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contained in a cellular structure.

Wood comprises about 50% of cellulose which responsible for most of its mechanical properties.

Nalurgl wnod is generally composed of bundles of long fibres which are effectively water carrying tubes. These fil
are laid in the direction of the tree trunk or branch from which the wood is removed. o

:1;; l:znﬁt:hof \?.Old ISdhlghly dependent on the loading dire_ction. Wood is strongest in tension along the fibres anq s

g bdow)c ‘::) 01;. an htangennal direction. : When _loaded in its strongest direction (longitudinal along the grain x

|02dcd i i can ‘avc a strength to Wt?lght ratio advantage relative to steel of 2:1. However when wocd .
in other directions (radial and tangential to the grain- see figure below) this advantage disappears i

To use wood to its best ad vantage a y
g d ost CﬂCCtIVCl n T1 aj 1 ns, s ClelC p!
nd mu 1 englﬂee ng pp 1catio S, p Cha.[ acteristics or h‘d Cl

outer
bark

Softwoods are one of th

¢ botanj e
evergreen and haye o nical groups of trees th

ger-length fibers than harg 8 Hag persistent

needle-J; ! ; e
Woods. dle-like or scale-like leaves; softwoods

50“W00d trees ne l.ldc nes, s ruces, f I cedars,
inc] p1 s Spruc , LIS ) d

Harqwood trees
Browing seasop,

are i - ¢
deciduous, retaining their leaves only °"

trees does
10t nec :
Typical hardyogg 0us trees, essarily relate tq the hardness of the wood Hafd‘VOOd
tropical clim, éj ¥
ateg an ) elms' L
evergreen, oak, maple, walyyt hick
N\ HardWOod haVe si’lor: otrlyb, mahogany and walnut W d Wil n
er fi ) alnut. Woods gro P
S ds W

ers
€ompared to softwood. some hardWo”

(hesizean .
e method of heating

yhatype of bonding agent is US
e method by which it i presse

Medium Density Fibreboard (MD
bonded under heat and pressure. |
tudboard. The natural glues and

 bndingagents / resing, The resis

9ult board wj yse
thipboard, i gy Stronger gl

oesngt gy

mse, flat, Sy
hesily tecognisa




ey Cap
S0
| White \\‘Ou?f ly

is covered. Ip e

T s

P

live or
green knot

BUILDING SERVICES, CONSTRUCTION & MANAGEMENT

compression in the tree when it was young. Upset is an injury by crushing. This is
also known as rupture.

= Wind cracks

Figure: A typical upset in a Timber

Figure: Wind crakes J

(ii) Defects due to Defective Seasoning and Conversion: If scasoning is not uniform, the converted timber may warp
and twist in various directions. Sometimes honey combining and even cracks appear. This type of defects are more
susceptible in case of kiln seasoning.

In the process of converting timber to commercial sizes and shapes the following types of defects are likely to airse:
chip marks, torn grain etc.

(iiii) Defects due to Fungi and Insects Attack: Fungi are minute microscopic plant organism.

They grow in wood if moisture content is more than 20°C and exposed to air. Due to fungi attack rotting of wood,
takes place. Wood becomes weak and stains appear on it.

Beetles. marine borers and termites (white ants) are the insects which eat wood and weaken the timber. Some woods
like teak have chemicals in their compositions and resist such attacks. Other woods are to be protected by chemical
treatment.’ So I

rx.com/traditional-mate cls-in-timber)

Seasoning

This is a process by which moisture content in a freshly cut tree is reduced to a suitable level. By doing so the
durability of timber is increased. The various methods of seasoning used may be classified into:

(i) Natural seasoning HCI | 1

(i) Artificial seasoning.

(i) Natural Seasoning: [t may be air seasoning or water seasoning. Air seasoning is carried out in a shed with a
platform. On about 300 mm high platform timber balks are stacked as shown in Fig. 1.8.

Care is taken to see that there is proper air circulation around each timber balk. Over a period, in a natural process
moisture content reduces. A well seasoned timber contains only 15% moisture. This is a slow but a good process of
seasoning.

Water seasoning is carried out on the banks of rivers. The thicker end of the timber is kept pointing upstream side.
After a period of 2 to 4 weeks the timber is taken out. During this period sap contained in the timber is washed out to a
great extent. Then timber is stalked in a
shed with free air circulation.

A
T W—E:-‘LOBL___,_.____,] P o

Timber Members _-—_,,__*f/ﬂ

-1y

(i) Artificial Seasoning: In this
method timber is seasoned in a
chamber with regulated heat,
controlled humidity and proper air
circulation. Seasoning can be
completed in 4 to 5 days only. The
different methods of seasoning are:
(a) Boiling

(b) Kiln seasoning

(c) Chemical seasoning
(d) Electrical seasoning.
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11. A hectare of trees produce about 10 times of O2 (for 45 persons for 1 year)

and night and is found better than 20 ACs running for

Item | Soft wood y! Salisiw - R Hﬁd,‘”f’@ J
Annual rings | Distinct Opposite
Color | Light # ﬂ
Fire resistance | Poor i
Modular rays \ Indistinct il j
Strength | Strong for direct pull and weak for resisting thrust or shear o
Structure | Resinous and split easily i B
Weight | Light 2 J
12. Defects in timber A

a. Conversion

b. Fungi

c. Insects

d. Natural forces

e. Seasoning Q‘e%

C
B tension
Ridge
Ridge tile Figure: Typical forces on King post
Common rafters
Battens
Roof covering
Purlin l
Cleat | ggwsst;
Wall ! &S
plate Principal N\ =
AN

Tie beam
Eaves board

Figure: Typical wooden truss (King post)
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RAFT or MAT FOUNDATIONS

A

foundation, also called a mat foundation, is essentially a continuous slab resting on the soil that extends over the

raft
tootprint of the building, thereby supporting the building and transferring its weight to the ground.

soil is weak, as it distributes the weight of the building over the entire area of

A raft foundation is often used when the )
(like individual footings) or at individual points (like pile foundations). This

the building, and not over smaller zones
reduces the stress on the soil.

lca]‘]ﬁd the cqg,
»d for cagjy 3
- nas no Stru e

le'a] mltm

The concept of stress is very basic to civil engineering. Stress is simply weight divided by area. For example, ifa
building measuring 5 x 5 weighs 50 tons, and has a raft foundation, then the stress on the soil is weight / area = 50/25 =
2 tons per square meter.

If the same building were supported by say 4 individual footings, each of I x 1m, then the total area of the foundation
would be 4 m2, and the stress on the soil would be 50/16, which is about 12.5 tons per square meter. So increasing the
total area of the foundation can dramatically lower the stress on the soil, which is nothing but weight per square meter.

excavating soil in order to find strong,
This soil is much stronger than the loose
and build concrete walls around the
building with a basement will tend to

A raft foundation is also very good for basements. Foundations are created by
compact, undisturbed natural soil that is at least a few feet below ground level.
soil at the surface. If we construct a raft foundation at say 10 feet below ground,
periphery, this makes an excellent basement. Therefore, an engineer designing a
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difficult”
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choose a raft foundation over other types of foundations.

How to construct a raft r
or mat foundation i

A raft foundation is
constructed by first
excavating the ground to a
uniform, flat level.

Then, a waterproof plastic
sheet is laid over the
earth, and a thin 3" layer
of plain cement concrete
(PCC) is poured just to
create a perfectly flat and
level base for the
foundation.

Raft below columns
is thickened to take
the loadfrom the
columns

=
After this, a ungsetrrs\}gﬁgn
walerproofing layer is ¥
installed, and then
reinforcement steel for the
raft slab is tied in place.
After all the steel has been put in place, concrete is poured to the desired thickness, which is usually in the range of
200mm (8") to 300mm (12") thick for small buildings: this can be much thicker if heavy loads are to be carried.

Figure: Raft foundation

Waterproofing of basements

Basements often extend several stories below ground. The soil or rock around the basement can easily be saturated
wlth water. This water will seep into the building if the building is not waterproofed properly, as concrete is not
impermeable to waler(it.allows water (o pass through). So engineers pay a great deal of attention to the waterproofing

ot
rilled into the €7
above, much (¢itf0r

he pile to Pr cp?

design of basemehtszdspnce this is done, there is no way to repair it, so it must be done perfectly during construction.
/ AT PP p Y g
b

$)o y‘vrap the outside of the basement in a waterproof layer called a waterproofing membrane.
llg]ﬁ and all sides of the basement, and should be placed between the soil and the concrete, so
¢mains dry. The waterproofing membrane must also be physically strong, as the raft will be

Thg best way to,d
This should cover th
that the concrete alw

constructed on top of it, and the weight of the building will press down on it. This layer also serves to chemically
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Thus the overall value of U is given by:
_ (0.97¥1.8) +(0.03%2.54) W/m’K = 1.82 W/m2K

The thermal tral?smlttax.ace of windows depends on glazing and frame types and exposure. If a low-emissivity
reflective mctall%c film is applied to the inside surface of the glass, then the internal spurface.resistance value can
pe significantly mcr.eased, resulting in a lower U value and reduced heat and light transmission from outside.
Glass and metal window frames, in themselves, offer negligible resistance to heat flow, but when resistive
materials are used the overall U value can be found using the proportional area method. ,

fleat loss from buildings

Heat loss oceurs by convection and radiation from the outside of the building, and by infiltration of outdoor air.
Heating equipment is sized on the basis of steady-state heat flows through the building fabric, with an
estimation of the effect of non-steady influences relating to the thermal storage capacity of the structure,

adventitious heat gains from people, lighting and machines, and the intermittency of heating system
operation.
The steady-state heat loss Qu through the building fabric is:

Qu=Y_ (AU)(ls — tas) W

here Z(AU) is the sum of the products of the area and thermal transmittance of each room surface. Heat
flows to adjacent rooms that are warmer than the outdoor air are found by using the appropriate temperature
difference between them.

The ventilation heat Qv required to warm the natural infiltration of outdoor air is:
Ov=033 NV (tai — tao) W
The total heat requirement for each room is:

Op=0u+Ov

The values of environmental and air temperature used in the calculations depend upon the type of heating
system employed, and the following temperature ratios are used:

E- loi — lan

e
F ___tai“f-w
fr —tao

these two ratios are substituted into the equations for heat requirements Qu and Qv. The total heat requirement

)p then becomes:

G = [F 1 Z (AU) + 0.33F,Nv] (te — tao) W

ge external U values in the range 0.60-3.0 W/m2K, including openings, which

For buildings with avera : k i -
perature ratios have the following values (with an accuracy to

fcovers the majority of habitable structures, the tem
15.0%):

Fl-100 Fp=1.10

Or panel radiator heating systems:
1=092 Fp=123
or forced warm-air heating systems. Further values are tabulated in the CIBSE Guide. To check the

comfort conditions produced by {he heating system in a room we use:

|
|

\
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ir&'U“ design

. 7 ) .
The rcstsldncc R ohms (K of an electrica
1 conductor depends on its s ifi
pecinc resistance P Km, its len
. S glh I m

and 118 Cross-se

for 10—6) at 20°C.
= ,,i Q
A
Example 6.1

,alcul i i
( a'(: Ccu’lcal Ie&lstaﬂ(.‘ac pcr me‘.re 1€nglh aL 20 c Of a coppcr
ulc el conduclof 0f

255 mm2 cross-sectional area.

0.0172 K Tmll 108 mm?

——

=0.0069 X

106 25mm: 1lm?

ctional area A m2. Th :
. e specifi i
p ¢ resistance of annealed copper is 0.0172 pKm (
! pKm (p, micro stands

The resistance of i e |
a cable increases with increase in temperature and the temperature coeffi- cient of

resistance (o) of copper is 0.00428

[esistance at another temperature R¢ can be found from:

Ri=Ro (1 +an) K

where ¢ is the conductor temperature O).

Example 6.2

Find the resistance'of a2.5mm

RQ is not known but the resistance

of this conductor at 20°C

Example 13.1 and ¢ can represent the increase i

v :
alue. A graph of resistance versus temper

of slope a.

R4g=Rap(1 +ax20) K

=0.0069 x (1 +0.00428 * 20) K

=0.0075 K

coThe load may be an clectrical resistance hea
N, N
Sumption in watts is found from:

Power in watts = ¥ volts x A amps cos ¢

ature would reve

The relation between applied voltage, electric current

2 gopper conductor at 40°c.

was found in

n temperature above this

ter or tungsten

and resistance is give

al a straight line

filament lamp,

K/K°C at 0°C. If the resistance of the conductor is R0 at 0°C, then its

n by Ohm’s law:

in which case the power

BS37

|
|
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|
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Sound pressure level

A sound field is created by the sound power output from a machine within a plant room. It is made up of a ding
sound field, that is, directly radiated sound, and a reverberant sound field, that is, general sound that el
uniformly from the hard surfaces around the room The direct sound field reduces with the Imverse square of th
distance from the sound source and is not normally of importance as it only applies to very short distances [
the sound source. The reverberant sound ficld results from the average value of the sound pressure waje

sound pressure level, SPL dB, of the toal sound field, direct plus reverberant, that is generated within a 00

from a sound source of sound power level SWL. dB, is found from
Q 4
SAL — -
A SWL+|0xbg(m-+R) 8
where,
SPL = sound pressure level produced n roo
! m
SWL = soupd power level of acoustic source gg
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ake the moments to the left of the cross-section,
st [t

B'MX-X = % xfor xliesbetwe eng and 12
Wl
B.M =i fe =
’““‘5 5 2|.eEI.Matx—lJ
= W
4
W |
BMyy = = x-w|x-2
o e Sl
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:ﬂ X-WX“M
2 2
= —.V_v X+M
2 2
Wi Wi
B-Mant-l 5 _7 +T
=0
ich when plotted will give a straight relation i.e.
W

7

i in the shear force, at this point the
b the point of application of load there is an abrupt change
may be observed that at the po1
Mis maximum.

d B.M diagram.
A cantilever beam subjected to U.d.L, draw S-F an

e b
wributed load whose intensity is given w/ length.

e dis
" the cantileyer beam is subjected 10 & uniformly I e R

£ x from the fie
any cross-section XX which is at 8 distance of x fi

665 01 the |efy of the X-section, then

W for all values of "', === (!
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rement that must be true according to the o r V
1 1€ given informayj
on.

hnd ihe

. ~aper route. Each morni i
s a papet route. rning, he de S
\'mC“nl 50 minutes to deliver all the papers. It {}\111?? i G Siop” 2PCIS {0 cust
o : o p : ent is sj sk i
\IHC: o Wi it el e fOrnll_ls sick or hag other pl?r?r“lln his neighborhood. It takes
: S s, his friend Th ho lives
omas, who lives on

\ Vineent and Thomas live in the same neighborhood

ptakes Thomas mOre than 50 minutes to deliver the a

s dark outside when Vincent begins his delchriCSp pers.
D' Thomas would like to have his own paper route.

ypswer: Option A ‘
ryplanation: The fact that Vincent and Thomas live on the sam t
~ same stree

ncighbthOd‘ There is 10 support for any of the other choices tindicates that they live in the same

3

“The Pacific yew Is an evergreen tree that grows in ;

&uit. Recently, taxol, a substance found in the bark ofﬂtllfcplil'::clif;‘lccl\;/(f:{;tzhweSL The Facilc e e e e
f e dru_g. , Was discovered to be a promising new

4 Taxol is poisonous when taken by healthy people.

g Taxol has cured people from various diseases.

CPeople should not eat the fruit of the Pacific yew.

.The Pacific yew was considered worthless until taxol was discovered

snswer: Option C
pyplanation: Given the information presented, the only statement that could be considered true is that the fruit should

not bC caten b cause lt iS pOiSOnOuS. Ihcre iS no Support that taxo .S i y
€ 3 l 1 01501 one (;h().(:es
e ) © 2 : p ous or that [aXOl has cured an ( 1

arents for a dog. Her parents have told her that

1 Frin is twelve years old. For three years, she has been asking her p
i:y§uLh§r permission to havea bird. Erin has not

liey believe a dog would not be happy in_anjapartment, but they have g
yel decided what kind of bird she wauldlike tohavel |t | g sEE e Sl
AFrin's parents like birds better than they like dogs. e
BErin does not like birds.

CErin and her parents live in an apartment.

DErin and her parents would like to move.

rtment, we can reasonably conclude that

dog would not be happy in an apa
know if Erin's parents dislike dogs (choice a) or if Erin dislikes birds

Auswer: Option C

Explanation: Since Erin's parents think a
licfamily lives in an apartment. We do not
(choice b) There is no support for choice d.

able on the train and he was able to spend
k. Ever since the train schedule changed,

4Ty . : .
Tim's commute never bothered him because there were always seats avail
't a seat to be found. |

::s 40 minutes comfortably reading the newspapet or catching up on paperwork. ~
,\eTl.ram has been extremely crowded, and by the time the doors open at his station, there 1sn
M Would be better off taking the bus to work.
- 1Im's commute is less comfortable since the train schedule changed.
n.‘Tiany commuters will complain about the new train schedule.

m will likely look for a new job closer to home.

se he was always able to sit down and

mmute has become less
find a seat. There is no

becau
that Tim's cO
an no longer

A

::)waer: Option B

°°lnf0:1a tion: The passage tells us that Tim's comm

: "lfonably rgad 9ﬁ'd0~papclw0rk. Therefore, it 1s'reas

Informaa-ble ingé tﬁﬁi@&ulc change, because it is ve
tion given (figgspports choices a, & and d.

(e Z AN .

) s 5

ardfigs of the hurrican, Maya and Julial R
at a fancy new spa

Hey booked a room
4 gerful things about the spa and they Were

ute didn't bother him
onable to assume
ry crowded and he ¢

= their vacation plans. Instead of traveling
ir plans were a bit more
d availability on such short

decided to change t
0 . the mountains. The

relieved t0 fin
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pritzker Prize R _ ARCHITECTS

onor a living architec i :
&Zi};n and commg itment ‘:hoi(r:;;chltef:ts whose bu%lt work demonstrates a combination of those qualities of talent,
Viro’nm o thej o as pr oduced consistent and significant contributions to humanity and the built
en architecture. The award consists of $100,000 (US) and a bronze medallion.

Figure: Medal of the Pritzker Architecture Prize (Front & Back)

The international prize, which is awarded each year to a living architect/s for significant achievement, was established

by the Pf‘itzker family of Chicago through their Hyatt Foundation in 1979. It is granted annually and is often referred to
as “architecture’s Nobel” and “the profession’s highest honor.”

How to nominate?

The Pritzker Architecture Prize does not discriminate on the basis of race, color, religion, national origin, sex,
disability, or age in its programs and activities. The prize is awarded irrespective of nationality, race, creed, or
ideology. Nominations are accepted internationally from persons of diverse fields who have a knowledge of and
interest in advancing great architecture.

The Executive Director actively solicits nominations from past laureates, architects, academics, critics, politicians,
professionals involved in cultural endeavors, and persons of diverse fields who have an expertise and interest in the
field of architecture.

Additionally, any licensed architect may submit a nomination to the Executive Director for consideration by the jury
for the Pritzker Architecture Prize. Nominations are accepted through November 1 of any given year. It is sufficient to
send an e-mail to the Executive Director with the nominee’s name and contact information. Nominations that do not
result in the award are automatically carried over to the following year. The Jury
normally undertakes deliberations early in the calendar year and the winner
is announced in the spring. For more info, visit:

https://www.pritzkerprize.com

Jury Members: Ratan N. Tata from India is one of the jury members of
Pritzker Prize. He is also the Chairman Emeritus pf Tata Sons, the
holding company of the Tata Group. He was Chairman from 1991 until
his retirement in 2012. He was responsible for transforming Tata Sons

i i ter of new ventures in high
into a group strategy think-tank, and a promo ;
techno%f)gypbusinegzes, Tata serves on the board of directors of Alcoa and
isory boards of Mitsubishi Corporation, JPMorgan

on the international adv. ; i
Chase, Rolls-Royce, Temasek Holdings, and the Monetary Authority of

Singapore. He serves on the board of trustees of the University of Southern
California and Cornell University-

Tata received a Bachelor of Architecture degree f";_‘[“ C°r3e}1311::inlegs§2 -He
completed the Advanced Management Prografs g 1 arVa;rt

e SRR Crisizman of two ot e BIES
philanthropic trusts in India and has received nun;1 et
international honors for his philanthropy: Throug
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he Glas House, 1949

the house sits on a promontory overlooking a po:
and 33 feet wide, with 1,815 square feet. Each o
door that opens onto the landscape. The house, which
architecture, is iconic because of its innovative use of

http

H,\gglg«.\'lmu\c,mg,g)plgw\ ¢/the-glass-house,

The Glass House is best understood as 2 pavilion for viewing the surrounding landscape. Invisible from the road,

nd with views towards the woods beyond. The house is 55 feet long

£ the four exterior walls is punctuated by a centrally located glass

ushered the International Style into residential American
materials and its seamless integration into the landscape.

Ll TTTT]

LFigure: The Seagram Building, New York

dddddiddiiiiw

TITILE

The Seagram Building is a modern office tower designed
by famed German architect Mies van der Rohe, in
collaboration with Philip Johnson. Mies believed that
“Jess is more” and that “God is in the details.” Both of
these tenets are in evidence (and occasionally in
contradiction) in his sleek, modern Seagram Building —
an avant-garde statement when it was completed in 1958.

Flaunting its glass and metal, and foregoing the heavy
stone and brick used in oramental facades of previous
decades, the Seagram Building helped usher in a new era
of simple, straightforward skyscrapers — buildings that
embraced and celebrated their structures and minimalist
geometries, rather than camouflaging them with
superfluous ornament and detail.

Concept: Symbol of contemporary industrial world,
illustrates the architect’s motto “Less is more” showing
that a simple building can be just as surprising that a
building with more composite designs. The Seagram
Building is a refined synthesis of rationalist architecture
in which Mies had formed, the international style that ‘
was beginning to dawn on architecture since 1950 and the
contributions of the Chicago school.

Lt(ps i/ interngtive WIW.Lom tenbuildings/seagrm-building
Dips:Zen avikigrguiteo ey comn butlding/seagram-butlding
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Figure: Crystal Cathedral, Garden Grove, CA

acting as both television studio and stage to a

The Crystal Cathedral was designed as a religious theater of sorts,
glass enclosure so that that the church be open

congregation of 3,000. Philip Johnson and John Burgee devised the
to the "sky and the surrounding world."

The single, gigantic space measures 400 feet by 200 feet in length and width. The design is a modification of the
typical Latin cross plan, with a shortened nave and widened transept, to bring each seat closer to the chancel. In a
nod to Los Angeles car culture, the parking lot was designed for a drive-in congregation to listen to the sermon via
car stereo. 90-foot-high doors beside the chancel open onto the parking lot, providing ventilation and a visual

connection between attendees.

al-cathedral-philip-johnson

hitps://www archdaily. ngs-’MS(sIR/ad-classlcs—(hc-c st

ed to the |
; focusing atten’
reless sl
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"l"he ,c'ty }i:%ui (Nelﬁllerland) has unveiled the world’s largest mondrian painting on the fagade of richard meier’s
 iconi€ arcf(:rx;cinur:t z:nl‘lima'jk’ city hall. familiar red, yellow and blue surfaces and straight lines wrap the mega-
strucmre% i ti h° ally unique composition that blends the building’s architectural facets with precisely-painted
blo(‘fk'S QHEOION L Jagle municipal council’s decision to honor the world renowned artist through this outdoor
exhibition heralds the start of a themed year coined ‘mondrian to dutch design’

https:/www.designboom.com/art/richard-meier-mondrian-city-hall-the-hague-02-15-2017/
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0s Angeles.

> women—four of w
esting that he rement:
\viour.

~ | Figure: Known informally as the Jubilee Church, the Church of God the Merciful Father in Rome was completed
in 2003 with distinctive walls that gently curve toward the building’s center. Designed to reflect sunlight to
regulate the structure’s internal temperature, the concrete walls contain titanium dioxide that not only keeps them

pristine white but also reacts with UV rays to break down air pollutants.

