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I welcome you all in the new academic term of B.N.C.A. This 
year comes with  restructuring of Archineering section and 
loads of activities. I thank Poorva Kulkarni and her colleagues 
of the Archineering section for their constant effort in giving 
variety of learning experiences to all my students. My best 
wishes to Archineering section for their new initiatives like 
‘Let’s Build’ and 'Green Good Deeds'. I am sure you all are 
going to enjoy these experiences. Have a wonderful 
academic term!
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 My association with B.N.C.A 
began in 2013 when I enrolled 
myself  for the Masters course in 
D i g i t a l  A r c h i t e c t u r e .  M y 
Bachelors degree is from BKPS 
college of Architecture and I have 
worked in the in the building 
industry for 17 years, with well 
known architectural firms and 
also freelancing as a designer. 
BNCA had Digital Architecture 
on their Masters agenda and I 
was intrigued by what I saw in 
their presentation. Thus began 
an enlightening journey learning 
'Digital Architecture', which I 
completed in 2015 getting First 
Class with Distinction'. 

The first year started with the design studio of component based 
assembly called 'Sheet Generatives', similar to building with 
'brick' as a component. Here, we had to design the brick out of 
sheet material and the assembly of 'bricks' had to be worked out 
using 'Rule sets'. 

We got a great opportunity of demonstrating our installation of 
Sheet Generatives at the BNCA exhibition at Balgandharva in 
2014, much appreciated by all visitors. In our curriculum, we got 
to design building typologies of our own choice using parametric 
softwares .There were material based design studios with 
bamboo using digital tools. Using Ecotect as a digital tool 
introduced us to 'informed' design. In the second year, we had 
exhaustive Urban Design studios where we dealt with 
Parametric Urbanism for the Mutha river-front. Presently, I am 
mentoring Architectural Design and Advanced Building 
Technology at BNCA for the fourth year, where I plan to 
introduce the students to parametric thought process and to 
digital fabrication making use of the Digital Fab lab at BNCA to 
keep them abreast of the current trends in Architecture. 

It gives me a great pleasure to publish the latest issue of 
academic year 2019-20. I thank all my dear students and 
colleagues for their valuable suggestions for the last 'Bamboo 
special' issue. This issue was appreciated by all of them. I 
thank all my dear colleagues for constant encouragement and 
support. This academic year will be full of activities focusing on 
learning experiences based on variety of subjects related to 
technology.

With the restructuring of Archineering section, we are 
introducing 'TechTalk' along with 'EduTech club' sessions. In 
this global era, it has become a necessity to get in touch with 
new technologies, innovations and research, Techtalk will give 
us such opportunities. With the industry 4.0, there are some 
new technologies in an architect's toolbox. Let's explore them 
through Techtalk. It would be a technology treat to all my 
students!

This issue comes with a theme of ' High-rise buildings'. The 
constant migration of people into urban areas is constantly 
giving rise to new high-rise buildings.
New technologies are coming in the world! This issue is a tour 
through such technologies. I hope everyone would like this 
effort. Please feel free to talk to me for any suggestions 
regarding these publications.
Happy reading!

Prodigy Installa�on by 
students of digital architecture 
department, B.N.C.A. 2014 
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SINGAPORE VISIT: 
Maithilee Joshi
Alumnus, BNCA

 The month of January, enriched us with amazing experience 

of a long workshop at NUS, Singapore .This tour had a group 

of 26 people including our tour operator Mr.Sudhir and our 

teacher Poorva Kulkarni ma'am. This “LIVABLE SMART 

CITY” workshop was conducted by Johannes Widodo 

(Associate Professor in Architecture at National University of 

Singapore NUS).  

We visited a verdant tower of green in the heart of Singapore's 

Central Business District (CBD); Oasia hotel downtown is a 

prototype of land use intensification for the urban masses. 

Unlike the sleek and sealed skyscrapers that evolved out of 

the temperate west, this tropical “living tower” offers an 

alternate image of the sleek technology of the generation. It is 

a building featuring a 25, 490 square meters red aluminum 

trellis structure with the potential to grow the world's largest 

outdoor vertical garden is designed by award-winning 

Singaporean architectural practice WOHA.               

Unlike typical skyscrapers where the core is located in the 

center of the building, Oasia features four structural cores in 

each corner of the tower, which frees up space within where 

entire floor-plates are given up to sky terraces. Terraces are 

located on levels 6, 12, 21 and 27. Each sky terrace is 

sheltered by the one above and opens on all sides for formal 

and visual transparency. It works from the wind point of view 

where you really want to minimize the wind load. The tower 

consists of three tiers of vertically stacked 'L' shaped plans, 

avoiding the typical stacked plate climactically-controlled 

skyscraper for a high-rise microcosm of the city with multiple 

ground levels providing ample public and green spaces. 

