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Maoharashtra State Board of Technical Educm'fun, Mumbak

e
_ " TFeaching and Examimation Scheme for Post 3.5.C. Diploma Courses
Frogram Mame @ Civil Enginséring Groups -
Program Code . CEICR/CS With Effect From  Academic Vear: 2017 - 18
Dration of Program : 4 Semesters Duratiom : 16 Weeks
Semester ; Third _ _ _ _ _ Schene - [ _
1;'.:_';:'::‘ Enan aaelam Sithems ) -
o Thenty Frachical
=z . Course Credit | T ESE T Fa [ Total | ESE Ph ; Tutal Crand
Comrze Title Abhre - ) x A LA
" mavien . T | L r | p | WATHRH prym Total
Dursdine  Max | Mim | Mav | Ml | Max | Min elaw Min L kL Min = M Flin
I Hes  piarhs |Marks| Macks Klacks| Marks | Marks Glarks | Marhs Marks (Marks | Marks Flarks
| Advanced Surveying ASL) 2230 3 - 4| 7 30030 | 2 30| 00 | 100 | a0 | Sof 20 S0 | 2% | 100 40 200
2 Highway Enginesring HEM | 22302 3 2 3 3 G L N (I L L LT ] 10 25 I A0 2 13
3 Mechatics of 3tractungs MOS | 22303 3 | T 2 1 3 ELi 25 30 00 | ad | T [} 25 [ 0 a0 150
4 | Emiding Construiction BOD | 224 3 2 5 3 ELI 28 0 g | A LT [0 25 [ 50 a0 150}
3 | Congreie Technology  CTE | 23305 3 | . 1 & 3 2 30 00 1D 40 2s4 66 35 | 10 300 20 15D
6 Compaize Asded Dngwing | CAD | 22002 4 4 - - - = - " a Myg I - I Al [0k
i Tl 15 1 16 33 - M0 - NS0 — S| - MW~ 20 - | 4DD - W

Studemt Comact Howrs Per Week: 33 Hrs, Mediurn of Insinection: English
Theory and practical perlods of 60 minotes each, Tosal Mark s - 00
Abbrevislions: ESE- End Semester Exam, PA- Progressive Assessnent, L - Lectures, T - Tutgrial, P - Pracrical
it Intemal Azzessment, # Extemal Assessment, *& On Line Examination , * Computer Based Assessment
* Upnder the theory PA, Dunof 30 marcks, 10 marks are For microepeoject assesament 1o feiliae imzgration of COs and the remaining 20 marks is the average of 2 tesis to be
taken durme the semester for the assessment of the cognitive domain LOs requiced for the attainment of the COs,
~ Fo tlie ¢on ) ses having OMLY Practical Examination, 1he PA marks  Practical Pan « with 60%% weightage and Micre-Froject Part with 40% weightage

# If Candidate nol securing minimam marks for passimg in tke “FA™ part of practical of apy course of any semester them the candidage shall be declared as

“ Detalned ™ lor that semester.

MSBTE - Final Copy Dt. 20.04.2048 &2;% a@f f



Pullvarrcdl e rime Uil Lvde 2X000

Frogram Name - Civil Engineering Frogram Group
Program Code : CEACRICE

Semester : Third

Course Title : Advanced Surviving

Course Code 1 11301

1. RATIONALE

In the era of globalization wday, the wchnology has broughl the significant »dvancements in
surveying instrwments and technology. Available precize digial surveying insruments are
used currently due 1o Wheir accuracy, speed and easy operation of the same. Thess cquipmd it
and the apphcations are extensively used in the field= of civil engimeening, miming
enginezring. environmental engineering, Wansporiation engineering and maving engineering.
Since, Rewote sensing and Geographic Informaion System (GIS) 15 o vinal discipline and
being widely wsed for ploning and storing spatial information, it is expecled the sineils
should knew the bazics of the zame to apply it in field. Through this course snrlenis will
develop the desired skills and competencies which are expecied from them for survey related
works.

P, COMPETENCY
The am of this conrse 35 10 help the student to anain the Tollowing industey identitied
competency through vancus waching leatning experences;
» Prepare plans, contowr maps using Advanced Surveying equipmeni and
technigues,

x 8 COURSE OUTCOMES (COg)

The theory. practical experiences apd relevant soft skillz essociated with (his course are 1o be
iought and implamented, o thal the studem demonsirates the followmg indusiry oriented
C s ansociated with the above mdntioned compeatency:

Prepare plans using Plape Table Surveys.

Prepan: plans using Theodolite surveys.

Find diztzances and elevations wsing Tachsgmener.

Ser oun simple circular curees,

Prepare plans wsing Total Station Instrument.

Locate cocrdinales of stalions uwsing GPS.

T R T oo

4. TEACHING AND EXAMINATION SCHEME

Teachieg Exambnation Eclome
Scheme .
{tl::"::l' Theory Mractical
L TP P Fap | ESE | Pa | Toral ESE ra Tolal
]::s |Ma_1 M | Max | M Ih'la: Mim | Max | Min | Max | Min | Mnpx | Min
! - | | | |
s|-]al 1 o | e uu!nmmm 0 | 50 | oz | 1M 4@

(%) Undler e ieory PA. O of 30 movks, 1 mearks ore for micro-profect assexsment fo

MEKTE = Finnd Copey DN, 200002003 Page | of 1)




Aduiighl tgdsi ey [T T T T | L R R 7T

ity e aewrcster fr il assesaiienr of e st ghaitaiiy LMW Fegquered far H
LT R Y i I

.L:-'E"!-"Hdi: L-Lectrare. - Faraesat Feowlyer Gui.;ﬁ-'{f'?ﬁfnr}' Frioctice; &« Prawtivet. © = Creedin
ESE - Exed Seaneated Exanditalion; PA - Progreasive dssessment

l. COURSE MAP (with sample OOk, Prde, UCks, ADCs and 1opics)

This course map illstrates an ove view of 1he Aow and linkages of the topies al various levels
of ouafcomes (derails in subsequent sections) to be atiained by the student by the end of the
course, i all domains of learmmg v terms of the indusiwemployer tdentified competency

depucted al the centre of this map,
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6. SUGGESTEDR PRACTICALS! EXERCISES

The practicals in this section aie PiOs (e, subcomponents of the COs) 10 be developed and
dsstsied in the siudent for the anainmen! of 1the competoncy
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r::'“ Pracikal Qulcomes (Pridk) Ii,:':t
I Use Plane Table Survey to prepare plans of a § sided closed [
Ctrverse by Radiation Metbod.

3 Use plaoe table survey w prepare plans of 2 plod of 7 sided chosed |
traverse by Radiation Method.

i e plane 1able survey o prepare plans locate details by |
Iiate reection Method

< Use plane vable survey e preparc plans becate detanls by Traversmg | ]
hderhpd

3 Llze plane able survey to carry ool Survey Frageet for closed t
traverse for minimuam 5 sides arouwnd a buildin g.(Conspaksory}

& Set up the transit Theodolie r
Use transil theedolite o moeasure Honzontal angle eomectly by N
Dhrect Meithod. _

) Use ransi theodolite 10 measuore Verical angle corectly by Drect [l
ML,

q Use iansic theadalite fo measure Horzoncal angle correctly by Il
rethod of Bepainion.

10 | Tkae wanzif theodolite to measore Yertical angle correctly by It
mellod of Repadition

C | Ulse wansi thesdolite oo cany o Swrvey Progect For close) 1]

traverse for minimum 5 sides Compulsory),

17 | Poc the vaverse on Al size imperial drawing sheet fur the ]
collected data teon preceding Theodalits Survey Projecl.

17 | Plot ke iraverse on A1 size imperial drawing sheet Tor e 1l
collected data from preceding Theodolne Survey Progecl.

14| Dz thedolite as a Tacheomelzr Lo compule recuced hevels and i

[vori zomial dislanses.

