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PART. A
Buildings can be vulnerable to climate change, also vulnerable to
environmental impacts of air pollution.

Lack offoundation.
Temperature influence.
Damage due to damp.

Routine Maintenance, also known as preventive, preventative or
cyclical maintenance, is an essential part ofthe on-going care and
upkeep ofany building.

The sewage can be treated:

in a septic tank at each building or in a lagoon itself

just before the lagoon in a large septic tank or macemtor system

The anangement employed to prevent a damaged structure, due to
either foundation se$lement or other reasons form collapse, is called
shoring.

PART- B

The avoidance ofaccidents, which may harm people.
The continued operation of facility.
The protection ofthe capital investment in the asset.

It improves the life ofstructure.
Improved life period gives better retum on investment.
Bener appeamnce and aesthetically appearing.
[,€ads to quicker detection ofdefects and hence remedial measures.

Prevents major deterioration that leads to collapse.
Ensure safety occupants.

Unequal settlement of sub-soil.
Unequal settlement of masonry.
Sub-soil moisture movement.
Lateral pressure on the walls.
Lateral Movement of suUsoil

,

2

つ

0

,

1、 6

10

6



)

爛 r鱗

lilililillil:C muSt bC rCpairCd as S00n aS pOSSiblc

l願葛蠍避熙∬
:Wttttti鷲祖ξ

HttCaSCgЮ

Clcaning Of thc crack surFacc and rcmOving any typc Or Oily dirt

or oOn● minants

lx6

Ｊ^

4)

濫悪ゝ::Crack ju,a mc o dbw ttc ttlllng o occur a a

澪1聾:Yttfi仲押aκ lm甲江boh ttC Cnds OFmc cmck
胤翠籠#糀服踏富1需榊威戸

∬淵

BurdhgOWncs,Owneぼ cOpOrat10ns md b“膊hg managemcllt¨d

翼驚IFiJ;:i‖爆:i[II‖l響ililll五[]lil‖I:i電
金』鍛腑宙t鷺認環器∬孵:iw:語∬駅讐s“has regulating(Or measuHngl nuid Л

・   Elbow
o COupling

恥

…

mcasu嘔  … …

   14
Rcgular lnspectiOn

5)

ヽ

Ｚ^

6



6)

7)

. Uoion

. Nipplc

. Reducer

. Double-tappedbushing

. I)iver(cr tee

. Cross

. Cap

. Plug

. tlarb

-Expensive and inconvenietrt.
-lnternal spaces may reduce uJton installation ofintemal wall
insulation.
-Might cause negative impact to hcritage and archaeok)gical assets

caused by usage ofunproven methods, technologies or instuments.
Further rescarch is needed especially on insulation mechanism on
walls and the ellect on retrofit on buildings fabrics.
-More education, training and activities on maintaining iud preserving
the buildings need to be taught to address issues and to creatc

The risk ol retrotitting needs to be highliShted. notjust focusing on
the benefits ofretrofitting and discussion betwcen retrofit and
refirlbishment.

A solid foundation laid below ground level to support or strenglhen a
building.

Soldier Pile and tagging.

Pressure / Chemical Grouting.

Soil Nails and Shot{rete.
Hydraulic Shoring.

Pneumatic Shoring.

A choice ofTimber or Aluminium materials.
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PART. C
TJI{IT. I

Smog, coal dust and other chemicals in lhe air have deleterious effects
on people, plans ad aDimals, and these chemical polldants also have
efects on our buildings arld structues as well. Whether it was during
the Industrial Revolution or during the latest round of manufacturing
on the lakeshore, pollution ellbcts everything.

Dust

Air pollution most noticeably alfects buildings by depositing dust and
filth on them. During the tndustrial Revolution in England, the air
contained so much smoke and coal dust that it actually caused
butlerllies to alter Oleir color as an evolutiorDry adaptatioo so they
could hide against the soot-covered buildings.

Acid Rain

While it may sound morc dangerous than it is, acid rain is a serious
matter. lt refets to rain thal has been aflccted by pollution so thar it is
nore acidic than it should be. While you may Ilot notice it when lhe rain
hit6 your skio, the acidic natuE ofthis rain can cause major damage to
tuildings and structures over time. This is especially true of limestone
buildings, which are particularly sensitive to the ellects ofacid min.

