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Challenges in high-rise buildings

For high-rise structures,
the wind force becomes a
major concern in design
of the structural frame

Post Workd War-ll, thare has baan
an increasing influx of people to cities
from rural hinterland. This has created
a situation whare high-rise buikdings
have become a necessily in cities due
o a number of contributing factars,
the principal among them are an
acute scarcity of land in urban areas,
Increasing resistance of farmers on
the finges of urban agglomerations
lo land acquisition and rising demand
for housing stock and various facilities
and amenities.

The planning and design of high-
rise buildings presents a host of
chalienges. This article iz an attermpt
to enumerate these challenges. While
some of the chalenges are peculiar
to high-nses, some are indepandent
of height of the struchure, bul assume
critical importance in caga of high-rise
siructures.

Since the boom in high-rise
construction in indian cites is recent,
a high-risa structure stands out
automatically. But at the same time,
it should not look intimidating for
onlookars as wall as regidents of
surmounding properties.

On the confrary, it should be a kind
of structure that professes to serve its
neghbourhood This is particularty
true for older localties in cies which
have saveral hevitage siruciures

The highrrise, no doubl, will look
imposing but it should not give
a fealing of visual aggression or
aesthetc oppression. In other words
it has to be in harmony with its
streetscape. This could be achieved

only by drawing on the architectural
herntage and culiure of the place

Al the same time, a high-rise
edifice should not only be aesthetically
pleasing but should also combine
practicality

Thus evolving a coherenl design
concep! becomes a challenge in
itsa,

Technical challenges

The columns and shear walls of
lower fioors camy progressively higher
loads increasing their sza T
85 one moves downwards. In order
to get maimum usable space and
preserve the usability of rooms, it
becomes necessary 1o rastrict the
gize of columns and thickness of
shear walls. This leads to adoption
of higher grades of concrete and
reinforcement steel as you come 1o
the lower fioors.

Beyond a certain height, composite
structure incorporating structural
steel becomes inevitable as RCC
columing will be too large as 1o make
a room unusable with large comer
projactions.

The use of higher grades of
concrele is necessitated, which calls
for closer quality control.

Since the size of columns and
thickness of shear walls is restricted,
there will be increasing congestion
of reinforcement bars in lower fioors.
This presents challenges in placing
and compacting of concrate, and
workability of the concrete mix needs
thought.

Higher cemeant content of higher
grades of concrete entails higher
evolution of heat of hydration and
highesr shnnkage

As the struciure rises higher
and higher, it takes longprdor fifting
or pumping the concrefe’ to the
required heighbt and use crw

admodures Decomes ineviiabls.
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Az the structure rises upwards,
it takes longer for al other malerials
to reach the working floor and the
personnel also require more time to
reach there and for coming down
&1 the end of the day's work. This
results in lesser outpul as the structure
Ogressos upwards.

There is a need to factor this in
while working out the tima pariod for
a project.

Personnel lifts installed will have
to be retained il &t least one of the
regular elevators is operational This
affects completion of extemal finkshes
and site development in the portion
occupied by the personnel lift's and
celays final handing over.
Expansion and contraction

Problems associaled with daily and
soasonal expansgion and contraction
of the structural frame need 1o be
taken into account In structural deskgn
as well as in Installation of various
services |ike pipelines. Integrity of
various architectural finishes also
assumes greater impaortance.

For high-rise structures, the wind
force becomas @ major concem in
design of the structural frame. The tit
induced by wind force has to be taken
Inio account. Apart from the design
of the structural frama, this filt can
affect architectural finishes and the
alignment of varous services.

Because of the strong winds
to which high-rises are subjected,
waterighiness of the buliding ervelope
in general and watertightness of
the windows and balcony doors
and ratiling of shutters needs
consicaration

Thespumpsgrequired for water
supply*{loehuman consumption, for
fire-fighting andifior air-conditioning)
havi it be Of hichcapacty Tre pipes,
fittirifpg anc figiures.and also requined o

Since there is an economical
limit to the high pressure o which
these can be subjecled, introduction
of break-pressure tanks al certain
interval becomes a necessity. This in
tum requires provision of senvice fioors
at intervals.