' __JQ.Q&

Figure: Opened to the public in 1995, the Barcelona

H s ) i m lcted
ggzu(;‘;éRome 's Mt;seum Of:I:: ;Ali:rpo?:;;st\rl’s Museum of Contemporary Art was referred to as the
, contains the names > ks ; A ;
built in dedication to Pax, the Roman g0 ddess of Pea:l‘by the city’s news mef:ha because of its lummous?
e P ) ,tr Jertine, and glass, the exterior of concrete and white enamel-coated steel. With
- Made using stec’, 3 i s a three-story atrium and smooth geometry, the structure,
ll).\nldmg also features exhibition 5pace, & figa designed in homage to the modernist architectural
ibrary, a café, and rooftop terrace: movement, stands in stark contrast to the Gothic

https://www.architecturaldi est.com/galle /richard-

buildings in the area" or similar.
| e

| meier-architecture/all
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] Flanl\ rGehry (Canada,

: . 8 evolved fi
S e alist pait

Figure: Frank Gehry has described 98% of modern architecture as “shit” and given a journalist the middle fings
salute at a press conference. Gehry was in Oviedo, Spain to collect the Prince of Asturias prize. 2014. ok, L architettura della citta (The
(iy) isto this day considered a pioneers
teary. The book argues that architects sl
wweultural context, making use of his
reedent rather than trying to reinvent t
Buildings by Frank Gehry: From his earliest works, architect Frank Gehry has shattered conventions, designing thzt.tpe aty remembers its past through 1
:;::jli;}xllfnsl tlllxz]t( s‘()_?nelﬁr;n:icstsay u;re more ;culp_ture than architecture. Using unorthodox materials like corrugatedr* ﬁ;:n"‘:alé Call;ed neorationalist, since it 1
wid : eates unexpected, twisted forms. His work has been called radical, playful, organic, and b dam; architects of the 19205
Tange Ofbuﬂding types

2 el hhls bOOk,

ereijido/EPA Source: htips://www.theguardian.convartanddesign/2014/oct/24/frank-gehry-journalist-finger-

" ding pig In 1971 a5 being :

. wllway | : ' hogp; at Mog ‘

- Disney Concert Haj| Los | Build; C oo mmmﬂ he be ena It_WaS wh

b v Angeles, CA ¢ uilding by Architect Maggies Centre byl g of ¢
Guggenheim Bilbao by Frank Gehry Architect Frank Gel?

Architect Frank Ge

SR

MARTa' Museum b : a
Axchiteot Franl Geth Pritzker Music Pavillioy

: n b
Chl tct Frank Ge d
..._.__H;“‘(:
= ¢

=
el
Weisman Art Mo

by
Architect Frank &

Fisher Center for the
Performing Arts




landscapes, Zaha Hadid's works have been called bold,

Figure: From parking garages and ski-jumps to vast urban
tect was the first woman to win a Pritzker Prize.

unconventional, and theatrical. The Iragi-born British archi

Dame Zaha Hadid (31 October 1950 — 31 March 2016) was the uncrowned queen of contemporary iconic
architecture. Her buildings practically scream, “I’m a Hadid”. A bona fide autrice, Hadid was without a doubt
the world’s most famous woman in a starchitect stratosphere strangely dominated by her masculine peers.

i American architect Thom Mayne
wénism and postmodernism.

Since her student days in London at the Architectural Association School of Architecture, Iraqi-British architect Zaha ‘
Hadid (born 1950) had been intensely preoccupied with changing our general notions of space —not only in a physical
sense, but also socially and culturally. Hadid’s projects are characterized by their dynamic formal qualities of

sinuously, curving shapes, or crystallized strata. This sums up as a kind of new Baroque, a sensuous, more vibrant and

g designed by Thom Mayne:

L Morse United States Courthouse

engaging type of architecture. sy of Cincinnati -
Hadid’s projects during the late 1970s and 1980s were marked by a profound understanding of early 20th Century e Center scmnlit:dent Recrcall‘o
avant‘-garde amsts.ar'ld architects. Inan attempt to redevelop and make relevant again the formal investigations of S District 7 1 4 Angeles, Calif
Russian Conslrucgwsm a..nd Italian Futurism, her projects expressed utopian ideals. g : eﬂdquarters, Los Ang
Today, Zaha Hadid Architects create lafxdmarks projects for all types of functional programs. Their buildings are never Center, Klagenfurt, Aust
blan.d or mundane, but moreover assertive statements of a particular view, that th i ifferent. Graduate H
Their efforts have resulted in a staggering almost one thousand projects tI;r §yr duny 1.ndeed fookditiee Gradua e
urban design schemes to objects and furniture design. : & utthe globo, in overy geales o 'Kh S e Housc, T¢
choOl, Pomona, C;

ith e
Along with her strong conceptual and historical awareness, nature’s forms and Korea 1997

inspiration for Zaha Hadid’s architecture. It includes attention i
AR to physical
lzaz':red structures or powerful moving lines but also exploring PoI;si){)le intcc(x)-;'1 t fion.
a Hadid Architects embraced digital drawing early on. This has made th aces between patterns and consfruc
: e the

of making architecture. In collaboration with senior office partner Patrik Schuslt::sg;blze a_tt? cll-mlal}ﬁe;ie tratiittii:azl u;\;;ys
> a ria as m

shapes appear as a recurrent source °f' ‘
exts and landscapes, whether resulting k-

explored the possibilities of parametric desi ;

e e gaha = dicd i?ﬁi"z‘gmalﬁfz f:;rr t;a:i conception and construction of architecture as S Sa:t: ancer Cente

2011. https://arcspace.com/architect/zaha-hadid-architects/ ze laureate and winner of the Stirling Prize in 201080 Hills %mca, CA,
» CA, 1986
Cooper

Famous buildings: U

Richard and Lois Rosenthal 2

Center for Contemporary Art, Cincinnati, Ohio Admmjsu

Price Tower Arts Center, Bartlesville, Oklaho, g, San Frar

BMW in Leipzig e Tance (The 1

Guggenheim Museum for Taichung, Taiwan
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( Wl.’;ter Zumthor (Switzerland) (Pritz
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¢ Nishizaw@

’ 7 o 5 i hite Ryupraiscd for ¢

oa+ Nishizawa

Figure: The son of a cabinet maker, Swiss architect Peter Zumthor is often praised for the detailed craftsmanship

his designs. ;

Buildings and Projects by Peter Zumthor:

4im, Sejima + Nishizawa
«mnon, everyday material
Peter Zumthor writes: "I believe that architecture today needs to reflect on the tasks and possibilities which are b i their works. Find pho
inherently its own. Architecture is not a vehicle or a symbol for things that do not belong to its essence. In a societ i
that celebrates the inessential, architecture can put up a resistance, counteract the waste of forms and meanings, and
speak its own language. I believe that the language of architecture is not a question of a specific style. Every bui
built for a specific use in a specific place and for a specific society. My buildings try to answer the questions thaf
emerge from these simple facts as precisely and critically as they can."
~Thinking Architecture by Peter Zumthor

R o
- . 1986: 1988: 1993:
otective Housing for Roman | Saint Benedict Chapel in Hom . i
A ; - es for Senior ¥
I(S})rccavgtlons, Chl}r, Surpvxtg, Graubiinden, Citizens in Masan Thermfll St Yal 1a
aubiinden, Switzerland Switzerland Graubij s, Graubiinden, Switzetk

2000; i
Swiss Sound Box, Swiss SR 002 11
o : : Luzi
Pavilion, Expo 2000 House i 2007: :
use in Jenaz, i % -8 2007:
Graubiinden, aus Field Brother Klaus Field

Switzerland

Chape] j !
Eifepel in Wachendorf, Chapel in Wachendor

% Eifel, Germany (Inter!




;7173\7’717)70;hi7, (Pritzker Prize 2018)
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| Figure: "Balkrishna Doshi has always created an architecture that is serious, never flashy or a follower of trends, P
} said the Pritzker jury. AT

Balkrishna Vithaldas Doshi was born in Pune in 1927. He did his bachelors ﬁom J.J. S chool of Al’t,. Bombay .in 1
He worked for four years with Le Corbusier as senior designer (1951 -54) in I?ans. In 195§ he estabhghed a private
I practice Vastu -Shilpa, Ahmedabad and in 1962 he established the Vastu —Shilpa Foundation for Environmental

Design. He also founded and designed the School of Architecture and Planning m Ahmedabad. Doshi t.xas worked
partnership as Stein, Doshi & Bhalla since 1977. Doshi worked closely with Louis Khan and Anant Raje, when K
designed the campus of the Indian Institute of Management, Ahmedabad. In 1958 he was a fellow at the Graham
Foundation for Advanced Studies in the Fine Arts. Doshi has been a member of the Jury for several international 2
national competitions including the Indira Gandhi National Centre for Arts and Aga Khan Award for Architecture
was presented in 1995, Aga Khan Award for Architecture, for the Aranya Community Housing in Indore, India.

Philosophies: According to him Architecture of a building is conceived not as a container of specific activities bu
place to be inhabited, as a place to facilitate the course of human environment. Doshi's work has consistently revel
around the interrelationship of indoor and outdoor space, an appropriate and honest approach to materials, proper

climatic response and observance of hierarchy and order that has always been present in the best modern architect

It is this so called “filter’ between contemporary and traditional architecture which Doshi has masterfully brought i
The success of any project depends on effective construction, contracting, logistic planning and co-ordination. An
essential part of the philosophy is the construction of scale models and of full scale mockups to make decisions joi
with the client about the building. ‘

"I learned from Le Corbusier to observe and
react to climate, to tradition, to function, to
Structure, to economy, and to the landscape.
To an extent, I also understand how to build
buildings and create spaces and forms.
However, I have in the last two decades,
gradually discovered that the buildings that I
have desifned seems somewhat foreign and
out of milieu; they do not appear to have their
roots in the soil. With the esperience of my
work over the years and my own observation,
I am trying to understand a little about my
people, their traditions, and social customs,
and their philosophy of life." (B. V.Doshi,

Contemporary Architects, 1987, p- 236.) N

Figure: Sangath, Ahmedabad

T
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Hafeez Contractor

‘ {1 City, Gandhinagar
wiy i Public School, Na

) \ : " [l Alexandria, Mangal

Figure: Hafeez Contractor is an Indian architect born in a parsi family in 1950 in Mumbai. He got his graduate ‘ (uiractor has also been
diploma in architecture in 1975 from the University of Mumbai followed by bachelor’s degree from the Academy | _famous-architCCtS-OV
of Architecture in Mumbai and master’s degrees in Architecture from Columbia University, New York on ‘1

a Tata scholarship. ‘
iWho:

Hafeez Contractor commenced his architectural practice in 1968 as an internee at his uncle, T. Khareghat’s office while

studying to get his architecture degree. After working for a while he became the associate partner in the same firm in  SisFinish architect

1977 and between the years from 1977 to 1980, he served as a visiting faculty member at the Academy of Architecture

LS : : ; . Dsigned: Tuberculosis sa
He set up his own architectural firm in 1983 with a staff of two and today his firm has grown to one of the largest Hl, Helinsiki

architectural firms in India with around 500 employees. He has built a vast variety of buildings all over India but

gained large chunk of success and fame due to his residential projects. He also owns the credit of making a couple of

buildings with magnificent heights, The Imperial I and II being the tallest among them all. Other than that he has also Buonh

designed one of the tallest residential buildings in the world, the 23 Marina in Dubai. Apart from tall towers, Hafeez % ;:.m

also gained enough fame for his exuberant cricket stadium designs, railways stations, educational institutes ,hotels » Reliance Builg
hoste] blocks and majestic airport terminals with modernistic approach. ' ’
Hafeez shows great concern regarding the lack of greenery in India and rejects the j i i

techniques and following their footsteps blindly as they don’t go in accordjance withdtetfle(z:t;ii(;:tligc l::z}:llcllli?i(\)\:ssirg other hn,u- ‘
demands of this region. He proposes the installment of green spaces and public parks at walking distance fr e
residential zones and other urban centers to minimize the scarcity of greenery and oth alking distance from
Following are the major projects done by Hafeez Contractor: el resources.

Sky Garden [Greater Noida (West)] D% -
Mahagun Meadows Noida

The 42in Kolkata (under construction)
DY Patil Stadiumin Nerul, Navi Mumbai

Seawoods Estate (or NRI complex) in Nerul, Navi Mumbaj

of
FFCO, Mp lik

%,

DLF Aralias, Gurgaon

One Indiabulls Center, Mumbai, India(Ongoin o ia.' "Mip,

Morya Regency in Bandra, Mumbai S e
Rodas — An ecotel in Hiranandani Gardens, Powaj - -
Hiranandani Gardens : ;

Multiple Buildings, DLF City, Gurgaon

- 5
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Indian History of Architecture

»  Well built bathrooms
* Wells throughout the

city
* Remarkable similarity of
! architecture all over the
| civilization
. * No large monumental
structures

s

Figure: Wells in some parts of Mohenjo-
daro have been excavated in such a way that
they appear to be towers. It stands like a
chimney because all of the surrounding
earth has been removed by excavation.

Figure: The large corbelled drain was
—— | built in the middle of an abandoned

gateway at Harappa to dispose of
rainwater and sewage.

g

Mohenjo-Daro

a.ﬁ o ."“""‘ ) ; s '&& —
Figure- Mohenjo-Daro. The view of the Clmdel (a fortress protecting a town), as seen from the
lower town.
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pamayan Buddhas (destroyed)

Sl

Indian History of Architecture

Bama,

yan, Afghanistan 3rd century C.E. 150 feet tall.

"‘_q - e RS

Figure: Built in 3rd and Sth-centuries monumental statues of standing Buddha carved into the side of a cliff in the I
Afghanistan destroyed by Taliban in 2008.

ok
=]

Scan or visit for urther reading on Bamayan Buddhas

http://bit.ly/1QsnOaZ
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& The Pagoda is the general term in the English language for a tiered
x

DI }‘“‘;;,,. Vi gl tower with multiple eaves common in China, Japan, Korea, Vietnam,
- and other parts of Asia. Most pagodas were built to have a religious
b [ function, most commonly Buddhist, and were often located in or near
B A temples. This term may refer to other religious structures in some

‘ countries. The pagoda's original purpose was to house relics and
sacred writings.

The Pagoda




{,'\ The alignment of the Sun Temple is on the cast-
a’dsm sst direction.
tth%
& e main sanctum which (229 ft. high) was
~structed along with the audience hall (128 fi. ‘
gh) having claborate external projections. \

Is to accommodate the new rituals were erected
i ong the main axis of the temple-The Bhog mandir,
hall for the god to bless the food; and the nat

1apa (ha) oi‘sgf‘;.al_ hﬂ(l) ndir for the dance perfomance by devadasis.

l (;)OI In the gatee:)mgs]_ e temple was mounted on a huge Rath, On a
=t sa‘ndalwo(xl tamber of large wheels which had to be pulled by
TR pusands of stout men.
garaja
-D-, is perhaple’ lgghe korank temple for the sun god is an allegoric

le ever erectedsin° bone vision of the deity as described in the rig
lest and the lommt(h" da

mar|
= © Culyj,he entire planning concept of the spectacular

lec -
t i activities il ymple is devised out of the perfectly square plans,
emple  congjg o

Figure: The wheels of the chariot a

interpreted as the 'Wheel of Life'. Th

preservation and achievement of realisation

of the deuls, the

orum, a Clos‘?d hall, : jagmohan & the
. hall Of offerings, th nat mandir and
additions. Tp their precise
anded by a lay geometric
onal shrines which subdivisions.

: compound. The enom
pire, 5 times the f
., emphasised by et
limimshing rephcasof jgure : Figures playing different musical instruments on wall of Dancing Hall.

The main temple
and the deuls of
four

{ly and both expresst : | _accon.lpanying

re exquiSiterlzak o Sites at the cornres of the platform are all laid on the ground according to the strict regimen.

:ceges t::?tc}:)mg nii®he mathematics of the vertical & horizontal dimensions follow the dictates of the vastu shashtra, s g
uction ‘ 5 . . 143 Figure: Erotic
o and other gods ancient treatis on the art and science of building. o

ine form. The

< elea The higher layer (above the basement and middle layers) of Konark
shikhara and i5 o gher layer ( yers)

Sun Temple contains a number of bigger sculptures, mostly erotic.

at Bhubanes ,‘ ¢!
ll’ral feat to build?

.
$

y

Figure: Royal Guard of Konark - Lion Upon

Elephant Upon Man.

N

There is a different interpretation. For the average man, the attainment
of moksha (Success) can come after the fullfilment of all earthly
desires, Dharma (religion), Artha (Wealth), Kama (desire) and not
through repression. The figure of an ascetic seem to confirm the above
interpretation.

While the Buddhism was preaching for renouncing everything for the
purpose of achieving moksha (success), the Vaisnavism at that time
were teaching people, that the achievement of success was possible, if
he can fulfil all his desires even by staying among the members of his
family. People can only think of this when he is almost disgusted with
all sorts of enjoyments.




Indian History of Architecture

The
temple
complex is
dedicated
to Shiva,
known

here as
Sundaresh
vara and
his consort
Parvati or
Meenakshi
The
temple
complex is
within a
high-
walled

| enclosure,

Figure: Meenakshi Temple, Madurai.

he core of which are the two sanctums for meenakshi and Sundareshwara, surrounded by a number of smaller
ines and grand pillared halls. Especially impressive are the 12 gopuras. Their soaring towers rise from solid granite
es, and are covered with stucco figures of dieties, mythical animals and monsters painted in vivid colours.

pura

: dal

~ es(gopuras) rise to a
~ ght of more than

n. These towering
~ eways indicate the
‘rance to the temple
lex at the four
linal points, while
gopuras lead to
sanctums of the

n dieties.

cco Work

)

es of dieties
he tower are

d, repainted and Figure: Stucco work.
lly reconsecrated
ry 12 years.

Shakthi Mﬁndapqm
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isitor who enters the tem ;/ile through the eastern gateway, first enters this Mandapam(Hall). In this hall food was
e distributed to th ¢ devotees who came from far off places. Next to this hall is the
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S URBAN PLANNING & DESIGN

" Concepts of urban design

Key urban design concepts are:

N ln
'Uture 8 n‘llst « Physical comfort
Dmhgm Citculationtand Rcestik i
|es ; irculation and accessibility
‘hat 3 . o Transitions and boundaries
nain plhcc “hd s The connection between street and building
ATChiy acgg P cfs%{ o Scale 2
ect‘lfal °apkﬂ o Detail, variety, and complexity
pr&s%"' o Cohesiveness
Physical Comfort
1€ sty | Physical comfort is the basic concept in urban design for people to feel

comfortable in a public place. There are basic needs like a good
IStang:> Oy, walking surface and some garbage bins, but a good environment also
- 'ldlng Some ) | offers places tp sit, some shade on a hot day, shelter from the rain,
a myStery. °flk readi'ly accesmbl.e public toilets, and decent lighting at night. It is also
as yoy Stro] thr“:fuuéz Eg?:eblc to physically design areas in a way that may help to deter

Figure: Physical Comfort: A Market
Street is designed to offer places to sit

VOIS and gigie 1.
8. Ttigh.
d engage wig, lhl: “| Circulation and Accessibility

There should be a peaceful coexistence between the pedestrian and the car.
Comprehending and feeling comfortable in the urban environment means that

ure, landscape separation between pedestrian use, driving lanes, and parking must be easy to see and
| interpret. In many developments it will be important to reassert the priority of the

| pedestrian when looking at circulation.

zoning, transporta
ted into policy and
form and eventhest| Most people feel a deep need to know where one neighborhood or district ends and

another begins. A logical world with good spatial definition orients us and gives us

information to help us : : :
iR Figure: Circulation and
¥ make decisions about

where to go and what to Accessibility: Providing an
do. Elements such as the | adequate buffer strip and
shape of buildings, sidewalks can help people
doorway design, paving walkthrough easily.
materials, curbs,
landscaping, street furniture, changes in the elevation of
the ground, and signage let us know where one category
of uses gives way to another. The transitions and

Transitions and Boundaries

—
Jrban Planni
Vhole neighborod

bounda
ries of
the
urban
Figure: Transitions and Boundaries: these can be world
effective in helping orient visitors where to go. Better tell us
with signage. z]cnen

enter and leave the town, what is public and what is someone’s
private space, where to sit and meet people, where to stroll, where
o shop, and where (o drive or park. Using urban design (o clearly
show these trangitio - nd boundaries can be the difference t_yetWeen
::;)lmfort and confugion; and l;)ctween feeling invited and feeling Pl SealsoTis arind by thrn oF

welcome, S storefronts in towns helps establish a
3 pedestrian-oriented scale.




Screens

past-growing evergreens, willow
pybrids and privet shrubs offer a
| screen in the landscape,

E

0N
QO
//’r URBAN PLANNING & DESIGN
|

naturd
affording privacy while adding
interest and beauty to the yard. In
addition to trees and shrubs, vining
| | plants, such as clematis and

mbing rose, provide perennial

N

cli
an ““invitin | cover for a fence. Annual vines,
g mhib@ such as morning glory, cardinal Figure: Outwardly oriented rooms
N ' vine, moonflower and Spanish are enhanced by amenities outside
M ﬂags_ providc bursts of color on a the space su(.:h.ahs good views and
! trellis or an arbor. breezes. Activities taking place
within the front yard are more
public in nature and will require
B fl:CC visual access on and off the
site and little enclosure.

Figure: Inwardly oriented space is

characterized by either complete

or nearly complete enclosure and

a strong central focal point.

J Central areas for sitting, sculpture
displays, patios, and hot tubs

>n and ph Large trees with dense leaf
P OSphomsm growth, such as maple, ash, oak and elm, provide welcome relief from the require enclosure for pumos§ o
privacy, quit, and concentration.

itional i
Zrowthbyy 1,0t summer sun when positioned between the roof of the home and the
angle of the sun at midday and afternoon.

Borders

Qutlining a driveway or a sidewalk or enhancing the edge of a flower garden is ideal for border plantings. Shrubs or
flowering plants of a similar height and shape form attractive borders and offer a visual separation between elements in
the landscape. Both annual and perennial plants make attractive borders when chosen for their mature height and width,
their texture or color, and their growth pattern. Tall plants, including butterpat, fountain grass and snow bank, look the
best at the rear of the border, creating a backdrop for shorter plants such as variegated lily and marigold.

Ground Cover

1 can reduce soil erosion, create a blanket of texture or add
lants that spread, such as vinca, creeping phlox, ivy, creeping
over in the landscape, choose hardy plants that

While grass may be the most common ground cover, yo
color beneath trees or in bordered areas. Low-growing p
juniper and ajuga, create a living plant carpet. For permanent ground ¢

aks 10 ool will continue to grow each year.

vindbre

| Types of Plant:
: ands® YP $
wing zone

ar.
There are about 350,000 plus plant species, their classification gets a little difficult. However, most of them are

/ categorized in the following three types:
- ; d no flower-bearing capacity. They do not have

1 Mosses: Mosses are very tiny plants with equally tiny leaves an
es known as a filament that holds them down. They have no

true roots like other plants, but very thin hair like structur
secds, but spores which they use to multiply.

* Grasses/ Gidghigan be identified by their distinct leaves; narrow: slender and usually long. They may or may
not bear flowers ﬁlﬁa& up of three or six parts which are either ways inconspicuous. The roots are in clump
form, m y
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SETTLEMENT PATTERN
Census of India defines an Urb,
(i) all places with a municipa
(i) all other places which has featurcs.as .

(1) a minimum population ofSOOQ, '
(2) at least 75% of the male working ;Iz)%ulanon cnpg:rg:q .

3 nsity of population of at lcast persons per sq. Kim.-

Apan(ftrZ):lnducrbartly are: 85 urban agglomeration rest is considered as Rural Area.

an Area as area committee;

i ified town
lity. corporation, cantonment board or notified

d in non- agricultural pursuits and

Census Classification of Cities and Towns:

Class of Cities/Towns | Range of Population
Class I 100,000 and above
Class II 50,000 to 99,999
Class 1T 20,000 to 49,999
Class IV 10,000 to 19,999
Class V 5,000 to 9,999
Class VI Below 5,000

Source: Report of National Commission on Urbanization

LANDUSE AND LAND UTILISATION

At any particular point of time, a parcel of land

ut to i . 2 i
phenomenon as the use of a vacant land may be conv £ o Wl o landiae, This concept is a dynant

erted to residential or commercial.

Need for ‘land use’
To guide the use of land to promote the advanta;
community
Curb misuse of land i.e. increased intensi
open space
Prevent abuse of [and i ¢.
Regulate the nonuse or
To guide the re-use of

ges of development of the

ty of development, encroachment of

prevent formation of
misuse of land i.e. Jand
and i.e, conservation

ﬂ“f“s, squatters
ein, g
g used for speculation, without development

Land use plan
Landuse plans show us

the various ki p
There are various types kinds of g

ctivities that ap :
of Iz s M at are 4
landuses in city. Carried out in the different location of the city-

e

jonale (
Ra"".':_o iented devel
Transl Ri : encl'gy

Interest in gree
Homebuyers, renters ar
urban amenities such a:

Factors Driving The T

-Rapidly growing, minc
-Growing distaste for st
“Growing desire for qus
“Growing desire for mo
-gha"g.“ in family stry
i meg national s

New focus of Fedegﬁ;

"
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. URBAN PLANNING & DESIGN
“s"h@ sURVEY METHODS

\[yPES OF SURVEYS

urveys can broadly be divided into two categories depending on the area upon which

n
‘h? Per they are to be conducted. They are :
iy P

My, el
p“)\lq bve Qf& |
5 ang y  REGIONAL SURVEYS
 hoy a market, %‘hcy are those surveys, which are done over a region dealing with
b“‘ldin ' ‘ PHYSICAL FACTORS like topography, physically difficult land, geology, landscape etc.

g“w PHYSICAL ECONOMIC FACTORS like agricultural value of the land, mineral resources and water
\ gathering lands, areas with public services, transportation linkages etc.