  Memorable BNCA tour to smart city of Singapore!

This also means that every unit of the one-
room-thick building opens up to a city view 
on one side, and a multi storey sky garden 
on the other side.Landscaping is used 
extensively as an architectural surface 
treatment and forms a major part of the 
development's material palette both 
internally and externally. Achieving an 
overall Green Plot Ratio of 1,100%, the 
tower is conceived as a haven for birds, 
animals, reintroducing biodiversity into the 
city. The red color was chosen for its 
contrast to the lush greenery and cool blue 
sky to allow the building to stand out.
Oasis's mesh cladding is made up of the 
five different shades of red, from pink 
through to deep ruby. The tower's red 
aluminum mesh cladding is designed as 
backdrop that reveals itself in between 21 
different species of creepers, with colorful 
flowers interspersed among green leaves, 
providing food for the birds and insects.          
Singapore's progress over the past three 
decades has been remarkable, yet the 
island has not been overwhelmed by 
development. We also discovered a 
wealth of historical treasure from the past, 
in the beauty of older buildings and 
sculptures, values and tradition that have 
survived in the face of profound social and 
geographical change. 
These eight days of Singapore trip  
enr iched a l l  o f  us wi th  beaut i fu l 
experiences and a lot of knowledge! 
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BNCA students and Poorva Kulkarni with Professor Johannes 
Widodo, NUS, Singapore

Reference(s):
https://archinew.altervista.org/2017/01/05/oasia-hotel-
downtown/
http://www.urbanarchnow.com/2016/towerforthetropics.html 

Image courtesy: 
http://www.skyscrapercenter.com/building/oasia-hotel-
downtown/14114



.

Australia has been one of the first countries to have 
skyscrapers along with Canada and USA. Skyscrapers need 
different structural systems to allow them to withstand the 
loads that they need to face. The biggest challenge being the 
wind load. At heights above 150m, the winds are fiercer and 
flow with speeds that are enough to topple down any structure. 
The shear force thus created needs special attention towards 
the structural system so as to withstand such force.Eureka 
Tower is skyscraper which is an 88 storey ( 302m to tip) 
apartment building, the tallest in Melbourne. Designed by 
Architects-Nation Fender Katsilidis. 

The construction of the tower began in August 2002 and 
completed in 4 years. It utilises high strength concrete up to 
100 MPa for the vertical elements. It was built with reinforced 
concrete using a slipform method. The self-weight of the 
structure is minimised by the use of post-tension floors. The 
external cladding comprises a curtain wall system with 
external balconies.
Eureka Tower has a height to base aspect ratio of 7:1. The 
building being slender, faces the structural challenge of 
resisting the wind load and controlling the building 
accelerations in the most cost-effective manner. A 2-floor 
Grocon-Lubeca jumpform system was used to halve work 
time, concrete and joints required in the core, as well as 
increasing structural integrity.
The structure uses a composite system comprising of-
   - Coupled lift cores
   - External tube beam column and frame
   - An east-west and north-south outrigger shear wall system 
linking the central core to perimeter frame.

A key feature of the design is the mega-column on the north and 
south corners of the tower diamond. There exists a central core 
which is linked to the outer tube and the two mega columns 
using orthogonal shear walls which extend over a part of the 
tower. Also, to counter measure to the wind tunnel effect, an 
additional rooftop dampener has been provided. The top of the 
tower can sway upto 600 mm in high winds!The building boasts 
of 556 apartments, 13 lifts with a speed of 9m per second, 
52,000 square meter of windows, 3,680 stairs, 1,10,000 tons of 
concrete, 5000 tons of reinforced steel. It weighs a whopping 
2,00,000 tons! The gleaming yellow colour of the top 10 floors is 
actually 24 carat gold plated glass windows which were 
completely installed by March 2006. On 23 May 2006, the crane 
on top of the tower was dismantled by a smaller crane, which 
was dismantled by a smaller crane that could be taken down the 
service elevator. An amazing feature called “The Edge” has 
access from the skydeck. It is a cube with ceiling, walls and the 
floor also made up of transparent glass. Passengers board this 
windowed cube from inside Sykdeck and, once the door closes, 
it slowly pushes out from the tower until all three metres hang 
out.One can enter the Skydeck terrace through an airlock where 
the wind gushes in your face, and the scenery is exhilarating. 
Experiencing The Edge is 
something completely out of this 
world. This is a destination 
which enthralls, every hour of 
t h e  d a y.  O n e  c a n  e n j o y 
unbridled view of the city of 
Melbourne at day or watch the 
awe-inspiring manner in which it 
comes to life at night. Just grab a 
coffee and spend an afternoon 
here, counting the ships as they 
come and go from the port.

