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\l| Objectives

* Investigate the layout and planning strategies of diverse transportation
hubs, with specific reference to the proposed Inter-Modal Station (IMS) at
Tirupati.

*» Identify and address challenges in integrating different transit modes
(rail, bus, and future connectivity) within a single hub at the Tirupati
INS site.

* Examine trends in information and infotainment technologies relevant to
passenger experience in transit projects.

* Analyze spatial programming and planning requirements for a multimode tran-
sit hub that incorporates public rest areas, tailored to the unigue pilgrim-
age-driven demands of the Tirupati IMS.

plan- . .
Its pri- || Transport System Connectivity
de-
The intermodal station brings togeth-
th h er city, regional, and intercity bus
b services within a single organized [:_| j
terminal. This reduces operational ‘
conflicts and allows passengers to
and transfer easily between different bus ——
routes.

Improved Mobility and Accessi-
bility

Rising pilgrim footfall to the
Sri Venkateswara Swamy Temple
in Tirumala, along with urban
expansion and economic growth,
demands a modern Inter-Modal
Station.

Addressing Deficiencies in
Public Facilities and Infra-
structure
Current public
transport systems, and hospi-
tality services near the
temple are insufficient for
the growing devotee numbers.

facilities,

Enhanced Connectivity and
Operational Efficiency
Seamless integration of
multiple transport modes
will focilitate easy pas-
senger transfers and cut
transit times.

Tirupati .

Last-mile connectivity: Dedicoted zones for
autos, taxis, and feeder services ensure
convenient access to surrounding neighbor-
hoods and destinations. This completes the
journey by bridging the gap between major
transit modes and final destinations.

T

Aim

To design a contemporary and efficient bus transit terminal for Tirupati that
enhances passenger experience, urban mobility, and future multimodal connec-
tivity through organized circulation and pedestrian-oriented planning.

Components
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10. Office Areas
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The proposed transit terminal is planned
with the potential for future integration
with metro and railway networks to strengthen
multimodal connectivity within the city. The
design envisions a future pedestrian foot-
bridge connection to the nearby railway sta-
tion, enabling safer and more efficient pas-
senger movement between transit systems. Pro-
vision for future metro connectivity and or-
ganized feeder services such as autos and
taxis further supports the development of a
comprehensive urban mobility network and im-
proved last-mile accessibility in Tirupati.

Methodology

Background

Conceptual Design and Site
Planning

This thesis develops an inno-
vative architectural proposal
for the IMS on the existing

APSRTC bus terminal site.

It emphasizes seamless inte-
gration of multiple transport
modes (bus, rail, and future
connectivity), efficient pas-
senger flow, optimized land
use, and incorporation of
commercial and public ameni-
ties to enhance convenience
and reduce congestion.

Sustainability and Contextual
Integration
The study explores sustain-

able design strategies, in-
cluding environmentally
friendly materials, ener-
gy-efficient systems, and
pollution mitigation mea-
sures.

Target Group study
Pilgrims and Devotees

The primary target group consists

of millions of Hindu pilgrims Data

from across India and abrooad vis-

iting the Tirumala Temple. These Collection
include individuals, families,
and groups traveling for darshan,
festivals (e.g., Brahmotsavam,
Vaikunta Ekadasi), or vow ful-
fillment. They often arrive in
large numbers by bus (1.7-1.8
lakh daily at the current bus
terminal) or train (over 40,000
daily at the railway station),

Live/
Lit.case
study

Site study

Design

Brief Inference

Local Residents, Commuters,
and ancillary users

This group includes Tirupati's
residents wusing the hub for
daily/ regional travel, in-
ter-city commuters, tourists ex-
ploring the region, and service
providers (taxi/auto drivers,
vendors) .
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BACKGROUND STUDY

ESignificance of
‘Tirumala Pligrimage

Tirumala is a sacred place of hindu
pilgrimage in India and its fame and
popularity transcends national bound-
aries. Tirumala derives its impor-
tance and popularity due to the loca-
tion of the sacred shrine of Lord Shri
Venkateswara.. Being a very important
religious center, it attracts pil-
grims from all over the country andab-
road. It is one of the most popular
places of religious pilgrimage with an
average of more than 50,000 pilgrims
visiting 'Tirumala daily and during
speciol occosions like Brahmotsavams
the number even touch about 4 lakhs
per day! These pilgrims come daily to
Tirumala mainly for religious pur-
pose- to have a darshan of Lord Ven-
kateswara at Tirumala.. The temple
itself is believed to have existed

from very ancient times and it is said
that Lord Sri Venkateswara the presid-
ing deity of this temple is referred
to in earliest of the Vedaos.
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Need For pligrimage
Tourism Development

1. Tirumala can currently cater to
about 60,000 pilgrims per day, with a
saturation capacity of approximately
85,000 pilgrims for darshan.

2. In addition to pilgrims, there is a
service population of about one-third,
roughly 28,000 persons, present daily.

3. This results in a combined popula-
tion density of about 11,300 persons
per sq km or 113 persons per hectare,
indicating extremely high congestion
levels.

4. Such high density places significant
strain on the quality and quantity of
amenities, services, and facilities
within the Tirumala area.

5. The daily pilgrim inflow is increas-
ing, and under the existing system it
will be difficult to accommodate num-
bers beyond the saturation level.