L5 | Set o a circular curve by of fseis from Lang ©hord hdedvod (Y
e | Set oul o circalar curve by Ranking's Method of Delleciion Angles, | 1V
17 | Use O Sceond Micre Dptie Theodolite to keasure Horizantal Y

' | angle y Dircel Method
1% | Use Ot Second Micre Digital Theadolite o Measure Horizonial v

angle by Darcct Method

¢ se EDM tw messure botizontal distunce {Fard ) Y

b Use EDM 1o measure botizontal distancedPart 1) v

21 Set up the Tota] Station instrument. (FParll) L

22 | Setup the Total Sation instrament. {Par 1) W

2% Use Total station instrument 1 measire orizonia) distances. W

2d Uge Todal =ation instremend 4 measire ol contal dizianes. W

2% | Lse Todal station instunent 10 measure hovizomal distances. W

20 Use Toetal stalion imsteioment 1o measure borizontal distanges. Y

27 Use Todal station instrument 10 measire orizonial angle v

2R Llse Todal staton insioument 10 mesagure bori 2ommal angle W

20 se Tenal siation instrwiment e measone horzontal aagle W

L LUse Total station instramerd 10 imwasure yortical angle. _,..{El"p Y

oy
é’/ ‘%{-‘1‘* o
T
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; o Approx,
r
5 Practical Ouieymcs {Pris) Limit Ha=.
Mo, Ma. :
Hoequired
31 Use Total tukion instrument t measurs vertical angle W 02

¥2 Lse Total siaion instrument 10 cany oul Survey Project forclosed | V| Full day?
Irawerse for nminim 3 sides.(Compulsory)

33 | Mol the maverze on Al size unpenal drawing sheet for the v 02%
_ | eolleeted dana from preceding Total Stativn 3urvey Project
34 | Flot the iraverse on Al size imperial drawing shest for e (DL
| collzcted data from preceding Total Sration Swrvey Project _ _
33 Use GPS w dncale the coordingies of a slarkon | Vi LEM
Total i G4
Nase

LA sugeestive fiet of PrOs 18 gpiven w the above table. More such Préds can be colided 1o
ittln the Ol and competency. A judicial mix of mivimum 24 or more procico
Lidsfiweoriols need fo be perfirmed owe of which, the pracicals  warked a5 *® are
Ceuipeivory, o that the sivdent veachter rhe Frecision Level” of Dave'y 'Psvelamons
Dowain Taxonpmp ' az gemerolly requived by the induseey.

b flemce. the Frocess' oml Frovdadt™ vefored skiffs pstociated witl eack PriY of ihe
fufiaratorpsrorhstuticlid work pre fo be avsessed ocourding fo o shggosted somple given
Pl

5 Mo, Ferformanee Indicators Weirhiaoe ip %
| Preparation of experimental set up I
2 Setting amd vperation 20
3 Salely measures n
4 Chcrvations and Recording 0
J Inbe e tomion of resuly and plowmn a0
4 Anzwer 1o sample questions 14
7 Subrmission of repon mume 1)
Todnl 1

The abowe Prds alse comprise of e following  social skillsfauitudes  which are Afiective
Domain Outcomes (ADOs) that ave best developed through the laboralory/field based
ExNpeliences,

Fellow safely practices,

Procice pood housekezping.

Lewonsirale working a3 a lepderd dean member.

Manitain 1ouzls and equipment.

Follow ethical Praclices.

T AR Te

The ADUs ave ned specific to amy one PrO. bun are embedded in many Prks. Hence, (he
peguisition ul the D05 1akes place pradually in the student when s/he uoderinkes o serjes of
praciical expenences over a pencd of time. Moreover, the level of achievement of the ADOS
aeeiding 1o krathwohl’s “Aflcetive Domaim Tacconormy™ shiuld gradually ncrease a5 planncd
Erelirw.

« Valuing Level™ in 1™ vear ; --',j_-i%?'__-_"—'x
. . bl Al J."-n-'
« CCepamsing Level' in 2" vear O
» “Characterising Level in 3" year, L o \a\
iR T N
HEE N B al:
=l | T =
= [' |ll | fud
.".-:"J-‘"- ~aJlgl S
" "-"-\. = _.--'."'.
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MAJOR FOUIPMENT INSTRUMENTS REQGUIRLED

iyl X1

The major cquipment with broad specilication mentonsd here will usher in anitarniy in
comluel of experiments, as woell as aud o peocan: sguiprnent by sulborities conc2red.

5.

. AL R

5.

Ma.
I | Plane table with aceessories- Plane and welescopic Alidade Trough compass,

Equipmeni Name wilh Broad Specifications

U-Terk Epwit level,

Twiepty Second Teanzio theodolite witl woesiones.

Che second bMicro optic Theoadalite with acceszaries

Elecrranpe Digrital Thesadndile witl acoessories.

Electronie Distanse meter (For- 2mmm aceuracy) wilh aceessories.
Todal Stalwon i+ ur - 2rm accuracy ) insirume nt with ocesseres

_ OFS instrument

UNDERPINNING THEORY COMTONENTS

Prdd. 5.
i,

|-3

a-11
14,1617
13
LY H)
21-32
L]

The following topics are 1o be taupht and aszezsed in order 10 develop the sample UOs gven
below for achicving the COs to awtain the idemtified competency. More UDs could be added.

| Linit Unit Outcomes (UDs) ‘ Tapics and Sub-dopics

iin coninive domain

| Unit=1 1a. Exploim the Tunetions and use of | 1 1 Pongiple of plane iable survey. _
Flane the given uecessonies of plang 1 2 Accessonss of planc table and Wcie
| Table rable. nse, Telescopic alidade.
Surveying | 1b. Doscobe the method of orieniing |3 Setting of plane table, Criemation
ihe plane table in a given siadion. af plane 1aldke - Dack sighting and
lc. Select the method of plane tabding Wagnelic mendian method, True

for a given situalion. Meridian Method

Foadiation, Iniersection il
Traversing.

1.5 Merns ond demeriiz of plal
LT WY

dving plane w@ble swoey .

Lni—11 . Explain the given components of a 21 Types and uses of Theodoli

1d Compare the given rwo methods of |~ 14 Methods of planc table surveys-

1 tah]e

| [

Theadalit transit T heodaoline Compoent pants of iransil
¢ b Describe the saliem l2atures and Therdolile and e Tanelwons,
| Surveying the relationshin bervwecn the given Reading the Vernier of transit
fundamenial axes. Thewdelile,
2o, Describe the plocedure 10 meagur: 2.3 Technical terms- Swinging,
. the horizontal andd vorical angles Tranziting. Foce left. Face nigh,
' sy Theodolite Jor the given 23 Fundamental axes of transil
Sl LA Theodolite ond vweir relation ship
20 Apply checks lor deternuning the 24 Temporary adpostment o ieansil
tvpe Ol Lraverse wsing Lhe piven Theodaolite,
data. 2.5 Mensurament of horirontal angle-

2o, Compute Lalniwde, Depurture,
Conseculive co ordinaies.
Inde penadent coordinates fiom lIL‘-F,:,; TEe pEpelilion,

FPore R

LL

Duieci and Repetition msthad,
Crrors shminated by method of

e
MSETE - Fimal Copy D1 2042018 \ﬁr ( L j | Page 5 of 30
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by il ey

Ll
el |
2y
[
| Zh
Unit- T | 3a.
Tacheome
iwic b
sHUIveying
I,
3
[
Unil- IV | 4a,
Curvie |
sefting
dhb_
de,
4.
de

MYETE - Finsl Copy D, 20.04.2018

Lnit Outeonmes (UD%)
{in cognilive domaim)

dala given, L
- Beleey rebevant method ol
Theidolie traversing tor given
condilion. 7
- Apply Bowditeh's rule and Teansit © 8
rule Lo balange the traverse for a
given dala.
. Tabulate Gale™: Traverse tabla for 29

the civen data.

Ly by F D

Topics and Sub-lapis

Measurzment of magnalie bearnng
ol aline, P1olonging ond raging o
lime. dedler lion wigle.
Measuremenl of vertical Anple.
Theodolite raversing by e luded
angle method and delection agle
miethiod.

Checks for open and ¢losed
rraverse, Calcwlations of beanme
rom angles.

' 10 Teaverse compuiation-L.alieds.

Explamn the unctions of the given | 3.1
componenlis) of a Tacheomeler. |
Dietermine horizomtal and veitical |
distances wstng Ta¢heometric | 3.2
[orim la i the given sityation, '
Caloulate constants of Gweheormelter
from the given data.

Detenmine B Ls of slations ard e
distance berween the siations

uging tachometnc survey for the
giwen data.

EN

34

K
Propose Lhe curves used in 4,1
aligmment of roads for given
condiion with jusitfication.
Propose e types of curves used
in alignment of railways for given | 4.3
cotdition wilh justification.
Libee:] the figgure of yiven simple |

432

Departure, Conseculive co
oaclinaes, Independdent coordinares,
Balancing the teaverse by
Bowdneh’s rule and Tuangin rule,
Gale™s Traverze 1able companalion.

Frinciple of taclegnery,
Tacheometer and i1s compeonen
parts. Anallatie lens.

Tacheamebrie formla o
horizonlal distance with ielesco
horizontal and st ff verical

Field methind Tow detenmining
conatants of tachemener,
Crtenmimng hoo izemal and
verieal distances witly e vty
by fixed hair methodd 2ind staft held
wetrtical,

Limitations ol ta¢hoomeiry,

Types ol curves wied i roads and
railway alignments.