EUREKA SKYDECK 88 & THE EDGE EXPERIENCE - MELBOURNE
Kimaya Chauhan
 Alumnus, BNCA
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Reference(s) :
https://infogalactic.com/info/Eureka_
Tower 
Image courtesy: 
https://www.melbornepoint.com.au/attr
actions/eureka-skydeck-88//
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India is witnessing a tremendous growth in its public            
infrastructure  in recent  times. A mammoth  share of this 
infrastructural development consists of National Highways that 
are connecting the lengths and breadths of the country, 
developed by National Highway Authority of India. 
Expressways, connecting or bypassing major cities, are 
peculiarly more important in this domain considering the large 
numbers of vehicles plying on them continually, everyday 

throughout the year.
The     Eastern           
P e r i p h e r a l          
Expressway   is   one 
s u c h      m a j o r 
expressway which is 
d e v e l o p e d  b y 
employing the most 
s t a t e - o f - t h e - a r t 
technology available 

in recent times. Its significance is much larger as it will help 
relieving the traffic congestion in Delhi and help reducing 
pollution in the country's capital as majority of the heavy traffic 
traversing along the North-South corridor around Delhi, along 
the eastern side, will be using this grand expressway. Hence it is 
apparent that the Toll Plaza on this stretch would be subjected to 
maximum vehicular traffic and visibility. Considering these 
aspects, we set up a design brief for the Toll Plaza structure 
which would not only make it innovative and iconic but also 
accentuate the brand identities of the National Highway 
Authority of India (NHAI) and Sadbhav Engineering Limited 
manifesting their dynamism, determination and contemporary 
enterprising competencies.
Conventionally a Toll Plaza is a place where one halts for a brief 
moment along the journey and it serves just the purpose of 
paying taxes. Taking an overview of toll plazas across the 
country, it was observed that in most of the cases a toll plaza 
becomes an “eye-soar” and doesn't contribute much in making 
the journey an enjoyable experience. With a view to change this 
existing scenario, the main philosophy while designing the 
entire scheme of Toll Plaza Canopy was not only to suffice the 

pre-requisites of paying / collecting toll but also to create an 
exuberant ambience, thus making the entire experience a very  
memorable one. Considering the high importance of the project 
at national as well as international level, a unique idea of 
incorporating a magnificent Art-Gallery below the entire width of 
the canopy was proposed.The Toll Plaza was designed with an 
innovative structural approach wherein the entire 'Canopy' 
structure was conceived as one big 'Shell'. The façade of the 
elliptical-conic central core is predominantly a variably-
triangulated exo-skeleton that takes the entire load of the main 
building and allows the complete structure to stand just on four 
main columns. The curvaceous wings are subdivided into 
variable hyperbolic-paraboloids components which assure 
ease in load transfers. The top of the core pulls the wings using 
high strength tensile cables thus allowing for a panoramic 
column free space beneath the wings for smooth passage of 
traffic. The structure is predominantly a metal building with the 
wings covered in Tensile Fabric membrane. This strategic 
arrangement is very light-weight and allows the entire structure 
to counter-balance the loads and self-assemble itself. The 
central administrative building with elliptical floor plans is 
column less but consists of a secondary core that 
accommodates the vertical connectors like lift and staircase as 
well as all the allied building services. This core also connects 
the Tunnel and Art-Gallery 
beneath the structure to 
the main building through 
which a seamless in-and-
out flow of staff and visitors 
is ensured without any 
possible intersections of 
v e h i c u l a r  t r a ffi c  a n d 
pedestrian movement. The 
structure stands 47 meters tall and 115 meters wide.  
Metaphorically, it could be compared to a Falcon – standing 
calm and confident, in its full glory, with its head up high, razor 
sharp vision and wings wide open, ready to embrace the new 
challenges and opportunities of emerging India. 
The author is the Architect of the mentioned project and the 

principal architect of StudioDRAAFT, Pune.

TOLL PLAZA, EASTERN PERIPHERAL EXPRESSWAY, DELHI
Swapnil Gawande 
Faculty (Department of Digital Architecture, BNCA)
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LOTTE WORLD TOWER, SEOUL, SOUTH KOREA
Aniruddha Kolhatkar
Faculty (Archineering Section), BNCA

These columns support the vertical 
gravity loads. The upper part consists 
of a diagrid steel frame. 