6. The key future challenge for TTD is
to manage the ever-growing pilgrim pop-
ulation, especially ordinary pilgrims,
within severe space and time con-
straints, making planning interventions
and systemic improvements essential.

Significance of

Tirumala Pligrimage
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Pilgrimage from different

states

51. No | State Visiting Pilgrims in %

1 Andhra Pradesh 31.12
2 Tamilnadu 22.08
2A Pondicherry 3.32
3 Karnataka 12.20
4 Maharashtra 8.65
5 Kerala 5.85
6 Uttar Pradesh 4.32
7 Orissa 3.24
8 Madhya Pradesh 3.01
9 Gujarat 2.93
10 Delhi 2.08
11 West Bengal 1.08
Total 100.00
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The Tirumala Bypass Road con-

nects Renigunta Road, Chen-
Central Bus Stand Tirupati nai-Tirupati Highway, Tirupa-

ti city areas, and Alipiri,
providing a continuous route | =
dny + that links highway traffic |5
1) directly to Tirumala-bound
roads while bypassing the
=~  |eity core and Airport |

Existing Bus Operation & Terminal Data
- CBS Tirupati

Category Details 1 “:,EESI;;‘ Qufe to c_}'i_@l_aj._g? tiruniug:u 8 Ltz .
Average Daily Bus Operations 3,673 buses . S5 / /"- %\ -_—‘_\-__.‘-_l-__ (DA TR T o %
e %, S NPURAM 5§ iz A G oloRY=n
Peak Hour (Inter-State Buses) 11:00 - 12:00 W= R FTEs % 1
woLo iwmay
Peak Hour (Rural Buses) 06:00 — 07:00 4 = S mramcy
wily o
Peak Hour (Tirupati Buses) 06:00 — 07:00 KO i
: KMARRI CHENNA T
Average Headway (Inter-State) 33 minutes SREDDY COLONY |
Average Headway (Rural) 41 minutes Y A G
Average Headway (Tirupati) 7 minutes
A
Total Bus Bays 66 (including 3 for idle parking)
POSTAL COLONY
Daily Passenger Volume 1,68,000 passengers BTl FH
[+
Total Staff & Crew (State Corps.) 256 . = H ; | Jlk SH NF A
< M.R.PALLY g ‘.
Total Service Staff 110 apbabrati £ B oo g 0 23° )
AVILALA ] L 10
Maximum Bus Trips (Brahmotsavam) 172 downward trips (Tirumala to CBS) A .wz;:;: n o ——=BHAVA
during 16:00-17:00 on Day 5 ke et RESERVDIR \\ [ %53
Alpiri : . % ==COLONY. “
piri Tollgate Vehicle Count 23,18,912 vehicles (January—October 2022) BaEigabo :
VIDYUT-NAGAR S"?Job
i‘ow - e \ : o - ]
Road Characteristics n o 2 S TN e % |samavayi Road,
Andhra pradesh . eyl X Tirupati is a
Parameter Categor Percentage i TRsmals atatdon major internal
: F ooy i tirupati “\‘ arterial road
Right of Way (RoW) <1lm 26% ’ oot : that connects
Right of Way (RoW) 11-20m 46% { ) = key residen-
. " ; ! / P Y ! ~ tial and com-
Right of Way (RoW) 21-30m 23% /| mercial areas
Carri T Divided CW 58% ,’l of the city,
arriageway Type v Tirupati 5t acting as :n
Carriageway Type Undivided CW 22% important 1link
y - : .{ between local
Footpath Availability No footpath on either side 74% — Y ; . ; TR Ty A GeRdhiRdl = . _ - s
Abutting Land Use Residential & Commercial BE6% — = and the main
On-Street Parking Roads with on-street parking 67% transport cor-
; ; ; Introduction ridors leading
On-Street Parking Presence | Road th on-street ki 67
9 S With on—strest pardng * Tirupati, the spiritual capital of Andhra Pradesh and a major toward the bus
pilgrimage center attracting millions to the Sri Venkateswara and railway
Footfall Stastics Temple at Tirumala (22 km away), grapples with growing urban N station zones.
i " mobility chollenges due to high passenger volumes. To address - |
Pil Footfall C Red-G Scal A
o bbb B ettt i e this, National Highways Logistics Management Limited (NHLML) - ',‘et“ji “°°dt' Iiiup“t:
140000 4 has proposed its second Intermodal Station (IMS) at the exist- a8 0 .hey Crrerig’ Tou
ing APSRTC Central Bus Terminal near Tirupati Railway Station, /] that connects the cen-
120000 replacing the current bus stand with an integrated transport T tral city areas to
= | hub incorporating commercial and public amenities. 5 Tirupati Railway Sta- F m
E ARouhe ‘% | tion and the bus sta- < W
- g {3 tion uons,  corrying -
= gh volumes of mixe
= 4
§ o000 | traffic and serving as
40000 - ~— an important access
sotoe route for
o Normal Day (Current) Peak Day (Current) Peak Day (Projected 2050) X
Day Type A
" N The proposed transit terminal reimagines the existing bus stand .
Day Type Number of Pilgrims in Tirupati as a contemporary and efficiently organized public
mobility hub primarily focused on APSRTC bus transportation and
_ pedestrian connectivity. The design emphasizes the segregation
Normal Day (Current) 70,000 80,000 of interstate, intercity, rural, and Tirumala shuttle bus move-

ment through a hierarchical circulation network, improving op-

Peak Day (Current) 1,00,000 erational efficiencu, passenger safetu, and traffic management

within the city. By utilizing its strategic urban location and

. multiple access points, the project aims to reduce congestion,

Peak Day (Projected 1,50,000 optimize circulation, and enhance commuter comfort while cre-

for 2050) ating a passenger-centric transit environment that responds to |
Tirupati's large daily commuter and pilgrim population. \
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EXISTING SITE CONDITION