SlOCIAL ECONOMIC FACTORS like areas of influence of towns and villages, employment, population
changes etc.

fOWN SURVEYS

They are done at much small scale and apart from the above data collected from the regional surveys it also
ncludes

LANDUSE SURVEYS
= DENSITY SURVEYS
SURVEYS FOR THE AGE AND CONDITION OF THE BUILDINGS
TRAFFIC SURVEYS
OTHER SOCIAL SURVEYS

For conducting proper survey, primarily relevant enquiries should be framed in the form of questionnaires for
presentation, when required.

ECHNIQUES OF SURVEYS

: the various techniques of surveys that are followed, the four listed below are most prominent
“ 1. selfsurveys (i.c. mailing questionnaires to the persons to be surveyed )

2. interviews (i.c. by asking questions to the people to be surveyed )

3. direct inspection (i.e. when the surveyor himself inspects the situations concerned

)

4. observers participation (i.e. when the observer himself participate in acquiring the data required )

?ALES FOR STRUCTURING QUESTIONNAIRES

ie questions that are asked in the questionnaires formed for doing the surveys can be of various types. Some of
: asks for general things, some asks for some order of preferences or some give stress to the time
erval between two incidents. Thus the scales of the questionnaires are fixed, which can be described as follows

IMINAL where there is no ordering, like asking of sex, age, employment in any particular service etc.
IDINAL where there is a specific order of choices like asking of priorities, housing conditions, climate etc.
TERVAL where an interval of time is given importance like time taken to shift from LIG housing to MIG
ising, time interval to change from two wheelers to four wheelers ctc. this provides an yardstick of measurements

LECTION OF SAMPLES

! conducting surveys, it is not always possible to ask cach person about his or her opinion. Hence, certain

nbers of persons-are selected for conducting the surveys and these selected persons are known as ‘samp}es’ of

veying. The s%kc_ﬁn'n of the number of samples is of utmost importance. The basic rules for selection of

ple size are a6 follows:/

l.  MORE Df% STROUS THE RESULTS OF POOR INFORMATIQN, LARGER.SAMPLE SIZE 1S
REQUIRED. 'That is if the information got are poor (both qualitatively and quaptltatlvely) the analysis
done from them will be wrong. Thus, if getting incorrect results have a very disastrous effect on the

—

i 63

5_—
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-

6. Desirable densities of population
for the city :
ommumty

\borhood
nd suburbs

Average gross density
y for the ¢

Average gross densit .
Net density for residential neigl
Gross density at the periphery a
including lowland value areas
Intermediate rings of cities and di
[nner ring around core area

stricts

Persons per hectare :

100
150 - 200
500 - 250

100

R

200

250 -375

500

|

Core of city and high land value arcas

7. Residential plot sizes for towns in India
Income group

Low income group

Middle income group

Dimensions in mts.

Area in sq.mts.
135
180
216

294
s ~” .

15x 24 3 Zg
e 18 x 27
High income group ”4547?;0,_—————— 720
27x36 972

Public housing and multiple 90 x 90 8100
family plots (90 sq.m. per 90 x 180 and multiples of 90 16,200
family with 12 m. to 18m.
road)
8. Plot area coverage and floor area ratio

Residential
Area of plot in sq.m. Max. Percentage of coverage
100 - 200 65
200 - 300 60
300 - 400 55
400 - 500 50
500 - 1,000 5
Above 1000 — 40
Floor area ratio: 1.0 to 3.0

Commercial
Areaofplotinsqm. ]
Up to 100 — | Max.p Sreentage of coverage
100 - 300 50
300 - 400 75
400 - 500 T —
500 - 1,000 fE——— 000
1000 - 2000 — 150
Above 2000 \40\ |
Floor area ratio: 1.0 to 4.() _

Industrial

/
f/

Light industry | Max. Percentage of
Medium industry. | Coverage
Heavy industry

W

| Decision factors for ¢
-~ Age group

-~ Distance

- Family incor
- Mode of trav
~ Availability ¢

Outline the details r
atown

Financial asj
Population

Quality of w
- Rate of cons
Sanitary sur
SOumes ofV

- Topogmphy
-~ Trend of ton
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Easy to buy with friends by sharing.
Easy to study in groups for best result.

*  All pages colour prints _

For Emmersive Reading Experience
For better recall in exam!

% Extensive coverage

Question Paper of GATE since 1991 to 2021 (31 Years)

i% Essential Notes

Notes has been provided not just for answering a
question but also for extra coverage!

*  Comprehensive content

With total 672 pages. And it can be added further for
upgrade without prior information!

%  QR-coded text

You can scan QR-code printed in the book from your
phone for extra reading related of the subject.



Complete Syllabus through Question Bank: The best way to prepare for an exam like GATE is through a
comprehensive study of previous-year question papers. It takes less time to cover most part of the syllabus. Solving the
previous GATE questions helps aspirants to understand the exam pattern, knowing the level of questions, and predict the
pattern. At the same time, you may be aware that just knowing the answers of previous-year question paper is just not
enough.

For example, if the question is: The teahouse is a feature of which type of landscape architecture? And you leamnt that
the answer is ‘Japanese Garden’. It is best to support the answer with additional notes & figures about different types of
gardens, i.e. French, English, and Chinese, etc. One reason for providing such notes is that it is rarely possible that in the
next few years, the same question will be repeated. But it is quite possible that if a question is asked from a related topic,
you should answer it if you have gone through additional studies or notes.

Essential Notes: Providing answer with essential notes & explanation is the main features of this Question Bank. It’s
been tried to cover the maximum part of the syllabus through providing supportive notes and answer itself.

QR-code based book: We have been using QR-code based deep learning for our GATE reference books since 2015.

It gave us encouragement when it came to news that a teacher
Ranjitsinh Disale won $1mn Global Teacher Prize 2020 for using QR-
codes based book for teaching in school.

This book is very concise. It contains a very exhaustive source of
reference material for a deep understanding of the subject. So, it has
QR-codes. Scan the code for further studies if you need. There are
many QR code scanners available on Google Play Store or apple App
Store.

We recommend, you scan the QR-codes with the app that comes with
your phone itself. Installing the ‘QR Code Reader’ app from the Google
Play Store or the Apple App Store may contain advertisement that could
be irritating and downgrade reading experience. Some phone can scan

Scan to know more about Ranjitsinh Disale,
Winner of Global Teacher Prize 2020

QR-codes directly with its camera itself without any app!

All Pages Color Printed: All pages and illustrations of this Question Bank are color printed. Paper published by National
Center for Biotechnology Information; US suggests that there are positive effects of color illustration on cognitive
process.

Complete Package: This question bank contains question papers of last 31 years from 2021 to 1991. All it makes it the
complete Question Bank. When you go through all these, you will get an idea of how question pattern and trend has
changed over time. This will greatly help you to focus on the part of the syllabus which are frequently asked in exams.

Feedback: We keep improving the contents of this book through the feedback and suggestion from the readers. You are
always welcome for your valuable suggestion and feedback about this book. If you find better contents or alternative
solution, send us to gatearchitecture@gmail.com

We request you to write a fair review on the ecommerce webpage from where you have bought the book.
This book should provide an edge to your study. Hopeful that it will make you confident and feel easy on question pattern.

Fab Quote”

“The interesting observation is to try to work with people, but even more than that, to try to make them successful. If
you try to make others successful, they, in turn, will try to make you successful. No matter how brilliant you are, no
matter how good you are, no matter how hard you work, if you rely only on yourself and believe you don’t need the
help of others, you are sadly mistaken. If you engage everybody around you by helping them, they will help you, in
tumn. And you will be more successful than you ever dreamed of.” — Former Director, Goldman Sachs

Happy reading. Make most of this book. We wish you all the best for GATE 2022.
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Benefits of Colour Illustration

Why is the Question Bank COLOUR printed?

A color printed book has numerous benefits to the readers in comparison to a black & white printed
book. Following are the articles published in reputed journals and media elaborating the impacts of
color illustrations. (Color: US spelling, Colour: UK spelling)

Color Images More Memorable Than Black and White (Article)

) L . —(# -
Psychologists have found that colors enhance an individual's visual memory. From a series of m
experiments, researchers learned that subjects were more likely to recall the color version of an image

than the same scene in black and white. The results, which appear in a issue of the Journal of
Experimental Psychology: Learning, Memory and Cognition, also indicate that natural colors make a difference.

Felix Wichmann of the Max Planck Institute for Biological Cybernetics and his colleagues conducted five experiments, using subjects
with normal vision. Participants initially viewed 48 images, half in color and half in black and white. The picture subjects fell into
four different categories: landscapes, flowers, rock formations and man-made objects. Each category provided a different check on
the results. For example, the flower pictures varied in terms of color, not shape, but those of rock formations offered the opposite.
After presenting these images, the team mixed in 48 new scenes, showed the entire set of 96, and then recorded whether the subjects
remembered the originals. The color images, they found, made much longer-lasting impressions than did the black-and-white ones.

To assess whether the visual memory system treats natural color and false color differently, the

researchers presented subjects with altered images, such as scenes with reddish grass. They found SCI E NT I FIC
that people did not remember these scenes any better than they did the black-and-white versions. AM E RI CA N@,
According to study co-author Karl Gegenfurtner, this indicates that the visual memory system is

tuned to the color schemes of the natural world. "If stimuli are too strange," Gegenfurtner says, "the system simply doesn't engage
them as well." Advertising or design industries might do well to take note of the findings. To catch someone's eye, bright colors
might be best, but if "the aim is more to have an image 'stick’ in the viewer's memory," Wichmann suggests, "unnatural colors may
not be suitable.”

(Author: Greg Mone, 2002, Scientific American: https://www.scientificamerican.com/article/color-images-more-memorab/)

The Influence of Colour on Memory Performance: A Review (Research Paper)

Human cognition involves many mental processes that are highly interrelated, such as perception, attention, memory, and thinking.
An important and core cognitive process is memory, which is commonly associated with the storing and remembering of
environmental information. An interesting issue in memory research is on ways to enhance memory performance, and thus,
remembering of information. Can colour result in improved memory abilities? The present paper highlights the relationship between
colours, attention, and memory performance. The significance of colour in different settings is presented first, followed by a
description on the nature of human memory. The role of attention and emotional arousal on memory performance is discussed next.
The review of several studies on colours and memory are meant to explain some empirical works done in the area and related issues
that arise from such studies.

Introduction

Memory refers to the mental process of encoding, retaining, and retrieving environmental information. How the human cognitive
system deals with the memorization process remains the centre of research among cognitive psychologists. One of the most interesting
and challenging questions in contemporary memory research is on ways to enhance human memory performance. Many variables
have been proposed to contribute to the retrieval operations and one of the variables is colour, which will be discussed thoroughly in
the present paper.

Colour is believed to be the most important visual experience to human beings. It functions as a powerful information channel to the
human cognitive system and has been found to play a significant role in enhancing memory performance. Colour can be very effective
in learning and educational setting, marketing, communication, or even sport. For instance, a marketing study has found that colour
can increase brand recognition by up to 80%. Most advertisements use colour as one of the important element in influencing people’s
attention, attitude towards the product, and pressuring decision making. According to White, coloured advertisements can attract
people to read the advertisement up to 42% more often than the non-coloured advertisement. This shows the importance of colour in
making the information or message more attractive to the public.

In the educational setting, higher demand is put on excellent academic achievement. The extent to which students utilize their
cognitive abilities is also important and may contribute to better academic achievement. The cognitive abilities of the students refer
to the way the students perceive, pay attention, remember, think, and understand the lessons. There need to be strategies to facilitate
the learning process and colours can play a role in motivating students to learn and profit from their educational experiences.




Memory Techniques

How to enhance your memory so that you can remember fast to get best of the Question Bank?

For that, we have already this book printed in Colour as it supports better cognitive activity of your brain. On our website:
gatearchitecture.com, there is a tab ‘Student Yoga’ that may help perform you better in exam. Other than this, following articles can
help you in better learning. Many students complain that they can’t remember necessary material. They say they understand the
content when they read it, but can’t recall it later. There is a difference between understanding and remembering. You may understand
all the systems of the human body (they make sense when you read about them), but that doesn’t mean you’ll be able to recall the
necessary terms. Fortunately, there are memory techniques and strategies for you to use. Some will be more useful for some subjects
and content than others.

Baker/baker paradox

There is a term "elaborative encoding” that is well-illustrated by a nifty paradox known as the Baker/baker paradox, which goes like
this: If a person tells two people (you and your friend) to remember the same word, if the person says to your friend, "Remember that
there is a guy named Baker." That's his name. And the person says to you, "Remember that there is a guy who is a baker." The person
comes back to your friend at some point later on, and says, "Do you remember that word that | told you a while back? Do you
remember what it was?" The friend who was told his name is Baker is less likely to remember the same word than what was told to
you that his job is a baker. Same word, different amount of remembering; that's weird. What's going on here?

Well, the name Baker doesn't actually mean anything to you. It is entirely untethered from all of the other memaories floating around
in your skull. But the common noun "baker" -- we know bakers. Bakers wear funny white hats. Bakers have flour on their
hands. Bakers smell good when they come home from work. Maybe we even know a baker. And when we first hear that word, we
start putting these associational hooks into it, that make it easier to fish it back out at some later date.

20 Memory Techniques Experiment with these techniques to make a flexible, custom-made memory system that fits your style of
learning.

1. Learn from the general to the specific.

Imagine looking at a new painting this way. Blindfold yourself. Put a magnifying glass up to your eye. Move your face within inches
of the painting. Now, yank the blindfold off and begin studying the painting, one square inch at a time. Chances are, even after you
finished "looking" at the painting this way, you wouldn't know what it is. Unfortunately, many students approach new courses and
textbooks just this way. They feel driven to jump right in and tackle the details before they get the big picture. Here is a different
approach. Before you begin your next reading assignment, skim it for the general idea. You can also use this technique at the
beginning of a course. Ask someone who has taken it to quickly review it with you. Do a textbook reconnaissance of the reading
assignments for the entire course. This technique works best at the beginning of a term, but it's never too late to use it. If you're lost,
step back and look at the big picture. The details might make more sense.




Memory Techniques

Meditation for Memory

Meditation is the most effective way of improving the ability of our mind to pay attention to tasks — which is important for

improving retention and converting a short-term memory into a long-term memory.

Studies have demonstrated that practicing meditation improves our ability to focus on smaller details. (Maclean et al. 2010).

Source: https://www.magneticmemorymethod.com/how-to-remember-things/

The Importance of Review

The most important part of note taking is
reviewing your notes after class. Notes do very
little if they are never looked at again! The
average student forgets up to 80 percent of the
information within 24 hours of learning it.
Students can dramatically increase the amount of
information they retain by reviewing the
information within that first 24 hours. When
reviewing, edit and clarify notes, focusing on
main ideas and key points. One way of doing this
is by using the Cornell System. To further
improve retention, do a weekly review as well.
Choose one night of the week (weekends work
well for this) to go over notes from the past week
of class for all of your classes. Plan to spend about
30 minutes per class. Review also improves
retention of information from textbooks and can
be done in almost the same manner. After reading

First exposure to information

Test

Info retained with review
within the first 24 hours
and at the end of week

Info retained with review
within the first 24 hours

Info retained
with no review

Time

each chapter or section of the text, do a short review within 24 hours and a comprehensive review on a weekly basis. Nobody is
anxious to add another task to their list of things to do, but reviewing often saves time in the long run, since consistent review leads
to less cramming before tests. Studying for a short period of time each day is more effective than studying for many hours on a single

day.

(Figure: Adapted from WWU’s Tutorial Center)

Source: https://selkirk.ca/sites/default/files/Learning/Selkirk-College-Learning-Success-Memory-Techniques-Workshop.pdf

TEDX
3 YouTube

How to remember?

All the best!




Architecture and Planning (AR): New Pattern

The Paper contains General Aptitude (GA) section (15 Marks) as applicable for all papers of GATE 2022.
The Paper consists of two parts covering the syllabus: Part A (60 marks) and Part B (25 marks).
New Part A is compulsory for all the candidates.
Part B contains two optional sections: Part B1 (Architecture) and Part B2 (Planning).
Candidates have to choose any one of these during the examination! (Part B1 or Part B2)

Part A: General

Section 1: Architecture, Planning and Design

Architectural Graphics; Visual composition in 2D and 3D; Computer application in Architecture and Planning; Anthropometrics;
Organization of space; Circulation- horizontal and vertical; Space Standards; Universal design; Building byelaws; Codes and
standards;

Section 2: Construction and Management
Project management techniques e.g. PERT, CPM etc. ;Estimation and Specification; Professional practice and ethics; Form and
Structure; Principles and design of disaster resistant structures; Temporary structures for rehabilitation;

Section 3: Environmental Planning and Design

Natural and man-made ecosystem; Ecological principles; Environmental considerations in Planning and design; Environmental
pollution- types, causes, controls and abatement strategies; Sustainable development, goals and strategies; Climate change and built
environment; Climate responsive design;

Section 4: Urban Design, landscape and Conservation

Historical and modern examples of urban design; Elements of urban built environment —urban form, spaces, structure, pattern,
fabric, texture, grain etc.; Concepts and theories of urban design; Principles, tools and techniques of urban design; Public spaces,
character, spatial qualities and Sense of Place; Urban design interventions for sustainable development and transportation;
Development controls — FAR, densities and building byelaws.; Urban renewal and conservation; heritage conservation; historical
public spaces and gardens; Landscape design; Site planning;

Section 5: Planning process

Salient concepts, theories and principles of urban planning; concepts of cities - Eco-City, Smart City; Concepts and theories by
trendsetting planners and designers; Ekistics; Urban sociology; Social, Economic and environmental cost benefit analysis; Methods
of non-spatial and spatial data analysis; Development guidelines such as URDPFI;

Section 6: Housing
Housing typologies; Concepts, principles and examples of neighbourhood; Residential densities; Affordable Housing; Real estate
valuation;

Section 7: Services and Infrastructure

Firefighting Systems; Building Safety and Security systems; Building Management Systems; Water treatment; Water supply and
distribution system; Water harvesting systems; Principles, Planning and Design of storm water drainage system; Sewage disposal
methods; Methods of solid waste management - collection, transportation and disposal; Recycling and Reuse of solid

waste; Land-use — transportation - urban form inter-relationships; Design of roads, intersections, grade separators and parking
areas; Hierarchy of roads and level of service; Para-transits and other modes of transportation, Pedestrian and slow moving traffic
planning;

Part B1: Architecture

Section B1.1: History and Contemporary Architecture

Principles of Art and Architecture; World History of Architecture: Egyptian, Greco-Roman classical period, Byzantine, Gothic,
Renaissance, Barogue-Rococo, etc.; Recent trends in Contemporary Architecture: Art nouveau, Art Deco, Eclecticism,
International styles, Post Modernism, Deconstruction in architecture, etc.; Influence of Modern art and Design in

Architecture; Indian vernacular and traditional Architecture, Oriental Architecture; Works of renowned national and international
architects;

Section B1.2: Building Construction and Structural systems

Building construction techniques, methods and details; Building systems and prefabrication of building elements; Principles of
Modular Coordination; Construction planning and equipment; Building material characteristics and applications; Principles of
strength of materials; Alternative building materials; Foundations; Design of structural elements with different materials; Elastic
and Limit State design; Structural systems; Principles of Pre-stressing; High Rise and Long Span structures, gravity and lateral load
resisting systems;

Section B1.3: Building Services and Sustainability
Solar architecture; Thermal, visual and acoustic comfort in built environments; Natural and Mechanical ventilation in buildings;
Air-Conditioning systems; Sustainable building strategies; Building Performance Simulation and Evaluation; Intelligent Buildings;
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PMYV = Predicted Mean Vote Index

L = thermal load - defined as the difference
between the internal heat production and the heat

comfort skin temperature and evaporative heat loss
by sweating at the actual activity level \ /

What is PPD?
Through PMV, we can predict the thermal

sensation of a population, but this doesn’t paint the V i
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whole picture. We also need to consider the level of -3 2 1 0 1 +2 +3

satisfaction of the occupants in a space, to get a |
more holistic idea of if and how thermal comfort ‘
can be achieved. For this, Fanger developed another | Fizure: Once the PMV is calculated. the PPD, or index >stablishe ‘
equation to relate the PMV to the predicted
percentage of dissatisfied (PPD). occupants (i.e., too warm or oo cold), can be

gives the percentage of people predicted to e

titative prediction of the percentage of therm

I'he main factors causing local discomfort are unwanted ¢

heating of an occupant’s body. Common contributing

. he é or floor temperature
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abnormally high vertical temperature differences between the ankles anc 1

(A) LANDSAT (B) CARTOSAT (C) RESOURCESAT (D) MODIS (Marks to all)

Cartosat series of satellites launched by ISRO (Indian Space Research Organization) with high-resolution imaging sensors are

. primarily intended for applications in the areas of cartography and large-scale mapping. Some of the important applications include

, monitoring of irrigation infrastructure created under Accelerated Irrigation Benefit Program, NUIM (National Urban Information
' System), Topo-thematic mapping at 1:10,000 scale, Urban Infrastructure planning, and many State level Geospatial applications.
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his seminal work “Townscape” in 1961, and a concise version
of it was published ten years later (Cullen 1961, 1971).
Cullen liked to call his theory and approach to understanding
and manipulating the elements of townscape an “Environment
Game.” He presented his discovery of humanistic urban design
in three “gateways”: Motion (Serial Vision), Position (Here and
There), and Content (This and That). A detailed review of the
entire Townscape treatise is not intended here but a short revisit of
the serial vision. In concerning “Optics,” Cullen calls a series of
“jerks or revelations” that we may experience when walking
through a town or city at a uniform speed as Serial Vision.
He considers that a town can become visible in a deeper
sense if vivid contrasts can be felt, as “the human mind reacts to
the difference between things,” or “the drama of juxtaposition”

cumir

Gordon Cullen, the humanist and urbanist designer, first published {

ref

Figure: Example of serial vision

Rashtrapati Bhavan, New Delhi, India
Designed by Herbert Baker and Edward Lutyens, the new capital was envisioned on the principles of Garden City. The Rajpath that

Figure: Another example may be considered as serial vision is the Taj Mahal.

leads to the Rashtrapati Bhavan has a series of visual screening as well as enhancing elements, thus, creating a progression of
frames. A sense of progression is created and keeps the observer moving forward. The avenues and the water bodies confine you to
the focal point and as you move forward your frame gets bigger with multiple buildings and different views. An illusion of
nearness and closeness that is created in the first frame fades out as one approaches the main building in focus, revealing more and
more buildings of different scales and functions. In this example, serial vision is used to suggest the majestic and authoritative

nature of the building in focus.

Q8. A wasle water pipe connecting two inspection chambers (IC) is laid at a slope of 1:200. The Invert Level of the starting IC is -
450 mm. The Invert level of the second pit at a distance of 40 m from the first IC is

(A) -650 mm (B) -200 mm (C) -250 mm (D) -550 mm

Q9. From the images P, Q and R given below, select the corresponding land use categories according to Alonso’s Bid Rent Theory.

bility, a consortium PQR
is now known a5

s o [FCas! (A) P-Manufacturing; Q-Residential; R-Retail
M. [t promotes . 2; Q- R—Ret

ok (B) P-Retail; Q-Residential; R-Manufacturing
v e € = g (C) P-Residential; Q-Retail; R—Manufacturing

& & o (D) P-Retail; Q-Manufacturing; R-Residential
example of
Distance from CBD Distance from CBD Distance from CBD
ascape’ by the 0n° ve P Q R
1 predcstined. Sev! ¢ Explanation: It can be seen that commerce (in particular large department
ations and ﬂ’t the rectt stores/chain stores) is willing to pay the greatest rent to be located in the FBD. The
road or @ simple . CBD is very valuable for them because it is traditionally the most accessible commerce
, single frame O e location for a large population. This large population is essential for department 2
prise in the viewer °‘” stores, which require a considerable turnover. As a result, they are ml}lng and able ‘5
yan design take sh# gito pay a very high land rent value. They maximise the potential of their site by industrial
h it. This huge building many stories. =
Its. As you move from the CBD, commerce is unwdillling to pay as much for a site. In Urban centers e e Periphery
act, what th e willing to pay declines rapidly. 3 nce from city cen!

R, what thoy &n el Figure: Alonso’s Bid Rent Theory

—
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Evaluation:

, flatg an;i hi;h For Against

Tiggy ""Some cities seem to follow Hoyt's sectors. Bristol, for

» 4 .
' example, has a very clear industrial sector following a main
rail line and the River Avon.

environment.
1Centric ring moge,

Like Burgess' there is little reference to the physical

It provides us with an alternative set of explanations to

s have Burgess.

8 haye |nﬂngnw(” g
he
"p!'

areas of Bristol.

The growth of sector can be stopped as land-use leapfrogs out
of the old inner city. For example, out of town council estates
have prevented large high-class sector developing in other

m Communication routes (Rivers, roads, railways) do often

D"W) provide a very definite boundary to a sector/land-use.

developments.