Prctective Coatitrgs

While acid rain is one way that structures can be damaged, there are
other ways that buildings can be hurt by air pollution. Many
contemporary air pollutants, according to lhe lmperial College Press,

have the potential to degrade and damage organic coatitrgs and
polymers on stuctures. Air pollution can eat away the frnishes on walls
and stai$, the coatings on hand mils, and even the settings that hold in
windows. Once those coatings are gone, the materials beneath are
exposed to both the air and the pollution in the air and will be oxidized
and damaged.

Deterioration due to corrosion
Environmental effects
Poor quality material used

Quality of supervisioD
Design artd constsuction flaws
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(b)

So far we have only concentrated on the uncertainty relative to
component and system lifetime. ln practice, the cost of inspection and
maintenance decisions are oflen of paramount importance. These too
are of course not known with certainty, but it is conventional to use
expected costs and compute expected present worth or expected future
worth, the impact ofdepreciation and other income t&\ considerations
relative to replacement decisions arc no! included as they should be in 6
a realistic comprehensive analysis. Also, the revenues that might be
generated by the machines considered are omitted.

To Identify the planning aspect of maintenance :

. Consider total cost
o Do repairjob in time
o lfdefects are few & isolated repair on an individual basis. Otherwise
do in generalized manner
. Ensure the repair prevents funher development ofdefects
. ln case oflost strength, repairs should restore the strength
. lfappearance is a problem, the number ofapplicable types of
. repairc become limited & the repairs must be covered
. Repair works should not interface with facilities ofthe structure
. Take care in addition ofsection to a member and in .etributing live
loads and other live load moments. After selecting a suitable method

ofrepairs, and after considering all the ramifications ofits application, ] 9

the last step is to prepare plans & specification and proceed with the

work.

V(a) I uNIr-II
. Spalling ofconcrete cover | ]

o Cracks parallel to rhe reinforcement | |

. Spalling at edges I I

. Swelling ofconcrete I I

. Dislocation I I

. Intemal cracking and reduction in arca ofsteel reinforcement. I i

To prevent corrosion: I I

Conosion inhibitors I I

. Corrosion resisting sleels I I

. coatings for steel | 9 I 9

. Cathodic protection
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Strength reduction in concrete

ダ

6

9



も

VI (a)

Loss of anchorage ofEii6ii ini
Excessive deflection ofbeams and slabs
distortion ofthe whole structural framing.

OR
. Use ofunsound material
. Poor & bad workmanship
. Use ofhigh water-cement ratio
o Freezing & thawing
. Themal efGcts
. Shrinkage stresses

Cracks leading to structural failure
Cracks causing conosion
Cracks affecting function
Cracks affecting appearance

UNIT‐IH
Rusting,

Lcakagc,

Dents and Bucklcs,

Blockagc,

Cracks,

Trce root entry,

Erosion OFMortar

:l【罐器甘空∵
fhdl出|:l)総,:壌∬臆棚よl∬t島霞

Pceling Paint

Pe€ling.laint for..lhe mosr pan happens on buikJing reneers,
principally on pul dividers. segmenls and different regions which are
presented to unnecessary min and suddenncss. A few structures
situated close to thc ocean may confront a substantially more serious
hazard once the indications ofpeeling paint are obviouion the ouside
dividers.

Cracking of Walls / Leaning Walls

Aside_ from conveying loads from rooftops and floors to
establishments, outer dividers might be uhsafe to; building on the off
chance thar they are fundamentally unsound. Splils in divlder, either
verlrcal or comer [o comer. are regular indications of basic
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unsteadiness

Unstable Foundations

Establishments are a piece of a buildinS which disseminates loads
from rooftops, dividers and floors on to the eafth beneath. Thev are
fundamentally vital to lhe lasling ofa building and ifthis is missing
there is no point of spending substantial wholes of cash on othei
shallow reclamation work

RoofDefects

Other than being one ofthe principle structures in a building, rooftop
may go about as a climate shield, offering assurance to clients or
tenants fiom rain and sun. Subsequently, it is critical to reat any
maturing rooftop tiles.