Location &
Context

Site Location

Intermodal Station (IMS),
Tirupati
Proposed on the existing

APSRTC Central Bus Station

(CBS) siteTirupati City,
Tirupati District, Andhra
Pradesh, India

Located near Tirupati Rail-
way Station within the cen-
tral urban zone

Site Area

Approximate site area:
acres (= 5.35 hectares)
Currently occupied by APSRTC
Central Bus Station infra-
structure

13.2

Potentials
* Strategic location
seamless integration of bus,

enables
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The bus stand is
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Exisitng waiting area is wvery crowded and
insufficient seats are available

There is large number of idle buses and
collision between pedestrian and buses,
There is no proper infrastructure and
controlled road management
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Soil condition
and Topography

The proposed IMS at Tirupa-
ti’'s Central Bus Terminal is
located on red sandy loam
soil, typical of the Rayala-
seema region. This
well-drained soil offers mod-
erate bearing capacity but
low organic content, necessi-
tating careful foundation
design, such as isolated pads
or raft with possible piles

The site of the proposed In-
ter-Modal Station (IMS) at
Tirupati's APSRTC Central Bus
Terminal, being flat/con-
tour-less and adjacent
to Tirupati Railway Sta-
tion, has an elevation
of approximately 163
meters (535 feet) above mean
sea level (AMSL).

Climate Analysis
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nference
adiant barrier (reflective
educe roof heat gain in hot climates
Landscaping. especially on the
side, to minimize heat gain.
tion and reduce
gain
Long,
cross-ventilation

Notural ventilation to reduce dependence

on air conditioning

Window overhangs and sunshades for pas-
cooling

sive

foil) to

west
Elevated
construction to improve natural ventila-
dampness , Reduced
west-facing glazing to limit summer heat

narrow building form to promote
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SWOT ANALYSIS

Strategic location: The site is immedi-
ately adjocent to Tirupati Railway Sta-
tion (800 m), enabling strong rail-bus
integration potential

High regionol connectivity: Direct
access from Jayosam Road, Netaji Road,
Bus Station Rood, Srinivosa Flyowver, and
proximity to NH-71 and NH-716 strengthens
regional and inter-stote movement

Large contiguous land parcel: ~13.45
acres allows comprehensive planning for
bus bays, commercial zones, parking, and
future expansion.

Existing transport hub identity: Al-
ready functions as APSRATC Central Bus
Station with ~1.68 lokh daily passengers,
reinforeing its role as a primary mobili-
ty node

Pilgrimoge-driven demand: Constant and
predictable high footfall due to Tirumala
pilgrims ensures viobility of intermodal
and commercial development.

Severely congested access roads:
Noarrow ROW (<20 m for ~72% of surrounding
roads) and on-street parking reduce effi-
ciency of bus and pedestrian movement

Poor pedestrian infrastructure:
About 74% of surrounding roods lock foot-
paths, resulting in unsafe pedestrion
access between bus stotion ond roilwoy
station

Aging and fragmented infrastructure:
Existing bus station structures ore par-
tially demolished/structurally weakened,
with inodeguate seating, confusing bus
parking, and poor wayfinding.

Operational conflicts: Overlapping zones
for buses, autos, toxis, and pedestrians
cause delays, missed buses, and opera-
tional inefficiencies during peck hours.

Environmental stress: Diesel buses, wa-
terlogging during monsocon, waste misman-
agement, and heat buildup affect passen-
ger comfort and site performance

True intermodal integration: Poten-
tial to seamlessly connect rail, bus, IPT,
taxi, oauto, pedestrion, ond future
metro/ropemay sustems within a single or-
ganized precinct

Urban decongestion catalyst: Reorga-
nizing circulation and porking com sig-
nificantly reduce traffic chaos around Ma-
hatma Gondhi Junction and station ap-
proaches.

Transit-oriented commercial devel-
opment: High footfall supports retail,
food courts, offices, hotels, and dormito-
ries for staff and bus crew, improving fi-
nanciol sustoinobility.

Universal accessibility upgrade:
Scope to introduce borrier-free de-
sign-step-free grand entries, 1ift lob-
bies, buggies, wide paossages, and gentle
turning radii for parking.

|Sustainable infrastructure: Integra-
tion of EV buses, solar roofs, rainwater
harvesting, MLCP, and green buffers aligns

with long-term urban resilience gools

|Ex1:reme peak-day pressure: Festival
events like Brohmotsovom generate sudden
surges (up to 1.5 lakh pilgrims/day pro-
jected), risking suystem overload if not de-
signed robustly

|Land-use constraints around site:
Dense residential and commercial surround-
ings (=86%) limit rood widening and expan-
sion possibilities

Traffic spillback risk: Poorly phased
construction or inadeguate traffic manage-
ment could worsen congestion on Jayasam
Road and Srinivasa Flyower.

