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Abstract

‘Barrier free Ajanta’ is aimed to design and develop an accessible system
which will resolve the existing accessibility issues of Ajanta caves, a world
famous historic monument at Fardapur in Aurangabad District of Mahar-
ashtra.

The Ajanta caves are a complex of 30 rock-cut Buddhist caves containing
paintings and sculptures which is a perfect example of Indian art and tra-
dition, especially Buddhist religious art. Ajanta Caves have been a UNES-
CO World Heritage Site since 1983. Because of these reasons, thousands
of pilgrims, foreign and domestic tourists visit this site every year. The
visitors also include a large number of elderly and physically challenged
people.

For some, visiting Ajanta caves is akin to making a pilgrimage. But for the
elderly and handicapped people, the rough terrain, steep inclinations and
large number of steps makes this an arduous task. Just like other people,
they also have equal rights to visit and enjoy these places.

In this project, | have tried to conduct a detailed research on present
accessibility systems and barriers in the existing scenario. My research
and study is based on some design considerations. Primarily, the design
should enhance accessibility of the elderly and people with disabilities.
The new systems should not destroy the current livelihood of the porters

N and designed system should also keep Ajanta’s heritage value. The de-

sign should further reduce the porter’s efforts, and be part of a system that
provides more safety and comfort to visitors.

The palanquin system is the existing answer to these accessibility issues.
The role of palanquin in Ajanta is tremendous. The existing palanquin

is made from wood or bamboo by local carpenters or the porter himself
and is carried by four male porters. The palanquin is the only accessible
system for elderly and physically challenged people. Introducing a new
system to this context will be difficult and impractical, so | focused on ‘re-
design of palanquin system’ for the scope of my project.

Fig.1 Ajanta Caves: A still
from Upper view point
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‘Barrier free Ajanta’ project is a part of ‘Ajanta project, which is one of the
collaborative megaprojects of IDC, [IT Bombay along with other collabo-
rators under the initiative of MHRD. The main vision of this megaproject is
imparting knowledge and education through design and implementation of
real world projects. For this, four project spaces were identified which in-
clude sites of ecological, historical and contemporary significance. These
are

Mumbai

Ajanta

Varanasi

Himalayan Ecology and Culture

The Ajanta and Mumbai Project are coordinated by lIT-Bombay.
The project aspires to develop a deep understanding of the importance

of the Ajanta caves in particular and through it, the plethora of historical
monuments across India and explore ways in which it can be integrated
into the process of development of our country and our people. To under-
stand all the aspects, explore and implement various solutions will require
a cross-disciplinary and multi-institutional approach.

0

Source: The Genesis of the Project —
The Design Manifesto by MHRD
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Fig.2 A View from one
of the cave




Introduction to Ajanta caves

Ajanta is one of the world’s greatest historic monuments situated in Au-
rangabad district of Maharashtra, India which dates from 2nd century BCE
to about 480 or 650 CE. It is a cave complex consisting of about 30 Bud-
dhist cave monuments.

The paintings and sculptures of Ajanta are the finest example of Indian Art
especially for Buddhist religious art. The paintings consist of illustrations
of Jataka tales, and stories about the life of Prince Gautama Buddha. The
Ajanta caves have been a UNESCO World Heritage Site since 1983 and
site has been protected and maintained by Archaeological Survey of India
(ASI), Aurangabad circle.

Ajanta caves were discovered by an Army Officer in the Madras Regiment
of the British Army in 1819 during one of his hunting expeditions. The
caves were inaccessible and a part of a dense forest area until his redis-
covery. These caves are excavated in ‘U’ shape into side of a cliff on the
south side of river Waghora.

The caves are numbered one to twenty eight based on their location along
the current pedestrian path which begins from the main entrance. Sev-
eral of the caves are unfinished and some of them hardly initiated. There
are two groups of caves, which include five sanctuaries or Chaitya-grihas
(caves 9, 10, 19, 26 and 29) and monastic complex called sangharamas
or viharas.