Again, like Burgess, there is no reference to out of town

\
A

\
©-r
/ P “"”'umongst them.

o

(3 Residentjg (,,, that determine the distribution of land-use within a city.
Zone Model b Erha
Y 'mLS[B“:Ccmrul place theory

Christaller's central place theory basically tells us that if there is an even distribution
houses the workers f of population, all with equal money and transport opportunities, and the land is flat and
Ortle featureless, then settlements will follow a distribution pattern according to size. The
distribution will follow one of three patterns:

1. Market Optimising:
The shoppers in smaller settlements divide into three equal groups when shopping in
the three nearest larger settlements.

2. Transport Optimising:

Shoppers in smaller settlements divide into two equal groups when shopping in the two
features into accounmwesl larger settlements.
oes not follow the patter
of any city will be in
area.

i allowi ; :
zcg:l:l::tlecom(:nufg qvg;l'he largest settlement, which is in the centre of the hexagon, will be surrounded by a

aumber of smaller settlements. People from the small settlements will visit the large
= ﬁ(:l:?sthc ego ot uﬂjll';ettlement for a particular good or service that their village does not provide. People
en this.

. - B sannot cross the boundary hexagons because Cristaller says they must shop in their
fication has meant m.o,'iearest central place.

an now be found in tradiis

. > 4
il estates have bulltf}l'!}]:‘- e also introduced the concepts of threshold and range:
ese are now Some 0ty o ohold is the minimum number of people needed to support a service.

E-__—,-———jhnge is the maximum distance people are prepared to travel to purchase a good or
manufacturing industy® .00

;
his modcl Source: htips://s-cool.co.uk/a-level/geography urban-profiles/revisc-it/models-from-burgess-and-hoyt)
. = ! geography

210. The urban land use model based on the concept of a polycentric city is known as
O‘CBD(O";A) Burgess Model (B) Harris and Ul‘lmnn model

Busines C) Hagerstrand’s Model (D) Homer Hoyt’s model
(i1 — Zone of

. Administration Optimising:
All shoppers in the smaller settlements shop in the nearest large settlement.

Concept and need for Multiple Nuclei Model .

© ‘Weﬂ’l‘his model is based on the structure of Chicago just like the Burgess model or
-\ — “oncentric zone model of 1925. : o1
E @~ ot It can be considered as an attempt to explain the structure of city taking into account
e ( Residar® he complexity and growth over time. i . ‘ i
E - ol Harris and Ullman argued that a city might start with a smgle central business district

(upre! CBD) but over the time the activities scatter and gets modified.
." Industy The scattered activities attract people from surrounding areas and acts as smaller

el uclei in itself. N _ 4
f_—__,_/ﬂ'hese small nuclei gain importance and grow in size and starts influencing the growth
f activities around them. :
‘The need for this model was to

R ©- Zone o Ty, it ivisi :
ln‘addmon,.the division betyveen land-uses in both models is far to clear-cut. Firstly, you would not suddenly walk from lower to
middle to higher class housing. Also, all zones will have a mixture of land-uses. Residential zones will have shops and industry in

~ Residentjy
(migg, . ; : o
They do, however, give us a bench mark for comparison and allow us to have a basic understanding of the complex set of processes
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»
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Figure: Market Optimising
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Figure: Transport Optimising

B
@Highest order OLower order
Figure: Administration Optimising

provide a more realistic explanation of the cities. The influence of cars on personal travel and

yreater movement of goods provided opportunity in different places instead of concentrating all economic activities in one place.

People started optimizing their business
light increase in transportation cost.

for maximum profit by locating at different place and bringing down their rent with a
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Example of liner regression in a trip generation model

Linear regression

Y =091+1.44X, +107X,
number of trips  number of workers  number of cars

S usually referreq (, asy Where.
Y = No. of trips per household = Independent variable

5 X, = No. of workers per houschold = Dependent variable
rinciple. Wardmp»s fir X, = No. of cars per houschold = Dependent variable
st

(Source: htip
Lpd
hutps://ww yticsvidhya.com/blog/2015/08 prehenst 1iC

0

fegression’)

ainfall (mm

Q15. The curve traced by a point on a circle rolling inside

p's second Pﬁnciplc . another circle is known as lfis\lx'c: }N.nnplcvm‘hncm' regression. It is finding of the formula
iment can be moug‘;lwhlchm(/\i hypocycloid (B) helix (C) involute (D) hyperbola of the line (here in rc(l} that would reparent the best relationship
ota bChaviorally e uof“ N S bcl\\'.ccn ll‘)C variables. The regression line will lemrmxn;nlc the
travel costs and L}? Stic ) TN relationship between the independent variable (rainfall) and
mfm‘ek‘} / Vi AN N dependent variable (umbrella sales)
S “~ \

& \

//

la “Hypocycloid

le, minimum cost, path by, ¥ E

s another path wi -\ N/
pal with the sameg N Y

t there is adequate capaciy,

13 hnk HOWCVC[, ﬂ’lls modn‘-s‘m“; https:/mathimages.swarthmor¢ /index.php/Involute

y have a large difference inm:

e to travel in the absenceofzQ16. The law of Primate City was first proposed by

r other types of assignmentpyA) Samuel A. Stouffer  (B) Colin Clark

/hen there is congestion ortys,C) Mark Jefferson (D) Harold Hotelling

[he idea of primacy was first introduced by Mark Jefferson

n 1939. His proposition was that nationalism crystallizes in primate cities which are super eminent
eps. In each step, a fixed pye both size and national influence. He assessed the degree of primacy by computing the ratio of the
1 times are recalculated pugjize of the second and third ranking cities to that of the largest one. He found that in the forty-six
gnment; however, this methojfountries of the wo'rld the largest cities were two or three times as large as the next largest city. The
lumes and travel times that 2340 of the population of the three largest cities approximated the sequence 100:30:20 (i.e. the
ich volumes for O-D pairsat large§t is qne-ﬁﬁh_thc six of the largest). According to him there are various reasons for a city

> exceed its neighbors in size, but once it did so the process became cumulative giving it an

InTse/web/web.himl) mpetus to grow and draw away from all other cities in character as well as size. The particular ratio
equence has been later ignored, though the concept of the primate city and primacy is widely used.
igin 0
ng’—/’,. \ primate city is the largest city in its country or region, disproportionately larger than any others in
e urban hierarchy. A primate city distribution is a rank-size distribution that has one very large Figure: “A primate city
P°"‘e L _,.’ ity with many much smaller cities and towns, and no intermediate-sized urban centers: a King as being at least twice as
ffect, visible as an outlier on an otherwise linear graph, when the rest of the data fit a power law or | Jarge to the next largest
Activity 2 tretched exponential function. The law of the primate city was first proposed by the geographer city, and more than twice
fark Jefferson in 1939. He defines a primate city as being “at least twice as large as the next largest | as significant.”
ice as significant.” Aside from size and economic influence, a primate city Mark Jefferson

H ty and more than twi
il usually have precedence in all other aspects of its country’s society, such as being a center of
olitics, media, culture and education and receive most internal migration.
igure: Example of tour he Rank-Size Rule.

xamples of Countries with Primate Cities

Paris (9.6 million) is definitely the focus of France while Marseilles has a population of 1.3 million.
Similarly, the United Kingdom has London as its primate city (7 million) while the second-largest city, Birmingham, is home to
'mere one million people.

Mexico City, Mexico (8.6 million) outshines Guadalajara (1.6 million).

A huge dichotomy exists between Bangkok (7.5 million) and Thailand's second city, Nonthaburi (481,000).

"

]
he rank-size rule says that ‘when ranks of cities, arranged in descending order, are plotted against their populations (rank 1 being
on results’ (Das and Dutt 1993: 125), or to put it

Wﬂx to the largest, and so on) in a doubly logarithmic graph, a rank-size distributi
{ much simpler words: ‘In an ordered set of cities representing a given country, the product of the rank and size of a city is
y referred to as Zipf’s Law because the model describing a

snstant’ (Dziewonski 1972: 73). The rank-size rule is also commonl

Snstant relation between the size of an event an
spulation, when the natural logarithms of the rank and of the city size (in t

d its rank was at first developed by G. Zipf. In the case of cities distribution by
erms of the number of people) are calculated and
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Q18 An urban governance tool to mobilize financial resources by permittir

lhe rank size rule

g §f
N §1Ze and rank of ‘ateiﬂ,‘ y imposing a charge or fee for the same is known as

c. 1 q -

ey uDJA) Betterment Levy (B) Impact Fee (C) Land Value Increment Tax (D) Fl
019. Identify the colour palette that is created using any three cqually spac
[A) Split complementary (B) Analogous (C) Triads (D) Complementary
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additional FAR over and above the prescribed I AR

g
oor Area Incentive Tax (Answer to all)

ed hues around the colour wheel

020 Coefficient of Performance (COP) for heat pump is used to
galculate
g ber of air changes
1al to th - (A) the !jum C anges.
€ population of the "‘(C) the Energy Select Sector index.

(B) the Energy Efficiency Ratio
(D) the Indoor Air Quality

ndex

energy out

der cities we face difficy]
' we don’t have in cage
ver within the city wy|
yopulation.

w COP =

Ny
VI8 nergy out, or the heat pump’s expected output
Energy In, or how much energy it takes to run the heat pump

energy in

The efficiency of refrigeration systems and heat pumps is denoted by
‘ its Coefficient Of Performance (COP). The COP is determined by the
rdam, Cologne, Frankfir ratio between energy usage of the compressor and the amount of useful
cooling at the evaporator (for a refrigeration installation) or useful heat
extracted from the condenser (for a heat pump). A high COP value
represents a high efficiency.

Cyan Magenta Yellow

Red Green Blue
Triad Color Harmony

Triad Color Harmony

Figure: Three colors that are evenly spaced on the
Color Wheel form a Triad or Triadic Color Harmony
Two fundamental triad color combinations on an RGB
Color Wheel are the Red, Green, and Blue (RGB)
primaries and the Cyan, Magenta and Yellow (CMY)

set used in printing.

:rn Europe and has a pop
the Blue Banana in 1989 yiyMost of the electric energy needed to drive the compressor is released to t
the condenser than is extracted at the evaporator of the heat pump. (5

he refrigerant as heat. Therefore, more heat is available at

ondon, Southern Germany,

ncluded in the corridor are s
Q21. Freight flows are conv erted to truck flows using

A) Volume factor  (B) Weight factor
C) Payload factor (D) Distance load factor

Dénmatt
d Kirigdom

1022, Rebound hammer test is used to measure
I(A) permeability of concrete

8(B) bond stress between rebar and concrete
C) compressive strength of concrete

D) tensile strength of concrete

023. Which type of temporary supporting structure can be used in

ase of rebuilding the lower part of a load bearing wall at ground floor
labove plinth level? (A) Dead Shore (B) Pit Underpinning (C) Flying
ElShore (D) Needle Scaffolding

France

2N Barcs Q24. During carthquake, soft storey failure in a building is due to

Scan to watch on Youtube about the Rebound hammer

test.

ail urbed corridor inEﬂlW(A) shear failure initiated by short column effect.
o ————B) stress discontinuity initiated by abrupt changes of stiffness.

(C) failure of column initiated by weak column — strong beam effect.
(D) drift of building storey initiated by pounding effect.

banant “Shoring is the technique of usinj
the It is often used to provide lateral support:
To walls undergoing repair or reinforcement.

r made it look like 8
: name blue banana, aﬂ}*

1 in the corridor as pie®  ©  To¥ :
indaries trying to market#® o During excavations.
he intended to raise criticis?* o To prevent walls bulging out.
o When an adjacent structure is to be pulled down.

e When openings in a wall are made or enlarged.

There are three basic types of shoring system that can be used separately or in
erranean located between (ﬂ‘combination depending on the nature of the support required.
ern Germany, starting 0% !
ln, the sameyidea as the b!“' king shores involve inclined members, or rakers, typically placed at 3-4.5 m
ants who prefer to ¢ id* centres, and braced at regular intervals. They tend to be inclined at between 40-75°.
a corridor is an excellent ypical materials that are used include timber, structural steel, and framed tubular
B i the corridon (he SRR Tolding.
Europe.

g a temporary support, usually a form of prop,

to make a structure stable and safe.

Figure: Raking shore

(Source: civilconcept.com)
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% POSts g, - &The 1PCC provides regular assessments of the scientific basis of climate change, its impacts and )
on beloy, ture ns}(s, and options for adaptation and mitigation
\Cna(cd in 1988 by the World Meteorological Organization (WMO) and the United Nations l C C
| - Environment Programme (UNEP), the objective of the [PCC is to provide governments at all levels

ith s'cimﬁﬁc infqnnation that they can use to develop climate policies. IPCC reports are also a key
put into international climate change negotiations. The [PCC is an organization of governments that
m;mbcrs of the United Nations or WMO. The IPCC currently has 195 members. Thousands of people from all over the world
onmputc to the work of the IPCC. For the assessment reports, IPCC scientists volunteer their time to assess the thousands of
ientific papers published each year to provide a comprehensive summary of what is known about the drivers of climate change,
impacts and future risks, and how adaptation and mitigation can reduce those risks. An open and transparent review by experts
d govmmu around the world is an essential part of the IPCC process, to ensure an objective and complete assessment and to
ect a diverse range of views and expertise. Through its assessments, the IPCC identifies the strength of scientific agreement in

12 or horizg
= Nalshon & R
) * different areas and indicates where further research is needed. The IPCC does not conduct its own research.

In a recent p\:\blicalions. a series of special reports published over the last year, cover living on a planet with 1.5 degrees Celsius of
global warming, and the effects of climate change on land, oceans and icy places.

In 2007, the IPCC was awarded the Nobel Peace Prize.

n .\hu\\'lng {hL‘ COMmen (S nec.ch/abot LIPS | om/en ( 1}
toe

Tonne of ofl equivalent (toe) is a unit of energy, defined as the amount of energy released by burning one tonne (1000 Kilograms)
of crude oil. The toe is used to describe large amounts of oil or natural gas in transport or consumption, and will often use a prefix
of mega (1 000 000) in order to communicate this as Mtoe.

Mtoe

Millions of tonnes of oil equivalent (Mtoe) is a unit of energy used to describe the energy content of all fuels, typically on a very
large scale. It is equal to 4.1868x10'6 Joules, or 41.868 petajoules which is a tremendous amount of energy. The Mtoe is much
smaller than the quad, but can be multiplied by 1000 in order to compare to it (1000 Mtoe = 1 Gtoe = 39.68 quad).

(S« ps//energyeducation.ca encyclopedia/Tonne_of oil_equiv dent)

Green Building Rating Systems list in various countries J
RE IS SN | Rating Sustem Full Form Country Year
RENS 1 BREEAM Building Research Establishment’s Environmental Assessment Method UK 1990
R-2 S-1 2 BEPAC Building Environmental Performance Assessment Criteria Canada 1993
R— 4' S 3 LEED Leadership in Energy and Environmental Design Us 1998
Ts 4 PromiseE The Finnish Environmental Assessment and Classification System Finland 2002 |
5 BEAM Plus Built Envir | Assess Method Hong Kong 2010 |
6 EcoEffect - Sweden 1997
7 GBA/GBTool Green Building As: t (GBA) Canada 1998
ustry in assessing theed 8 NABERS/ABGR | National Australian Built Environment Rating System/ Australian Building Australia 1999
lution. First, gov Greenhouse Rating system .
Do 9 | EEWH 2 Taiwan 1999
notion that 2 manEH 5™ g5 o, 5 Netherlands_| 1999 |
ssociated with Produﬁ 11 | CG Green Globes Canada 2000
y initiatives which 12 | BEAT Building Evaluation Assessment Tool Denmark 2000
ability" has emergedé{ 13 [ Ecoprofil Okoprofil Norway 2000
nes. Togethef these IIT CASBEE Comprehensive Assessment System for Building Environmentsl Efficiency Japan 2001
cradle-to-grave i 15 | CEPAS Comprehensive Environmental Perfor A t Scheme Hong Kon 2002
16 | KGBC Korea Green Building Certification System Korea 2002
17 GS Green Star Australia 2003
18 | GRIHA Green Rating for Integrated Habitat A India 2004
w materials; the 19 | HQE Haute Qualite Environment France 2005
bution of the prod¥* 5075 5281 Tsrac] Standard 5281: Building with Reduced Envir | Impact Tsrael 2005
covery of the prodi® 21 T GM Green mark Singapore 2005
22 | LBC Living Building Challenge America 2006
24 | GPR Green Point Rated America 2006
24 | ASGB Assessment Standard for Green Building China 2006
.« 25 | DGNB Deutscbe Gesellschaft Fur Nachhaltiges Bauen Germany 2006
e study, and determ™ 26 | CSH Code for Sustainable Homes UK : 2006
-finition; 927 | EPRS Estidama Pearl Rating System e i Abu Dhabi | 2007
asso(:iﬂwd wit® 55 [ SICES Sustainable Building Rating Tool/Si Je Calificacion de Edificacion Sustentable | Mexico 2008
Dapcs 29 | NGBS National Green Building Standard gmcrlica ioog
3 ‘Alta Qualidade Ambiental rasi 00
th energy and ra¥ - 3(" ng': HOE The Sistema de Acaliacao da Sustentabilidade (Centification System of Portugal 2008
e Environmentally Sustainable Construction)
onmental imp8®" 37T TTACA Protocal | Protocollo ltaca laly 2009
33 | GBI Green Building Index Malaysia 2009
34 | BERDE Building for Ecologically Res) ive Design Excellence Philippine 2009
35 | GSAS Global Sustainability Assessment System Qatar 2009
36 | VERDE Herramienta VERDE Spain 2009
37 | GPRS Green Pyramid Rating System Levels Egypt 2010

—
w
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hitney Museum of American Art, New York (2015)
AR it between the Hudson River and New York’s High Line,

#88 ano’s Whitney Museum of American Art was designed to bring
#Me gallery, which had been scattered in various buildings after
@R tgrowing its Marcel Breuer-designed Madison Avenue home,
k together on one site.

alifornia Academy of Sciences, San Francisco (2008)
sehry | (5) Nomuf'hen it was completed more than a decade ago, Piano’s
ilifornia Academy of Sciences, signalled a significant
i :velopment in sustainable architecture. Designed to be the
eenest museum in the world, the building received LEED
atinum (the highest green standard in the US) and featured
any elements which contributed to its eco-credentials.

rk,

1e 37,000m2 project, which includes exhibition space, research 2015, Pholography: Nic Lehoued. The Menil Collection, Houston (1987)

aces, an aquarium and a planetarium, is designed as if a piece
park has been lifted up out of the ground. Its living roof
dulates into a series of domes marking out the various spaces beneath, and contributing to the natural movement of air through

L, EEMURSEE AT AT
11y = O

1 17
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ce for art, culture and education, and ig P
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elevated glass and steel Walkway thn(lmbui :

Cantjj, 4|

Centro Botin, Santander (2017)
Located in the Spanish city of Santander, t
Spain. The 10,000m? project is split across tW
over the sea. The building is clad in more than

he Centro Botin is a spa
o D-shaped blocks joined by an
280,000 round ceramic tiles which reflect the sunlight and the g

ea,

8 Match the heritage ¢

p. Washington |
Q. Florence Ch:
R. Venice Chart
S. Burra Charter

ALl
S oot
e

tario Museum Rom in T;onto (20

*  integration of pres
*  qualties of histori
¢ participation of rey

Figure: Daniel Libeskind

Fl . l edCl 1C. c- 'laﬂ“ltoﬂ Bulldlﬂ ‘ use

2006), D
), Denver, USA by Danie] Libeski% i
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\ emples » Chola \[_\]L (C) P-2,Q-1, P |
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wn as Vatapi, was tha capita] of one of g,
in Northern Karmate', rom‘[';ﬂye%:re three branches of the Chalukyas, ey
/ dami in North halukyas, Ther
yples: The city of Ba TRy e
ooy, ies in Southern 543 =75 : |
dynasties ! oo froill

greatest and }r}r\osé':s:;?ré‘ialyukyas‘ _who reigned from h th tributaries of the Krishna river) formeq the v | s

being the ‘Ba iy . .
them g Badami lies) and the G'ha(aprﬂtll?e(;’i(n an imposing ravine that cuts throl?gl:;h:c h':ﬂom
The valley of the Mallaprabha (chere my of this early empire. Nes' beautiful rock-cut temples that are remnants of 5 Yeme
B b blscl‘lja;i‘;gga the site is graced by some

he Ma y

sandstone landscape by t

stV (@ 4 outsi
s =
t mincd uncoP

®—

&0 §, Match the position of

ey o i 4
= el s A TSV S

Figure: Badami Cave Temples by Chalukya empire

Figure: Old Kannada inscription of Chal
dated 578 CE at Badami Cave 3

Group |
P. Trabantenstadie

Q. Linear city
R. Bloomsbury Precinct
S. Radiant city

1. Arturo Soria Y Mata
2. Le Corbusier

3. Emst May

4. Frank Lloyd Wright
5. Patrick Abercmmbic

(A)P-4, Q-1 R-5, 53
(B)P-5,Q-1, R4, 5-2
(C)P-3, Q-1, R-5, §-2
(D)P-3,Q4,R 1,52
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¢ system luminous efficacy in the range of 200-250 Im/ W.

ddition, the overview shows energy conversion efficiency of the lamps examined. The energy

version efficiency describes how much of the power is converted into visible light. In this

efficient LEDs are clearly well ahead of conventional lamps. While energy conversion

ciency of incandescent lamps, for example, is between 10% and 20%, very efficient LEDs at

ent achieve values between 40% and 50%. Nevertheless, this is still only 40 — 50%, so 50% to

% of the power is lost as heat.

e: hitps:/wwiw.dial de/en/blog/article cll'mcnc,\~ul-lc(ls-llchllgllcal-lummuus-cﬂic;lu)-ut'—:n-\\lulc-lcdl

- Theoretical
Lamp or module { | Energy conversion maximum
Description Spectrum Juminous flux, etticiency uminous etficacy
measured (Im) ] (Im/W)
1
b— — N S
1 ]
. H i
| L
Highvoltage | 3% : :
halogen, S
120W i ‘ 2249 A b e AT
1 1
i
: ]
i i |
Low votage E 1 :
halogen, 60W | 3 L 1535 i < ()
(e iy 1
1 I
o 1 1
B g ]
Fluorescent § 1 :
lamp 1§ 4 2,
saw,830 | B3 | ' 4184 : 81.6 1| 1237 344.4
. | 1
T o i :
! 1 ;
" 1
E it 5
Metal halide z ] % 1 :
lamp, 70W, -4 :
830 i L 912 |} 992 1| 318 3145
g v
1 I 3
1 ]
' l
1
LED, 35 W, 830 H 1 82 2
4739 : 138.6 : 327.6
| 1
g ; i
i \ ! 1
| s y 1 £
LED, 35 W, 840 §;‘, b 1 1 3188
) ] 4806 1 1393 :
- 1
% TP " : 1 o
- 1 1 AR AR
-
as 1 1
1 1 R 5y
;ﬂ 1 1 T SR
$oa 3 . :
LED, 16 W, 750 . 1 1
L I 36 |1 150.51
Wt et N -

Figure: The table shows observed and the theoretical maximum luminous efficacy of different spectra.

m the table we can see that the typical spectrum of a warm white LED achieves a theoretical module luminous efficacy of
ox. 320 Im/W. However, since the assumption is that there is loss-free conversion of physical radiated power into the
lengths of the spectrum, then the actual realisable module luminous efficacy is much smaller. In future it may be possible to

Scan for reading about
efficacy of lamps.
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t "‘Tnin y llc“\l ical Questions: ’
el NL a"m[‘\‘\ N”mem?]'fgercncc between the sum of the first 2n natural numbers and the sum of the first 1 odd natural numbers 1§
udc annl | Ql’ Thc ! 2 = 2 = 2 o= = 20
cotgy. Moy 8 G | (A)2n2+n=36 (B)n*-n=12 (C)2n'-n=28 (D)n’+n
re: 0 N

:ncc 1 ncn. ‘ 2

of Ml \A .o Sum of the first 2n natural numbers is:

a’°hilcq fn%m\l\’ Solution: R eEn
‘"Q;Rt 142+ 3 e 2n*+n
Q‘xl Sum of the firstn odd natural numbers is:
14345 +2(n-1)=n? M

b | So, required difference = 2n2+ n - n? = n? + n Answer. So, correct option is (D)

00, b .
etajg hl?ck, o
iy Valu:,I dngy | For student of architecture, the above formulae may not help as not frequently used.
o, Drok‘ We will solve the above question by taking an example.

|

| Let,n=4

|
ang Lim | So, first 2n natural numbers = first 2*4 natural numbers = first 8 natural numbers
SPan Sty shild =1, 2, 35 4, 5: 6; 7, 8

%W So, Sum of first 2n natural numbers = 142+3+4+5+6+7+8 = 36

‘a-ﬂic
Long

! First n odd natural number = First 4 odd natural numbers (because n =4) =1, 3, 5,7

of l'ghtizSiS; Envir%\ So, sum of first n odd natural numbers = 1+3+5+7 = 16
lding.c ang ' 2 =
rols ﬂn(?:tc,cm an Therefore, the difference between=36—16=20 .................c0.. (e)

Alemey ’*f Now, we will check which of the given four options gives answer 20 whenn=4.
| (A)20*+n=36 @B)n?-n=12 (C)2n*-n=28 (D)n’+n=20
2 | So, as per equation (e), the correct option is (D) n®+ n Answer
Nlerygy |
ture, patte cham;q‘ l Q2. The profit shares of two companies P and Q are shown in the figure. If the,two companies have invested a fixed
. Site p]““r_fabﬁ(‘m and equal amount every year, then the ratio of the total revenue of company P to the total revenue of company Q,
ANing; gy during 2013 - 2018 is
| (A6 17 (B)17: 16

L (C) 17' 15 (D)ls . 17 % @ Company P
Ian, Action Al‘m]’ % ot 60 B Company Q
Slainable by, i )| Solution: Suppose Rs. X is invested every year by
SRZ etc, HOusin? ’cl‘“\ Company P and Company Q. % 50
g for special arcas‘wm‘ 3 £ 40
grams and Schepe "“ The total revenue by P from 2013 — 2018 is: g
© | 5 *[110+ 120 +140 +140+150+140] = & £30 ,
4 | ]
\ (-9 20 v.
:;2'5, Melhod.; of g The total revenue by Q company from 2013 — 2018 is: |
ensing techniqusiy| % _17x 10 | |
lofdcmandandg;p};;,l 100‘ [120+ 130 +130 +150+160+160] = kz I | i
) ' 18

Jues of financial aﬁu\

AR : : S 17 2013 2014 2015 2016 2017 20
gislation and implen| So, Required ratio xs8x:Tx= 16:17 Answer

Year
Figure: For question' number 2

| Q3.P.Q,R,S,T,U. V. and Ware seated around a

_ GATE2020

; .| circular table.
Eluggi?fmsg):mgfﬁi I.S ig seated opposite to W. : : s! :
ey s):slcms. IL. U is scated at the second place to the right of R. & IS @
Management, Eleci) II1. Tis scated at the third place to the Ieft of R.