Climate vulnerability: Monsoon flood-
ing and rising temperatures con disrupt op-
erations if drainage and shading are not
carefully resolved.

Coordination complexity: Multiple
stakeholders (APSRTC, Raoilways, Municipal
Corporation, NHAT) may slow implementation
if integration strategies are not clearly
structured.

ROUTE OF BUSES AND ENTRY

ex:l.st:l.ng bus. 3tat10n is
poorly maintained, with inade-
guate cleanliness and waste man-

- ¥ " 2 = SV ¥y 4 il il " - e £ —_— - i ; A
The existing bus station lacks The exlstmg ma stut:l.on has The ex1st1ng bus station Poer ergunlzu‘twn of bus The ex1s‘tlng bus s‘tutlcn has
sufficient space and infra- been demolished and is structur- lacks adequate seating, parking leads to confusion poor pedestrian connectivity
structure to efficiently accom-  ally weakened, making it unsuit- making it wunable to com- among passengers and fre- to the railway station,

agement leading to unhuygienic modate and manage a large able for continued operation or fortably accommodate large quent difficulty in locat- making transfers inconvenient
conditions for passengers. volume of buses. expansion. numbers of passengers. ing the correct buses. and unsafe for passengers.
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basic facilities.

EXISTING SITE CONDITION

The existing idle
bus parking and
workshop areas at
the Tirupati bus
stand are poorly
organized and inad-
equately equipped,
with insufficient
maintenance facili-
ties and ineffi- y
cient circulation.
This lack of infra-
structure leads to
operational delays,
poor upkeep of
buses, and un-
derutilization of
valuable transit
space.

J]

-

—

The existing toi-
lets within the
buildings are in a
deteriorating con-
dition, with poor
sanitation, dam-
aged fixtures, and
inadequate venti-
lation.

This lack of
proper infrastruc-
ture creates unhy-
gienic conditions
and significantly
affects user com-
fort and public
health.

The demolished
front buildings
have left behind
an underutilized
and poorly defined
area within the
bus stand premis-
es.

This vacant space
currently lacks
functional plan-
ning, resulting in
inefficient land
use and a weakened
urban edge.

The front building of the Tir-

upati bus stand, housing the |
Depot Manager's office, is se-
verely damaged, with visible
structural distress and neglect-

ed fagades.
Its deteriorated condition not A
only undermines the image of the %

bus stand but also hampers effi-
cient administrative function-
ing.

The RTO office at the Tirupati bus
stand is in a visibly deteriorated
condition, with cramped interiors,
poor maintenance, and inadequate

The bus stand
not properly
planned.

is

toilet

waterfbipe 1ling

Pedestrian eRtry

Bus Entry

Auto stand

Bus Entry/Exit

-.l

Offi¢e/of DY Exc.

Security
Bleg.

3 ‘1-{;:'..

* Bus Entry/Exit

—| €

T
Bus charging po:

Durlhnn
spd

( Edukondalu
Bus \station G+1

cket

Entry Road Description Purpose

Ly fin
outs.

room

Railway Station Road
(Station Road}

Primary direct access to Main station entrance.

the station.

Renigunta Road Connects to Renigunta Regional and highway

and NH corridors. access.

Collision
points

o St'reet @) Node

<A Light
E ELE post s ey Site
L]
! Hose Bib /
|—| :Genera-

s ELE. Line

s Woter Line )

Drainage 'l' Toilet @ Cotv

Netaji Road Secondary access from city side. Urban and local access.

“ tor
L~ 2

The waiting
areas feature
an outdated
fagade design,
reflecting old
architectural
styles that no
longer meet
current func-
tional or aes-
thetic needs.
Slight but wis-
ible structural
damage is ob-
served, indi-
cating the need
for timely
repair and
upgradation.

Waiting sheds are improperly
placed in a scattered manner
across the site, lacking a coher-
ent layout or hierarchy.

This results in visual clutter,
inefficient circulation,
comfort for passengers.

and dis-

The maintenance areas and staff
\\ offices lack basic amenities and
=\ are not supported by properly

r functional lay-

This inadequate infrastructure
affects staff comfort,
tional efficiency, and overall
management of the facility.

opera-
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FESTIVAL / FUTURE SCENARIO
CALCULATION

Daily Bus Movement

Total buses/day = 4300 buses
Average Hourly Flow
4300+12=358 buses/hour

DESIGN ASSUMPTIONS
Effective working hours = 12 hours/day
Peak demand multiplier:

Present scenario = 1.4

Festival / future scenario = 1.5
Proposed terminal capacity = 110 bus

DESIGN INFERENCE
FUNCTIONAL CONCEPT

CONCEPT

Proposed capacity = 110 bus bays

TRaSIT Rest susTennce exveRience DERARTURE bays Operational demand during normal condi-
Seamless, dgnified Efficient movesent Spaces te relax, Mutritien, lacal foed Local ewlture, retail Smooth, comfertable . " . . s
arivel axperience and wayfinding refresh and rejenate and diing and sl comnect daparture Terminal designed considering: Peak Hour Demand tions:

pilgrimage surge,

intercity and local transit integration,
operational flexibility,

future expansion,

and festival crowd management.