Fig.3 Map of Ajanta Source: http.//goo.gl/VwQ4q5
Caves . http.//goo.gl/W3IPJV
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India has thirty world heritage sites that are recognized by the United
Nations Educational, Scientific and Cultural Organization (UNESCO). As
of 2013 and at present, there are more than 3650 ancient monuments and
archaeological sites and remains of national importance valued for their
impeccable beauty, diversity & historical significance. Millions of foreign
and domestic travellers visit them every year. These heritage monuments
belong to different periods ranging from the prehistoric period to the co-
lonial period and are located in different geographical settings. They are

" living examples of ancient Indian art, culture, tradition.

- The Ajanta caves collaboratively carry exceptional demonstration to the

- evolution of Indian art, as well as defining the role of Buddhism, intellec-
tual and religious foyers, schools and reception centres in the India of the
Gupta period and their immediate successors.

Generally, in Ajanta there are two categories of tourists visiting, the first one
is the common tourist, who wants to explore new places, experience the
beauty of Ajanta paintings and sculptures and appreciate the monumental
efforts that went in to the creation of such enormous beauty, structure or
edifice. The other ones are the followers of Lord Buddha, those who expe-
rience Ajanta as a pilgrim monument. They are more concerned about the
spiritual background of Ajanta.

. Thousands of people visit Ajanta every year, but actually sizeable amount
of visitors are left out due to physical barriers like steep inclination, stair-
cases, narrow pathways, multiple levels and rough terrains. The better per-
centage of these people are elderly and physically challenged. They also
have equal rights to visit these places. Hence the accessibility into these
places must be incorporated with special needs of these people in mind.

Source:htip.//goo.gi/nQGjga
. http.//goo. gl/X5ewlUV
Fig.4 One of the Sculp- : http.//goo.gl/eDSICT
ture work from Ajanta ) )
Barrier Free Ajanta 6



Source: http://goo.gl/LiSmv5
: hitp://goo.gl/gbqCBv

Fig.5 Foreign Tourist
Arrivals in India

Fig.6 Domestic Tourist
Visits to all states

Tourism Statistics:-Growing demand

Tourism in India:

The tourism industry of India is economically important and is growing rap-
idly. India ranks 7th in terms of international tourist arrivals in Asia and the
Pacific region. The World Travel & Tourism Council calculated that tourism
generated INR 6.4 trillion or 6.6% of the nation’s GDP in 2012. It supported
39.5 million jobs, 7.7% of its total employment. The sector is expected to
grow at an average annual rate of 7.9% from 2013 to 2023.This gives India
the third rank among countries with the fastest growing tourism industries
over the next decade.

Foreign Tourist Arrivals in India 1997-2012
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Tourism in Maharashtra

Maharashtra is a land of colourful festivals, numerous forts, ancient temple,
sculptures and other historic monuments. Maharashtra topped the list in
number of foreign tourist visits, followed by Tamil Nadu and New Delhi.
Maharashtra received nearly 4.8 million tourists (Union Ministry of Tourism).
Maharashtra ranks fifth in domestic tourist arrivals and the growth rate

is 6.5% (Ministry of tourism). The following graph shows the percentage
share of top 10 States/UTs in terms of foreign tourist visits in 2012.

Percentage Share of top 10 States in Foreign
Tourist Visits to States/ UTs in 2012

Himachal Pradesh

Rajasthan
7.0%

Fig.7 Percentage Share
of top 10 States in
Foreign Tourist Visits to
States/UTs in 2012

Source: http://goo.gl/lbQKUCz
. http.//goo.gl/BYtRWE
: TourismStatisticsofMaharash(2011-2012)
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2. The Shuttle service :
The Shuttle service has been provided by Maharashtra StateiR
port Corporation (MSRTC) from visitor's centre to Aja S
four kilometre journey though deep forest. There a

one is normal green colour bus and the other one

conditioned buses. - ;

Fig.14 Shuttle service



. . = = — g - - ’
‘—““‘--‘% - . . : '

S T
D N R
~ 3. Palanquin services :

There are ten Palanquins and around fc
vice. The four porters carrying palang
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4. Wooden ramps:
Wooden ramps are provided over the entry and exit point of some caves,
which avoid the sudden plat

5. Porter services to carry kids:

Palanquin porters are also providing service like carrying kids who visit
with family, which costs two hundred for one trip. Here one porter carries
the kids either atop the shoulder or on his hand.