‘| IV. Viis a neighbour of S.

|
|

L

.aﬁ]csurvcymclhods;ln [7_ ~—__7T‘/\__——~ 2]

AN |
|
|
|

¢ —transportation -ute! Which of the following must be true?

rchy of roads ad ¥ (A) Q is a ncighbour of R. <

. Para-transits and olhdﬂi (B) P is not scated opposite to Q. A e

: (C) R is the left neighbour of S. N
ter bvs| (D) P is a neighbour of R. o

thods: Methods ofsol*
- Supply and comm#¥|  Solution: From the given data, we have following diagram:

. a F e swer 7
So, P i not seated opposite to Q. igure: Answer to question

number 3
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Solution: i,

112

=/1
| j 3'_.4' i _4, / AN |/

1 N3
ok Ve T fod ' T f ot
Here, Area of region 1 = Area of void region 1’ and so on.
| Therefore, area of the shaded portion = 8 units Answer. /
| Q1.A 1.2 m high window is located on a south facing wall. The solar azimuth
\ angle is equal to the wall azimuth angle and the solar altitude angle is 60°. The
| minimum depth (in metres, rounded off to two decimal places) of overhang
‘ required to completely shade the window is :
I (Assume that the overhang is located at the lintel level of the window)
rp: | :
Pu"‘ ‘ R Lintel -
Solution:
b

|

1
|
= sill )

b_ b

it ‘ =650 i Official GATE answer range: 0.68 to 0. 70
"“‘“bc[m o b=0. wer )fficia ;

Q8. For the same thickness of material layers, relative position of insulation in the wall sections | and 2 shown below

will have an impact on

X Wall Section | Wall Section 2

(A) Thermal Time Constant (B) Thermal Resistivity —4 / T

= |

-

(C) Thermal Transmittance (D) Thermal Conduectivity.

, Solution: The _ indicates a time required for a
thermistor to respond to a change in its ambient temperature. When the
ambient temperature is changed from T1 to T2, the relationship between = N | G2 our IN
the time elapsed during the temperature change ¢ (sec.) and the
thermistor temperature T can be expressed by the following equation. [t
(tau in sec.) in the equation denotes the thermal time constant. ]

T=(TeT) (1-exp(-t /7)) + T
Please note that the above equation does not depend on the thickness of ——t

the material. But when we look at the formula of Thermal Resistivity, vyl Prorisasl
Thermal Transmittance & Thermal Conductivity, all depend on the thickness of the material.

ouT

insulation
XXX

%

So, the correct option is (A) Thermal Time Constant.
(Please alsonote that T1 & T2 in the question figure is different from the Ti & T, in the answer equation.)
Q9. The solar altitude angle on April 16 at 7:00 AM in Kochi is 16°. 7 N
The same solar altitude angle will occur at the same time in the same N
year at the same location on

(A) October 21 (B) July 2l

//
—
() August 27 (D) September 23 / / ey, oy \

June

Kot 3 Nerm 3, August
Solution: March and September, we have Equinox. June and December f ,/ o \\_ September

we have summer and winter solstice. It means during June, the sun has March
direct rays on tropic of cancer in Northern hemisphere. And in the same N

way during Dec it will be on tropic of Capricorn in Southern hemisphere. &ece r
So if the sun starts moving slowly towards;tropic of cancer from March
to June. It will go via Kochi (which is northern hemisphere) on April
(one month after equinox) so then after reaching June Solstice it will
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1d Level (GL) (in

p]an and section of an lsolatcd foundahon is given bcloW The volume of concrete up to Groun
m’, rounded off to two decimal places) is

0,25 |
| Solution: Let’s divide the t.“oundz_mon in 3 parts. H—{ % . |
| pm I: Rectangular base with height 0.4m —‘|~ ‘

!

art II; Slant base with height 0.5m
art 1I: Column part with height 1.1m B8

|
=
o]
Ots thelength | part], Volume = Base area * 0.4m = (2m x 2.5m) * 0.4 = 2m’ ) :
0
d
o

part II, Volume = Average base area * 0.5m =
(mx25m)+ Q4MXOSM) 4 0 51 = ) 5172%0.5m = 1.23 m’ b il

2 -
part 111, Volume = Column cross sectional area * 1.1m = (0.4m x v |,, ALY

0.5m)* 1.Im =022 m’ ,_1;5——,1——*25—"}

Total volume =2 +1.23 +0.22 = 3.43m’ Sectlon A-A

\.\

e

Please note that volume of the Part I is not accurate (Average area I -
used for faster calculation). It is actually a frustum. I‘ ~ |-— 7 |

ﬁ(‘n\ Crage %) | Sliced Frusmm > | 8
F‘R ‘ parallel to 1.00 4 | ; |
' J

base

' :“ Plan l

Volume of Frustum = 1/3* h*(A + B +VAB) = 1/3*0.5%(5 + 0.2 + V5x0.2 ) = 1/3*0.5%6.2 = 1.03 m’

e out = |
Yourattenioy | (y¢ficial GATE answer range is 3.1 to 3.4

Q19. The activity duration, carly start, early finish, late start and late finish of the three activities ‘P', 'Q' and ‘R’ are ‘

re given in the bl | shown in the following figure. The independent float of activity 'Q' is

€quired for thep ; is |

)
=)
)
w
(=
(=)
()
~

Solution: Independent Float ; 1
= ES of succeeding activity — LF of preciding - Duration of the activity of which Independent float is to be counted ‘
=ES of R — LF of P — Duration of Activity Q

| =22-15-6
| =1 Answer
\
er should have
1ditional room requir |
i 3 :
i Scan for pdf on 2 . Figute. S.can oL
er should have ‘ g . explanation on
; itional room | Total, Free, Scan for video Scan for video
¢, additio ‘ YouTube for
u Independent & lecture on Total lecture on Ind dent Fl
l Interfering float. float & Free float. Independent float Spencaning oat
€r Sh_o‘;‘ld al;av:)m Q20. A population of 2500 persons requires a minimum area of 3000 m* for primary schools. For the population in four
, additional 10 5 different sectors given in the table below, the Sector having maximum shortage of school area per person is
\
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0""(144* (C) Decrease in rep

32. Sh
% 8\) Panzlha-ratna type terracotta temple (B) Stone carved Dravidian type temple
(0-4111 X0 (C) Nava-ratna type terracotta temple (D) Stone carved Nagara type temple
0 m x
KN/ m 8;% Notes: Made of bricks, with square-shaped towers at the corners, the Shyam Rai Temple is massive in terms of its scale
‘ and embellishments. It was built by king Raghunatha Singh (1702-1712 of Mallabhum, in 1643, to honour Lord
), [= Vishnu in his form as Lord Krishna. It is built in the RARCHTAMANATCIIICCIUTANSIYICHINN Tich five pillars standionitng
s of the Gandhar

In
m4 omem ofi
)

-N/mmz

- sam y outer walls, along with the ceiling, are adorned with acofta s
€ Unitg, gy Answer (A)
Cof — =

yTamid js g
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U’lang]e &
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ks, and reverse repo rate is the

e e e
Q3l. Repo rate is the rate at which Reserve Bank of India (RBI) lends commercial ban
rate at which RBI borrows money from commercial banks.
Which of the following statements can be inferred from the above passage”
(A) Increase in repo rate will decrease cost of borrowing and decrease lending by commercial banks.
o rate will decrease cost of borrowing and increase lending by commercial banks.
d decrease lending by commercial banks.

o rate will increase cost of borrowing an
¢ will decrease cost of borrowing and increase lending by commercial banks.

! (D)Increase in repo rat

am-Rai temple of Bishnupur in West Bengal, is an example of

. - and is probably the state's oldest temple reflecting this design. One can also catch a few glimpse G
ddhist art) on the walls. The artists have displayed remarkable skill and craftsmanship in intricately Siziiin:
Jesians on the baked bricks to make the temy I8 The four sides of the temple are followed by arched gateways leading
to the sanctum. The temple has figurines and floral motifs, which were the first of its kind in the state. The inner and

§ ate

Fi fgul'e: Shyam Rai Temple, Bishnupur, West Bengal. It is built in the Panchratna Architectural style (in which five
pillars stand on the roof). Four pillar stands an four corners and one at the centre. The word Panchratna means

Panch = five & Ratna = Gems.
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35' }\s ox; 2(r)i§,r'Righl to Property' in India is a

(A Constitutional Right (B) Tertiary Right (C) Secondary Right (D) Fundamental Right

Notes: The right 0 property is not a Fundamental Right but it is a constitutional right. In the original _Consﬁtution the
ight to property was listed as a fundamental right. By the 44th Amendment to the Constitution, the right to propzrt)’
:'as removed as a fundamental right and instead, a new provision was added to the Constitution 1.€. Article 300-

making ita constitutional right.

The ‘Right to ¥
Constitutional Right. Why was

into

Property’ was initially the Fundamental Right but it caused many issues and then converted 1 .
given below:

this done so? An insightful answer by Prateek Singotiya on Quora.com is

- 1t to property as a fundamental right was guaranteed by Article 19(1)(f) and 31. .
l}Alr%itzle lg(l)(ﬂ gave every citizen a right to acquire, hold and dispose her property. Whereas article 31 ;nsured that any
by authority of law. It also mentioned that state

person (citizen + foreigners) cannot be deprived of her property except ) '
can acquire property only for public purposes and in return of which compensation had to be paid. X
But India's economic structure was still dominated by zamindar, big landlords etc. Freedom fighters were commi
and reforms to bring justice to poor people. It was perhaps a necessary action to lift people from poverty.
So govt started bringing legislations, such as land ceiling act (a person cannot own land abov; a ce;t‘am limit, excess
Jand will become a govt property, which would be distributed among poor people), zamindari abolition, tenancy
regulation etc. ! ) L I
But this act of govt was challenged in the court as it violated fundamental ri ght to property of some sections pf people.
The supreme Court being the guarantor of fundamental right generally ruled in favor of property holders. Th}s had
created a paradoxical situation, a new question emerged, should the directive principles of state policy prev::nll over
fundamental rights or not? Should the welfare prevail over fundamental rights? Under directive principles, it 1S the
moral duty of the govt to take action for welfare of people.
The confrontation between parliament and judiciary started, and it became more aggressive later.
To nullify Court's order, parliament had to enact multiple constitutional amendment acts- 1st, 4th, 25th, 39th, 40th,
42nd etc. Tt finally paved a way forward for land reforms. But still, there was possibility of many challenges in future,
as the root cause of the issue was still not addressed. Parliament has just cured from symptoms but not the disease. ‘
Therefore, in 1978, it abolished right to property as a fundamental right and removed article 19(1)(f) and 31 out of part |
TII of constitution.
Right to property was now no more a fundamental right but it was
by inserting article 300A in part XII. Now if this right is violated,
Court directly, but he can move to high courts. This right can now
Answer (A)

tted to

made a legal right well within the constitution itself, |
the aggrieved person cannot approach to supreme
be regulated, abridged even by an ordinary law.

Q36. In the architectural style of ancient North Indian Temples, the term ‘Adhisthana’ refers to
(A) Base Platform (B) Vestibule (C) Pinnacle (D) Transept

! TEMPLE AS THE BODY OF THE DEITY !
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Scan to read the blog Padavacgzan i~ |
‘Temple architecture — amirnacdsiom Sy L8 ‘
Devalaya Vastu’ by : Y/ s
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Figure: The nomenclature ‘Adhisthanam’ fits with most of the form of Temple Architecture. Answer: (4) ‘
Image Source: sreenivasaraos.con \
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Scan to read the blog

Scan to watch on Youtube about the Syamrai ‘Bishnupur: A Land of
Temple uploaded by Mon Ja Chai narrated in Terracotta Temple' by
Bengali. Ayeeta Biswas Paul at
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33. In India, the Constitution (Seventy Fourth Amendment) Act, 1992, delegates powers to institutions formin#
third tier of government, which are:
(A) Municipal Corporation, Municipality and Nagar Panchayat
(B) Development Authority, Improvement Trust and Panchayat
(C) Improvement Trust, Nagar Panchayat and Panchayat
(D) Development Authority, Municipal Corporation and Municipality

Notes: This ameqd'mcn_tz also known as Nagarpalika Act, came into force on Ist June 1993. It has given consﬁni;
status to the municipalities and brought them under the Justifiable part of the constitution. States were put under

constitutional obligation to adopt municipalities as per s stem enshrined in th ituti
Defiiion o Meopoln rc: Miopola 84 e SR 5 o e VA GO
(Article 243P)

Three Kinds of Municipalities: Article 243Q
e Nagar Panchayat: A Nagar Panchayat is for those area

2 S W o &0 . e ﬁm
Area to Urban areas. “Governor” will by public notice s sangitional el c umali

o o will define these three areas based upon the
; s b generated for local administration, © loymentinNov
agricultural activities and other facto Further, a Governor may also if, ;xaenﬁtf i‘t)fnzzle’isg'y based
»  Municipal Council; A Municipal co

=
¢ Municipal Corporation: A municip e Sgller urban ares

al Corporation for Larger urban Areas
Background of the Constitution

N5 (Seventy -
The Constitution of India has assigned the sutyb ef;i?:ﬂt‘;endment) Act, 1992

urban issues are concerned, the legislatiys e \iers . Umg 10 the urban areas to the State Legislates. Insofﬂ'

¢ Delhi and other Union Territories
e Property of the Union
* A subject of the state list whij
* Amendment of the Constitutj
Constitution (Seventy-Fourth Am
India was amended to incorporat
function Uanrgi ﬁmwe salient features of this Act(::, urban loca] bodies, which seeks to redefine their ¢
. an ies, 10 be known as Mypiai 1 o '
depending on the populatj coipal Corpory ici .
kst Population, sha] pe constituteq tluouglzl::;m“:l?p:‘luCouncils and Nagar Pn.:%chl)
al adult franchise in each noti

ion are limiteq only to the following subject/are

ch tWo or more state [oo:

d::ln of India, te legislature authorise Union Parliament to legisli®
endment) Act 199, ; . i
€ 8 separate Chapter 23 l‘CVoluuonary piece of legislation by which CO“S“W
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Tribal Life Gallery shows the imporitance of | Figure: Shrines for the goddess Shitala, one of the {fml
deities of the Bastar region, who protects villages from
s and other troubles. — © Michael Turtle

Figure: The
evervday things like having a tree in the courtyard and
nmic inside the premises. — © Michael Turtle disease

Seum of Trip Cholamandal Artists' Village, Chennai

UHy Cholamandal Artists' Village, established in 1966, is the largest artists' commune in India,
whose artists are credited for the Madras Movement of Art, which brought modernism to
art in the South India. It has earned reputation world over and is now, one of the major
tourist attractions in the Coastal city. The initial design was made by a visiting Dutch

( 5 L | ( h1lna
LECES Ne1ld 1 Prakash ol onaupd

(

a1 The original Artists Handicrafts Association is still in charge
of the colony, and Paniker's son, sculptor S. Nandagopal, is the secretary of the village.
Out of the original 40 artists, many are no more, and some have moved out, only 21 remain | ¢, shis to go to
today. This co-operative artists colony started as a joint effort of more than 30 painters and learn aboul architect
sculptors. The creative work is is happening there in an ongoing basis and all the paintings e L abah
by different artists ranging from classical to moden art are displayed for viewing and for | > gort :
sale also. This is the first of its kind in the world where a colony of artists are formed in an
excellent ambiance on the shores of Bengal sea.

»at the musey,

hows fh,

ng siate of Chhatis
) 1attisgarp . 'A Handbook of Landscape,

Q51. Match the plant forms in Group I with the botanical names in Group II. as per

CPWD 2013, Government of India
Group I Group II
(P) Columnar (1) Pinus roxburghii
(Q) Globular (2) Ipomoea grandiflora
(R) Weeping (3) Juniperus chinensis
(S) Pyramidal (4) Salix babylonica
(5) Mimusops elengi

(A) P-3.Q4,R2,5-1 () P-1,Q3,R4,85  (C) P-3,Q5,R4,8-1 (@) P-1,Q5, R-2, S-3

Juniperus chinensis, commonly called Chinese juniper, is a dioecious evergreen conifer that is native to China, Japan,

, ' Mongolia and the Himalayas. It is often seen in the wild as a conical tree to 50’ tall and 20’ wide, but also appears in
14| much shorter shrubby or spreading forms. Foliage is dark green. Brown bark on mature stems peels in strips. Although
species plants are rarely sold in commerce, a Jarge number of cultivated varieties ranging in size from large trees to

| large/small shrubs to low-growing groundcovers have become popular oramental landscape plants. Chinese juniper

4 leaves come in two types: scale-like (adult) and awl/needle-like (juvenile). Cones (pollen and seed-bearing) appear on
different plants. Male plants produce catkin-like pollen cones. Female plants produce fleshy, berry-like, whitish-blue

: : U= o
children’s games Wos %" seed cones that usually acquire violet-brown tones as they mature over two years.
nmunities to take photos &

hael Turtle




ary colours of the Gerrit Rietveld-designed Schréder House in

Figure: Figure: 4 bstract proportions and prim
Utrecht. The house was awarded protected UNESCO World Heritage stalus in 2000.
e s e

(2)Node  (3) District _ (4) Edge  (5) Landmark

‘e: Gerrit Thomas Ry (A) B-1,Q-2,R-3,8-5 (B) P-4, Q-1,R-3, 8-2 (C) P-2,Q-3,R-4,S-5 (D) P-2,Q-1,R-4,8-5

elveld
Source: Wikipedia

The City Image and Its Elements — Kevin Lynch
Kevin Lynch was an American urban planner and author. His ideas about city and its perception can be seen in his
Al work ‘The Image of the City.” Which I will try to summarize in this post.
v According to Lynch, the city is about the way the people perceive it. He called it as imageability. Some elements in the

. .l'l. h city gives people more than only information. In the book those
1 elements called as paths, edges, districts, nodes and landmark.
A ‘!5_4* First element that is mentioned is paths. Paths are the channels that
. =g ke 50 helps observer to move along to city. They can be streets, canals,
h‘l E r- ! railroads or so on. Paths are linear and continuous channels. They are
F ' important since the way we observe city depends on the ways we AA AAA‘A
20 1o rietveldschroderhis®) walk. A AA AN
to learn more about Schri Second element is edges. He basically defined edges as a boundary of
two phases. They are linear elements that in between city and sea for EANDNARK
example. Opposite from the paths, the edges broke the continuity of a
is slatted chair, in nstaine phgses anq fro_m Fhe edg‘es there is ano_t.her phase tl}at began. f‘igure: Tl{is Jfamous depiction is called
e theibe ginm'ng ofRie® Third one is districts. It is like the sections of the city. The observer nnagealuhl'_v. A city is known by this 5 elements
can go inside of the districts. Districts can be defined with different as per Kevin Lynch J
35
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rm hypar to mean a hyperbolic paraboloid shape, or more formally a partial
boloid, cut from the full infinite surface. The term hypar was introduced by
nitect Heinrich Engel in his 1967 book Structure Systems

Scan this to go to
illinois.edu and leam
about the 3D
visualization of the

h0. Match the names of tactile paving in Group I with their patterns in Group IT Hypars)
(Q) Offset blister (R) Corduroy (S) Directional
iy -:'::::‘.J" §/ .
A0Sy AT R (& ¢
SRR A T
<= d
®) 4) Q)
@)

(B) P-3,Q-5,R4, S-1

are outlined below.

(C) P-2,Q-5,R-1,54 (D) P-3,Q-2,R-4,5-1

he key element with tactile paving is that different surface profiles are intended to denote different hazards, and these

BLISTER I OFFSET BLISTERI LOZENGE i
I CYCLEWAY DIRECTIONAL

Figure: There are mainly six types of Tactile Pavings.

naterial properties, [n

low, the steel rebarisha There are two types of Blister paving: the most common type features 6mm high 'blisters' in a square pattern and these

re sudden.

oup Il

d

(77 @

¢

®)

Blister

? Offset Blister
==& 17

67
Figure: There is slight difference in the layout of
blisters that makes Blister and Offset Blister

12 25

’_’_—//
D) P4, Q-LRSS?

/

paving distinct.

are used to indicate pedestrian crossings with dropped kerbs.
Normally, the red-coloured units are used with light-controlled
crossings, and buff for those crossings with no traffic lights.
However, when natural stone units are used, this colour-coding
is disregarded.

The Offset Blister units are used to indicate the edge of the
platform at Rail and Tram stations, also referred to as off-street
applications. Note that the orientation of the offset blister units is
critical - the rows of blisters MUST be parallel to the platform
edge, and they are generally placed approximately 500mm back
from the edge.

Hazard Warning units use continuous half-rods, raised 6mm
higher than the surface of the paving, to denote a hazard, such as
the top/bottom of a flight of steps. Again, the rods should be
parallel to the edge of the hazard.

41
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‘4 e :-._'~\. dré Le Nétre is known for the finesse of his formal flowerbed compositions and for optlcal.lllusmns wxm_(:}nﬂeaﬂy

= & cedent. The use of large, sweeping perspectives allows for impressive panoramas. In reality, horvever’é Sd thanks
N ::po ssible to see the Versailles domaine all at once, a fact which bears witness to the talent of Le Nétre. In ez does l

O s scics of £ P ETes the gardens unveil themselves with every step. As a result, as the visitor advanczzs a
é" ,‘he landscape reveal itself slowly but surely, much like the succession of theatre scenes that end up creating
vy

* omplete story.
3

—1i

. eSO
A 3 . k‘ Figure: Jardins de Vaux le Vicomte, created by Le Notre. The embroidery parterre, ora Sformal flowerbed garden, \
\ié o i \ is a theme specific to French gardening that harks back to a veritable tradition. This type of garden is geometric in ‘
R < = pature and traces symmeltric, arabesque lawns in front of buildings. There's no such thing as a F rench-sl_‘{/e garden
K e " without an embroidery parterre! Those that currently exist at Versailles are reconstructed ones that date from the
) S - 19205 and are therefore not entirely faithful to the originals. Old etchings show that rather than lawns bordered by
¥ L a hedge of small bushes, as is the case today, parterres were the outlines of lawns traced directly onto gravel.

