6.

Describe briefly how plastics are used in construction of structures

1) Classify retrofitting techniques and describe their uses.

1. What do you mean by earthing? Describe the process and advantages
of earthing.
Earthing is the proper connection of exposed metal parts of an electrical circuit to the
ground. ... When the live wire touches the earth wire, large current flows through it
and causes the fuse to blow off or circuit breaker to trip and thereby protecting the
appliance as well as users.
Definition: The process of transferring the immediate discharge of the electrical
energy directly to the earth by the help of the low resistance wire is known as the
electrical earthing. The electrical earthing is done by connecting the non-current
carrying part of the equipment or neutral of supply system to the ground.

Types of Electrical Earthing
The electrical equipment mainly consists of two non-current carrying parts. These
parts are neutral of the system or frame of the electrical equipment. From the earthing
of these two non-current carrying parts of the electrical system earthing can be
classified into two types.



Neutral Earthing
Equipment Earthing.
Neutral Earthing
In neutral earthing, the neutral of the system is directly connected to earth by the help
of the GI wire. The neutral earthing is also called the system earthing. Such type of
earthing is mostly provided to the system which has star winding. For example, the
neutral earthing is provided in the generator, transformer, motor etc.
Equipment Earthing
Such type of earthing is provided to the electrical equipment. The non-current
carrying part of the equipment like their metallic frame is connected to the earth by
the help of the conducting wire. If any fault occurs in the apparatus, the short-circuit
current to pass the earth by the help of wire. Thus, protect the system from damage.

Importance of Earthing
The earthing is essential because of the following reasons




The earthing protects the personnel from the shortcircuit current.
The earthing provides the easiest path to the flow of shortcircuit current even after the
failure of the insulation.
The earthing protects the apparatus and personnel from the high voltage surges and
lightning discharge.

Earthing can be done by electrically connecting the respective parts in the installation
to some system of electrical conductors or electrodes placed near the soil or below the
ground level. The earthing mat or electrode under the ground level have flat iron riser
through which all the non-current-carrying metallic parts of the equipment are
connected.

When the fault occurs the fault current from the equipment flows through the earthing
system to the earth and thereby protect the equipment from the fault current. At the
time of the fault, the earth mat conductors rise to the voltage which is equal to the
resistance of the earth mat multiplied by a ground fault.

The contacting assembly is called earthing. The metallic conductors connecting the
parts of the installation with the earthing are called electrical connection. The earthing
and the earthing connection together called the earthing system.

3. Write short notes on.
(a) Micro silica
(b) Soil Reinforcing
(c) Acoustic material
(d) Geo-synthesis

4. Discus about the building characteristics in earthquake resistance
construction.
Earthquake-resistant or seismic structures are designed to protect buildings to
some or greater extent from earthquakes. While no structure can be entirely immune
to damage from earthquakes, the goal of earthquake-resistant construction is to erect
structures that fare better during seismic activity than their conventional counterparts.
According to building codes, earthquake-resistant structures are intended to withstand
the largest earthquake of a certain probability that is likely to occur at their
location.This means the loss of life should be minimized by preventing collapse of the
buildings for rare earthquakes while the loss of the functionality should be limited for
more frequent ones.

Stiffness and Strength
When designing earthquake-resistant buildings, safety professionals recommend
adequate vertical and lateral stiffness and strength – specifically lateral.
Structures tend to handle the vertical movement caused by quakes better than
the lateral, or horizontal, movement. Without considering earthquakes,
professionals still focus on a building’s vertical stiffness and strength as it has to
support itself. However, earthquakes introduce new directional forces that may