PRESENT SCENARIO CAL-
CULATION

Daily Bus Movement

358x1.5=537 buses/hour i

Conventional intermodal stations are typically conceived as transit approxnmsﬂely 3'9 buseSIhour’bay
exchange points that function as spaces whose sole purpose is to fa-
cilitate the transfer of passengers between modes of transport. While
operationally efficient, such facilities fail to address the holistic
reality of travel, particularly in a pilgrimage city like Tirupati,
where millions of devotees arrive from across the country, often
after long journeus, and require far more than a platform and a
ticket counter.

i My

Bay Efficiency Based on 110 Bays

LI LT TEL
L a LS 537+110=4.88 buses/hour/bay

: Operational demand during festival condi-
tions:

approximately 4.9 buses/hour/bay

Implied Dwell Time
60+4.88=12 minutes/bus

= — - = =

The architectural form is conceived as an extension of the landscape of Tirupati, drawing direct inspiration from the undu-
lating profile of the Tirumala Hills. Rather than imposing a singular monumental mass, the building is articulated as a

Rather than designing an intermodal station, the proposal envisions a Average dwell time:

series of gently sloping roof planes that rise and fall in response to the natural skyline of the surrounding terrain. This fully int + 1f-sufficient + that + — Category [umber  ollp o tion B
fragmented roofscape reduces the perceived scale of the terminal while establishing a strong visual relationship with the p:nsg 0: :Ezut:g\‘m:;ar':uexpzri:nn:cO:¥:ma:rri:ulazﬁ:m::g:s;: ::srg li:aarlab:s:ii?:y FIOE:S?Q buses Bays 12—15 minutes per bus
sacred hills beyond. rest, sustenance, and departure. 36?232=306ybusesfhour Active Basding | Alighting[,. Passenger boarding and  departare]

Bays

The shifting roof forms reinterpret the rhythm and silhouette of the Eastern Ghats, allowing the architecture to visually The proposed terminal capaciiy ensures:
merge with its context. The large overhanging roofs not only echo the landscope aesthetically but also respond climatically BU BBLE DIAGRAM T ——— . = = : e . .
by providing shade, diffused daylight, and protection from heavy monscon rains. The resulting form creates a balance between Peak Hour Demand TayonicFakhglion [0 Ry IR SR ey e Sm_OF)Th cwcula‘rlon, >
monumentality and human scale, transforming the transport hub into a grounded, regionally reoted public space. 306x1.4=428 buses/hour o e = efficient passenger handling,
Bay Efficiency Based on 110 Bays  [Fesival Suipe/ Ressrve Bays |12 Bays paaaics 3 e e
2 428+110=3.89 buses/hour/bay operational flexibility,
: Implied Dwell Time F«m UoBays |- and long-term scalability for future growth.
60+3.89=15 minutes/bus
& : T T
S — ' . > = 25,060 - 43,300+ panamngers s day uing et rapsd e oo
1. SLOPING ROOF LANGUAGE 2. DEEP OVERHANGS 3. OPEN, POROUS & CONNECTED ;ﬁE;¥§$$TIUNAL MATERIALS & e SR s ar J.“.:’JL’?&?’:‘;Q‘;. " o
i ek 3 08I | e o 1309 e maihnat) .
The roof form echoes the rise Large roof overhangs provide Open facades, shaded voids, veingposk [ ol .05 R 000 pecse “toom-15.00 ims00- g0 cn e o i
and fall of the Tirumala protection from sun and rain, and perforated elements en- The design incorporates tra- e R £ - —
hills. Interconnected sloping create shoded waiting spoces, hance natural ventilation and ditional materials associated N - - - Mrmum
planes create visual rhythm, and improve passenger comfort create a breathable terminal with Tirupati, such as stone, ot g .oan oy byl .
reduce the building's per- throughout the terminal. with smooth passenger move- wood, and earthy textures, S
ceived scale, and efficiently ment . creating a timeless architec- Grand Loy Tgrated Terminal [ T [ 5o ooy 1900 peow 6850 e
quide rainwater flow. tural character rooted in re- Buten Ieptet el i 20 il HELOE Mot B
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FORM EVOLUTION 5 N - b sate
e ol e 4 e . v [l o
- " . . — u [ESp—
- = - ) - -) Growed Flaer with 17
" ‘Water Claweta. 10 Urinah and 19 Wask basina and st Firat Moor 4
O AbmIN L] e T
ol i ol i 3. e
- . : o = p— e —— e tketing ] Chseaing szace - 1 cousters + e {419 1w 0 s Froem cae sty
' ) ' g D PUBLIC - — - Lot T g = - S——
A horizontal mass sits on the The form is pulled and shaped Roof planes rise and fall, Open, porous facades allow i . = Ana B T - T ]
site to respond to the hills. echoing the natural topogra- movement, views and ventila- — Suafl charge raom L] i R TRTT = ] Fromcee sudy |
pri tion. O semz-puBLIC — = - r =
—] cleaary mom et fiE] 1askqn - ] From cae sty
sl oders St . st d s 1 500 sah each 50 From cate ihaly
ZONING PROXIMITY ol
o, whoas wpermarken,
Hotelyrentaurant wn ATrat, dormn roms JATT and rae-A/C) for rent, 0000 - 0000 15 o from DFR
P mm:-do':':uw.w.wm
fobtot b3 Revero comcni rvment o,
i S 5] ”HW;HIII — M : I’?ﬁm 5 'g i .‘L“H!—
INFORMATION DESK [rerer 2 e 405 anm s 1080 W_M
Funthood 2 s / 370 - El 500
1non [ 2698 1 nas { 150 sqet 1 )
TCKETNGAREA X M > . - .
‘—-——-—-_.__i Mathers Raom a nos {10 [EYE ) ] = From cawe ady.
W e WAITING AREAS
1 1
: __—_ﬁ—-__'_'_‘_‘—'———-___ CONCESSION SPACES Seimph | s
SECURITY CHECK AREA Derms u 1 s oty o 0t o v of et el B v From et
2305gm. peaple &) praple which
RESTROOMS v anarea el | covers an aea of
Py 9am
BACK OEFICES v o a FT=YEd T = )
ADMINISTRATION OFFICE i Aftecant ik i
Incariont Rawing T4 wash basine. X5 urinals and 91 Water Ciowets. Uringh 77 = 1.0 o}
MANAGER'S OFFICE Ta0mm
Todkes u 350 59 mater , e e Cam 18 12 blocks and -8 st bhschs W0sm From case sty
CONFERENCE ROOM [oreiy | Wanth baaim < 91 %)
nd OR=T2A8am
s i b, !:unu.n»‘:ﬁ’-‘-\q 57 baths 1onay. m:z::;s-
SECURITY OFFICE s of e 1 Sesigraned or un depot. imkde the Bus Depat
CCTV ROOM Servioes Workthop St eagiin ik 1400 3g w1 - 000 From cate sady
DRIVER/STAFF LOCKER ROOMS - 555 Sam Office -
v Lo Fued Fiteg st 00 i ot s cotguotet s 455 s From cate sty
LOUNGE wvea of P33 S -
Sl - abation. Ml parel rocm, DG 0 igm From caw study
PASSENGER CLOAK ROOMS el g
Tor T asmibers of
PASSENGER DORMS 1500 KVA B -
PASSENGER RO plam Hakh Wres par day and 7 eon.
POD STAYS Water treatmart plast. ataff Dyt achieve ared oereval plant SO000 ret
Tkt aisLRALE 104 St A7 ras From case
RESTAURANTS ey Sl 5
GOVERNMENT OFFICES APSRTC e _a-"" W:'-- {rom ey
UTILITY SPACES s oo g | : -
ELECTRICAL ROOMS T = 5 2 — rom cavn sty
Pump roam L k] 57 uq rraner 2 mae ) 340 ug eter
MECHANICAL ROOMS et =17 - 3
BTORNGE ROOME Tee-whawler parking capacity: 1,769 wheers v e
v 2,768 tws-whesters e
DGU SET ROOM Farting for Cars Tauisd T wbesiers w ntha public parking bra Ko b 30000 - 50000 m‘-u::,;-u- o OF
LEGEND MilgSOPERATIDNS U BAY =i """'"';"'m ik
SERVIN “ SraM Pariing rea: 0059
(g ~2-2.5 3g m pae bk irachasben of atibe crouation).
CENTRAL TERMINAL CORE [y BUS PLATFORMS [ ] PEDESTRIAN I S uTuTes MANTENANCE AREA S| a2 — : S e T
& CONCOURSE ( DEPARTURE) CORRIDORS (e.g., WATER TREATMENT) iE e [ ertacas Conmestnity | i 2 = T
BUS PLATFORMS BUS PARKING & PEDESTRIAN VEHICULAR LT N il . =
I: (ARRIVAL Y (ARRIVAL) - CTRCUILATION CRCULATION - LANDSCAPED AREAS GAS/ELECTRICAL STATION e = I?mwmI:lmw —
+ appees 3000 for