Other services:

1. Ajanta visitor center:

Ajanta Visitor Center is a Ministry of Tourism Projects which is under
construction. Which consists of info graphic panels, maps, narrative
movies, interactive screens, sculptures and cave replicas. Visitor centers
aimed at the tourist who come for a quick frequent visits and the physically
challenged.

2. Shopping plaza for visitors to buy handicraft products, books, foods etc.
3. MTDC restaurant and beer parlor at entry point of the walkway.

4. Drinking water facility for visitors

5. Tour guide services

6. Information boards in front of caves

Fig.15 Wooden ramps
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1. Entry to MTDC shuttle bus services:
Entry to shuttle bus services is a nightmare for elderly, physically chal-
lenged people and visitors who come with their kids. The entry door is very

narrow and very steep.

2. No ramp to ticket counter:
Ramp is not provided at ticket counter making it inaccessible for the elder-
ly and physically challenged visitors.

Q

Fig.16 Shuttle service Fig.17 ticket counter



3. No handrail
Handrails are not provided at many staircases which is actually very diffi-
cult for the elderly and physically changed visitors to access.

4. Steep initial staircase and large number of steps:

The staircase at the starting point of the walkway has a very steep inclina-
tion without proper hand rail system. There are flat ramps which start after
10-12m of steep gradient, which is actually too lengthy and without hand-
rails.

T NN T gt e

P ———— T e
T e ————— e

..-;..,.«L o R e =y =T yower = 3

Fig.18 No handrail; Woman

e s . I LA struggling to climb without
e e HanaranT
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5. Narrow and uneven paths.

Entry and Exit points of the caves are too narrow and dark. The walk way
over some places are extremely congested and hardly one person can
walk through this way. The porters with palanquin finds it very difficult to
pass through this way.

6. No resting and refreshing places:

There are no resting and refreshing points are provided for visitors after
taking longer and steeper staircases. At present people are resting over
the small fence which actually made for the safety. The other side of the
small wall is a deep cliff, even though visitors are forced to rest over the
wall because of the tiredness.

The drinking water points are too slippery and are in multiple levels which

is dangerously difficult for the elderly and looks unhygienic.

Fig.20 Narrow and uneven |Fig.21 Visitors resting on
paths;A Woman struggling Jthe fence
to pass through



Fig.22 Poor lighting inside
the caves

7. Poor lighting inside the caves
Paintings and sculptures are not visible because of poor lighting. One of
the main idea is that visitors should experience the details of ancient paint-

ing works which ironically is hardly visible to visitors. The barricade inside
the caves are far from the paintings which is another barrier for visitors to
understand details of the great works.

8. Rock fall during monsoon season
The caves are a part of geographical feature with exposed rock surface
and prone to rockfall during monsoons, etc.

— e i —
L
: ‘,uu-
| o35 ROCKFALL
- UI.IC:\!‘W@I | | . : 4 | PLEASE
0%, withowt DURING MONSOON ?"LE'*“%DE
; WALK N.UNGTHE CAVES @

Fig.23 Caution Bo—?”*ﬁ
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Ajanta caves world Tan TSI
heritage site incharge

- is 800m, |t takes almost one hour

Visitors information:

. Avg. 300 people visited per day
. Around109500 people visited last year
[ ]

300 foreigners visited last year' (vrsrtors from “"SAARC” and "BIMS
TEC” are not counted)

3. /3

e Season starts from September to February ;’*‘é = %
. No system i avai able for counting types of visitors WL
Current accessing syst ' . i .;f'

. 42 palki porters are worklng § / 9y .

o 10 palanquins are available < XAl T Aot
° Each palki transportatron costs 800 rupees Tty 4 \ J
e Total distance covered by palki in one up and down tran‘SportatLen"'"‘-

*
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Key insights . - - e 470
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System should not destray the current ||ve|rhood of the porters




i Why did you Chdose palki job?
2. How long have you been doungi is |
- 3. How much you earn in a day?
4. How many days you work ikﬁgféek'?