not be prepared for. Buildings will shift left and right during the event, and, if
not built properly, will quickly destabilize.
Regularity
This characteristic refers to the movement of the building when pushed in lateral
directions. Safety professionals and building designers want the building to move
equally so as to dissipate the energy without placing too much force on one side or
another. If a building is irregular, then weaknesses will become apparent when the
building sways. The weakness will compromise and the structure will see
concentrated damage – which compromises the structure as a whole.
Redundancy
Possibly one of the most important safety characteristics when designing for safety,
redundancy ensures there are multiple strategies in place in case one fails. These can
potentially add to the building cost, but redundancies prove their worth if/when a
natural disaster such as an earthquake occurs. Safety professionals advise equally
distributing mass and strength throughout the structure so strength isn’t solely reliant
on one factor.
Foundations
A stable foundation is a major characteristic of building a large structure regardless of
natural disaster risks. It is critical for a building’s long-term survival, and a stronger
foundation is necessary to resist an earthquakes powerful forces. Different areas have
unique foundational characteristics that define how a structure’s base needs to be
reinforced. Professionals have to closely observe how the ground reacts and moves
before building. Buildings designed to withstand violent earthquakes have deep
foundations and driven piles. To stabilize these drastic measures, the foundations are
connected so they move as a unit.
Continuous Load Path
Tying into the stable foundation characteristic, structural and non-structural
components of a building need to be interconnected so inertial forces dissipate.
Multiple points of strengths and redundancies share the force instead of the quake
splitting the foundation apart. This is the continuous load path characteristic that
safety professionals, architects, and engineers must remain wary of during design. If
the structure is not comprehensively tied together, components will move
independently and collapse will be imminent. The continuous load path is the
earthquake’s journey through the building – laterally and vertically. It is vital the path
is intact or else it won’t be able to dissipate an earthquake’s powerful shudders.

Earthquakes happen less frequently than other natural disasters, but building
earthquake-resistant buildings protects against all natural disasters. Safety
professionals keep people’s safety a priority when researching and developing
protective strategies for structural integrity. Due to the amount of synergy needed to
develop earthquake-resistant building provisions, safety professionals work closely
with other fields. They have to appreciate multiple factors they may not be experts in
and communicate with other professionals to find the most effective solutions.
5. Describe different earth moving and compacting equipments indicating
their specific use with suitable sketches.

1. Light soil compacting equipments
2. Heavy soil compacting equipments
1. Light Soil Compacting Equipments:

These equipments are used for soil compacting of small areas only and where the
compacting effort needed is less. Below are light equipments for soil compaction:

(i) Rammers:
Rammers are used for compacting small areas by providing impact load to the soil.
This equipment is light and can be hand or machine operated. The base size of
rammers can be 15cm x 15cm or 20cm x 20cm or more.
Describe different earth moving and compacting equipments indicating their specific
use with
suitable sketches.

For machine operated rammers, the usual weight varies from 30kg to 10 tonnes (6
lbs to 22000 lbs). These hammers with 2- 3 tonnes (4400 to 6600 lbs)weights are
allowed to free fall from a height of 1m to 2m (3ft to 7ft) on the soil for the
compaction of rock fragments.
Rammers are suitable for compacting cohesive soils as well as other soils. This
machine in areas with difficulty in access.

(ii) Vibrating Plate Compactors:

Vibrating plate compactors are used for compaction of coarse soils with 4 to 8%
fines. These equipments are used for small areas. The usual weights of these
machines vary from 100 kg to 2 tonne with plate areas between 0.16 m2 and 1.6 m2.

Heavy Soil Compaction Equipments:
These compacting machines are used for large areas for use on different types of
soils. The heavy compaction equipments are selected based on moisture content of
soil and types of soil. Following are different types of these equipments:

Smooth Wheeled Rollers:
Smooth wheeled rollers are of two types:


Static smooth wheeled rollers



Vibrating smooth wheeled rollers

The most suitable soils for these roller type are well graded sand, gravel, crushed
rock, asphalt etc. where crushing is required. These are used on soils which does
not require great pressure for compaction. These rollers are generally used for
finishing the upper surface of the soil. These roller are not used for compaction of
uniform sands.

The performance of smooth wheeled rollers depend on load per cm width it
transfers to the soil and diameter of the drum. The load per cm width is derived
from the gross weight of the drum.
The smooth wheeled rollers consists of one large steel drum in front and two steel
drums on the rear. The gross weight of these rollers is in the range of 8-10 tonnes
(18000 to 22000 lbs). The other type of smooth wheel roller is called Tandem
Roller, which weighs between 6-8 tonne (13000 to 18000 lbs).
The performance of these rollers can be increased by increasing the increasing the
weight of the drum by ballasting the inside of drums with wet sand or water. Steel
sections can also be used to increase the load of the drum by mounting on the steel
frame attached with axle.