: Scan to watch on
. " Youtube to learn
A more about The
most famous anid mﬂuﬂ’f \G/::l:ir;lsec:‘
o every side from a7
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n'“eq Q"hi codesic dome consists of a'network of triangles that are joined together to create a roughly spherical surface. Ifa
% ;éicicmly Jarge number of triangles are used, the geodesic dome approximates a true sphere. Furthermore, different

iriangles allow the geodesic dome to be divided symmetrically by 31 different great circles. A great circle 18 the
circle that can be drawn around a sphere. On Earth, for example, the equator represents the only latitude line
pat is 8 great circle. On the other hand, all 1f’ﬂgitude lines are great circles. Because of these properties of symmetry,
eodesic domes get their name from the Latin word geodesic, meaning "Earth-dividing".
e benefits of a geodesic dome structure can be realized by examining the properties of a sphere. For example, 2
_here represents @ shape that has the highest volume to surface area ratio. This means that material costs can be
PE . -d without sacrificing interior space. Furthermore, a half-sphere (the shape used for most residential domes)
Jlows for @ maximum amount of floor space for a given surface area. Compared with a traditional 1500 square foot
ome, 8 1500 square foot geodesic structure (with a 23-foot high ceiling) uses almost 20% less building materials. :
since they have 1e§s gurface area, geodesic domes are able to reduce heating costs by as much as 50% \fv_hen compare
ith traditional buildings. Because the spherical shape also tends to absorb the most external light, additional energy
gvings can be realized by reducing the need for artificial lighting.

||
6

Wwas desi )
o £n s
lldl.ngs. The g:imﬁ s
:lathe]y unng Odtmh

tury ceq
nng_ techy; e h:l[
and distribyggy, ¢ PO | _ ,
“-T}agt Figure: Expo 67 in Montreal, Quebec, Canada. The covering to catch fire, engulfing the entire sphere in
museum's geodesic dome was designed by Buckminster a spectacular ball of fire with flames that burned for
Fuller. " 30 minutes. When the flames subsided, there was
Photo credit - aquigabo! i Fthe ¢ i s to be seen, but the steel
hups://\m'\\:ﬂickttcom’plmlu.\'r’l 38047837@N02/24356393675/s1zes/l DOSIES 0! the .lcryllc Wal.l" (O Hgdth
trusses of the dome remained. After the fire, the

dome was closed to the public for over fiftcen

Figure: The sphere would remain open to the public
for nine years until an accident involving some
routine welding maintenance caused the acrylic

JGeodesic domes are extremely stable structures. This is partly
ldue to the fact the triangles, which are naturally stable years. (Photo credit - collectionscanada)
[ are used throughout. This is one of the reasons
[triangles are so popular in homes, buildings, and bridges. In a geodesic dome, these triangles eliminate the need to
include load-bearing walls without sacrificing stability. In addition, its curved surface offers a natural layer of
i tection from high winds and other environmental stresses. Geodesic domes have been used in such places as

|/ Antarctica where wind speeds can reach 200 miles per hour. Bucky Fuller built many domes using geodesic principles,
[ jincluding a 250-foot diameter dome for the 1967 World's Fair in Montreal, Canada. Answer (C)
!
#110.39 The abrupt change or junction between two ecological zones is termed as

'|(A) Ecological niche (B) Ecosystem  (C) Ecotype (D) Ecotone

i\ vl
| ( Notes: An ecotone acts as the boundary or barrier between two biomes. It is the area where two distinct types of
lenvironments merge and blend.
Ecotones could be the border where forestland and grassland meet or the boundary where wetlands meet prairie. Many
things form a sharp boundary such as natural formations. The area where the land meets water such as where the
mangrove fields meet the ocean is also considered an ecotone. The estuary between freshwater and saltwater is also a
natural ecotone.

An ecotone can be a narrow or wide area of the ecostyem. It is considered a zone of tension.
| The word ‘ecotone’ was derived from the word ecology and the Greek word tonos, which means tension.The ecotone

often shares many of the animal and plant species that both areas contain but it is also unique because it is the blending

of two distinct areas.
Plants and rees tend to live along an ecotone and stretch as far into the other area as possible but because of the

transition the plants or trees cannot survive past the ecotone.
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\" kel Indla' program is an initiative laun;hed to encourage
‘! o 0 InCrease manufacturing in India. Prime Minister Narendra
! ”mﬁmunch od the Mak? in Ind_xa lnitiative on September 25, 2014, with
 Modi 18 gosl of making India a global manufacturing hub. This not only
Neg in g 3 mep‘(;z attracting overseas companies to set up shop in India, but also
oy | \, inelu 2ing domestic companies o increase production within the country.
" India’ aims at increasing the GDP and tax revenues in the country,

5 ; :
Make :lucinﬂ products that meet high quality standards, and minimising the

\ g:ﬂ'& on the environment. s,

.. ovation, protecting intellectual property, and enhancing skill d i

\‘ fosg‘;;gagz S E T BVLE il webeit. ing evelopment are the other aims of the

| pro
jos under 'Make in India' initiative:

i are 4 major policies under the 'Make in India' program:

{. New Initiatives: This initiative s to improve the ease of doing business in India, which includes increasing the
h o with which protocols are met with, and increasing transparency.

\ s what the government has already rolled out
t0 ag, e Environment clearances can be sought online.
UProve, ga?‘lfulw All income tax returns can be filed online.
Wiy validity of industrial licence is extended to three years.

L)
L
\ : paper registers are replaced by electronic registers by businessmen.
, Approval of the head of the department is necessary to undertake an inspection.
Foreign Direct Investment (FDI): .
0as e govermment has allowed 100% FDI in all the sectors except Space(74%), Defence (49%) and News Media (26%)
St emm%m Irestrictions I e plantation has been removed, while the FDI limit in defence sector has been raised from the
Octedit N | ylir 26% to 49% currently.

Poor incmding Intellectual Property Facts:
The government has decided to improve and protect the intellectual property rights of innovators and creators by

ypgrading infrastructure, and using state-of-the-art technology.
*8€S Mobilgyy | The main aim of intellectual property rights (IPR) is to establish a vibrant intellectual property regime in the country,
5 Yy gocording to the website.
ion focygeg Olpce | THESEETE the various types of IPR:
mploymen il | Patent: A patent is granted to a new product in the industry.
mh’“"l‘: Design: It refers to the shape, configuration, pattern, colour of the article.
stance to ingjy; |+ Trademark: A design, label, heading, sign, word, letter, number, emblem, picture, which is a representation of
0 Individul | the goods or service.

}, Suited to ‘hﬁNh]lW; + Geographical Indications: According to the website, it is the indication that identifies the region or the country
where the goods are manufactured.

: l
| approach is plamsdfy Copyright: A right given to creators of literary, dramatic, musical and artistic works.

» State and townlgiyly. o Plant variety Protection: Protection granted for plant varieties, the rights of farmers and plant breeders and to
are also createdty . encourage the development of new varieties of plants.

+ Semiconductor Integrated Circuits Layout-Design: The aim of the Semiconductor Integrated Circuits Layout-
market, credit ensbleza Design Act 2000 is to provide protection of Intellectual Property Right (IPR) in the area of Semiconductor.
development. It dhogn
emes of Govemmer g‘ﬂ"t‘l‘:‘ manufacturing:

. .| Here the vision is,
lisheltencalmais o increase manufacturing sector growth to 12-14% per annum over the medium term.
e ufﬁ ¢ toincrease the share of manufacturing in the country’s Gross Domestic Product from 16% to 25% by 2022.
I ool | o tocreate 100 million additional jobs by 2022 in manufacturing sector.
1es to urban VOIS 4y create appropriate skill sets among rural migrants and the urban poor for inclusive growth. ‘
s toincrease the domestic value addition and technological depth in manufacturing.
: s to enhance the global competitiveness of the Indian manufacturing sector. |
Mission (Ministy 8o 5 ensure sustainability of growth, particularly with regard to environment. |
of Rural Developse
25 major 'Make in India' focus areas:
1. Automobiles
2, Automobile Components
3. Aviation

4. Biotechnology

&emicals
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| | designed to allow families to fill in the gaps (right). So, the architect

in for 25°C. This indicates a slowing down (b i o
il 140 min 7 - 4 g down (but not a stop) earlier for 37°C. The growth stops (as per the
‘roph) at 160 min for 37°C and 180 min for 25°C. So, even the stop in the growth occurs earlier at the higher

grP rature; (i) is true.

‘ tcl;li £37°C, the concentration of 0.8 is attended at round 85 min. At 25°C, it is attained at around 125 min. This is

(i b less than the twice 85 min; ii is false.
g‘: e, the correct option is (A)
Q29 Match the architectural movements in Group-I with their proponents in Group-I1.
“" [GROUPL . GROUP II

m Deconstfuctwﬂ 1. | Joseph Paxton

Q.| Historicism 2. | Kenzo Tange

m Metabolism 3. | Walter Gropius

m Art Nouveau 4. | Victor Horta

5. | Frank O. Gehry

WP Q-1, 1.(-2, S4 (B)P-5, Q-4, R-2,8-3 (C)P-5,Q-2,R-3,8-3  (D)P-2,Q4,R-1,5-5
Ifyou knew Victor Horta, the question could have been so easy.

Nouveau is 8 French word meaning ‘“New Art”. Belgium was an early center of the art nouveau, thanks largely to
he architecture of Victor Horta, who designed the first art nouveau houses, the Hotel Tassel in 1893, and the Hotel

Sol\’ﬂy m 1894.
Answer: (A)

Q.30 The Pritzker Architecture prize for the year 2016 has been awarded to
) Alejandro Aravena

(B) Frei Otto (C) Stephen Breyer (D) Yung Ho Chang

HGATED ()7

(S;lution: option (i) From the graph, we see that the curve flattens at around 100 min (37° C), while this happens at

il

HA

Figure: There are two photographs here. Aravena provided a
concrete frame, with kitchen, bathroom and a roof (left), which were

Figure: Pritzker Architecture Prize 2016
Alejandro Aravena

| | provided a basic concrete frame, complete with kitchen, bathroom

and a roof; allowing families to fill in the gaps, and stamp their own

identity on their homes in the process. Photograph: Cristobal Palma,
Source: wwwv.theguardian.com

The architect Alejandro Aravena is from Chile. Runs a design firm ELEMENTAL. He is known his pioneering social
housing projects in Latin America. Answer: (A)
Q.31 Match the classical urban planning theories in Group-I with their proponents in Group-IT

GROUP I GROUP I
P. | Concentric Zone Model 1. | Beny and Horton
. | Sector Model 2. | Homer Hoyt
R. | Multiple Nuclei Model 3. [ Ernest Burgess
S. | Factorial Ecology 4. | Shevky and Bell
5. | Harris and Ullman

i (A)P4,Q-1,R-3, S-5 (B) P-3, Q-2, R-3, S-5 (C) P-2, Q4, R-5, S-1 (D) P-3, Q-2, R-5, S-1
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2016 AR was a bit unpredictable. Questions were slightly off the patterns this year in comparison to 2015.
were twisted. Questions were also asked from current affairs. For example, in Earthquake 2015 in Nepal,
critage buildings collapsed such as ‘Dharahara’. When Charles Correa died in 2015 in Mumbai, a movie Was
the memory of called ‘Volume Zero’. Cut-off was 38.90.
Numerical Questions
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umeriCﬂls

mnﬂy h
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Sectio”l o ;

[t takes 105 and 15s, respectively, for two trains travelling at different constant speeds to completely pass a

(elegﬁl[’h post. The length of the first !ruin is 120 m and that of the second train is 150 m. The magnitude of the
difference in the speeds of the two trains (in m/s) is (1 mark)
@) 2.0(B) 10.0 (©) 12.0 (D) 22.0

on: Speed of the first train = length/time = 120/10 = 12m/s
the second train = length/time = 150/15 = 10m/s
the difference in the train speed.

9. The number that least fits this set: (324, 441, 97 and 64) is (1 mark)
A) 324 (B) 441 (C) 97 (D) 64
Solution: 97 is the odd number out. All other numbers are squares.
24= 18*18
441 = 21'21
64=8*8
Q3. A straight line is fit to a data set (In x, y). This line intercepts the abscissa at In x = 0.1 and has a slope of =0.02.
What is the value of yat x=73 from the fit? (2 marks)
(A)—0.030 (B)-0.014 (C)0.014 (D) 0.030
Solution: The equation of a line is
y=mx + ¢ where m is the slope & c is the y-intercept
Now, In this question x is replaced with Inx
So, the equation of line becomes,
=m*Inx + ¢
or,y=-0.02lnx + ¢
We have given with abscissa which is essentially x-intercept. So, now we have to find 'c' the y-intercept.
for,y=0, Inx = 0.1 (given in the question)
Putting the value,
0=-0.02x0.1 +¢
or, c=0.002
So, the equation of line becomes,
y=-0.02lnx + 0.002
putting x = 5 (asked in the question)
y=-0.0021n5 + 0.002 = -0.002x1.6 + 0.002 =-0.03
(In5=1.6)

Q4. Find the arca bounded by the lincs 3x+2y=14, 2x-3y=5 in the first
quadrant. (2 marks)

(A) 14.95 (B) 15.25 (C) 15.70 (D) 20.35

Solution: Let the upper line in figure be, 3x + 2y = 14

and the lower line in figure be, 2x - 3y =5

Splving both equation, we get, (x = 4, y = 1) the intersection points of the 7] / ; AL //,«
lines. - v / @y
A= - 7.4

We have to calculaté tl‘:;ejgéa\qf the shaded reason shown in the figure. S ,/ & et de Ll

Area of the shaded rea§om=Area of AEDC — Area of AABC D| ' Gpo 430
N ﬂm ©-s3) |~ B c

Let us first calculate the'réa bounded by the upper line 3x +2y = 14 and X & el

Y axis i[B

Area of AEDC = (1/2) * base * height = (1/2) *DC * DE
= (1/2) x (x-intercept) x (y-intercept)
='4*14/3*7 = 98/6

Figure: Intersection points.
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15, The components measuring Human Development Index (HDI) of a nation are (1 mark)
‘ &) Life expectancy, Education and Per Capita Income
~ ®) Life expectancy, Economy and Housing
Development and Per Capita Income

The Human Developm )
development based on four criteria: Life expectancy at birth, mean years of schooling, expected

al and economic
k changes in development

s C) Health, ‘
(D) Housing, Health and Hygiene
ent Index (HDI) is a tool developed by the United Nations to measure and rank countries' levels
§,
$ and gross national income per capita. The HDI makes it possible to trac

of soci ¢
years of schooling :
asic Jevels over time and to compare development levels in different countries. ’/j

‘ Very High Human Development [ ]

High Human Development |
Medium Development [

Low Human Development [

Figure: Human Development Index (HDI): Worldwide

Answer: (A) Life expectancy, Education & Gross
national income per capita.

Q36. The concept of “Dry Garden’ is associated
with

(A) Japanese Garden  (B) Chinese Garden
(C)Mughal Garden (D) Egyptian Garden

Japanese Garden
s The art of gardening is believed to be an
important part of Japanese culture for many
centuries.
» The garden design in Japan is strongly
connected to the philosophy and religion of

the country.

e of clping Shrubs

s Shinto, Buddhism and Taoism were used in
the creation of different garden styles in
order to bring a spiritual sense to the
gardens and~ make-them places where
people could spend: their time in a peaceful

way and medi =0
s Essential Aspects Ny ﬂ 5

s is the essential cW
nt. Most practicel &=

'v.h.z 1 o (e (LI ) ANy
This is the essenti Figure:Human Development Index (HDI): India, statewise

» The line between garden and its istributi
| T are (¥ s distribution.
5C and the XLGC i surrounding landscape is not distinct.
dows, the S d »  Gardens incorporate natural and artificial elements and thus, fuse the elements of nature and architecture.

ity or lowE
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Stig T Answer: 3
Ow;y it

\lng x“"lcn 8. Fi

Qq.

LS

fi ;
Oll()wlng : AQ\

Qm(-n( =24=3@

3

N Figure: Part of Q.No. 8 Figure: Solution of Q.No. 8 \
A cube of side 3 units is formed using a set of smaller cubes of side 1 unit. Find the proportion of the number of faces
9-flhc smaller cubes visible to those which are NOT visible.
0

) 14 ®) 1:3 ©) 12 (D) 2:3

Ak\Noxe,s- Let us take an example of a Rubik’s cube assuming each side of 3 units. A Rubik’s cube is made up of 27 small

assuming each side of 1 unit. b
;u::;e has 9 faces. So total no. of faces in 27 cubes are 27x6=162. Out of which 6x9=>54 are visible.

\

1

SoNOT visible faces will be = 162-54= 108 r
Therefore, required ratio = 54/108= =1:2 [
\

;

|

1¢ sentence yq find

sh, select the answer \
| Figure: Rubik's Cube [Support illustration for answer to Q.No.9] ‘

Answer : C ‘

10, Humpty Dumpty sits on a wall every day while having lunch. The wall sometimes breaks. A person sitting on the wall l

falls if the wall breaks. ‘
is(A) Humpty Dumpty always falls while having lunch.

(B) Humpty Dumpty does not fall sometimes while having lunch.

(C) Humpty Dumpty never falls during dinner.

mmored reality of h“MP'D)When Humpty Dumpty does not sit on the wall, the wall does not break.

1:;:1;?(’) ::?;:rﬁll. A Housing Finance Institution in the private sector is:

Ations, whilelihe mh“’lA) HUDCO (B) SBI (C) PNB (D) HDFC
Notes; HUDCO: The Housing and Urban Development Corporation Limited (HUDCO) is a government-owned
sorporation in India. It is under the administrative control of the Ministry of Housing and Urban Poverty Alleviation. It is

Y. nandated with building affordable housing and carrying out urban development. HUDCO lays an emphasis on the
10using needs of the-'deprived’ i.e Economically Weaker Sections (EWS) and Lower Income Groups (LIG). It
vas incorporated on [@@ﬁl‘i 25, 1970. It has worked with architects such as B. V. Doshi, Charles Correa, Christopher
“harles Benninger etge==
ADFC: Housing De ng’ Finance Corporation, a premier housing finance company set up in 1977. Later it was more
nvolved in bmﬁng r. HDFC Bank Ltd was incorporated on August 30, 1994 by Housing Development Finance
3t_npomtion Ltd. In the year 1994, Housing Development Finance Corporation Ltd was amongst the first to receive an 'in
mnciple! approval from the Reserve Bank of India to set up a bank in the private sector, as part of the RBI's

/. 31

Answer : B
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and out the Vitra fire station is a series of complex spatial arrangements that evoke a sense of illusive instability

Inside &° retaining some semblance of stability and structure. Yet all the while exhibiting simple, clean lines that

while Sﬂlio ether to create a compositional complexity throughout the station.

c g i . . .
onvcrgthe fire house has been converted into a museum that showcases Vitra’s chair designs after the fire district lines

day) :
:d b);en redrawn. Answer : A

! combinaﬁO“ of colours forming an equilateral triangle in a Colour Wheel is called
5 ‘:n “logous Scheme (B) Triad Scheme
4 Eé)) it Complementary Scheme (D)Double Complementary Scheme

w are shown the basic color chords based on the color wheel.

Notes: Belo

Complementary
Colors that are opposite each other on the color wheel are considered to be

complementary colors (example: red and green). : 1
The high contrast of complementary colors creates a vibrant

look especially when used at full saturation. This color scheme “
must be managed well so it is not jarring.

Complementary colors are tricky to use in large doses, but

work well when you want something to stand out.
Complementary colors are really bad for text.

Analogous

Analogous color schemes use colors that are next to each

other on the color wheel. They usually match well and create ~ ‘
serene and comfortable designs. ‘
Analogous color schemes are often found in nature and are

harmonious and pleasing to the eye. ‘
Make sure you have enough contrast when choosing an

analogous color scheme.

Choose one color to dominate, a second to support. The third
color is used (along with black, white or gray) as an accent.

Triad

A triadic color scheme uses colors that are evenly spaced ”
around the color wheel.

Triadic color harmonies tend to be quite vibrant, even if you

use pale or unsaturated versions of your hues.

To use a triadic harmony successfully, the colors should be

carefully balanced - let one color dominate and use the two

others for accent.

Split-Complementary .
The split-complementary color scheme is a variation of the
complementary color scheme. In addition to the base color,
it uses the two colors adjacent to its complement.

This color scheme has the same strong visual contrast as the
complementary color scheme, but has less tension.

The split-complimentary color scheme is often a good
choice for beginners, because it is difficult to mess up.
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ith hmmally unfinished, as attested by the unequal height of its upper regions, t!ne uncut cloc!(s
St he h g:oject from its undecorated surfaces and the remains of the mud-brick construction ramp that is still present on its
erd“m aich P ide. Originally, it stood some 40 meters high (131 feet). This structure may have been built as late as the 30th
S sb ‘Nectanebo I, who at least constructed the temenos walls to which the pylon is attached. However, this is
1 fagy . i ditis possible that an earlier pylon once stood on the same spot. High upon this gate is an inscription left by
o itig et AT ion, which is still visible
argest p?[‘ham apolcon'SExp .0 ) . | 4 ] N
%o e, P g through this pylon, the first courtyard now encloses an area that was originally outside of the temple,
0Strygyq, Bl NISSI2E umber of cryosphinxes like those outside that were displaced from their original positions along the

t 5 an ;
g:“s "ﬂszd Qy, \:i::sieo‘;:]yroute. Inside this courtyard to the left is the granite and sandstone triple barque chapel of Setl 'II, which
si m.onslrat::l Uy | tains three chambers for the barques of Mut (left), Amun (center) and Khonsu (right). Opposite this shrine is a small
t]_rimf.ca \? T o sphinx with the features of Tutankhamun.
es. Ty, Of p- &0 4
°°mpli2°“%£§\ i | BN | | Centered within the courtyard are the remains of the kiosk
SYste Q?‘L by \xa | | of Taharqa, which was later usurped by Psammetlc.hus I
g 100;1] ter"Dlgs- \;‘; and later still, restored during Egypt's Greek Pen9d It
Lux0r) N or' : originally consisted of ten huge papyrus columns linked
impomm 0 8 by a low screening wall and open at its eastern and
Kingd & dm: \ western ends. Now there is only one great column and a
om. 5\9 large, altar-like block of calcite (Egyptian alabaster). The
function of this structure has been assumed to be a barque
- shrine but, because it is open to the sky, it has been
N\ Ali',',‘,::-" Figure: Remains the Temple of Karnak. suggested that the structure may have served another
NN

&\
estival Templ / A ,"'/di\

1 Amenhotep (| //
e |
[emple of Karnak.
as. then' || S==n S i
Nile in | ol IR S ST
Iso in the ( HI( é Figure: Remains the Temple of Karnak.
emple to | | I ifual purpose.
= Votre Dame Cathedral is widely considered one of the finest examples of French Gothic architecture in the world. It
oach the | [’-?- i vas restored and saved from destruction by Eugéne Viollet-le-Duc, one of France's most famous architects. The name
of aquay | = !|' Votre Dame means "Our Lady" in French, and is frequently used in the names of Catholic church buildings in
ancient 0 " Srancophone countries:The Notre Dame Cathedral was one of the first Gothic cathedrals, and its construction spanned the
g ) 9 o N\ 3 o
d # ‘f_f. othic period. Tts/sculptures and stained glass show the heavy influence of naturalism, unlike that of earlier Romanesque
oris (393- | s ) ulpture g q
dstoand | —=* T, =0
igure: 2
I
st
nun, and Templfd
_—-’—/

_,/ 47

e e



? GATE 2015
inning: pile and Beam

\derP!
.o with pile and beams is.a.nothf:r great and preferred method to alleviate footing. Using this system requires
'demmﬂl:ile must be installe.d on either side of the affected wall. After the piles have beeﬁ installged, th:); brickw?)rk is
{ pelow the wall and reinforced concrete needle beam is used to connect the piles and support the wall. Reducing
; gistance petween ncﬁdle beams can accommodate very high loads. The bearing capacity of the underlying strata will
: i o the number, diameter, depth and spacing of .plles used. Augered piles or case driven piles can be used with this
el nderpinning. The advantages of underpinning with pile and beams are:
tricted access
Aitable ::r ;:‘ditional underpinning

' ability
I 1?ad Ogl:’m, Jess spoil generated and completed quickly
foup dag iss disTup
Ong, 0 ino: Piled Raft

Mage ng:
DAt so;nOne "lsu?] %lnderpi““‘ &
€ Crag wh%derpi ino with piled raft, must be used Yvhen the whole structure need to be underpinned. It is recommended when
- bllckl ) _gations are t00 deep for other um.ierpinmng methods or in areas where the soil is so hard that small equipment could
&d Al ‘n excavated up 10 require depth. Piles are placed at determined locations by loading conditions; then pockets below
g Nogings &r¢ broken, and reinforced needle beams are placed to bear the wall’s load. A ring beam is then built to link all
edles and the structure is poured with concrete. Answer: A
 af Quence tog }, Match following Scientific Names in Group-I with their common Indian Names in Group-IT
Ceted g hasm‘\ Group-II
b%\ 1 Amaltas
2 Neem
\ 3 Jarul
4 Babul
5 Peepal

)P2, Q4 R3,54 (B)P-5,Q3,R2,54 (C)P3,Q1,R4R2 (D)P3,Q1,R2,54

Yotes: Lagerstroemia speciosa, also known by the common name Pride-of-India, is a shrub to large tree with multiple
ks or stems diverging from just above ground level. This species can grow.up to 15 m in height and has a wide

f installation, litle noey

Figure: Jarul (Lagerstroemia speciosa)

nIndia, the wood is Es_g_d for railroad sleepers and the construction of furniture, wagons, and buildings.
The wood is resist/aﬁt.tg w.\%te\rlogging and therefore is valuable for the construction of boats.
In the Philippinels, itiég\li_s"jed as a folk medicine for the treatment of diabetes and kidney diseases.