Maotations of simple circalar curve
Cresianation of the curye.

setling simple circular cupve by
olisets  from  lone  clawd  and
Fankine's  mthodl ol dellection

circular curve. angles.
Caleulate il ordimates for the
given mterval 1o el oun a simple
cirenlar curve using ofize1s rom
lary chiérd pisthod.
. Tobwalane the @iven dia reguined
lo sefling, owl A circufar eurve
USITIE E:‘I-HJ{IIIE z imwthipd of o R
ellecmon angle. P . \
: "W - 5
T H*-;..\
(T B
I::-l. { |I “I ﬁl | :;"I
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Umit |
| Unid -V isa.
Advanced
Aurvering
SquIpImEnt | 5
b
5.
I
S
Unit-¥1 | Ga
Remate
sensing,
GPS amd Gb
Gls
G,
T

. Explain U procedure to measure

. Deseribe the procedure 1o meagure

. Deseribe the method of tking the

Unil Quilcomes (U x)

(i cognitive doanaim
Explain the procedure 10 measune
e distance betwaen 1w given
stations using EDM.

Diegelibe procedure to measure the
horizontal angle wsing
givenTheodalite.

[rzscribe the procedun: to measune
the verticnl angle uzing the given
Theodolie,

Horizomal wwl veriical angles
between the given lines using
Total Siation instrument,

distances and coordinates of the
given poinls 1o prepare plans using
Total Station instrarment.

wrages of the given objecliares
froom e remode place.

Propase the relevant sysiem of
renvple sensing Lo be ugsd for
given situation.

Drescribe the procedure w lind the
coordinates of the given station
wsing OFS.

Explain the utility of G1S
applications ingiven civil
erpinecring problen,

5.2

Cungte Cich:, 225011

Topics and Sub-fopics

5.1 Principle of Electronic Thstance

feter (EDMY), its component parls |
and their Functions, use of EDM.
Constroction and use of One
Second Micro Optie Theodolite, |
Electronic Digital Theadelite. |
Features of Electronic Theodolite.
I
|

Y Construction and Ulse of "Lotal

Station, Temporary adjusinents,
[Tae of fanction keys.

Meaguremants of Honzomal

angles, verlical angles, distances

and conrdinates using Tolal |
Siatwon, Traversing, Prodfile Survey |
and Contounng with Tewal Sation. |

f. 1 Remole Sensing — Chver view,

Eleciro-Magnetic Encrgy, Remole
SENSINE $ystem-, Active and Passive
syxlem, Applications of remaole
zensing in Mimng, land vse / Land
saver, Inapping, disaster
management and Envircnmem.

&, Constrection and pse of Global

Positioning System {G.P.5)

8.3 Geographic Infomation

Systemi{GISk: Owver view,
Componznts. Applications, Soft
wares for GIS, Sources of ¢murs in
Gls,

Note: Tor otigren the OO s comperency, above Listed 0% need to be undertaken to pchuve
the “Applicotion Lewel " and above of Blome s Cognritive Domain Taxomont:’

T
Unit E'mit Tirle Traching
M. | Hours
I | Flane Table Surveyving (4
I | Theodolng Surveying 16
N | Tacheometric surveying | 45
IV | Cwrve seling L

Vo | Advanced suiveying equipments
Remote senzimg and Gl

Wl

MEBTE - Final Copy T4, 204100718
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SUGGESTED SPECIFICATION TABLE FOR QUESTION PAPER DESIGN

Dicivibotion of Theory Marks |
E U A Toal
Level | Level | Level | Marks
a0 a2 04 17
i+ ] l 24
2 0z | 04 08
2 0z 04 i}
{2 09 0 14

® 02 04 o
14 20 k1 T
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Legends: R—Remember, OF= Understond, A < dppie anef chore fifoon Hovived faxenony )
Mo Thix specificotion fable provides geoered slddefines G acsist sitmdo for theer fearing
ented By toarchry for deeclt cmd avvesy sticdents with .IL".;:'LL.I' by petferimme sy of L The cionief
istrihanrion af ki oF different atomomy fevels of B U and AP in the it pogrer wny
ey fcan abenve ey,

10, SUGGESTED STUDENT ACTIVITIES

Other than the classeoom and laboratory learing, Iollowing ate the suggesl.cd shudent-relalad
ep-cripricudar activities which can be ondestaken 1o accclorate the attainment of the vaious
cancomes in this course: Students shoubd comluct Rllowing activities in group and e e
repuns of abowt 5 pages fr each activity, also collectrecord physical evidences Tor their
(student’s) portolio which will be wseful fon thetr placerment intervicws:

heaswrc area of small open growd by plane labling,

Prepare a Nlex chart wo explain one meathod of plane abling,

heasure the height of the flag post uzing Theodolie.

Selihe alignment of proposed road wsing Thewdolite.

Meazure the height of dhe flag post using Theodolie as taehenmeter.

Plot the contaurs using Total station by direct method.

Mark building layout using Total starinn.

hdesgure distance between two distan’= S08m) poinis wzing FON

Locate the coordinaies of the canupus using GPS

Search and download the demo versicons of variows software wl prepare a Teport
snaing the applications.

TTEMm s AR TR

1. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES ¢if any)
These me sample strategies, which the eacher can uze 10 accelerae the anamment of the
varicus learming oulcomes in this course:
2, Massive open online courses (MOOCH may be used 1o teach various topesisub
Lpis.
b. “L* in drer Ne. 4 does oot mean only ihe troditonal lectuse maehoc. but difenent
types of eaching methods and msdia that are to be employed 1o develop the oweomes
o Aboul J3-20% af the tepicssih-dopics. which 1w velatively simpler or deseriptive in
nature. 15 10 be given o the students for seffedirecied lewrming and assess the
development of the COs through classroom presenlations (s implementation
o wdeline for derails).
d. With respect to ety Nodd, ieachers need w ensure 1o crcale opportunitics and
provisions for co-carricular acaivities.,
. Ouide siodennsh in undertaking micie-projects .
I Areatpe visit 0 nearhy newly stated site for understanding varous suIveyiny
trchiiques.
¥ Show videodanimation Glms 10 explain various instruiments hke EDM, Total Siation.
GPS
h. Prepare maintenance charts fye various insUPoments iy suevey [aboraor.

tz. SUGGESTED MICRO-PROJECTS

Oy owve mifcro-praject is planwd o be undenakien by a stodent thal needs 10 be assipned 1o
him/her in the beginning of ithe semester. In the first tour semesters. the micro-project ore
group-based  However, i the lifth and sixth semesters, it shomldd be prelivalbly be dafividmaly
e rtaken w build up the skill sl confidence |.JE51.¢ '-,,.I,.j‘;Ll fl L hegomo problom solver so

.-""u' %% -.,‘h
5 e
.,.I , -:;r
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Lyt 5Me contrilutes 10 the projects of the indostery. In special siteations whene groups b b
he formed for micro-projects. e number of students in the group should rof eececd three.

The miero-project could be industry application based, intecnct-bazed. workshop- based,
lihosatory-based o Nield-hated. Fach micreproject shoold encompass lwe of more GOk
which ave in [act, an inlrgmﬁan of Prids, UOs and AL, Each studens wilk have 10 mamiaim
datedd work diavy consisting of mdividual conimiburion n the pru:rject work amd give 2 seminar
presentation of it before submission The wtal duration of (e micro-project shoubd pon be less
than 16 sixdeci} stadent engagement froars during the course, The student cughi 1o stbimil
micro-projecs by the end of the semester to develep the industy onented s

A suggestive list of micro-projects are given here, Similar micro-projects could be

adlded by the concened faculiy:

a. Cellect e relevant wechnical and commercial informaten of advanced survey
istamnents v lable inothe morket with spec ifeations.

B, Cany ont comparative siudy of following survey instruments of different make and
bronds Towal stationd CORAGTSMicro ophc thegdolite.

¢ Setthe profiles of curves al the changes in aligniment of road i he premises of Lhe
ISt bul.

d  Derermine the BLs of the existing Froctiurcs like lintels, chagja. slab, and beam wiing
Tacheometer and Total station in a multi-storeyed bailding and compan: the resulis.

e. Download speailications for Tolal station’ EDMGPSMicre npric theodnlite and maks
a chan.