The desirable speed and number of passes for appropriate compaction of soil
depends on the type of soil and varies from location to location. About 8 passes are
adequate for compacting 20 cm layer. A speed of 3-6 kmph is considered
appropriate for smooth wheel rollers.

Vibrating smooth wheeled rollers
In case of vibrating smooth wheeled rollers, the drums are made to vibrate by
employing rotating or reciprocating mass.
These rollers are helpful from several considerations like:(i) Higher compaction level can be achieved with maximum work
(ii) Compaction can be done up to greater depths
(iii) Output is many times more than conventional rollers

Although these rollers are expensive but in the long term the cost becomes
economical due to their higher outputs and improved performance. The latest work
specifications for excavation recommends the use of vibratory rollers due to their
advantage over static smooth wheeled rollers.

(ii) Sheepsfoot roller Roller:
Sheepsfoot rollers are used for compacting fine grained soils such as heavy clays
and silty clays. Sheepsfoot rollers are used for compaction of soils in dams,
embankments, subgrade layers in pavements and rail road construction projects.
Sheepsfoot rollers are of static and vibratory types. Vibratory types rollers are used
for compaction of all fine grained soils and also soil with sand-gravel mixes.

Generally this roller is used for compaction of subgrade layers in road and rail
projects.

As seen in picture above, sheepsfoot rollers consist of steel drums on which
projecting lugs are fixed and can apply a pressure upto 14kg/sq cm or more.
Different types of lugs are namely spindle shaped with widened base, prismatic
and clubfoot type.
The weight of drums can be increased as in the case of smooth wheeled rollers by
ballasting with water, wet sand or by mounting steel sections.
The efficiency of sheepsfoot rollers compaction can be achieved when lugs are
gradual walkout of the roller lugs with successive coverage. The efficiency is
affected by the pressure on the foot and coverage of ground obtained per pass. For
required pressure and coverage of ground, the parameters such as gross weight of

the roller, the area of each foot, the number of lugs in contact with the ground at
any time and total number of feet per drum are considered.
The compaction of soil is mainly due to foots penetrating and exerting pressure on
the soil. The pressure is maximum when a foot is vertical.

(iii) Pneumatic Tyred Rollers:
Pneumatic tyred rollers are also called as rubber tyred rollers. These rollers are
used for compaction of coarse grained soils with some fines. These rollers are least
suitable for uniform coarse soils and rocks. Generally pneumatic tyred rollers are
used in pavement subgrade works both earthwork and bituminous works.

Pneumatic rollers have wheels on both axles. These wheels are staggered for
compaction of soil layers with uniform pressure throughout the width of the roller.
The factors which affects the degree of compaction are tyre inflation pressure and
the area of the contact. The latest rollers have an arrangement to inflate the tyre to

the desired pressure automatically. The total weight of the roller can be increased
from 11.0 tonne to 25.0 tonne or more by ballasting with steel sections or other
means.

(iv) Grid Rollers:
Grid rollers are used for compaction of weathered rocks, well graded coarse soils.
These rollers are not suitable for clayey soils, silty clays and uniform soils. The
main use of these rollers are in subgrade and sub-base in road constructions.

As the name suggests, these rollers have a cylindrical heavy steel surface
consisting of a network of steel bars forming a grid with squire holes. The weight
of this roller can be increased by ballasting with concrete blocks.
Typical weights vary between 5.5 tonnes net and 15 tonnes ballasted. Grid rollers
provide high contact pressure but little kneading action and are suitable for
compacting most coarse grained soils.

(v) Pad Foot / Tamping Rollers:
These rollers are similar to sheepsfoot rollers with lugs of larger area than
sheepsfoot rollers.

The static pad foot rollers also called tamping rollers have static weights in the
range of 15 to 40 tonnes and their static linear drum loads are between 30 and 80
kg/cm. These rollers are more preferable than sheepsfoot roller due to their high
production capacity, and they are replacing sheepsfoot rollers.
The degree of compaction achieved is more than sheepsfoot rollers. The density of
soil achieved after compaction with this roller is more uniform.
These rollers operate at high speeds, and are capable to breaking large lumps.
These rollers also consists of leveling blades to spread the material.
Pad foot or tamping rollers are best suitable for compacting cohesive soils.