(n laboratory experifients;}eaf extracts are reported to stimulate glucose uptake in a dose-dependent manner in similar
ways to insulin. \ m“ /

v 30 69
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The Arch.itecturg Now! series is an ongoing project documenting the work of
the most innovative and influential architects across the globe. This special
ed.mou of serlection from Volume 5 features famous names and newcomers
alike, and this time around a number of designers are also included, reflecting
the new ways in which design and architecture are coming together. Since
architecture also extends beyond walls, landscape architecture makes its
appearance as well. Easy-to-navigate illustrated A—Z entries include current
and recent projects, biographies, contact information, and web sites.
The author:Philip Jodidio studied art history and economics at Harvard, and
edited Connaissance des Arts for over 20 years. His books include
TASCHEN’s Architecture Now! series, and monographs on Tadao Ando, |
Norman Foster, Richard Meier, Jean Nouvel, and Zaha Hadid. He is ’
|
|

interpationally renowned as one of the most popular writers on the subject of
architecture.

Norberg-Schulz is a practicing architect | wenicimniinmnnsngonn
;his. buildings  stand in  several

countries;and he elucidates the nature of I n t e ntl ons | n ‘

gure: ArC architectural reality with a practiced eye
)« and from a practicalviewpoint. Although 1
thods and theory that his book develops are uncompromisingly rigorous and Ar Ch 'teCtu re |
formed, they are everywhere related to actual building, through specific
‘and through the use of over 100 photographs. The structure that Norberg-
has fashioned is surely one of the most impressive intellectual edifices that
ect has ever produced. The materials that are organically worked into it
Gestalt psychology, the mechanics of perception, information theory,
'yﬁc philosophy, and in particular, linguistic analysis, and the general
s and symbols. The result, however, is not an eclectic hodge-podge
materials have their place and purpose ;none is applied extraneously for
r purely decorative effect. And all this divergent material had to be joined
to plan within formal bounds in order to produce a theory with equally )
ergent applications: one that can treat not only of the aesthetics of architecture | Fi gure: Intentions in
ally well of its social, psychological, and cultural effects. The chief focus | Architecture
he book is on\the symbolic and linguistic. The purpose is to develop an | by Christian Norberg Schulz

Norberg-Schulz. Christian |

~, egrated theory of architectural description and architectural intention (and this
onal to includes the intention of the user as well as that of the designer), insofar as
te ratj jtecture is an art.
Tatio (D) Water-plj,mﬁk "?:;c(],];:,pleﬂty and contradiction in architecture' expresses in the most Al s
=== | compelling and original terms the postmodern COMPLESZITY \
rebellion against the purism of modernism. Three AND
| hundred and fifty architectural photographs serve as CONTRADICTION
\ B historical comparisons and illuminate the author's IN ARCHITECTURE
\ ideas on creating and experiencing architecture. _tesmar yomen |

The first book to describe an ecologically sound

: . e Fi : 'Complexity and
R e || o (i

contradiction in architecture' by

it e Design with Nature has done much over the past 25 z
B S | |\ \ L. MCHARG years to shape public environmental policy. This Robert Venturi
— | Figure: Design with paperback edition makes this classic accessible to a
Nature wider audience than ever before. Lavishly illustrated with more than 300 color photos and |
-3, Q-5,R-1, 82 by lan Mc Harg line drawings. |
Q64 Match the common names of the trees in Group I with their botanical names in Group II ‘
Group I Group IT ‘
1T P. Gulmohar 1. Dalbergia Sissoo |
'M——/ Q. Palash 2. Ficus Penghz.llensis ‘
'——E—‘m et | R. Indian-Mahogany 3. Delonix Regia ‘
'_’——Er/ S. Banyane—=> | 4. Toona Ciliata ‘
%—%ﬁlﬂ’/‘ me=© | 5. Butea Monosperma \
ip Jodidio

stian Norberg Sl () p.s, Q-3,R—>S‘-MHJPB)/P-4, Q-5,R-2, S-1 (C)P-3,Q-5,R4,5-2 (D) P-3, Q-1, R-5, 5-2

3,Q-1,R4,57
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dury) i m of the Forest * Hindi: Palash Y¥TST, Dhak @1, Tesu 3  Manipuri: | fe ==
S mmon g {: g9 )
e \\\} "’mm.r@ pangong * Marshi: T Pale? i istori
ug e B s Jent its name to the town of Palashi, famous for the historic Battle of Plassey
© hep
\\ Cought (hcr‘-o ¢ Jharkhand Palash is associated with the folk tradition. Many folk literary
Shn; e the s}:“‘z describe palash as the forest fire. The beauty of dry deciduous forests of

ach their height when most trees have fallen their leaves and Palash is in its
‘ \ r;alash is also the State Flower of Jharkhand.
[5e8 ll bloom e tree is a form of Agnidev, God of Fire. It was a punishment given to Him

b

tis said ma}?rvati for disturbing Her and Lord Shiva's privacy. ' 2
ey by GO‘_}_dTns; gana region of Andhra Pradesh, these flowers are specially used in the worship | Figure: Palash (Butea
nyx ]:.‘[l‘l:,d"'shiva on occasion of Shivratri. In Telugu, this tree is called Modugu chettu. monospernia)

b ) - - o ot »

NYY

FigllrQ: Sh%
]

|

for k ‘

to habita destmcﬁml -

nipuri: S 1, In Kerala, this is called 'plasu’ and 'chamata'. Chamata is the vernacular version of Sanskrit word 'Samidha', small piece

adueT Tm"'mi of wood that is used for 'agnihotra' or fire ritual. In most of the old namboodiri (Kerala Brahmin) houses, one can find
elugu; Nandichm-h this tree because this is widely used for their fire ritual.

Figure: Palash (Butea monosperma)

Q.65 Associate the plans in Group I with the options in Group Il

Group I Group I
¥ Al P. City Development Plan 1. PMGSY
Q. Slum Free City Plan 2. JNNURM
R. Transport Network Plan 3. RAY
| S. Disaster Management Plan 4. NDMA
5. RSVY

P-2,Q-3,R-1,8-4 (B) P-2, Q-1, R-5, S-4 (C) P-1,Q-3, R-2, §-5 (D) P-3, Q-2,R-1, S-4
| Auswer (A)
PM*ESY The pﬁn%a_.ry / objective of the PMGSY is to provide connectivity, by way of an all-weather to the eligible
unconnected habitations.in-the rural areas.
W /S
JiNURM is a s ta@géiﬁcheme for Urban Renewal initiated by Govt. of India (GOI) to be implemented over a 7-year

" period. The scht\n{xe isages providing financial assistance to urban local bodies (ULBs) & parastatal agencies of the
Otaer of Rs. 50,000 , , spread over 7 years
URM covers 63 cities across India. The cities have been divided into 3 categories, namely, A, B and C. This
dlassification is based on population.

105
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|

¢ from Group | with the appropriate example from Group I1
Group II

1. Nitrifying Bacteria

2. Grasshopper

3. Grass

4. Vulture

5. Fungus

¢

B Cyy Rt 52 (B) p-2, Q-1, R-5, 8-4 (C) P-1,Q-2, R-4, S-5 (D) P-3,Q-2, R_-l,. S-5
areh; X ﬂn ) % t;oph("self'feeding“’ from the Greek autos "sclf“. and trophe "nounshmg.") or "producer". Example- plants.
On“m ?neq a of Igg ¢ is: An l: {5 an organism that cannot fix carbon and usesorganic carbon for growth. This contrasts with autotrophs, such as
Clmn‘ dRar I'Tht ‘\ erotroP ¢, which can use encrgy from sunlight (photoautotrophs) or inorganic compounds (lithoautotrophs).
. osi m“’.w b“\\'s and sle? ’0 anisms that obtain energy by the oxidation of electron donors in their environments. These molecules can be
o, 'Q\notrol’h’m g:\gon-ophs) orinorganic (chemolithotrophs). The chemotroph designation is in contrast to phototrophs, which
S\bic (Ch‘mof’:rg energy- Chemotrophs can be either autotrophic orheterotrophic.

: Faw troph :‘:erm used for organisms which obtain nutrients from dead organic matter.
'o 'y

Ntry) < in Group I with their corresponding authors in Group I
a neepts 1n P
)]li)iltol. 0 Pﬂfk, Match the.£0 Group II
s Ohist g, Hig 1. Gordon Cullen
" Show gy by 2. Edward T. Hall
°Hg~he1d 5 mheren‘ 3. Oscar Newman
1Steaq ing; <0 ent 4. Paul Zucker
:areef, be:hng a 5. Kevin Lynch
Y npj;
aled g in ‘
tie in&tl[(:' fist g 52 Q1L RS, 53 (B) P2, Q-1,R3, 54 (C) P-4, Q-1, -5, 5-2 (D) P-3,Q-5,R-2, S-1
18 Coyy ) |
the movem,:mn'y Proxemics /Personal Space in Different Cultures
Uch a5 Yose s all (*16.04.1914) was the most popular founder of Intercultural Communication. He put up three theories: High / Low
it White C 0‘}11(&, t, Monochrone / Polychrone Conception of Time and T Sl S
erald N klace"the emics, Personal Space varies depending on the culture. (1.50)  (af)  (9f)
of gre
iy Intimate distance — 6 to 18 inches (15-45¢cm) :

This level of physical distance often indicates a closer
relationship or greater comfort between ‘indiyiduals, It
often occurs during intimate contact such as hugging,
whispering, or touching.
rsonal distance — 1.5 to 4 feet (45-120cm)
ysical distance at this level usually occurs between
ople who are family members or close friends. The
ser the people can comfortably stand while
cting can be an indicator of the intimacy of the
ationship.
1 distance — 4 to 12 feet (1,20m-3,50m)
level of physical distance is often used with
iduals'who are acquaintances. With someone you
ow fairly well, such as a co-worker you see several
times a week, you might feel more comfortable Figure: Proxemics is the study of how humans use space
interacting at a closer distance. In cases where you do when we're communicating.
‘not know the other person well, such as a postal
delivery driver you only see once a month, a distance of 10 to 12 feet may feel more comfortable.
» Public distance — 12 to 25 feet (3,50-7,50m)

Physical distance at this level is often used in public speaking situations. Talking in front of a class full of students or

giving a presentation at work are good examples of such situations.

Cullen studied architecture at the Royal Polytechnic Institution, but never qualified as an architect. He started his career
as a draughtsman in various architectural practices. He then returned to Britain and joined the Architectural Review as
t Editor in 1946, He later became a writer on planning policy and contributed numerous editorials and case studies in urban
planning.
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Tk Numerical Questions
Qectiol =

inimum road curb length required for parking 10 ca i i
?Al) g; LN B o g 10 cars perpendicular to the road is

S R GATER O

solud"“} Th:v:g‘i:}‘;:_“;n;:_aidf:::‘?;::it}"gr?g;ired.;‘);Pﬂzking 10 cars perpendicular to the road is 25m

oles:2.9m WIEZ/ rovided otherwise 3.0m wide for individ )
parking: - = ; '

W‘“:Ldng; L=0.58 + SN

15 parking: L i 3.541?:21.767 Scan to read more

60° parking: L = 28 4 on Street Parking

Maximum horizontal angle from the speaker in a seating o
?:).:]0" () 90° (©)120° (D) 140° ng area of a lecture theatre should be

A room measurng 5 m x 3.5 m enclosed by brick wall has a ceiling at 3 m height. The room has a door and a window opening
D“mx2mﬂ“d I

m X | m respectively. The quantity of plasteri i interi i i
{ plastering required for interior walls (in sqm) is
(465 (B)48 ©s1 D) 68.5

olution: surface area of 4 interior walls = 2(5+3.5) x 3 = 51sqm
uface area of door = 1m x 2m = 2sqm

2cc area of window= lm X Ilm= Isqm
S0, ¢t surface area for plastering = 51-2-1= 48 sqm Answer

Qne cubic metre of Ordinary Portland Cement yields a volume of M15 concrete in the range of
(A)2t03c\!m B)4toScum (C)7to8cum (D)8to9cum

golution: Nominal Mix Concrete: In the nominal mix concretes the constituents of conc

portions are pre- determine such as 1:8:16, 1:4:8 1:3;6 and 1:2;4 etc. The unit of measurement of cement is a bag of 50 kg
paving a volume of 0.035 cum. The batch boxes are made with the size 35x25x40cm which corresponds to one bag of cement.

Nominal mix concretes 1:5:10, 1:4:8, 1:3:6, 1:2:4 and 1;1.5; 3 roughly correspond to M5, M7.5, M 10,M15 and M20 grades o
. concrete so far as their compressive strength is concerned.

Mis=1:2:4 (cement:stone:sand)

5o, for lcum of cement will require 2 cum of sand and 4 cum of coarse aggregate. Total 1+2+4 = 7 cum of concrete will be
required. Also note that the volume of concrete is reduced by a factor of 1.54. Therefore, effective volume of the concrete would be
-7/1.54 =4.54 cum Ansywer.

What is M15: It is designation of grades ‘of concrete mix. Letter M refers to the mix and number to specified characteristic

compressive strength of 15 cm cube at 28 days expressed in N/square mm. Thus M 15 concrete means a concrete of characteristic
srength 15N/square mm. Grades of concrete lower than M 15 shall not be used in reinforced concrete.

rete are measured by volume and the

Q5. Assite in a map drawn to scale of 1:16000 measures 75 sqem. The actual area of the site in hectares is
#)120 B)162 (C)192 (D)256

. Solution: 75 sqem = \75cm x V75cm
. So, actual area = (‘l75cmxl6000) x (N75cmx16000) = (N75x160m)x (N75x160m) =192 hectares {1hectare=100mx100m}

Q6. In a construction project schedule, A is the first activity. Activities B and C follow A. Activity D follows B and C. Activity E
follows C. Activity F follows D and E.

Activity A|B|C[D]|E]|F
Duration(indays) |3 |2 [5[6 |53
. The critical time to complete the project will be

(A)14 days (B) 16 days (C) 17 days (D) 20 days

Q7. The maintenance cost of a building will be Rs. 2 lacs after 10 years. The annual sinking fund required for such maintenance @
| 6%interest per annum will be

‘1 (A)Rs. 17,200/~ (B) Rs. 15,200/~ (C)Rs. 13,200/- (D) Rs. 11,200/

‘ Sp\uﬁon: Sinking Fund = (Maintenance Cost) /[(1 +1)2/ueenieenieieiieeneiieenete {r = interest rate, n = no. of years
. Sinking Fund = (200000) / [{(1 + 6%)'° - 1} /6%]

. Sinking Fund = (200000) /[(1 + 0.06)'° - 1/0.06]

. Sinking Fund = (200000) £[(1.06)™° /0.06] = (200000) / [1.79 -1 /0.06] = (200000) / [0.79/0.06] = 200000 /13.167

R
l Sinking Fund = 1518(;;5 Swer
! Common Data Questio
Common Data for Questions 8 and 9:

Q8. A beam of span L is simply supported at two ends. One half span of the beam weighs W and the remaining half span weighs
{Mhear force in the beam will be

1
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| Torre Caja Madrid, Spain

This is a skyscraper with 250 meters in height, and it easily earns its
place on the Top 200 Tallest Buildings in the World. It was completed
in 2009, and it took 6 years to complete. Currently, the building serves

| as the main office space for the largest banking institution in Spain

(Caja Madrid). It is a highly modern structure not only on the outside,
but offering great flexibility and large comfortable office spaces and
conference rooms inside.

| Clyde Auditorium Glasgow

This beautiful, contemporary style building is a very popular concert
venue of Glasgow Scotland, also known as “The Armadillo” (because of
its resemblance to the armadillo mammal). It has been opened to public

in 1997, and it has 30,000 seats. The shape of the building was not only chosen for pure design,

to get the best acoustic experience.

GATE 2011

The design of the building heavily borrows from 'Lh?i
design of the Reichstag Dome in Berlin, with its helica

stairway structure and the oval/rounded shape of the
building. Also, thanks to the materials used and the
symbol

overall design, the building is a for

“transparency”, just like Reichstag is.

Figure; Torre Caia Madrid. Spain

but it also has a very, practical side:

Figure: Torre Caja Madrid, Spain

Many critics have compared the Clyde Auditorium with the Sydney Opera House; there are indeed many similarities, however the
Sydney structure did not serve as a prime model for the architects to design the Scottish Auditorium. The exterior shell-like
structure is made of titanium alloy, which is the sole material that allows the creation of such beautiful, perfectly sleek and curved

designs.

30 St. Mary Axe London__

Known as the th/zrki/néggijlding (or even sometimes the “Cucumber”), this wonderful architectural landmark is not only beautiful
but also a very vir&nﬁ:‘c’nhll‘y friendly building. It was completed in 2003 based upon the master plans of Norman Foster and

associates. The b{xil ngssvery famous for its natural ventilation system
each floor the natu{al f gan circulate in the building.
With the use of pass'w,

— which thanks to the huge shafts or cylinders placed on

Jar/heating system, in winter the building warms up the air it subtracts from the outside. In summer

periods, the shafts work as huge warm air pumps, thus creating a cool atmosphere within the building. Energy is also being saved,
because these huge shafts also have the purpose of letting natural light into the building.

w
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& mEE Sy e e S
\l/ . The properties of the internal and external faces of the constructional element under scrutiny need to be allowed for. These
are called external resistances and are fixed values.

The U value is defined as being reciprocal of all the resistances of the materials found in the building element.
The resistance of a building material is derived by the following formula:

R=(1/k)xd

where k is the conductivity of the building
material and d is the material thickness.

The formula for the calculation of a U value

Builgg, \:{,\hi
|

is

U(element)=1/(Rso + Rsi + Rl + R2 i)

where Rso is the fixed external resistance

»  where Rsi is the fixed internal resistance

« and R1... is the sum of all the resistances of
the building materials in the constructional
element. Answer (B)

Q34. Consistency of cement is measured by

(A) Pycometer
(B) Slump conc i A
Universal Testing Machine

a W) Vicat's apparatus

rmati()n of m

Figure: Infrared imaging.

an
@ the ma & Vieat's apparatus: a device for determining the
! normal consistency and time of setting of portland cements that consists of a rod weighing 300
1t typ s, having a needle in each end, and supported in a frame with a graduated scale to measure
€S Of play oy the distance to which the needle penetrates the cement.
Cy a

€ towns, Ty,
The concrete slump testis an empirical test that
measures the workability of fresh concrete.
TAPLRC More specifically, it measures the consistency of the
ng co bt : x - :
Mponen DIA,=5/8 concrete in that specific batch. This test 1s
s LENGTH-2¢" P

performed to check the consistency of freshly made
concrete. Consistency is a term very closely related
to workability. It is a term which describes the state
of fresh concrete. It refers to the ease with which the
concrete flows. It is used to indicate the degree of

2 and coo\ing loags

1l aspects of home
'S needlessly ¢

rpical U-vajye !
1gh a one squa:ll wetness. Workability of concrete is mainly affected
s of W. 0 by consistency i.c. wetter mixes will be more
atts per Moy e
§ workable than drier mixes, but concrete of the same

consistency may vary in workability. It is also used
vatts of energy { to determine consistency between individual _ .
&y lorea batches. Figure: Vicat's apparatus
for determining
A universal testing machine, also known as a universal tester,materials consistency of cement.
testing machine or materials test frame, is used
to test the tensile stress and compressive strength of materials.
It is named after the fact that it can perform many standard
tensile and compression tests on materials, components, and
structures.

mitting 2.8 watts of

e referred to asan'ma
igher the U value tm
lation. They are ufit

on the properties of 2 A pcynometer or specific gravity bottle is a flask with a

stopper that has a capillary tube through it, which allows air
bubbles to escape. The pycnometer is used to obtain accurate
measurements of density. Answer: (D)

n practice, nearly e | Figure:
e. Knowledge of bovt! Pcynometer.
 a project. It allows 24

2 frame®
with regulatory Q35. The appropriate material for flooring of an external ramp of a building

..+ would be
ing project is o’ ; ; :
__d.mg P 13 e g (A) Polished granite (B) Wax polished marble e oy : .
stic work 15 i (©) Glazed ceramic tile——~._ (D) Rough finish sandstone Figure: Universal Testing Machine
J value can be EEl )\ (UTM).
ippery in rain and add more friction in comparison to

Sandstone would be

1dup ot
w the build \.lP° o Answer:
ml;\c;ilding material & L Q36. Which of the foll gé NOT a member of a Steel Truss? oh
Chis is 8 meas® of mf y (A) Gusset Plate (B) Wall Plate (C) Fish Plate (D) Anchor Bolts
. for materials
17

//
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\ 000 people, it used to be the largest Christian church in the world, but in 1989 it was exceeded in size by the church in
oussoukro, Cote d'Ivoire.
\erior Decoration: Na_v'e, Chapels,‘ Sculpture
s grims entering the basilica are }nomtored by churc_h officials and members of The Swiss Guard. Inside, the basilica is cruciform
shape, with an elongated nave in the form of a Latin cross. The nave is framed by wide aisles giving access to a number of
\pels. These include: the Chapel of the Presentation of the Virgin, the Clementine Chapel, the Chapel of the Madonna of
lonna, the Gregorian Chapel, the Chapel of the Pieta and several other altars. In addition, beneath the high altar, is the Chapel of
Confession.
¢ interior of Saint Peter's contains a number of priceless treasures in marble and bronze by the greatest Renaissance sculptors -
ks such as Pieta (1500) by Michelangelo - as well as Baroque sculpture - such as the baldachin or ceremonial canopy over the
1 altar, and the traditional Chair of St Peter (Cathedra Petri), both designed by Bernini - and works by the greatest neoclassical
N\ \Iptors such as the marble statue of Pope Pius VI by the Italian genius Antonio Canova (1757-1822). It also contains numerous
2l tombs omamented with marble statues and reliefs - such as the Tomb of Pope Leo XI (1634-44) by Alessandro Algardi
8-1654) - as well as mosaics and precious metalwork. Ironically, the huge and aggressive fund-raising campaign required to
for the cost of the basilica and its contents (46 million ducats), led to protest across Europe and became an important factor in
gering the Reformation and the birth of Protestantism.
Exterlor Architecture: Facade, Dome
Saint Peter's is approached via St. Peter's Square, an elliptical forecourt
encircled by a Doric colonnade, derived from Greek architecture. It ends
at the facade of Saint Peter's which is 376 feet wide and 150 feet high.
Designed by Carlo Maderno, the facade features a giant order of
Corinthian columns (each 90 feet high) and is topped by thirteen statues -
Christ flanked by eleven of the Apostles (excluding Peter) plus John the
Baptist. At ground level it is approached by steps guarded by two 18-feet
high statues of Saints Peter and Paul.
Uy N T Ee 1A\ The Basilica of St. Peter is one of four Major Basilicas of Rome, the
e LI =5= L\ others being Santa Maria Maggiore, St. Paul and St. John Lateran, but it
g is the dome of Saint Peter's - the tallest dome in the world - that
dominates the skyline of Rome. Designed largely by Michelangelo, and
- i built during the short but active papacy of Sixtus V (1585-1590) by
) i M m ‘ » Michelangelo's pupil Giacomo della Porta, the dome rests on four
kl | . g SR pendentives and massive piers, each 60 feet thick. It was Michelangelo
P 'm‘,’reas?d the size and strength of the load-bearing structure without destroying the central unity of Bramante's original design.
Sediate .11vals of St Peter's dome include Florence Cathedral of the Early Renaissance, designed by Filippo Brunelleschi and
pleted in 1434 - for defails, see Florence Cathedral, Brunelleschi and the Renaissance (1420-36); Constantinople's Hagia
hia c!mrch., co_mplcted in 537; and the dome designed by Christopher Wren for St Paul's Cathedral, finished in 1710. St Peter's
lica is maintained by the Sampietrini, a specialist group of workers who continually scale and inspect the building's surfaces.
1bs and Relics
e 100 tombs are to be found within St. Peter's Basilica, including a number located in the Vatican grotto, underneath the
| lica. They contain 91 popes, the Holy Roman Emperor Otto I, St. Ignatius of Antioch and Pope John Paul II. In a subterranean
= du-ec.tly l?elow the dome and the main altar, is the tomb of St. Peter himself.
! tioned in nlc:hes set into the four piers supporting the dome are a number of statues associated with the holy relics of the
' ' s o R el A
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olume = Mass / Density

Solution: V.
= Density =
o Density=50kg/ 1440kg/m :
Normal density of cement =1
|
Q2. A line segment PQ is dividcd'imo two parts US
relationship that holds truc for the line PQ 1S
(A) AB= A/(A+B)
(B) A/B=B/(A+B)
(C) (A+BYA=(B-A)B
(D) (A+B)/A = (P+Q/P

The Golden ratio is a special number found by dividing a lin
into two parts so that the longer part divided by the smaller
part is also equal to the whole length divided by the longer
part.