[ Conrdinate System —UTh (Universal Transverse Marcator Coordinate system

£ Mobile devices used for distance measurement

13.  SUGGESTED LEARNING RESQURCES
f'?u Tilk: ¢f Book Author Fublication
I Surveying and | Kanetkar, TP and | Pune Vidyarthi Gruh Prakashan.
Levelle Pt Land 11 Lolkami, 5%, L bl o OTRE L& 00T
7 Supeeying and Busak, W N hcCraw Hill Edwcation (Indiay Pyl
| Levilling _ lad Moida  ISBR: 953200 155-8
30 Burvey onsd Dgpal 5. K Tata MeGraw Fhl) Edwcation v
Survey 1l Lid., Moida, ISBN:13: 973%-
. | 1250029837
4 | Sureeying, ' Saikia, M Ix Dras PHI Learming Pyt L, Mew Dol
F.M and Das, M., | ISBMN 4788 1-203- 30854 _
3| Surveying and | Subramanan. R, O Foed Dniversity Press Mew Delhi |
Levetling 13BM | 307800 190-B08542-5
& | Survaying Vol [ amd  Punmia, 5.0 Jain, Laxmi Publications Py Lol Mew
Srveying Vol 1l Ashok Eanmar and Dol ISBM_ L3 9788 1 T00ERR5T
Jain, Arun Kumar
T | Teslbrok of Fao, P Venugopala PHI Leaming Pyi. Lid., Hew Lelhi
Burveying and Akella, (B IERE R el et LG PR
| Wiyalakshm
i | Textbook of Venkawamaiah, © | Lniversities Press, Hyderabud
Burveying | o OF TR 978817370021 -6
o | Swurveving thevry and | Anderson. Tan = "-I» i Hill Edvcaticn. Mol
€ %‘a
|:: r t
15 : "
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Title of Book Aulbor
| praclice and Miklail, Edward
M.
Mane Surveying | De, Alak

Cunleg e, 213000

Publication

ISBH:13-978.1-75 02 564- 5

5. Chand Publications, Mew Delhi

ISENATEE 121917503

SULGESTED SOFTWARE/LEARNING WERSITES

htap:tnptel ac.infcourses/ 1051971 217

hitps:dtwaa yomiube comfwarchM=CHELZFEeeZk
kritps:fwww youlube comiwarchhy=K Qogézgs T Mw
hetpes: fFwwaw youlobe comiwarchPy=2eR23 KTOzMO
https=ifwww, poulnbe.camtwalch™v=8ddmERJFFpl
btps=www voutube.cowatchTr=Dilie LYW c
lvps: /e youtube. comrwateh Av=0bSLLE fole A
it i wron wonibube comfwatch?v=n EbyTEDZak
hivpe: M www yonube comvwaleh Tv=H2 4 0q2 sy
https: weew youlubs comdwamchyv=CRUK NZLAWE
https: /e youlube comfwatch®=16)_slvyudl
hitp:Frarww_asiu.conm .ay

ww gupinheon line.com
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Frogram Mam¢ : Civil Engimeering Program G rougp
Program Code 1 CEFCRACS

Semesier : Third
Course Title : Highway Emgimtering
Cowrse Code [ 22302

I. RATIONALE

Road Transportation is the most effective and economical means of irnsponadion in our
country. The need for travel w vanous places at faster speed has 2lse increased. In order 1o
professionally contribuee 1¢ the field of highway cngineering, the asseciated engineers and
cupervisors mnst have adequate knowledge and skills relating o rechnical aspects of
continuowsly inereasing volwne of raffic flow, desipn of highway intersections/imterchanges,
yeomeiric alignmment and design, maresials, strucium] design of pavement, naw developments
in road consirpction and wze of modem and wasie materials, echmgues. desipn aml
maintenance of pavements. Agencies like WNHAL and State Government and privele
orginisation are intensely involved in improving and building road netwerks in India
Diploma Engineering sindents have good scope in jobs related to road constructivn as well as
such infrastraciural associaled different projects works. Uhis course provides scope of
learniing about various aspects of roads, carrying out survey. investigation. planmng, design,
conatiruction and maintenance works related 10 road consimuclions.

2. COMFPETERCY
The aimm of thiz course iz 1o help the sludent to attain the following induzstry (demified

competency through varicus leaching learning experiences;
¢+ Uadertake comstructiom and maintenamce of pavements {Roads).

LN COURSE OQUTCOMES (CDs)

The theory, practical expenences and relevant sofl skillz associated with {his course are Lo be
tavgli ot implemented, 5o thar the student demonzirates the [ollowing indusicy oriented
205 associated with the sbove mentioned competency:

Identify U 1ypes of roads as per IRC recommendations.

Implement the geonvetrical design features of difterent highways.

Perfonm diftarant tests on road materizle

Cvaluate traffie Aow characienstics.

Implernent hill road consruction using relevant maierals, welnigues and melhods.
Undenakes mainternee of roads and drainage.

_-E

4, TEACHING AND EXAMINATION SCHEMI:

Teaching

£ohome Examimaiien Scheme
L+ EOry raciA
LIT F r Fap ESE = FPA | Total ESE _ rA | Toml
'-:.:ri I'i'lm.lh'li'll biax | i | Max|(Min | Fax | Mim | ey | Mis | Mas | tdln
= |2 3 o M|z e | oo |00 a0 2@ 1w | 2 [ 0 | s | 20
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(*de Litwker dwe theony P4 Onr of 30 marks 1Y marks oee for micrs-pengect to fiacilite
imfemrattion of OO0 cnd i rersiettngt 0 dncks o e aneeriet of 2 ek e be daden during ihe
spampsipe for the asvexement of e cogritive dosnen U805 regueired for the afioinmen! of i
£

Pegemdyy LoLocture, T - Furoviol: Feacher Guided Dheory Progitoe, P o Moactivad, © - Cregn,
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h Y COURSE MAF (with sainple COg, Pride, UOs, ADOs and topiesh

Fhus conrse map iilustrates an overview o the flow and linkages of the topics ot varous levels
of oucomes (deratls in subsequent sections) w be anained by e sudem By the end of the
course, in all domaing of beaming in terms of the industyfemplover wenlified competency
depicted at the centee of this map.
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Figwre 1 - Course Map

i SUGGESTED PRACTICALS ! EXERCISES
The: peacticals in this scotion are PrO% fic. sub-components of tie COs) 1o be developed and
assessed in the sudent for the alaimnen of the competensy,
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a | Approx,
N?'-. I*ractical Owtcomes (Pros) I‘rl;::' Hirs.
' | mequited |
1 Diaw the skewches showing standard cross sections of MHZSH. I Al
MDEAONE in embankment amd cotting on A3 size sheets. .
Conduel Flakiness Index ‘L'est on he aggregates. [ N (2=
Cimnduet Elongation Lvdex Test on the aggrepales. 1l Dok
Conduct Angularty Hamber Test on the aggregates n 2
Cotedoct Soficning point test on biluimen. m | 2
| Comduct Penetration test on bilumen, i1 ot
Condwct Floch and Fire Poinl t2st on biemen m a2
| Comduct Ductilivy test on Bitumen. m o
Visil the constructed road to suggest the possible remedial nveasurez | |1 02
against the abserved defects .
10 | Prepare the pholowraphic mper containing details for experiment | (1] 02
o Y
11 | Carry oul Tratfic Volume Stady {minimun teo hours of peak I o2+

period) for an important Toad inlersection or readway i your cily
townd village.

17 | Perform analysis of trailic valume data of cxperiment me. 11 K% (I
13 | Do the sleerch of collision diagram for any gne case [ (2
14 | Wisit e hill road constoecied sne (o undarstand 1is componens and ¥ (

prepeie the photographic repod containing dedails.

15 | Prepare the photopraphic report comtaining details for ex perimen Vo2
no. 14,

16 | Visit the road of any one type {fexible or rigid) to know the Vi 7
drainage cowdition. _

17 | Picpare the photopraphic repon suggesting pessible repaivs and Y | a2
mairnenance for experiment no, 195 |

Tuwial | M
Mure
i A supgestive Msi af PrOw fv goen v dhe above table Aare ok Prids con e adified 1o

fi.

ctinin the OO gl competency. A Judicial pux of smeainien P2 oo g pegfiged
Fosinioriply meed o be performedd, ont of which, tie procricoli miaeked o8 'F are
comppteory, so il e sindan Feaches e CProetsion feoel” of Dove s Fapchonneor
Fhoerronn Tovawtonn: " ar geserafly reguired by the induostey

Hewce, the "Process ' aed FProdec” related kil associeed walt eack Prir of e
feeborertorwnsrdyRopdfieff wonk are 1o he myserwd pecordingr o a sreppended soe e
fiueferte,

5 Mo, Performance Indicalors Wekphtate in %
| Preparation of experimental st up 2U
2 Sening and operaiion 20
3 Solely measures Lo
4 Observanions and Recording Jo)
5 trterpretation of resubt and Conclusion [ > 2
fr Answer (o sample gueshons I
T Sobmission of report in fune 10
Total 1M
MEETE - Final Copy D, 20004, 2014 Page 309




Hezlwemy: Fngineet ing: Lowemtedpule 22H02

The dbive Pridz alzo comprise of the followag  social skillsfantides  which ure Alfvetive
Doroain Chutcomyes (ADOs) thal e besl developed throuph the  labocitor yfifell hosed
exXpericnces:

Fallaw salery praciices,

Fractice good housekeeping.

Drernbensd vatle working as a leadesia team member.

Maintain tools and equipment

Follow ethical Practjces=.

Tan o

The ADOs are pot specific oy any one Pro, bat are embedded wommany PrCks. Henee. ihe
acquizilion of the ADOs takes place gradunlly i the student when she undertakes g series of
practical cxperiences over a period of time, Moreover, Uw level ol achievemen of the ADOs
acording 10 Krathwahl's " Affzciive Dranain Taxonomy® showid gradually mcrease as planned
Lzborwy:

= “Walwing Level i 1Y year.