TIRUFATI IMTEORATED BLES THAM

=IT TERMIMA

ARJUN RODOOR RRISHNADAS

Tirupati —  BUS TERMINUS

VPRV | DESIGN DEVELOFMENT

le:88 - FO MO

h

HOTE: ALL DIMEMSIONS ARE IM CH

o
-




Circulation and Access
Planning
; The proposed transit terminal is designed
N through a hierarchical circulation system
to reduce vehicular conflict and improve
operational efficiency.
The 13-acre site utilizes four major access
points:
Bus Stand Road
1 Jayasam Road
| Tirumala Bypass Road

JAYASAM ROAD Srinivasa Flyover

\

SERVICE SHED

| |SECURITY
POST

EXIT TO JAYASAM g 7
e R e o e B R R 6 Traffic movement is segregated based on

i L !

[ - i | trip distance, operational frequency, and
! S ENT R | # ;

i RY FROM FLYOVER S — - — passenger intensity.
i ELE.
i
]
]
i
]
]
L]

GARAGE

| PLUMBING
- | SERVICE

SERVICES ELECTRIC CHARGING BAY

AT26 89
bemmmmmmmmmaaa

~  Bus Category Segregation

PUMP

Y Interstate Buses
_______________________________________________________________________________________________________________________________________________________________________________________________ T B ENIRY 78 G3) | Entry provided from Srinivasa Flyover

access.
PLATFORM 3 (INTER-CITY / RURAL BUSES)

12010.48

ar)

.;'7 Exit directed towards Jayasam Road.
; Segregated from local transit to reduce
e
%
wn

857
5
=
mn
o
el
=
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5
=
=
=
e
e
s
wy
m
Jw
i
-
el
C
=
I
=
w
oy
|
o
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=2
o

congestion within the city core.
Planned near longer-duration parking
and passenger waiting facilities.

o]

13786.81

~

s [ cE=E= [F] == [F] == 7]

1174884

B

__________________________________________________________________________________ Intercity / Regional Buses

Main entry provided from Bus Stand
Road.
Exit directed towards Jayasam Road.
Positioned close to the central concourse
for easy passenger accessibility.