5. Would you like to continue this job?

6. Do you have any discomfort after the work?

7. Do you get pain: mfﬁ'y specific area? e 3
8. Will you shift position of holding palki fre quently? Bt WWer -
9. Do you -have)gny particular method-to.carry the palki? 7 Wi
Xy 10. Do you want to change the existing ramp? If yes, what g d |
= do you suggest? . / 28
K, CH L P

11. Do you have any suggestions to improve the palki? ; , '_\'_;




Fig:25 = Fig.26 4 : ) Fig.27

. Mr.KADOOBHA Mr. RASHEED - : “Mr. KADOOBHA
Porter ' Porter oy " | Porter
Age:38 Age:60 Age:38 ;
From: fardapur A - From: fardapur ~ From: fardapur
Key points Key points ks o2 Key pomts TR S ey,
He has been working at AJanta since 2003 He has been working at AJanta since « He has been working at AJanta for 30years
o There are no other jobs out therein vrIIage 30years ; « He works five days ina week (en 'season) -
no industry, unable to farm inhis Iand be- : e He works maximum three days in a week e He gets around 300: rupees per week (600
cause of water (on.season) ; : . rupees in peak season) 3% R P
o He doesn’t want to continue porters job « He feels back: parn, shouider parn and e % He feels back pain, shoulder pain knee 4
~« Eventhough he has to continue h|s job for % knee pain Sl STEEE ST parn halr formatron because ef excess
feeding his family o He earns maximum 600 per Week R % _' Heat - T¢- HASe={ Mg
o Palki turning is a major issue, marnly whrle + He doesn't want any kind of changes in W% e ile oSS yyant any krnd af changes in =8
changing directions uphill/downhill- - = ' exrstrng ramps because that erI affect hrs '+ existing ramps be\causethat WrII affect his - =
» He thought of fixing umbrella on palkifor - . === Sivelihood, " .* . livelihood ' e
protect passenger from sunlight =~ o Accordrng to h|m attachrng umbreIJa on . Accordrng to him: attachrng cushron on
X P ~ palkiis not agoodfdea beeause rfrnakes - palki or keeping cushron on shculder : o
. issues by wind -« - _ _ % smakes palkr sIrp S
"« - He'prefers cushion on. palkl AR DY A
e He wanted to'get support frontgpvernment OGS T
BN Vv ‘by provrdrng a better. palkr i LRPT L 22 e S
T = Yo




Bl

|ng on palki?

3. Did you feel safe enough in i?

4. Do you feel palki riding is r,eya‘l and a luxury?
5. Do you think palki ri rd' g is expensive?

6. Do you feel handicapped while using palki? ;ﬂ S
7. Did the porter force you to use palki? % o M Ay
8. What are the discomforts you feel Wﬁ"le taking ride in i A

i Tl

palki? rr/ 4 A
9. Do you have any suggestlons to improve pa|k| system? -/
10. Do you have anysuggestlons to lmprove acoeSS|b|I|ty _;/‘r' Y

in Ajanta’?




Fig.28

Mr.R S BUDHYAL

Retired banker
Visitor
Age:62
From: Mumbai

~® Ashe suggesfs it can be made uponin metal and te@haotgg\\catty j__

e Heis unable to climb extensively N
e He visits historic monuments very freﬂétly
® He visits historic monuments because he believes, he is owning the rich
heritage culture from these plag?s

e According to him paIk| fare is'tolerable, but it will be expensive for Iowerf”' -
middle class visitors# . 4
¢ As he claimed by, Palklfsystem is very efficient method of transportatton J”
in historical monuments like Ajanta because it won't disturb its inheritanc 4
* As per his opinion, palki system is very safe because four experienced

people surround the passenger but he is a bit worried about the strength

of palki et s W -;*-*"-

-t ¥

rior 77 srtes
* He doesn't feel royal or luxury while rldlng on palk| =y
¢ He never feels handicapped while riding in pa|k| \
-Palkl can fitted vvtth seat belt e A

o . U . o Bl e




Bl

capped people? :
4. Do you feel tired while VISI 'ng Ajanta?