= “Orgamzing Level” in 2 year.

» “Charscterising Level” in 3™ yem

7. MAJOR EQUIPMENT! INSTRUMENTS REQUIRELD
The major equipmsnt with broad specilicaion mentioned here will usher in uniformity in
conduct of experiments, yz well a5 ajd to procure equipment by authorities concerned.

. HS;. Equipment Nanke with Broad Specilicalions I;;":'
B | Thickness gauge conluining tpenings for aggregate sizes 6% 30, 40,315, I 2
. 2RO 2510 & G A as pee 13 2 28 Pant - 1403 _
| - Length gaugs conlaining openings lor aggresate sizes (3, 50, 40,315, 3
T 2520,06.02.5.10 & 6. 3mum ag por 15 2380(Pun |- 1963 !
3| Ring and Ball test apparatus {Hot plate 1ot dig, will magnetic stirer, 5
; | briass ring. steel ball and plass vessel G0tin| and glass thenmometer +50%
4| Blandard Penetrometer with penetration needle bz weight, container &
_ | ¥ dia. and $3mm 1. as por 1501203
. Pensky Manen's Flash and Fire Paint et apparatus 100x 2005240m m with I 7
meusurengnl range 093 a5 per 13, 1209-1953
G | Dwetility Testing Machbie venh ductilivy mould wiml base plae I

L LNDERFINNING THEORY COMPONENTS
The following topies ure 10 b Lawgl and asseswed m order 1o develop the siumple Tk wmiven
below tor achieving the COs to anain the identificd competency. More UDs could be added.

Unit | Unil Outcomes (U5} Topics and SubAapics
[H o inive dmyin )

Umit—I la. Dreseribe key fratures of the 1.1 Scope wnd Impurianee of roads in
Overview Eivenm iype of . India and its” Chargoiaristicos.
i I Exphain significant aspecis of | 1.2 Different modes of wansporatien
Highwxy ilve grven road developms o 1.3 Geneal clagsiDouton of s,
Engingerin plans as per IRC ke elassifications n Indea (Magpur
L | 1e. Explam uleal nogd il|l.'-'|:||)v‘|j:l:r____'.f p— | Trd e devel sprmen

(& s o

e I =

sk
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| Uni—I1 |22,
zeomelric
Pesign of
Highway

2,

i

.
| Unite—Ill 3a
Conéirne b
omof Road b
Pavemenis
B
l k¥

Je
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Unid Chulcomes {UC4)

{1 cozmnive donmaim)
apd 105 red i rErmens.
Prepare the list of lactors
affecting given L of road
aliy nment.
Suggest the ideal requiremems
of read alignment for the givoen
raad condmion,

Explain vanous fumcticnal
teyms velaled (o geornetnidcs of
of the given iype ol highway
witly sketches,

Describe the given type of
rog] curves apid therr
eEssiy.

. Caleulate S3D, Super-

elevation, and widening of
reads: reguired for the given
road constmaction pridlerm.
Skelch il cross sectepns of
roads in embankmenn and
cuttinyg for the given site
condilion.

Dweacribe the propenics of
wiven Lype of Toxd malerals
Esplaim fawtion’s of
compoRenis o wyen lype
pavements wilh sketelwss,

. Deseribe willy sketches the

construchion methvd for 1he
giveln Lype of rosd pavemeni.

. Esplain procedurs For sty

1w given parapcier of road
COMSIUCOMN.

Creceribe with sketches the
road construction method for

the 2wt siluation. -
E o OF

.

T

Lown g [y 225002

Topuct il Suh=toprcs

{Lucknos p plan.

1.5 Developunent of Lrban coads,

1.6 Regquirencnts of an ideal rond
alignmem sl the Breelors aflecting
road @lgmnent.

2] Various werms wsed i Nighway:
Camboer: Definiion, parpose. trpes as
per IKL = (ecommmendations.

2.3 leabs: Road margin, road tormalion,
right of way,

2.3 Design speed amd various lactors
affeciing design spocd as per [RC -
recopmendations.

24 GUradient: Defimtion. types as par [RC
- Recommendations,

2.3 Sight disaance (5300 Definnon, Lypes
IRC - recommendations, simple
nmerical,

2.6 Cwrves: Mecessny, 1ypes: Hovizenlal,
verlicil curves,

2.7 Widening of roads: types and
problems

2.5 Super elevation Definmtwn, fonmila
for coleulatmg mipam arul rmadsiniinn
Super clevation amd method of
providing super-elevation

2.9 Standards cross-zections of nalion:
Buzheviy in embankment and culling.

30 Types of road matzriads and their Tests
= Tesl i agprepates- Flakmess and
Ebongeation Index 1est, Angularmy
Muwenber test, lesl on Bilumen-
penetration, Dreniliny. Flash and Fire
point 1251 and Soliening poanl 1251,

12 Pavement  Delinihon, Types,
Swuclural Comporents of pavemem
and thenr Amelioms

I:'i.} Consteuetion of WEM road. Merits aed
dements of Wk road.

| 3.4 Consruction of Flexibbe pavement &

Bitumiineus Load, [ypes of Bivmen

and ws propertivs. Enmlsion, Cuback,

ar. Terma used im BE-prime coal Lack

Cseal conl, erie and Daeris of

=3
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| hemir 1 a1

Ui

Unit—I¥
Trallke
Eagintérin
&

' Unmit—V
Hill Roads

Unit=—Y1
Draimage,
| Maintenan
ve amid
Road
| Repair.
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4.

ab.

d¢.

4d,

de.

| 5a.

i

3.

.ﬁfr.

il o

[

Lpie Cruteomes {UOs)
fom g ive dongsin

Prepare sursey plan for the
dralle: volume for comgesicd
rodg ntersechion,

Intzrret the ohservanons
recgnrded i traffic velume
study 0 suppest the sumable
golutions For trathic problems,
Cxpdain the giver collision
diggram to express variows
causcs o aocidents,

Explain with shetches (e
workiing of vavicaes traffic
contrl devives with their
funcrons,

Sugpest suitabiliny of 1rafiic
comire| device for Lhe given
setmation will justification.

Cresciilee willi skerches the
given componaiits of the h|||
[

- Suggest the Jramage

provectve works on bl rewds
[or the iven sintion wilh
Justifuation.

Cxploma wonth ke hos 1he
cases of Bnd:hdes in (e
srven Dppe ol hill vood.
Surges] proventive nasures
o check Tandslade for the
given comdiion wilh
Justificalion.

Mescrihe with skeiches Lhe
vezlevant method of providing
dvaunype wn e given typs of
ficld,

Ilerpred the inlovmteon of e

cowses of Taure of miven type
) pzwemem
Bupoea somable provent ..P

"1-.'

e

|
41

T

o

_5;&"

Lummay o, mly G2En

Tupics and Sub-lypics

EE.

35 Constvuction of comont comerete-
methods of constuction-A Rernat: and
Cononmons By Method, Consicueiion
Jomis, filber and sealcrs, merits and

dernenis of conorete rodls.

4.1 Trallic Volwme Swdy{TYES)-Definition
of Trafic ¥olume and Traffic Densiny.

tyectives of TVE

aflecling .

[ 4.2 Pagsenger Car Linit (PCUY and faciers

.3 Traftic control devices - road wins.
rarking. Signals, Tratfic island,

SrpralsTypes,

4 4 Road signe-Types-Regulatory,
Prohibitory amd Informulery, Skelches
of road signs, Types of wad markings.,

4.5 Tralfic 1sland - Types-Divigional,
Chaprslizivg. Pedestrian. Fotary.

4.6 Road intersections- Geade and grade

separated inlersevlions

4.7 Accident stiedies with causes, Collision

Ciag ram.

a0 Hill voads, s companents. fanclions

2.2 Types of hill vosd cupwves,

5.3 Dramage of hill roads: Side drains,
cateh waler drams, cross draing,
| >4 Congirection procedure of Lill voads.
5.5 Landzlides- Types and Causes

S Prevenlion of lands| jdes.

6.l Creamape-Delmibion, neceyaity and

:ll:ll- r|

methods

6.2 Sulie drainage: side putier, caich

6.3 Waley dram. Subsurfaee drapnage-
Longnudinal ard Cross diins.

O Classification and nevessity highway

3 imditendpce, Oawses of Filuee of

#@\J\Ie aveiment-WEMM ropd.

':“I
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Tiglvsan § sy Lamue 1 mle F*000

Ll wi Unit Osdconnes (LILsY Topics and Sub-fopics
Can o v domnaing

measures 10 aveid failures Finominous mmad.

the: given type of pavemen! .5 Cowses of Fablare of nigid pavepient-
| with justificalon. Cement concrete road

od. Sugaest the maintenance and | 6.6 Need for highway maingnance.

repaur works of given Lrpe of Clasaficabion of mamlénandce.

deleclive road 6.7 Special repair of Nexible and Rigd
| PAVETIRNLS.