Outrigger and Belt Truss 
The outriggers and belt trusses that 
function like joints of bamboo are 
installed in every 40 floors in 
Lotte World Tower to withstand the 
traversal pressure of typhoon and 
earthquake 

Diagrid method of construction 
The diagrid structure at the top 
connects the steel frames like a mesh 
to withstand the traversal pressure of 
typhoon and earthquake without 
additional column or support. 
The concrete core wall and eight mega 
columns support the vertical gravity 
loads. The upper part consists of a 
diagrid steel frame 

Fire safety: 
At the time of fire, the fireproof concrete 
can withstand for at least 3 hours, and 
1 9  h i g h  s p e e d  e l e v a t o r s  a r e 
immediately converted into the 
evacuation elevators to evacuate 
people from each floor to five safety 
zones within 15 minutes. 15,000 residents can be all evacuated 
within 63 minutes. It is a better plan than Burj Khalifa which 
requires 89 minutes to evacuate people to four safety zones. 
More than 160,000 spring coolers and 30,000 fire sensors are 
installed in Lotte World Tower. 

Lotte  World Tower is located in 
the city of Seoul , capital of 
South Korea LOTTE Korea 
provides food distribution, 
tourism, retail, petrochemicals, 
construct ion, and finance 
services in South Korea and 
internationally. The company is 
also into the hotel business. It is 
a mixed-use tower: shops on 
the first 12 floors, offices from 
13th to 42nd, residences from 
42nd to 71st, luxury hotels from 
72nd to 105th, private offices 
from 105th to 114th, and one 
Access to the public from 114th 
to 123rd, with an observation 
platform. 

The Foundation of the Tower: The weight of completed Lotte 
World Tower is 750,000 ton, and it is equivalent to total weight 
of around 10 million Seoul residents assuming an adult weighs 
75kg. To support such a gigantic building, the mat foundation 
sized 72m (W) x 72m (L) x 6.5m (H) was constructed by 

digging the ground to 38m in 
depth, driving 108 steel columns of 
1m in diameter and 30m in length 
through the firm bedrock layer to 
reinforce the bedrock, and then 
placing reinforcing bars of 4,200 
ton and pouring high strength 
concrete of 60,000 ton. It is much 
thicker than the world's tallest 
building Burj Khalifa used 2.5 
times concrete.
Structural concept of the Tower: 
The structure is made up of a 
central concrete core with outer 
part in steel made of outrigger 
trusses and belt trusses. There is a 
co re  made  up  o f  conc re te 
sur rounded by  e igh t  Mega 
Columns .
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WORDLESS WORDSHOP
Courtesy: 
Suresh Athavale, Faculty (Archineering section), BNCA

Clues...

ANTILIA ,BANK OF 

CHINA ,BURJ AL 

ARAB,BURJ 

KHALIFA, 

CHRYSLER 

BUILDING, EMPIRE 

STATE ,GHERKIN, 

KINGDOM 

TOWER,PETRONA

S TOWERS, 

PRINCESS TOWER, 

SHAINGHAI 

TOWER,TAIPEI 

101,THREE SIXTY 

WEST, TORRE 

AGBAR, TURNING 

TORSO, WORLD ONE

WORD PUZZLE : FAMOUS HIGH RISE- BUILDINGS

Energy Efficiency 
 Solar Heat Collector- Collection of solar energy in rooftop 

to be used for heating and hot water 
 Wind Power Generation - Wind power generator installed 

in upper floors and around the complex to generate 
electricity 

 Geothermal Heating and Cooling systems- using 
underground heat 

 Collection of Waste Heat from Domestic Sewage- Waste 
heat from heavy water and rain water used for heating 
and hot water supply.
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More than 160,000 
spring coolers and 
30,000 fire sensors 
are installed in Lotte 
World Tower. 

Five fire fighting water 
sources can supply 
the water for up to 300 
m i n u t e s ,  a n d  t h e 
emergency  power 
generator operates 
the spring coolers to 
delay proliferation of fire at the time of power interruption. The 
safety system exceeds the international standard, and the 
disaster prevention system operated for 24 hours a day can 
immediately mobilize the internal fire engines and fire fighters 
(including professional fire fighters) to extinguish a fire quickly. 
Moreover, the joint anti-terror training in the realistic simulated 
situation against the international terror ensures prevention of 
risks and protection of citizens. 
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Reference(s) : https://www.skyscrapercenter.com/building/lotte-world-
tower/88
Image courtesy: https://thetowerinfo.com/buildings-list/lotte-world-
tower/
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BURJ KHALIFA, DUBAI, U.A.E.

STATUE OF UNITY, GUJARAT, INDIA

VIEW FROM EMPIRE STATE 
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SEATTLE SKYLINE
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