Honey combing and Dampness

OR
Concrete can be rest cted from frost action, damage of the structure
by the entrainment of air. This entrainment of air is distributed
through the cement paste with spacing between bubbles ofno more
than about 0.4mm.
Conttol cracks in a structurc
. Use ofgood coarse aggregates free from clay lumps
. Use offine aggregate free from silt, mud & organic constituent.
. Use ofsound cement.
o Provision ofexpansion & contraction j oint.
. Provide less water-cement mtio.
coaling for reinforcement to prevent corrosion
. Organic coating
. Epoxy coating
. Metallic coating
. Zinc coating
Methods of conosion protection
. Corrosion inhibitors
. corrosion resisting steels
. coatings for steel
. Cathodic protection

A lift is a system permanently installed that serves for venical (or in
the direction smaller than l5oZ from perpendicular) transport of
persons or goods in lift cars or on platforns.
Cabin: a lift unit designed for ion of and/or

ｒ
■Ⅵ

０

(b)

Ｚ^

2

8

9

8



IX(a)
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Machine room: a room in which the driie unit (or units) and the
connected equipment are silualed. e.g. control elements.
lrrive unit: a unit lhal contains motor that drires a lifi. In tracrion liftsit is so called traction machine and in hydraulic ones ir is a set *ith amotor, pump and valve block.
T-guid€s: rigid elements thal secure guiding ofa car frame and a
cabin-
Car frsme: a rigid construction that holds the car and travels in the
guides.
Counterweight: a separately guided mass lhal panly counlerbalances
tlle cabtn and s€cures ropes pressure to a driving puiley.
Cortroller: a unit that controls lhe lin lravel.
Pistotr: a lift component that uses a working medium for a plane
molion. The piston is composed ofa cylinder and a ram. Tliere are
atso stngte or mullistage pislons so called lelescopic.

UNIT‐iV

Rctront inv。 lvcs mOdincations tO existing cOmmercial buildings that
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Architectural colservation describes the process through which the
material, hislorical. and-design integrily ofany built herir-aee are
prolonged lhrough carefully planned inlen entions

Retrolitti[g ofthese structurcs was aimed at preservation ofinitial
geometry and appearance by creating composite structures. As far as
preservation is concemed, it can be done in three different modes of
constructiontechniques, namely: Maintenance, Conservation, and
Restoration. Maintenance refers mostly to ulilizarion ofbuildings. It
implies a large variely ofcheckouts and repair norks carried oui
periodically and based on a derailed program. The major purpose of
marnlenance rs.to prevenl malfunctioning ol engineering systems.
Lonseryalton ls almed al preventing damate by maintaining and
improving loading capacily ro fil a required lcvel. Thus. coniervarion
rs Dased on proper structural design in each individual casc. One



X (a)

Temporary conservation is used when a building is threatened with
rapid destruction, such as eanhquake aftershock.
Restoratioh is primarily aimed at architectural aspects, such as
extemal and intemal appearance, and functional r;les of intemal
spaces, counyards, etc. Restoration is most important also in historical
aspects. Restoration is the most complicated ofall the works done on
the historical building. It usually includes elements ofboth
conservation and repairs. Conservation often includes certain elements
ofrestomtion,

should distinguish between TempoEry and permaneot mr,.eruation.

OR

Deterioration due to conosion
Envircnmental effects
Poor quality mate.ial used

Quality ofsupervision
Design and construction flaws

Retrofi tting techniques:
Global:
Adding shear wall, infill wall, bracing, wing wall, thickening, mass
reduction, supplemental damping and base isolation.
Local:
Jacketing ofbeams
Jackaing ofColumn
Jacketing of beam-column joints
Strengthening of individual footings
Stitching of cracks,
Grouting with epoxy or cement
Use ofCFRP

Restoration is drastically differe.t Aomjusl repairs. It entails a
complete restitution ofthe strength ofthe architectural structurc before
the damage occurred. Restoration will usually be the main course of
action ifa building has deteriomted beyond building regularions, and
needs to b€ restored to its former glory.