Notwe To afieia the ©'00 amd comperency, abwve Juted D0 meed do be wnderinken o ackiore
fh Applicerion Leved and obove of Bl 's Cogriave Dhanein Toxononry”

L8 SUGGESTED SFECIFICATION TABLE FOR QUESTION FAPER DESICGN

Unir | Unit Title ' Teaching Disiribution of Theory Marks
Mo, Huurs K U A Tatal
Leval | Level | Level | Marks
I | Introduction to Highway 04 (2 0r | - i
' | Enginesring | -
1| Geomearic Design o Highwoy, | 14 M 06 | b 14
M| Constraelion of Road Paverments {0 ) 06 L3 I
13y ' Tratfic Engineering L M 04 K3 I
V| Hill Roads L. i 04 04 110
VI | Drmainage . Maintenance and Food Wi {2 M M 19
| Repair. - _ | |
| Toual 48 I8 | 2 h W

Lepende: R=Remomber. U=Undarspnnd, A=Applye amf ahowe (Do s Revied taxonamy)
Note: This specificotion table provides jpemeral gridelines i assist sdugdtm for their learning
b 10 feachery to teach and civesy sirederey ik reaedd e atigenment of Uk Thie acinad
distritwtion of morke ar differens foxomnam feveds fof B Uit 4) 00 e qresifon mrper
vy from ahave o,

1. SUGCCGESTED STUDENT ACTIVITILES
Other than the classroom ard [abaratory leannng. following are the suppested student-related
co-crpricntar activitics which can be undetaken 1o accelerate the atlainment of the various
outcomes in this course: Swdenis should conduct Followine acivinies in growp s prepars
repoits of aheutl 5 pages for cach activity, also colleclrecond physweal evidences for their
rztudent sy portlolic which wall be waetul for their placoment intervicws:
a. Undertake nuwcro-progects related wooroad comzmg Liom.
b. Observe the components of pradway and record the details of the same with neceszary
shete e,
¢. Coilect the infarmanion of NH and 5H construcicd and wpder constiuction across ihe
SOAINITY,
d. ¥isit the crowded avea ve, cilyAowndvillage and note down the aflic control devices
1w sugeezt the possible action o s wallic Tow
. Collect 1he iypical samples of diawings and legal docurments required for road project
form PWD office.
: ; AL e e .
f Search the softwarelieeware on twe ¢ |_w-l-;ru atd prepaie the detatled repot

statinee Aheir upplicalons Qc” C‘“‘Cv
4 A

:-.'T.l =
MSETE - Fina) Copy Dt 20,04 2005 &l D[ FT

Puge 7 ol B

I
!




Il ay |':I'|'l_'llhl\.'lt'|:' Gy Coonle 2O

11.  SULGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
These ave somple stvanegivs, which the eacher can wse o scce beraie the autinment of the
various |earnmg ouwicomes in this course: .

. Masave open online courses (MOGCT) may e wsed to tepch various Wwpicsisub
HPICS.

b L im dresy Mo, F does not mean only the vaditional Jecure method. but diffepent
1y s of leaching methods and media thar are 10 be employed 10 develop the culconies.

o Abow 13-20% af the topicviub-topics which iz relatively simpler or dzseriptive in
malure s 10 be ogiven to the stwlents for self-divected froming and assess the
development of the OO through chassroon presenlations (see implementstion
auideline for details),

d With respect 1 dlemn Mol teachers nesd to enswie W oreate Gpporlunitivs and
provizions for so-cuvricutar aciivifies.

« Owde studenl{s} in underiaking micre projects.

[, PDemansieate various concepls using videos of construction work of Aexible and rigd
pavenent.

g Locourage students 1o refer dlifferent websites to have deeper understanding ab new
comee i ol road works,

b iZecommmend the students 1o collect siptiztical and physiclogical data of present road
coteditiong across the country.

12, SUGGESTED MICRO-PROJECTS
Oeely are micre-preject is planmed 10 be umlertaken by a student that needs 1o be assigned o
Wimfler in the begmmng of the semester nothe first Foor semesters, the nucto-project are
group-based. Howsver, in the fifih and siith ssmeatens, it should be preferably be individsodly
tndertaken o build up the skill and confidence in every student o become problem solver zo
that s'he conlibures o the projects of the industry. I special situations where sroups have to
be formesd Tor micro-projects. the number of students in the gronp should wer exeeed fhres,
The micro-project could be industry application based, inlemet-based, wnkshop-bused,
latwriatory-bised o Feld-based. Euclr micro-project should encompass two o more (0
which are 1 {act, am intepration of PrOg, U0z and ADOs. Each student will bave 10 maintain
dated work diary consisting of mdvvidual convibution in the project work and give @ semboor
presentation of it before submisston. The wtal duration of the micro-project shiuld pol be less
than 4 feixtcent stviident engogernent onrs duting the course  The student ought to submii
micrc-propsel by Uie end of the semester 1o develop ilw indusiry ocnied Ok,
A supgestive list of micre-projects are given here. Sinilar micro-projects could be added
D th: G Faculiy:
i Colloet ol he detatls ol all types of existing MH, $H acvoss the country.
L. Evalwarc the camber and gradent oF any one road of cach tepe of pavement in 1he
VI ol e ol colless
¢ Dwvelop the phoographie modet of typical pavement siraciuee for acwal visited siie
d Advane: Fechoigues of repairs like COTR . White wpping. Preventive maintenanece,
overlays. MSA L Million Sandavd Axle Load), wiility svstem, encronchiment . fopes
Lo apwder roods
g Ay her mico-projects seggesied by subject fBaculty o sinlar e,

J45 ':i'

13, SUGGESTED LEARNING RESOURCES
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Highway Fmginvaring

Tuile of Book
Higlreny Enginttnng

Foad, Railways. Bridge
2 | and Tunmel Engg

Traffic Eogineeving and

Transpoat Flanming

Prirciples, Practice and

4 | Dezign of Lhighway

| Enpinecring,
Laboraiory Maral 1

5 | Highway Engineering

Auwthor

F_hanna Sk,
Jusle, O C G and
Yeeraragavan, A
Bindi, Aluja,

Kadivali, L.R.

' Sharma, 5K

' Dopgal, Ajay L

and Pun, ¥ T

Lamine Ceale RFUIY

Pablicotion

kem Chand and Brotlers, Roorkes,
2010 15BM 9785 1 85240800

Standard Boak House, Mew
March 2010, ISBH: 973.
2139401337

Khanna Pubdishers, Hew Del

| 2008, 1SBM; 9T5-5 1740492205
=. Charul Publication, Mew Drefh,

2002, ISBM: 27381 2190 314

| Mew Age Iniernational (F) Limited.
Publishers, Mew Detha, 2010, ISEN

ITERN 22405107

14.  SUGGESTED SOFTWARELEARNING WEBSITES
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Frogram Name : Civil Engineering Program Group
Frogram Code : CE/CRACS

Semester : Thivd

Coarse Tille : Mechanies of Strocimres

Course Code P 221303

1. BEATIONALE
Desigh and analyziz of siniciure and its compunents, needs (he basic understanding and

application of mechanical propenties of materal and their behavior undee differemt loading
and stress comditions Concepts and prmciples of stuciural analysis shall be well undersiood
by students, which is imponant for design of reinforced cement voncrete and sleel sinucturcs
and the same has been covered in (his coarze Analysiz of determinate structure wader aciion
of ransverse loading along with analysis of members under direct loading will alse be sludwed
in this coorse. The approach of teaching the course shell fpcus on developoent of siudents’
analytizal and critical thinking while salving structural problems The expenments expecied 10
be conducted in laboratory will imegrate knowledge and vequired skills as regards o the
siructutal behavior of components and maerials.

2. COMFPETENCY
The aim of thiz cobrze iz o help the student 1w anzin e following industry adentificd
compeiency through various teaching leaming expernences:

« Analyze structural componemts using difTerend metbods.

N COURSE OUTCOMES (C04)
The theory. practical exprriences and relevant soft shills assovialed with this course are to be
taught and implemented, s0 thal the student demonstrates the lollowing indusiry cnented
COms agsociated with e alove meniioned compatency:
a. Articulate pracueal applications of moment of inerba ol symmeirical and
nnsymmeltical simctural Sectipns.
b. Interpret sructural behaviour of matenials under various loading conditions
¢ Selest material consideting cngineering properties for various sirucoual applications.
d. Inesprel sheat torce and bending mement diagrams or vanows Iypes of beams apd
Laacling conditions,
e. Determine the bending and shear stresses in beans under differsnl [oading conditions.
£ Check the column safety Tor varwous loading aved end conditicns.