IDLE
PARKING

SECURITY

Rural Buses

Located near public access zones and
local commuter areas.

Connected through Bus Stand Road
access.

Designed for short-duration stopping and
frequent passenger movement.

STR/
WATER
TREATMENT

Tirumala Shuttle Buses

; J - . : _——— Dedicated enfry and exit provided
FLYOVER - 25 _ CTAXIBAY - - i

through Tirumala Bypass Road.
ENTRY FROM Planned as a high-frequency shuttle cor-
BUS STATION PATHWAY s £ - ol ] - el ridor with rapid turnaround movement.
ROAD ENTRY RAILWAY : f i s e N -
STATION : B e ] 5

Located closer to pilgrim circulation and
waiting areas.

Fedestrian

— ' ' L S , Fassenger / staff Vehicle
g \ © — — = Bus Circulation
SCALE 1:400 =

Neem (Aza-

i Areca Bougain- Ixora Doob Agave (Agave ameri- . i
i dirachta indica) Palm villea Grass (Cy- cana / Agave attenua- Pfmchis S ScLng Tns |
i (Dypsis nodon ta) |
i E lutescens) % dactylon) i
i < @ * ﬁ Rubberised Asphalt |
O |
! UJ = ¥ - ' o ’ e - / . el : ! SN High-Viscosity/High-Modulus E
a Height: 12—18 m Height: 10—15 m Height: 6—9 m Height: 2—4 m (can be frained) ~ Height: 2—4 m (can be trained)  Height: 50—100 mm (lawn level)  Height: 0.6 — 1.5 m Wodified Asphat 5
i = usage: Extremely drought-resis- usage: Fast-growing, nitro- usage: Vertical element, minimal  usage: Extremely hardy, low usage: Extremely hardy, low Usage: Highly durable, survives Why use: Highly drought-resistant, strong !
i <L tant, excellent for shade + air pu- gen-fixing, ideal for avenue plant-  spread - good for tight spaces  water, dust barrier + color water, dust barrier + color heat - low-cost ground cover sculptural form = low maintenance and Interlocking Concrete Pavers |
| —  rification ing Use zone: Near waiting areas / Use zone: Edges facing roads/bus  Use zone: Edges facing roads/bus Use zone: Open patches + in-be- ideal for hot climates 1
i Use zone: Along road edges (heat Use zone: Linear planting along plazas movement movement tween planting Use zone: Foreground planting, edges !
i + pollution buffer) pathways near pathways i
RN et ot R e e ot st |
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FIRE

= 15,247 x 0.20 = 3049 kW (= 3050 kW)

