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VIBRATION ISOLATION PROBLEM IN
MULTISTOREY BUILDINGS

(A CASE STUDY)
R. RADHA KRISHNAN* & B.V.S.R.K. RAV| PRASAD**

SUMMARY

The vibration isclation for a Multistorey hosplial
building of eight storeys housing a set of air com-
pressors for central air conaqitioning system in the
ground floor of the complex is to be studied and
proper recommendations shall be made to avoid
complications involving sophisticated and sensitive
equipments used for surgical operations. Added
to this are the traffic induced vibrations caused by
the vehicles around the building. Actual vibration
readings are taken when all the compressors are
running and all are off and then remedial measures
are suggested.

GENERAL

Vibration problems in a multistorey buildings are caused by many
factors. Wind induced vibration, traffic, induced vibrations, vibrations
induced by housing heavy machinery like air compressors Inside the
building are a few examples. Of these the first two viz. wind induced
and traffic induced vibrations can be mitigated to a certain extent since
they will be sporadic but the last mentioned vibration is due to the heavy
machinery housed inside this building poses a very big problem, Since
at the present case it was not possible to keep the air compressors
outside the building, a solution has to be arrived at to make the building
useful when all the compressors are being run,

THE LOCATION OF THE AIR COMPRESSORS AND ITS
EFFECTS

The plan and elevation of the building are shown in Fig.1. The
building is surrounded by a road with heavy traffic on one side and on
the other side by a railway line. But the measurements taken at peak
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hours do not show ény noticeable vibration level which will hamper the
working inside. Hence the effect of traffic induced vibration can be

ignored. This buiiding is located near the seashore and the wind
induced vibrations also during the months of heavy wind are not very
marked.

For the central air conditioning of the building, five numbers of 80
TR capacity of A/C. plants are installed and they are located at the
ground floor of the building. The building is a framed structure of
eight storey height and founded on piles. All the plants are resting on
special concrete foundation and these machine foundations are separa-
ted from the floors by means of rubber pads. Twelve sets of rubber
pads of four numbers in each set are used for isolation purposes,

Out of the five A/C piants one unit is kept as stand by. The chilled
water pipe lines are extending from ground floor to fourth floor and
also there are fourteen Air Handling Units Installed at both the extrome
corners of each floor, where air conditioning facilities are provided.

THE ACTUAL VIBRATION MEASUREMENTS AND THEIR
ANALYSIS

The company which has installed the air compressors has provided
rubber pads between the foundation and the floor. In addition to taking
measurements at various points near the compressor in the ground
floor, in the operation theatres in the first and second floor, in the
eighth floor, the rubber pads used for vibration isolation were also
tested for their static deflection, The entire operation of taking the
readings were repeated after switching off all the compressors also.

The vibration amplitude readings are tabulated in Table 1. These
readings are analysed with following view points.

{i) Whether the axisti'ng fevels in full load operations are detri-
menta! to the safety of the building.

(ii) Whether the existing levels cause any discomfort to the
personnel,
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THE REPORT

Regarding (i), stated above in the lght of the data quoted in refere-
nce (1), the displacement levels will not cause any structural damage.
As far as the comfort and interference with human activity is concerned
the leveis observed may cause slight discomfort. In order to Improve
the existing situation a littie more isolation is recommended. The
present isolation degree (f/fn} works out to be around 4.5. A degree
of isolation of the order of at least 6 to 8 Is preferable which means
increasing the static deflection of the Isolator by having softer pads.

All the five compressors were tested by running any four compres
ssors at a time as per the design norms adopting permutation and
combination of the available five units and the amplitudes of the
vibration were recorded while running the compressors, All the readings
recorded are as detailed in the Annexure-I.

When the compressors 1,23 and 5 are working, the amplitudes
measured in aill the operation theatres of | and il floors except theatre

No. 9 and 10, are less than 1 Micron i.e. in 16 theatres the amplitude of
the vibration is aimost NIL,

When the compressors 1,2 and 3 are alene used (switching off 4
and 5) the amplitudes measured in the operation theatres (of | and Il
fioors) 9 and 10, varles from 1 to a peak value of 3.75 microns only.
Obviously in the other 16 theatres it is less than one micron only.

As per the heat load calculations the total tonnage required for the
use of operation theatres is around 210 TR only. When the piant 1,2
and 3 (3 Nos. of 90 TR each) are on and running with full capacity the
chilled air throw would be around 270 TR which is more than what is
required as per the design norms and the amplitudes of vibration fevel
|s also less than one micron in most of the theatres.

As such, all the operation theatres and connected wards, intensive
care unit etc,, in and around the area, can safely bs used with the
aﬁrconditionlng facility, by using the A.C. Plants 1,2 and 3 without any
problem.

" When the additional load for VIP rooms and other impefemt rooms
etc. is added, the additional tonnage of air conditiening required as per
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the heat load is around 140 TR, To augment this additionai ioad, one
more compressor is to be necessarily switched on. When the compre-
ssor No. 5 is added with the compressor 1,2 and 3 the amplitudes of
vibration, recorded is only 1 micron, in all the operation theatres and
other places, except the operation theatres 9 and 10, where the vibration
level is around 3.75 to 5 microns,

Normally, the amplitude of vibration leve! in such high rise building
without any machinery wouid be around 1 to 2 microns due to wind
action, movements of live loads and other environs like vehicular traffic
etc. Inthe present case, even with the machinery in the ground floor
the recorded amplitudes of vibration level is only about 1 micron when 3
compressors are working and rises to a peak value of 3.75 micron when
the 4th compressor is added to the system ie, compressor No. 5.

This amplitudes of vibration level Is acceptable and unaveidable for
such high rise buildings. As such, the entire building can be used

safely with plants 1,2 and 3.

The plant No. IV when it Is switched on, the amplitude of vibration
increases and hence the machine requires some adjustment. As per
the original design, one of the unit has to be kept as standby. Hence,
the plant No. IV can be Isolated and kept as standby. If the plant No. IV
is proposed to be used, keeping one of the other units as standby, the
increase in amplitudes of the vibration level can be brought down
within the permissible level by balancing the same to run in synchroni-

zation with other units. The same can be done for plant No. 5 also to.

the extent needed.

RECOMMENDATIONS

From the results, recorded, the vibration level is far below, for such
huge structural building. Hence, the operation theatres except 8 & 10
and other areas for which air-conditioning facitities is provided with 5
Nos. 90 TR (1 No. as standby) can be safely used by running either
with the combination of plant 1, 2 and 3 for part lcad or 1,2,3 and 5 for
the total load at a time keeping the plant No. IV as standby.

.
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Fig. 1. Layout showing the Compressor Plant and the points where vibration
measurements have been made