Working at height makes safety
a paramount concern. Thus the
scafioldings, staging, safety curtains,
baricades, railings, eic. all have 1o be
plarned and designad carefully. This
applies to subsequent maintenance
and repairs of the buiding during its
sanvice lifa.

Furthermore, access for
maintenance and repairs will have
to be planned in advance and the
building should be designed to
faciitate mantenance and repairs. This
is particularly soin case of the building
emvelope and its accessibility.
Safety for all

Enclosing the struclure under
construction with safety curtain also
needs to be planned with due care not
only for the safety of the personnal, but
to protect surmounding properties and
their occupans as well as vehicular
and pedestrian traffic in the adjacent
streets.

One should bear in mind that
even a small pieca of stone falling
from great height can prove fatal and
therefore the safety curtain should be
such as to arrest even a small piece ol
aggregate that goes into concrate.

Problems of safety and rescue of
the occupants In casa of emergencies
is very important, imespective of the
height of the structure. However,
in case of high-rises, this assumes
crijcal igmponance due fo the time
required to bring people Hown 10
safety. Thanafore, apart from provigion
of fire lift, nﬁm chutes, planning and
cesign gl pPAssages, comidors and
slmrcaselﬁ F':&e%: canful planning.
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Constructing @ high-rise in place
of an existing smaller bullding using
extra FAR, significantly increases load
on the local infrastructure = particulary
water supply and sewerage system.

Therefore, it I8 necessary to
provide a sewage treatment plant for
treating the entire sewage from the
building and recycle it for flushing,
gardening, etc. so that the demand
on the municipal supply is kept 1o the
minimism,

Stmilarly, the design of the building
and particularly its ervelope should be
such that it reduces the requirament of
air-conditioning and arificlal lighting,
thereby reducing the demand on the
power ulility.

Commercial considerations

The cosl ol structural frame,
the cost of services and cost of
construction doas not bear a linear
ralationship with haight of a structure
It increases rapidly with height.

Besides, as pointed out above,
the productivity declines as the
structure rises higher and higher
and raises the cos! of construction.
Longer construction period pushes
the overheads apart from impact of
riging inflation.

By its very nature, a high-rise
building will require more time for
completion as compared toa low-rise
group of buildings having the same
total built-up area, in which case, work
can be expadited by opening mora
wark fronts.

Thus, the probability of changes
in regulatory environment, changes
in taxes, changes in public policy
and a host of such imponderables
are higher and can impact the cost
of a project.

To minimise this impact, it will be
prudent to adopt innovative design
concepts and construction methods
which can hefp in reducing the time
required for construction.
Regulatory issues

A high-rise structure has fo confim
10 & host of stringent norms, notably
those stipulated for fire safety.

Complying with all the rules and
regulations of a host of authorities is
a chatlenge in itself. Two examples
could be clted,

In airport zZone, thera is resiriction
on height of a structure depending on
the distance of the structure from the
airport referanca point, 1 is in the form
of a number of concentric circles, with
lesser and lesser permissible heighl
for each successive inner ring.

Here, the designer must plan 1o
uliiise the permissible FAR fully and
yet stay within the permissible hesght.
At the same time, there is a iimit 1o
which footprint of the bulding could
be extended, as one has 10 provide
mandatory open spaces on all the
sides and proper access around the
building/s.

Similarly, thera is haight restriction
for properties abutting a rallway line.
Here also, utilising the FAR fully
becomes a challenge.

SimuRaneously, the structure has
to be designed to meet the needs
of end- users. In case of mixed
devalopment (which Is often lhe case
with many high-rise buildings), this s
quite complicated. And all the while,
the designer has to aim at utiising fully
the permissible fioor area ratio.

Therefore, It will nol be an
exaggeration to say that planning and
design of high-rise structures requires
an all-encompassing approach 1o
overcome the challenges in order
lo deliver a project that will lead 10
satisfaction for all the stakeholders.
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