4. TEACHING AND EXAMINATION SCHEME

.g:f:.::g Examinaiion Scheme
Elljrﬂi; Theirry | Fracikal
LT e TP e | ESE [ PA | Total ESE PA | Total
Hirs. |MH!|| Min | klax | Mim | Maobin | Max | Min | Max | Min | Maa | Min
|x]2]z 7 3 || 2300 00 (10040 2@ | 0 [ 25 | w0 w0

A Under e theory PA, Due of 30 ks, 10 maras are for micro-priect asyesyinck 10
fociiiure integrotions of O ad the remtaini {e average of T renii fo b tiken
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5. COURSE MAP {with sample OO PrOs, (0w, ADOs and topics)

Thiz cowse map illusiraes an overview of the How and linkages of the topics a1 various levels
of vutcomes (details in subgequent sectionsh to be angined by the sindent by the end of the
course, in all domaing of leaming in tenns of the imlusinyfemployer identified compelency
deprivied at the cenive of this map,

: i
N —— T e, b Lty

; Kep= § R L e s o o
T Civep# g - Hh Moy f e bemenm 1 Y T
{ KEETEA| ¥ v, [ 1w e g = R b S, r Prakwe 1 I_..-"'
i .- e [ L= - - ¥ 1
h T | — — 1 ] Vil i ; Nibasydinyas
S L Ly .]' e AE L
"l Y . FEERT S o | LR o
; ' ik Sl e by e R
' Ho AL H S B T
_*__. Pt hwadr 10 N JRE [FITERE E
Il (e -l e S Pl il ¢ latalls P gt e
A ol ' L0 ] D, m—
e CLLEE 0 il ! Vit b i TR N Ll
‘“ [ S e/
' - .-I'"r s = o — 1
' § " e _— % i
i —— 4 ra LN i Ty k
- | -‘,.r"'-l.mmu“‘ o \ |
1 . 5 ey [ I LR T B w] i 1 1
: W L ; skl v dariag I! hurnl-llu}dl‘ilhlhll- e ! I_I__-" : Ty
TIETE ' aYrHEIRE - - -
e —— gt == e
— L] vals Bl ;
L ] 'l [ -‘-L"-' = -— . } A
I"'q. T 'rI:I = L) 5 ‘1 o 1.‘
1 i v SPLETT s i ——— 1k LN L
: ) — ;
\ - o ] AT O e e rpRerae L
1 ‘ B T T nﬂ'-a-'__ bt e T -
. K §may 1ol Eintm g p v — ‘—'_."- saitaddise
ey, il s e sty "o .7
- = * ity y Lo et % i
R LB ! Y .
4 niz i ([T - - ML ELE T -
Temiia - AT S o SRR [T N T TR
2 T S S e Lt L Bt L
: W v .-
ikl | e T mOh s, e iy ol
e P e 301 0 =" 1.
‘-"-. —— b"'.r Ty TEEL WG "J P PR
e i e P Tt LF Ik gl -,
: Ty b 1 fclmum prenzp [as" , o
v b b ol ks sl b . i
Ligzunic
r-‘_,— -_".\_ r . IJ'-.T.--.“-"I- o - - I
i a1 L Fre el Frsle s r H:"H-L-':w-l- - , ..-I" Al . Al ".I
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Figure 1 - Course Map
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6. SUGGESTED PRACTICALS EXFERCISES
The practicals in this section are PrOs (i e sub-components of the C0s) o be dewveloped il
assersed inthe swdem For the atwinment of the comprleney.

. [ .. | Approx.
5, Practical Outcomes {Pr(s) Lt H:]'E
Mo, Mo Feagired
. | | Requirel |
Conduc! compressive ond ensile tests on sample sl preces using
1. | Umiversal Tesing Machine along with inirod wcion 1o other tests 1o 1l 02
b conducied on UTRA. |
Conduel compression sl o Fample test prece using Compression
2o ] - . 1 02
| Testing Machime |
| 3] Perfonm Tension iest on mild steel az per 1543201} | LI
4| Perform Lension est on Tor steel as per 15:1008,15: 1159 | oY
e Conduet Jzod Duipact test on (hree metals. Eg.mild steelf I -
I ' b assialuminumd copper feast iron 24c as per 1501598 - !
| Conduet Charpy hinpaet 1est on three metals. F.g. mild sieel! I az*
brassfaluminm’ copper feast iron Sl ag per 181757
7 Cretermmee Water Absorplion on beicks per 152425 {pad 1), T (e
SIS v tale 150237 -
g Pretcrmms: Compressive strenglh of dry and wel bricks a5 per I T
15:34%5{ part 11, 151077
5| Conduct Abeazion Test on Nooring Gles (any one) e.g, Masaic nles, I 0
| Ceramme Tiles as per 15: 136MHpartT), Cement Tile as per 15: 1237 |
10 Perform Simgle Shear and double shear ezt on ey Gvo metals ¢ ITi nr
BAil siceld brassfaluminmmcopper § cagl iron €1z as per 13,3234, | - |
» Conduct Compression test on timber seclion along the grain and vl " |
ac1oss the wrain as per 15-2408 ' =
. Phea Shear foree and Bendmg Moment disgrams of cantilever.
12 | simply supperted and overhanging beams for differcal iyp2s of IV (hE
| Joals 1wee prohlems on euch ype of beam | _
| 13 Condugt Flexueal test on timber b2any on pectapgalar section i LV fa*
| | bty apicntation as pe B30, 152408 . )
| 14, | | Conduct Flexwure test on foor tiles 157123705 13630 or rodling Y | a2
| tibus a3 por 15:654,15:2690 | e il
15| Preld reston TMT bars, Il i 02 1|
_ | Tesdanl | M |
Nt

Fool xwerpestive Tind o Pl B aiven D He abore fadde. More sach Prode con be odded 1o
cirtorest the OO omdd compeiency A quciciad male of winivites 15 or sere praciivel mecd to be
preen b weeed. avner e el sfe pracocaly marked ov " are compmdiony, st rhe sitwclerr
reaches e Precivion Level ' of Pove's  Porchomoror Doenein Tatosomy ' o pemerolly
Foghaf ool bty smefresirg.

if The Process and Product redured skills ascociored widlt cock Pror v to he oiseaved
encuteriltng t g v siod somple give felow:

[ 5.Me I Ferfvrmanee Indicators =T T T | Weightage in %
! a. | Freparation of coperimenlal se1up ,/M | 20
| b Setung and operation fff % R | 20

%\gw o
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S.No | Perlormance Inlicators Weiglhtags in T
c. | Salery measures [0 -
d. | Oheervations and reqonling LY
g, | Inkerprecation of resulis and conclosion 20
e Answer 1o sample question 10
v Submizston of report n fme _ 10

| 100

The above Frls also comprise of the following socal skillsfaniwdes which are Affective
Domain Outcomes (ADO=) thar ane  hest developed through the laboratoryiield based
2 o LT

Follow salely practices.

Praclice good housekeeping.

Demongirate working 03 o leaderfa 1zam member,

Mamtain toeols amd equipanent.

Follow ethical Practices.

TR FEE

The ADCE ane ot speeific to any one Pro, bu are embedded in many PoOs. Hence, the
acguisition of the ADOs 1akes place pradually in the student when sthe undertakes a ceries ol
praciical cxpericnces over a period ol ume, Mareover, the bevel ol achievement of the ADOs
wrcording to Krathwohl™s Alfconve Domain Taxonomy should gradually increase as planned
el

+#  “Valuing Level” in 1" year

+ Oiganizing Level' in 2™ year

» “Characterizing Level in 39 year

T MAJOR EQUIFMENT/ INSTRUMENTS REQUIRED
The major equipment with broad specification menticnsd heve will usher in wniformity in
conduwct of experimens, as well as aid 10 procure eguipment by amhorities concernmed.

| &.Ne. Equipseat Mawme with Broad Specifications 2'],:::'
P Universal ‘Testing machine of capacicy 1000kM, 600 kMN/AMEM, analog RS
| typeddigival 1ype with all aftachoents and acéessorics, | 1003

5 Extensometer with least count 0.0 man, maxiniumn extension 25 mm with | 314

chial gauge! dramal display suable e various paupe length
Cornpression resting machine ol copaciny 20006H 000KN, analoy (il | 3511

| Dy vl b bl atachiments aml seosssories "
Tile abrasion westing maching conlitmmg o 15:1237 and 13 | 706 for
deicrmming rezisince oo wear id abuasion of oo ng tiles complete witly "
dial gauges | revolution counter. tick ess measwemeant kolder and '

| abrasion powder.

| lzod!Charpy inpact testing maching confirming o 15: 1757 5.6
Tile flexwral 1esting machue conlimming 10 15:654 capacily 200K p wilh 13
unilorm loading rate of 45 to 55 Kgfmmuie provided with lead shots L -
Hon Air Creen with thermostatic eontrol having terp. range 10010 05 C | 7
Accessotes. venre caliper, meter scale, weighing belonce, weighis. punch, ' Al
file. hammiet. seicw driver, pliers sic.