5. Did you able to rest or refresh while visiting?

6. Where did you re

7. How did you feel after taking initial stairs in Ajanta?

8. How do you feel after taking the visit?2 -

9. Do you have any suggestions to improve acceSS|b|I|ty in

Ajanta?




' Fig.29
Mr. INGLE
GOVT.SERVICE
Visitor (non-palki
user)

Age: 59

From: Mumbai

Key points

He visits historic monuments frequently

He preferred to walk even though he has

knee pain -

There are no handrails

Initial stairs are very steep

No place for rest

According to him palki system is very help-
ful for elderly

As he claims, Ajanta is not that aooessrble

for elderly and handicapped p_eople A s R

Fig.30
Mr.WIMALRATHA

Retired banker
Visitor (non-palki

user)

Age:65

Key points
He is a frequent visitor of hrstorlc monu-
ments

o Hevisits Ajanta because he is a Buddhist

+ He enjoys walking rather than transported
by palki system: '

+  According to him Ajanta is fof easy to ac- S

cess-for elderly and handicapped -

« Stairs at the exit point are very big and'

: there are no handrarlfor that i

« #Noresting point .« .
-« Frequent removal: of footvvear

o He claims that palki systemvis good solu-
v t|on for people who feel difficult to walk

T

From: BANGALORE

Key pomts ok

'.

Ve

/ take vrevver olode

Mr .MIKO s
Retired PROF. =
Visitqr (non-palki '
user) 7 |
Age:70 24 /
From: CANADA /=~ 7/

The palki'system is very forergn t0 hrm
He thinks palki system is a good idea
According to him patkr systems are not

; Visibly comfortable ' 2% - P

He did not feel Safe enough on seeing
palkr s VR

ﬁ There are cool drrnks pornts he feels exist- P Y
- ing drrnktngwater faothty Is not hygienic

‘Thereare so man starrs SN =
" There no formal places forsrt or rest

It must be helpful if provrdes shades and
cool drrnks facility

The lights |nS|de the caves are poor and
they are very far frorn the viewer

[t must be.good it they can use glass and




Accessibility at other Historic monuments
and pilgrimage center

Fig 32.Amarnath Temple

P .

Amarnath cave is a Hindu shrine

situated in Jammu and Kashmir,

g India. It is dedicated to Shiva.
The cave is positioned about 141

& km from Srinagar, the capital of

W Jammu and Kashmir and reached

| through Pahalgam town It cost

fifteen thousand rupees for a the

round trip from Pahalgam to Am-

arnath which is six four kilometre

oW Z R ool distance. _
i ffp.%g .g 9099 “http.//goo.gl/rdugv9 Ref:http.//goo.gl/GfQpIF

Fig 33.Pzhani Temple

The Hill Temple of Pazhani is one
of the most well-known temples
of Murugan in India. It is situated
in the town of Pazhani, 100 km
southeast of Coimbatore. There
are two types of accessible sys-
tems which are funicular railway
and rope way syste

“http://goo.gi/VOegUP

Barrier Free Ajanta 27



Fig34.Heidelberg castle

f

Heidelberg Castle is a famous

ruin in Germany and landmark of
Heidelberg. The castle remains are
. among the most significant Renais-
sance constructions north of the
Alps. Funicular railway system is
using as the accessible solution in

Heidel berg Castle. ref-http.//goo.glfoL Tdhy

Fig35. Budapest Castle Hill

Buda Castle is the historical castle
and palace complex of the Hun-
garian kings in Budapest, and was
first completed in 1265. Funicular
railway system is using as the
accessible solution in Budapest
Castle Hill.

Ref-http://goo.gl/lU7USHS . Ref:http.//goo.gl/bNHofg
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Fig36.Colash of stair climbing solutions

!

ll!1

Ref:http://goo.gl/9jwSsg
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Initial Ideations
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Idea-1

Stair climber wheelchair drive by
existing porter
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Idea-3 d

Funicular rrailwa system at the
initial staircase | -
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Idea-4

Sledge type can operated by
porters, track based wheel he
climb staircase.
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Idea-5

Redesigned palanquin
- vide p '

povua Fon Mt_iv\’
Tywnds
A Rublowy =
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Revise

-——

Based on the research along with its inferences and feedback jury
members, | prepared a revised design brief.