Various uses of Go

stion 1: ical Questions el
‘ g"lc’"%’lllel .clj:l,;li,c';?éfmtgu of a cement bag of i(; I((.fx 1; g(D j et
| wosmm e (O

Mass / Volume A s ®)

ing the Golden Mcan ratio. Segment A is smaller (hy),

9 @) oeosi

| < | 4| | NATIONAL
GEOGRAPHIC

B0/1618 = 50  sw1618 = 30

gimilarly; ©
And the 5 18
!

number in the s

@+3),

ami!; a'longer list:
eS8 OT6L 0 713, 21, 34, 5-

. Two loading diagrams P an

. B)WL/2, W

()WL, WL/B

AL
E

Solution: Please note that in figur
w
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fien gravity-defying structures, Rem Koolhaas has built a reputation as one of the to i

) p architects of the
otterdam, the Netherlands, Koo‘lhaa‘s worked as a journalist and screenwriter before attending the
London. After graduating in 1972, he conducted research in the United States, during which

sh'iking’ 0
in R :
siation School in : :

New York: A Retroactive Manifesto for Manhattan. In 1975 he founded the Office for Metropolitan

o Associa!
De&';‘ou:long with fellow architects.

E ) g
{ . - — 2 — ——=
De Rotterdam complex, located in the Dutch city of
¢ name, Was devised as a vertical city and is

posed of three towers that house apartments, offices,
. octaurants, and a hotel. At nearly 500 feet tall and
i million square feet of floor space across the

owel the building is the largest in the country. Designed

S,
iy ngoolhaas

headquarters for CCTV. The building’s two towers are
connected by a 246-foot cantilevered section known as the
Overhang. The exterior is sheathed in sun-shaded glass
with a striking pattern of triangulated steel tubes. which
form part of the support structure. Designed by Rem
Koolhaas

r of the 2002 Pritzker Prize, Gl |

Zaha Hadid's projects are characterized by their dynamic

formal qualities of sinuously, curving shapes, or
crystallized strata, This sums up as a kind of new Baroque,
asensuous, more vibrant and engaging type of architecture.

|
 Zaha Hadid, (born October 31, 1950, Baghdad, Irag—died March 31, 2016, Miami, Florida, U.S.), Iragi-born British architect
to be awarded the Pritzker Architecture Prize.

 known for her radical deconstructivist designs. In 2004 she became the first woman
i bachelor’s degree in mathematics. In 1972 she

! Had: ; :
| Hadid began her studies at the American University in Beirut, Lebanon, receiving a
 maveled to London to study at the Architectural Association, a major centre of progressive architectural thought during the 1970s.

| {{here she: met the architects Elia Zenghelis and Rem Koolhaas, with whom she would collaborate as a partner at the Office of
1 etropolitan Architecture. Hadid established her own London-based firm in 1979.




All Pages Printed in

QUESTION BANK [@

For Better Recall in Exam

d ’1'1
v o3
] = : ”&
=] —— a ||
m —t
=
o
— o
4 el
— ]
H
% —
=
o
0
U 5 ..‘vg
T‘r‘r‘?‘fm ks
R e R N

o I——Ai -

b o ﬁ 'GATEM[/!//Y[II/K[ @ﬂ Volume

4

f_w_,/—\



GATE 2005

- 1 Numerical Questions

Section o o : < b i
Qe|, The value of runoff cocfficient C in Q = CIA that represents a completely impervious and wetted surface from which there is
(otal runofTis @0 ®1 (©10 D1% 1

Notes: RunofT coefficient (C) is a dimensionless cocfficient relating the amount of runoff to the amount of precipitation

received: It is @ larger value for arcas with low infiltration and high runoff (pavement, stecp gradient), and lower for ;
pcrmcablc- well vegetated arcas (forest, flatland). ‘

_ Runoff in cubic feet per second (cfs) ‘
| ¢ =Runoff cocfficicnt (dimensionless)
1= Rainfall intensity (inches per hour)
A = Drainage arca (acres) ‘

| Runoff Cocfficient (C):
pavement = 0.9 l
Business area = 0.8
" playground = 0.2
gandy soil = 0.1

Examplel: Calculate the peak stormwater runoff rate from a watershed of 15 acres, with a runoff coefficient of 0.35, from a storm
ofintensity 2.4 in/hr.
Solution:
““|' This requires simply substituting into the equation (Q = CIA ),
" thus: Q= (0.35)(2.4)(15) = 12.6 cfs

Example2: The catchment area is of 300 hectares. The surface cover in the catchment can be classified as given below:

of cover CoefTicient of unoff | Percentage

Roofs 0.90 15

Pavements and yards 0.80 15

Lawns and gardens 0.15 25 |

) ; Roads 0.40 20 ‘
Essenti Not Open ground 0.10 15

Single family dwelling | 0.50 10
Calculate the runoff coefficient and quantity of storm water runoff, if intensity of rainfall is 30 mm/h for rain with dl}ration equal to
time of concentration. If population density in the area is 350 persons per hectare and rate of water supply is 200 LPCD,
calculate design discharge system. Assume 80% becomes waste water.
Solution: Estimation of storm water discharge for storm water drain of scparate system,
Overall runoff coefficient C =[A1.C1+ A2.C2+ ...+ An.Cn] /[ A1+ A2+ ...+ An]
=(0.15x 0.90+ 0.15 x 0.80 + 0.25 x 0.15 + 0.20 x 0.4 +0.15x 0.1 +0.10 % 0.5) / (0.15 + 0.15 + 0.25 + 0.20 + 0.15 + 0.10)
=044
Therefore quantity of storm water, Q = C.LA = 0.44 x (0.03m/3600Sec) x (30 x 10000 m?)
=0.44 x 30 x 300/360
=11 m¥sec
Estimation of sewage discharge for sanitary sewer system: |
Quantity of sanitary sewage = 300 x 350 x 200 x 0.80 = 16800 m*/day
=0.194 m¥/sec

uced into a retrievil =

g ook Q2. A scctor has a gross arca of 65 hectares and a residential arca of 50 hectares, If net residential density is 325 pph, what is the
rding or otherWist) V8% oo ¢ tensity of the sector (A) 275 pph (B) 225 pph (C) 300 pph (D) 250 pph

n relation to this publie
Answer: Net density = population / Residential arca }
= 325=x/50 |
2 (DY EPE) e population

Gross density = population / Gross area

= y=50%*325/65=250 Answer (D)
Q3. A plot of land measuring 25 m x 40 m has a Ground +4 storeyed building with uniform floor areas. If the land has been :
utilised to its fullest and FAR is 2.5, calculate the permissible ground coverage?
(A)S0% (B)5% (C)25% (D)40%

!

Answer: FAR = total built up area / plot area
= 25=x/25*40

o |

i : i
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T ; : it o also if, he fits it
. ration, % of cmployment in Non-agricultural activitics and other factors. Fun}!cr, a Govc!'nor may SLACY, '
administr® bns;d upon the industrial establishments, can specify the Industrial Townships by public notice. Its tenure is five years

Mu nicipal councils are created for smaller urban areas. Its tenure is five ycars. i

icipal corporations are created for larger urban areas. Its tenure is 5 years.
| Mun hup "\\\\’\\‘.\‘\\ul:ll\l\:lt‘lll\lill’)‘ convlaw 7»|lll-.lnll:lldmx‘l|l~.I\'l‘|llg|l|l[_’l|l\-\\1-74lh-.ll“L‘l\\lmul\l-dCl-|‘)"2-|l1-|l|dl-l/(\(l('x7 )
(Source <

28 The best example of synthesis between Indo-Aryans and Dravidian stylistic features in an lcmplcﬁis ‘
(;G Hoysaleshwar (B) Maduri (C) Konark (D) Dilwara |
The Indo-Aryan style prefers a tower with rounded top and curvilinear outline while the tower of the Sputhem or Draw/'\dian styltla cls \

ually in a shape of a rectangular truncated Pyramid. The north Indian or Orissa style or nagara style is referred to as Aryan sty
t‘.:d the vimana style is so called Dravidian style

| pravidian Style

: From 12th century, under the Dravidian Style, it became usual to fortify the temple often with three squarc .conccntric wacl;s WIthm |
Map Cnnndrq g ates on four sides. The gates were surmounted by watch towers or gate houses further developed into soaring towers or opura ‘.
Valiop, lretl‘ngPU % | 5 enerally much taller than the modest Sikhara over the central shrine.

our lingg

HOur |, 2 UVl ! 5

‘ation, Yoy LT The entrance tower was usually in the form of an oblong pyramid with its broadest side purf;llcl to the Yvall.. This nC\a\(ll Sl}’llc lsn ‘S’ﬂe"
8 alled Pandyan style. This style introduced more elaborate omamentation and the use of animal forms is pilasters and colum 3

including the rampant horses and leographs that further give a distinctive character of Dravidian architecture. The platforms an

walls are covered with narrow carved friezes of elephants, horsemen, monsters and scencs of mythology and legend.

\ Every important temple in South India there was provisions of a building for amman tlfc God’s chief wife which was often nca::I)l'
as large as the main shrine itself and a marriage hall or Kalyanmandapam wherein the icons of god and goddess were ceremoni y |
united on festival days. ‘
| Another feature in the Vijayanagar style is the profusion of string yet delicate carving which adoms the pillared halls, the columns
: of which are so decorated that they become sculptures
Stitution, whigy ey, | D their own right. Prancing horses, vigorous and
; N | energetic leap from the stone with lecogryphs and
other fantastic monsters. For brilliancy of decorative
imagination the Vijayanagar style of architecture was
| pever surpassed in Hindu India.

ted as the Twelfty

cal Bodies, a followy, Indo-Aryan Style

| Most of the original structures of this type do not
exist today due to wave on Non-Hindu conquests in
the Northern parts of India cxcept in Gujrat,

| Khajurao, Bihar and Odisha. Even the great temples

| at Varanasi and Mathura are reconstructions and do
not have the original structures built. Some of the
existing excellent examples arc of Khajurao Temple,

i Konark Sun Temple, Lingaraj Temple and Jagantha

\ly retarded. Temple at Puri.

The North Indian Sikhara was a tower which begins to
curve inwards at about one third of its heights with rounded
top crowned by a flat stone disc and final Kalasa. The

| Lingaraj like most Indo-Aryan Style is built as a scries of

| four halls-a hall of offerings, (bhog mandap), dancing hall

| (natmandir), a assembly hall (Jagmohana) and a sanctuary
(Garvagriha or deul). The Odia architects were lavish with
their exterior decoration, and their sculptures produced
works of great merit but the interiors are unadomed. In the
larger temples the carbelled roofs of the halls rested on
large pilasters but pillars were not generally used and roofs
were often partly supported by iron girders.

Figure: The figure shows the Lingartcmplc at Bhuancs{var

Q.29 Urushringa is the design component used in Shikhara

of one of the following temple styles

(A) Bhubaneshwari
,| (C) Khajuraho

(B) Dravidian
(D) Deccan

the quintessential example of the Indo-Aryan Architecture.
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1,10 The duct size for an air conditioning system is dependent on amount of airflow and its

(A) velocity
)(cmpcml\u‘c ¥
relative humidity

d gog (D) latent heat

ir inside AC duct can be treated
i l“uid. If the duct size is decreased

fl
:;:ﬂow will increase as per law of

continuity-

|11 The botanical name of .‘NL?CIII’
(ree, used for roadside l:'mdscnpmg is
A) Lugcrsn-ocmia SpFCIOSB

(B) Ficus benghalensis

C) Kleinhamia hos;?lta
D) Azadirachta Indica

N

Figure: Azadiracht
fruits are edibles.

a Indiaca [Neem]. Leaves, flowers and its

Figure: Lagerstroemia speciosa, Common name: Hindi:
Jarul ST » Manipuri: Jarol « Tamil: 55569 Kadali «
Marathi: Taman

This is a beautiful tropical flowering tree with flowers that
are are pink, purple or purplish - pink. leaves are used
against diabetes mellitus and for weight loss. Leaves are
able to lower blood sugar, effective in weight loss.

Source:
hm)s://lonlmnicals.com/calaloa/uid/Laaerslrocmia speciosa.

htm

Figure: Ficus benghalensis, Barh or Banyan, a remarkable
tree of Tndia and tropical Africa sends down [rom its branches

(Source: i
bhitp:/www.flowersofindia.net/catalog/slides/Queen”20Crape great numbers of shoots, which take root and become new

%20Myrtle:html )

et trunks.

1s developed as reliquary me
uddha himsclf, s of e B* 1.12 Symbolic representation of water by sand is frequently
any stupas contain only S gound in

ains. The dome is filled \\7\57:.(A) Mughal Garden

exterior, and topped by 25 (B) English Garden

at encloses a royal paresol (& (C) Japanese Garden

| development, the dome 57 (D) Moorish garden

h stairs leading clockwise fi®
walkway, where the wortie* 113 Kenzo Tange developed the concept of

lome. Finally, the wwhole st (A) Deconstruction Z Z
claborate gates (W”““mbm) logy %
& & (C) Metabolism S e J
nal points. (D) Anamorphosis Figure: sand and gravel had long been a feature of Japanese

o514 The maxi s e i A gardens. In the Shinto religion, it was used to symbolize

. c . imum slope in a ramp for wheel chair movemen urity. and was used around shri |

ristics ofplannr . : X purity, S und shrines, temples, and palaces. In
cte! is (A)1:8 (B)1:12 (C)1:20 (D)1:25 zen eardens. il reoresents water.

57
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- -
o /Lcss Ts More V8 Less Is A Bore
ey /-
n (Ilo&(," Less Is More E Less Is A Bore
Pan 0 Definition A "f'e of thumb for minimalism in art and | A rule of thumb for postmodemn
M” : architecture. architecture that cmbraces cxpressive
\ ——— form and ormamentation.
,\m'ibuwd To Ludwig .Mncs van der Rohe Robert Venturi
ASSOCiatcd With Mf)d.eml'sm Postmodem architecture
Minimalism

Win /-
'teln :

18 Turbidity of water is due ‘((]’3) Fung)

; ac
ery .\8 3:5 nge salt (D) Suspended matters

b ta |
Orkin 0l : : :
rklng in an° Ponm rurbidity {s a measure of the dcgrf:e to which Ll}c water loscs its transparency due to the presence of suspended particulates.
Mgy rbidity is the cloudiness or haziness of a fluid caused by large numbers of individual particles that arc generally invisible to the

Omg r:kcd eye, similar to smoke in air.

1

ncy v

.Y Tt |

in g g et oy The only architeet-president of a nation was

oms g 1 Moy |.9The ard Nixon (B) F.Marcos  (C) Thomas Jefferson (D) L. B. Johnson
N occupied ,mh-nq N A) Rich: . B.

|
y availablclni%: ==
(3 |

3 B O B -
(o (P () [ (P [ [ [
LUln : < |

L 13990150 A

WasINGTON.D.C.

THIS NOTE IS LEGAL TENDER
FOR ALL DEBTS, PUBLIC AND PRIVATE

1 Foster

szes Q,Lu/&w
A Nrmary o/ e Jveswry

Figure: Thomas Jefferson was the third President of the United States. He was the first President to be inaugurated in
Washington DC, a city that he helped plan. The foremost spokesperson for Democracy of his time, he was the author of the

eclaration of Independence.
! hup://ww\\'4shcppardsnﬂ\\'nrc.com'I listory/presidents/Presidents_3_Jefferson.itm )

10 Tntensity of color refers to |
(B) darkness (C) pigment density (D) quantity |

.
s

signed by Cadian-,\mu;m
Notes: Value vs. Intensity
[he words, “value” and “intensity” are thrown around quite a bit in the world of art-making. And although their definitions are

eim Foundation, The memguite different, they are often confused with each other.
While value and intensity are different, they do have somewhat overlapping applications. This is one of the reasons that they are so
»iten confused. Even though their applications are sometimes used interchangeably, knowing the difference between the two can

gelp us make better aesthetic decisions in our drawings and paintings.

‘hailed as a "signal momas
and the general publicwulwhlt A

Let's start by discussing value. Value, in terms of art, is the darkness or lightness of a color. Value is one of the seven elements of
wrt and in many circles, it is considered to be the most important. Its importance in creating the illusion of light, form, and texture

n a drawing or painting cannot be denied.
D) Charles Co™  All values can be measured using a value scale, which theoretically has an infinite number of values. Most value scales are
wfficient enough when showing 7-9 values.

1 per day approximaicl
(D) 35Ke.

Value Scale with 8 Tones
e All colors have an inherent value associated with them. For example, purely pigmented yellows are generally lighter in value when
o) ! in 2 ‘ompared to purely pigmented blues, which are darker.

i @bt

/ [
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ater 1S

fdrinking W
arest valuc 0
m 0-14, the n¢

1.15 The pH scale runs fro ;l::u = : ITL
(A) 0 Most Mot o Lo
Tap Waler WIR Prom o o

(e He
©7.
(D) 12.6 7 = :
1.16 The emission of auto consists of ‘
(A) CO AGDjcRRit.  NE UTRAL ___ALKALy

Warr : ;
(B) SO, R — LA THy
8 I':“O""m"'ee Figure: pH scale for water

I sara &
1.17 According to architecture of Mansard

building is c::led ‘female’ when its plan is g)) ];::;jt:;gular
A) Octagon:
zc; Circular

; i sound level is
1.18 The unit of measurement for intensity of 5o o Seibel

i (D) Soncs
i sdu.aw/jw/dB:him)
((gglgcc\:t’zhup://\v\vw.unimulions.ph_\fsncs.ulmv.gdu..m/J\\ /dB.htn

i ich creates glare, the ratio of wall (o window -
S(We 1l and window wh v areq g
contrast between wa 10y},

1.19 To prevent excessive

g;c::lly exceed ®) 3: :
©)3:1 DS

. i important variable affccting encrgy performance jp 4 buildi
- Window arca or window-to-wall ratio (WWR) is an importar A | Duilding .o
Notcs-_}lvlll““l,‘:“i' act‘;ron the building's heating, cooling, and llgh.tm'g, as well as relating it to the natura) environmeng i, temd
m:cc.«:sVl to d:ylight, ventilation and views. The window-to-wall ratio is the measure of the percentage arca determineg by diVidj,,

the building's total glazed area by its exterior envelope wall arca.

1.20 Permissible stress in bending compression (N/mm2) for M20 grade concrete is

(A)3.0 (B)5.0
©)7.0 (D) 8.5

1.21 Non-degradable pollutant is
(A) Sewage (B) Algae
(C) Detergents (D) DDT

Non-degradable pollutant: A pollutant that is not broken down by natural processes.
DDT, plastics, polythenc, bags, insccticides, pesticides, mercury, lead, arsenic, metal articles like aluminium cans, syntheti fy
glass objects, iron products and silver foils are non-biodegradable pollutants. ;

1.22 l\_'iaximum airflow at body level in a room can be achieved through
(A) ngh‘inlet and high outlet (B) High inlet and low outlet
(C) Low inlet and high outlet (D) Low inlet and low outlet

1.23 The *Bread Basket’ region refers to
(A) Tropical desert

(B) Coniferous forest

(C) Temperature grass-land

(D) Tropical grass-land

1.24 “Tap root’ conce; L was initiat

(A) Le Corbusier g e
(B) F.L. Wright

(C) Tony Garnier

(D) Robert Millart

= UMM T R T T

NEUE NAT ONALG A

1.25 *Extreme Simplicity’

(A) J.JP. Oud PAcity” was proposed by S =
(B) C.A. Doxiadis UTSCHE BUNDESPOSTEER
(C) Mies Van der Rohe Jig oocerosTezRL
(D) Walter Gropius a

(Source; Architects

it . Stamps Flgure: He created ap influential ty
re/topic.asp?TOP With extreme clarity and simplicity.

& - 2 el
Bttps:/svwy. stam con i entieth-century architectural style, suie
P! lmunity. o, )

IC_ID=26283




a camera of

.10,000 with
fill { of the photo

i le o
hotographed in @ scale ol poin

IZubyAatiore e b 12,01 cm from the princi

found to lie at a distance of
height of the chimney stack.
Solution: In the figure, point ‘p’ is called the principle point of

the photograph. =12.01
Given: pf = 15cm (focal length), pb = 12:22 om and pa = 12

con. So, ab=pb—pa=12.22-12.01= 0.21 cm

Now, consider triangle abe and triangle pbf:
m_p_ = ac=————15'°‘21 =(.26 cm
ab pb o021 1222 1222

We know the  chimney

rtual image of the chimney a’c’.
alc is 1:10,000

Here, ac is the Vil
0.26 cm * 10,000 = 26

length of ac =0.26 cm and its sci
Therefore, height of chimney alCii=
meter Answer.

21. Explain the significance of 2 score in the statistical

analysis and mention its properties.

Answer: A z-score (a standard score) indicates how many stan
calculated from the following formula.

z=(X-p)/o
where z is the z-score, X is the value of the clement, p is the population mean,

Here is how to interpret z-scores.

A z-score less than 0 represents an element less than the mean.

A z-score greater than 0 represents an clement greater than the mean.

A z-score equal to 0 represents an clement cqual to the mean.

A z-score cqual to 1 represents an element

standard deviations greater than the mean; etc.

o A z-score equal to -1 represents an element t
standard deviations less than the mean; ctc.

15 ¢m focal length.
graph and the top at a distance of |7 75
2:29:

The bottom of

a chim,

dard deviations an clement is from the mcan, A 4.
b ~SCore ¢
n 0g

and o is the standard deviation.

that is 1 standard deviation greater than the mean; a
3 @ z-score cqug] |
02,)
hat is 1 standard deviation less than the mean; a z-score equal
% ual to -2

If the number of elements in the set is large, about 68% of the clements have a z
s -score between - S
a z-score between -2 and 2; and about 99% have a z-score between -3 and 3. en -1 and I; about 959, have

Here is another way to think about z-scores. A z-score is the normal random variable of a standard normal distributi
ion .

(Source: http://stattrek.com/statistics/dictionary.aspx?definition=z%20scorc)

Significance Level
(p-value)

0.01

0.05

0.10

0.10
0.05

|
L[ fujuafi) |
C[Qaaef |

Critical Value
(z-score)
<-2.58
-2.58 - -1.96
-1.96 - -1.65
-1.65 - 1.65
1.65 - 1.96
1.96 - 2.58
>2.58

Figure: Z-score & P-value

22. State briefl the vari na Techn ues for appro L S.
y ous Site A i f
])’SIS echni
1q ppropr iate dCCiSiOI] making i rb. € p
£ 1n urban landscup j ]
rojects.

p-values
Z-scores
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1. Ratio ‘Golden Mean' is: 1: 1.44 Answer: (B)
(A) 1:2216 (B) 1: 1.618 (©) 1: 1.50 ®)
2. *Mihrab’ is found :
3 f minarct
(A) inside wall of a mausolcum (B) i the crown(;) et
(C) on the west wall of a mosque (D) in the stepped We
3. Which one falls under Indo-Sarasanic architecture? : ®) Bahai Temple
(A) Qutab Minar (B) Taj Mahal (C) Sher Shah’s tomb

a good mulch:
(B) Prevent soi
(D) Improve landscape appearance

4. Which of the following is not a function of
(A) Aid in water retention
(C) Encourage weed growth

| temperature fluctuations

5. Byzantine architecture is famous for:

(A) Stone carving  (B) Pointed arches (@UCmjtvEeome construction

(C) Fluted columns

6. ‘Gopuram’ refers to :
(A) Temple (B) Gateway (C) Village (D) Brick dome

7. Most efficient arch in transferring load:

(A) Semi circular  (B) Flat (C) Pointed (D) Catenary

Notes: The catenary curve is interesting because there are many examples of it in the world around us. The best way to visualize 5
catenary curve is to imagine the shape of a hanging chain. (The word comes from the Latin word catena meaning "chain.")
Catenaries are used in engineering and architecture, for example in the shape of hanging bridges, or when inverted, in the shape of
some arches. One of the most impressive cxamples is the St. Louis Gateway Arch. Catenarics can also be found in nature, for

example in the curve of a spider web.

At first glance, catenaries might look like parabolas, but they have a completely different formula. The formula gives a shape that

has a special structural property when used as an arch. When the chain shape is inverted into an arch and divided into building
blocks, the blocks can support each other by gravity alone. To fully understand how catenaries differ from parabolas and why
chains take the shape of catenary curves, we need some calculus background which is out of syllabus.

R LALY,.CUIVESAWOIBINCL S e S 2 -

J e ? H 9
8. Dimension of Corbusier’s modular human scale are in:

(A) Arithmetic progression ;
‘ (C) Unrelated natural order ((g)) (Ij:;:l:?:l:c:?grﬁﬁon
ove

9. Find odd one out of the following:

A) T
|t ®) Q- trap (©-trap

(D) P- trap
L e NS G
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