40 sq.m HT Panel Room

1.6 x N2 kL = 168 kL (= 170 kL)
Tank Size: 10mx7m x 2.5 m

RWH Tank Capacity = Site Coverage x 50 L = 350 kL

RVICE SHED sprinkler system
SECURITY
GARAGE ek JAYASAM ROAD
T Tr— N ENTRY FROM FLYOVER
e —— L ELECTRIC CHARGING BAY
: ——
bl 1
: .
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y Tt - EXIT FROM BASEMENT e e
4 1 pr
4 igg;lm R i 25 = —— ; . Underground Fire Water Tank
' TR BAY
— i %& || Overhead Fire Water Tank
i 10 M
TAXI BAY . Fire Pump Room
u FHC Shaft
AUTO BAY Fire Stairs
’,,-_—_-."-""’_ Assembly Area
S = i e —— D Fire Water Line ( Sprinkler line)
= N ROAD ! | Fire Truck Route
. f = Fire Exit Signage
ELECTRICAL PLUMBING vl MECHANICAL
Diversity F;ck_)r =0.75 Assumptions (NBC) OH Domestic Water Tank Capacity of UG fire tank:
. Transformer 305? x 0.75 = 2287 I_(W " Septic Tank Capacity Waiting areas = 1 person / 1.5 sq.m - 15 L/person/day AHU 120,000 L (120 kL)
;“;0"::')“:\;".) Demand = 2287 kW (= Food court - 1 person / 1.2 sq.m - 45 L/person/day Pump Room ’
B oo T T e I i b . Bk Gk Capacity of OH fre fank:
25,000 L (25 kL)
[ | LT Panel Room . Waiting Halls 4.0 30 34 [ o c jon /| Total Water |Overhead Tank "(nnk . HVAC COOLING LOAD CALCULATIONS ’
Transformer Capacity . Space - Load Person /Day  |Demand [Capacity (50%) |[Size Fresh Water Line(UG to OH) Space Type — Cooling Load Criteria i
[ | HT Panel Room KVA = kW / 0.8 froad Court:; | 860 i ki (Thumb Rule) i
2287/ 0.8 = 2859 kVA (= 2900 kVA) Tr—— T e s ing Halls [z — oot lsoot Pxlx Fresh Water Line(OH to Toi-
O Distribution Board P = = (500 sq.m) : I u 0.8m lets/wash/etc.) Waiting Areas > 1TR/ 12 sq.m TOTAL COOLING LOAD
e e DG Backup puliiitiiN b g — i = I Food Court - 1TR /10 sq.m Tkl Cooing Lised
3 n e
£ RO LM A g P e 965 sq.m) 1032 J4SL 7S70L  [36800L 16m Pioamiories ool T8 C1E Mg Total calculated load: 341 TR
t..i  FElectric Supply Line DG Load = 2300 x 0.5 = 1150 kW ' o COOLING LOAD CALCULATION Sufery dnutox ([ AT
T Total Septic Tank Capacity - 330 cu.m Dormitory 1 100 135 L 135001 [6.750 L (228 Total design load: 392 TR (= 390 TR)
Ll Diesel Vehicle Route KVA = 1150 / 0.8 = 1437 kVA Treated Water Tank Calculation im Treated Water Tank Space lArBe (s9.m)|Cooling Factor Load (TR
Sewage = 0.8 x 182 = 146 kL ,Treated reuse = ~73 kL — . T P = = PROPOSED HVAC SYSTEM
r X L. arting al OS]
ELECTRICAL LOAD CALCULATIONS  Da Set: 1600 kA Total Water Demand - 1,11,645 L (= T12 kL) + Passenger peak pomioy? oo fest EacoL pamor Im S e Waiting Halls|50 TR Air-Cooled Chiller + AHUs
= iy i ; Food Court 1965 10 197
Total Unit Electrical Load: Proposed Electrical Infrastructure g"""h"d‘; : 0:'; 'q‘:‘:fl =23kl Bod 22 2652 l—| Tolien o Septio Tesk: Food Court |2 x 100 TR Air-Cooled Chillers +
200 W/sq.m (bus terminal — moderate to high usage 3 x 1000 kVA Transformers (2 work- RIS tant.= Nos) i 1351 5940L  3.000L 08 m septic Tank fo STP Dormitory 1 77 14 51 Dedicated AHUs
ki P ing + 1 standby) Und P | | | ] e 5= > -1"5-‘- Dormitories | 2 x 50 TR Air-Cooled Chillers +
ted Loa Iculati 1% 1500 kVA DG Backup . i b . . . ormitory AHUs
Unit Electrical Load x Built-up Area 60 sq.m LT Panel Room UG Tank = 1.5 x Daily Demand Rainwater Harvesting Tank Calculation
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features a flowing roofscape, warm material palette, and open, natural-
ly lit spaces that enhance passenger comfort and movement. Posi-
fioned as a multi-modal transport node, the terminal integrates efficient
circulation, elevated connectivity, and public-friendly infrastructure
while creating a strong architectural landmark for the city of Tirupati.

BUS sTaTIoN g AD s
///
o =
/
7
/
Roof Plan (1:800) .,
|
T i
] | ] I |
| | I |
: I I I ]
i i . ‘I_ I {
: [ T —T— ¥ G- t - —& e
: i :
I _I... |
i i |
i L] | The Tirupati Integrated Bus Terminal is envisioned as a contemporary
L ! transit hub that blends functionality with regional identity. Inspired by
== . the rhythmic forms of traditional South Indian architecture, the design
|
+ - e
|

|

t

t
iR

T

_; , *?!é!‘*r
.E??é " §

.

Post tension Beams

L

RCC SLAB BEAM WIDTH (B)

'T‘TE'-l_ |
|

— — —
PR e
@

"

POST=TENSION

|
ANCHORAGE BLOCK — | | TRANSFER BEAM
/ II
————————————————————————————————————————— PT TENDONS ————
(7 NOS.)
BEARING /
i SUPPORT AREA
DUCT / SHEATH _/II B

" et coLumMN

i A post-tensioned transfer beam system has been adopted for the Tir-
E upati Multi-Tier Bus Terminal to efficiently achieve the required 35-me-
i ter span while accommodating bus movement on both the ground
i floor and first-floor deck. The system minimizes the need for intermedi-
: . i ; g g b o gy Lo i o i s i S e s . . 4 | ate columns, creating large unobstructed spaces that improve vehicu-
8 P A T o B A B e b A Al S i lar circulation, passenger movement, and operational flexibility within
e T . ) the terminal. Compared to conventional RCC beams, post-tensioning
. enables a structurally efficient and slender beam profile capable of car-
S|de rying heavy dynamic bus loads with reduced deflection and cracking.
The parabolic tendon arrangement enhances load distribution across
the long span, making the structure suitable for high-capacity transport
infrastructure while supporting the project’s vision of a modern, effi-
cient, and future-ready intermodal transit hub for Tirupati.
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PLAN (AT BEAM TOP)

f' ANCHORAGE AES :

H « PT TENDONS - T5TRANDS (0:5°DIA)
I «  TENDON PROFILE - PARABOLIC

e * DUCT - HDPE SHEATH
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*  GROUT = CEMENT BASED GROUT

[ —————

*  ANCHORAGE = MULTI STRAND WEDGE SYSTEM
» CONCRETE - M50 GRADE (TYP.)
POST-TENSION BEAM (TYPICAL SECTION) = COVER - S0men (TYP)

____________________________________________________________ MOTE: DIMENSIONS ARE INDICATIVE.
REFER STRUCTURAL DRAWWNGS FOR DETAILS.
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