Design and development a better palanquin system to enhance Ajanta
tourisms by using product design strategy which would,

Reduce porters’ efforts
More safety to palanquin users

More visually st and comfortable
re easy to g and out from p
E sy to transport through walk

Keep |dent|ty'|a and Ajan

Aesthetically
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.. Elephanta caves; A parallel study

aves are a network of sculpted caves located on

, or Gharapuri in Mumbai Harbour, 10 kilometres to the
mbai in the Indian state of Maharashtra.
aves—the first is a large group of five Hindu caves, the
r group of two Buddhist caves.

987 to-preserve the artwork and the monument is
d by the Archaeological Survey of India (ASI).

Ref: http://goo.gl/SpMilq

.
(® Elephanta Caves

Source: Google map

3 = ~

T

rier Free Ajanta 41



Fig.36 Palanquin

Fig.37 Palanquin

Palanquin system in
Elephanta Caves

Palanquin system in Elephanta is bigger in size than Ajanta. They are ac-
tually made by the wood and bamboo as same as the Ajanta Palanquin. In
Ajanta, poles of the palanquins are same in length, but the front ones are
longer than rear ones in Elephanta. The visitors are very rarely using the
palanquin in Elephanta caves.

Fig.38 Palanquin dimension
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This idea is more focused on entry and

exit of the passenger from palanquin. In
this design passenger has a sideways
access, which is easy to enter and exit
thus ensuring much faster action.

P .; 'r 1 ? f .l'-
b ?W TP EOBM TO FUNLTIONS :’ - ” =
. aad ACT A5 A SUPPORTIING) ELEMENT N \y af;:m&. __ >
K ELEMENT OF INIDIANNESS Tk -
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This idea is more focused on the porter.
The basic idea of this design is to have

a single front porter, which would make it
much easier to manoeuvre the palki. Total
number of potters needed for this design
are three.
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Healiull-
This is a porter oriented design. The
main idea of this design is to provide
shoulder supports to both shoulders of
each porter. By providing supports for
both shoulders, the design can avoid the
shoulder switching action of the porter in
between the ride. | have even considered
# sideways entry and exit for better acces-
sibility into the palki.

pPULE_Y

mjv_ . &:"
SUPrORTS ORI ROTH | HOUL )

—L  comerny
' Supra® GN Aord suuuLpers
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This is a passenger centered design.
The basic idea of this design is to avoid
direction change while going downhill.
This issue can be eliminated by tilting the
chair, which can orient accordingly over
the uphill path also. The different seat
positions are shown in the sketch.

" 3
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This is a porter oriented design. The core
idea of this concept is to arrange por-
ters as shown in the sketch in below. By
considering this idea, the overall width of

palanquin can be reduced drastically.
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Ideation-10

Barrier Free Aj




design approach. The basic idea of this
design is to reduce the weight which
would decrease the porter effort to carry
palanquin.
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Concepts




CONCEPT-1

LUGGAGE SPACE

POLEEND

v
SPHERE N SHOULDER
CUSHION

L v
HAND GRIP METAL GRAPHIC
FLOOR AREA

h_ : = —— R —




Double shoulder pole design: supports both shoul-
der, avoid shoulder shifting

Sidewise passenger entry: easy and fast to enter
and exit

« Storage space for passenger luggage

o Lower passer sitting position, low centre of gravity,
better stability

L : « Metal floor ,better leg space
.4-_ - . L » Shoulder cushion & hand grip

CONCEPT-1: valition
with full scale manikin
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CONCERPT-1: valition
with full scale manikin

Features

Wooden poles for better cushion, hand grip and reduce
shoulder pain

Separated palanquin stand for reduce the overall weight
Lower passer sitting position, low centre of gravity, better
stability

Foot rest for better comfort

Pole end sphere for better handling




roof & sidewise
passenger accessing

FABRIC |,
ROOF

HAND GRIP+—

— HAND GRIP

SHOULDER " ROMSEES
CUSHION -
g | GRAPHIC
AREA

» METAL FLOOR




CONCEPT-1: valition
with full scale manikin

Features

Wooden poles for better cushion, hand grip and reduce
shoulder pain

Fabric roof for passenger

Sidewise passenger entry: easy and fast to enter and exit
Lower passer sitting position, low centre of gravity, better
stability

Metal floor for better comfort

Pole end sphere for better handling

Storage space for passenger luggage




CONCEPT-4

REAR POLES
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FRONT - HAND REST
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CONCEPT-1: valition
with full scale manikin

Features

Narrow design allows ease of commuting through congest-
ed paths

Lower passenger seating position, lower centre of gravity,
better stability and balance.

Visually strong and comfortable.

Better visibility for rear porters on the paths

Lower seating position, fear of elevation and feeling of fall
for the passenger will reduce

Stands are provided for the palanquin to rest on ground
when not in use

T —



Concept Evaluation

Concept-1 Concept-2 Concept-3 Concept-4

ore safety to palanquin

users Positive Positive Positive Positive

Easy to get in and out from Positive Negative Positive Positive
alanquin

Aesthetically pleasing Negative Positive Negative Positive
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Final Design

The final concept has been created by amalgamation of all the selected
features of the earlier concepts. The required changes have been made in
the selected final design from ‘Concept Evaluation’, changes such as the
stands of the palanquin which have been reduced in height.




BEAT Jhﬁiﬂuw“m“ I Seat design:
ERGERISRIC CoNSIBEREAT! __Ergonomic considerations
\m

S5 P tAALE

poPLTeA L
SN TTH
IC rermnalLe 368 S PenTy

Sy

BoTTCR TO
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Ergonomic dimensions have been con-
sidered for the passenger seat of the
palanquin. Anthropometric data has
been taken from ‘Indian Anthropometric
Dimensions for Ergonomic Design Prac-

m;mﬂ#éwtlce Debkumar Chakrabarti, NID
BReAnTH [15*"'1@?2 = FErALE | Barrier Free Ajanta 67



High visibility hand grip for

the projected edges alerts
the walking visitors nearby 40cm.Pole length
7 : p—— e
38mm po ..lE el e e . 1 ~ =
dfﬂmEfE‘r fﬂr s s ————d T R S
better hold & |
grip [Grab rail
standards | €  Knuckle dimension 52cm.Pole to pole
o 5th per of male [63.9cm] distance
Easy to arrange two
porters in a row
13cm :from the Indian 50cm seat to gmund
standards wheelchair distance; similar to
wheelchair standards

measurement
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Final Design:
Dimensions
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Barrier Eree Ajanta 69
¥OALER 1 SHEET 1 OF |"




Final design considerations:

Material consideration: Stainless steel

wi

»
Modern, sleek, minimalistic approach resulting in lesser weight
Ergonomic design consideration for passengers and porters
Sidewise entry and exit for passengers

Hand grip and shoulder supports provided for all four porters
Narrow design allows ease of commuting through congested paths
Lower passenger seating position, lower centre of gravity, better stability and
balance

Visually strong and comfortable

Better visibility for rear porters on the paths

Lower seating position, fear of elevation and feeling of fall for the passenger
reduced

Stands provided for the palanquin to rest on ground when not in use

High corrosion resistance allows this to be used in rigorous environments

Easy to fabricate

lts strength-to-weight ratio advantage allows it to be used with a reduced material
thickness over conventional grades, often allowing cost savings

Low maintenance and replacement costs

More durable than most sheet metals

Availability of material

«
&
!
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Final Design:
Mock up model
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Refined Final Prototype

W

The final prototype has been refined according to the
final jury feedbacks from the faculties and external
examiner. Existing readymade chair has been replaced
by cane-weaved chair which is easy to maintain locally,
with easy availability of material and gives an ethnic
look to the product.

The leg room space has been changed drastically and
the pole length has been increased to ensure better
holding for porters.
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