- LT

hb';.'n'-'.l' Tr
8. UNDERPINNING THEORY COMPONENTS /4 R
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The following wpics are 1o e aoght and assessed inondel w develop the sanple LS given

below {or achieving the COz to amain b identified comptency. More LICs eould be added.

Uuit | Unit Owitcomes (U}
. {in cagnative domain)
Uni1 ba. Compane pMoment of
Mement Incriia, polar monerd of
of [nextia ineria sectien mod s of

LIVEN SSCTON.
b, Apjsulate practical
significance of b1 for
given section and loadmg
conduliom s},
Compme Moment of Ineria,
palar moment of ineria,
section modulus of given
standard section.
Commpute Motnem of [nertia
af given uhsymnetncal
seclion.

Unit =11 | 22, Articulate practical

Simple gignilicance of stess- sitam
Stresses curve for given materizls
and izl given loading
Strains comdions for thear relevant

LRES,

Compute stresses and load

shared by given Composie

seclion subjecied 1 dimc
load.

Caloulate moduluz of

clasticity, nopdulus of nigidiy

and axial delonmnanion wider

Fiven condilions tor grven

miaterial.

- Compte strerses mduced in
give Iomngeneons ool ons
under wmpeiature virialions
far given condilions.

b

e

MSBTE - Final Copy [M. 20.04,2018

Tapics and Sub-inpics

1.0 foment of memuia (WL deloition, ML
of planz lamina, radoz of gyeation,
section modulus, parallel sl
perpendicular iwses theerems Cailhoul
derivation), M1 of reclangle, sqnare,
circle, semi cirele. quarter eircle and
(riamgle secliondwithoul derivatim).

1.2 M1 ol symmetrical and unsymmetrical [-
section, channg| section, T-section, angle
seciion, and hollow sections and built up
seetion about ¢entraidal axes and any
oher reference axts.

1.3 Podar Boment of Inentia of sohid circular
= TN

2.1 Concepd of rigid. elasiic and plazie
bodies, deformation of elastic ody under
various forces, definition of stress, siraim,
elasticity. Hook 's Law, elastic limil,
rodulies of elasticity, 51 units.

3 1 Type of siresses-wormal, divecl. bending
and shear and natuve of sirésses Le. Lensile
and compressive stresses.

2.5 Siandard stress strain curve for mild stecl
lxar andh tor steel bar under 12nsien 1est,
Yield stress, proof stress, nllimale siress,
breaking stecss, and working stress. siram
Al various crliv pots, percentags
elengation and Facior of safety.

2.4 Delormation of body due o axial force,
forces applisd an inlepmediale S=cHons,
deformalion of body of stepped cross
sec o duc 1o axial load, maxinum siréss
apd i ninmem awess ndueced,

2.3 Cancepl ot compasite section., condilions
1w have & sechion compaosi 12, Slrdsses
induced amd |oad shared by materials
under oial ladling.

2.6 Concept of temperanure siresses amd

stpan, Stress and stram developed due 1o

lerperanne varaltion in hirmdgenens

simnple bar. (e compozie seclicon)
roduction 1o sirain erergy and iypes of

I'age 5 tr_F'!iT

l




Bl s ail e Liuls ©oaly, 275000

Uit Unit Qutcames (UOs} Topks and Sub-fopics
(o cggmilive dongain
suddenly applied load and imnpsct load

ol
Unit—II0 | 3a Explain the concept o 3.1 Lungiiedinal and dameral strain.
Elslic elastic constanes for given Poazsen’s ratic. beaxial and tpasial
Conslant siluation and their slregses, volumetric siraip, change in
g significance, volune, Bulk modulus.
Jb. Caleulale change in voluwe .2 Shear sicess and siran, modulug of
of members tor given stress rigidity, simple and complementary
condifion, shear siress.
3o, Explaim concept of given 3 3 Concept of single shear, double shear
types of shear with examples. and punching shear.
3. Compule shear stiess, shear | 3.4 Relation between modulus of elasticity.
steain and modulus of rigidiy modulus of vigidity and bulk modulus.

for grven seclun.

Umit-l¥ 4o lnterpre the given types of 4.1 Types of supporis, beams and loads. ,

Shear suppori(s) and loodis} 4.2 Congepl and delinition of shear force and
Fioree 4b, Tutenpret with simple bending moment |, relution between load.
and sketchis) of the yiven (ypeds) chear Force and bending imement
Bending af beam. load and end 4.3 Shear toree and bending moment rageam
Mament conditions, relevant 19 the | for cantitever and simply supporied bearms
actual field siualon:. subpected to point loadz. vniformly
dc. Comput: the Shear Force and | distribuled loads and couple, pomi of
bending moments o amive at | contra shear and point of contea NMexure.
the Shean force Jiagam, 4.4 Shear force and bending moment dingraim
Bending Moment Diagram for overhanging beams subje¢ted 1o, poin
lor given beam and load loads, uniformy dizibuted loads only.
conditions, | Point of contra shear and paint of contra
4d. Locate Lthe point nf condea | Meame

chvsar and poin ol contea
fexure Tor the given SFD

aml BMD.
Unit-¥ | Say Mdentify with justification 5.1 Concept aod theory of pure b i,
Bending e of bending $1esses for assumplions. lexueal, mearing of lenm
andl LiveT) 2L | used an equalion. bending stresses and
| Shear 3h. Dretemnime Bonding, sivesscs their mature, bending suess disiribotion
SIresses and sheir Siresses ol given diagram
in location i the given beam. | 5.7 Concepl of moment of resistanee and
e S¢. Dezign the bean section for wsing flesuie squation.
Lhe given data. 3.5 shear stress equation, mesning of term
5 Mot bending and shear stress Lged Jnequation. relation between
distribution dewram fo roax e and average shear siess lor
wiven beam section and given rectangular and circular seeion, shear
type ul leading, sress distribution diagram.
i 5 4 "':ll'rr::lr stress distribulion fov square,
#E'E : cetangulr, circle, hollow square.
e . tngalar, ewele. anele secrions. dhiausel
'_‘ |' ﬂ;'n'r TF_:‘W -
EALE J,.'J.' i/
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Dixid Umit Tile Teaching | Distribution of Theory Marks
Mo, Hours 1 U A | Total
Level | Level | Level | Marks
| | Moment of Incriia | os | o2 Mo || 10
I | Simple stresz and sirain | I et i 0 14
Nl | Elastic constants L vz 2 {4 0%
IV | Shear force and bending momem | 12 02 4 | 12 | 1%
' Y Bending and shear suresses in 0 0 06 )] 14
‘ l¢anns — - ; _|
VI | Columns 4 | 0 ooz | 02 | e
Total 48 14 | 12 24 ™

Bl b ol Sl g 5 1l U 2RI

Linit Unil Oureom es {LD) ' TFupics and Sub-topics
(i cogmtive domain)
section, T-sectiom, T rections,

Unit-¥1 |60, Differeniine between shot | & Concept o1 compression member, short

Colubhns and long columas based on column, long coluwn, effective length,

given erilen. radiug of pyration. slendemess  rnio, bype

&b Cornpuite safedlesizn load of ol end conditions ot columns, buckling of
the column for given axiably loaded columne
dilfecent ciwd conditions, 6.2 Euler s (heory. assumplions made in

A, Calvulane e lmitations o Eulers theory and s limitotions.
Eulers theory for the given application of Buler’s equation tw
data, cakeulats buckhing load.

ad. Compue safeldesign load of |03 Rankin® 5 formula and ws application 1o
long column wsing Fankmn's caleulate  crippling lead.
Farmula for iven conditions. | 6.4 Concept of working loadésale load. Jesign

load ond foctor of safety

Mede: Tor aftetin the OO aned compote ey, above Histed LIk meed to be mderiaken 1o achisve
the Appfication Leved ' amd e of Bloonr s "Cognitive Dosrcia Teonomy '

0, SUGGESTED SPECIFICATION TABLE FOR QUESTION FAFER DESIGN

Lepende: B=Remomber, Ustnderstand, 2=Apple aud ahove (Bloom's Revised acomonn
Natg: Thes spocifivoion tabfe provides general gnidelines fo axsist stdeal for teir leariing
wred for eaeBeEs fo ool and csess sticdears wit eagrect po otierbenerm of U0 The aclual
efirriteition) xf moks af diffeerens rxonomy fevels fyf KL and 47 P cpdee XELORSE PapE G
veary frinp obeore falie

. SUGGESTED STUDENT ACTIVITIES
Other than Qv clissroom ad laboratory learming. Following ane the suggested student-related
co-carcicibar activitics which can be undertaken o accelerate the amainent of the warious
autcomes i this comrse: Suwlents shonlil conduet following activities i 2roup and prepars
reports of abowt 5 pages for ezch achivity, alse collecvivecard physical evidences (or their
izwidents) portfoliv which will be useful For their placement mlerviews:

a. Conpate s1ability ol different geometne shapes.

b, Correlate 1he aciual freld simwanons shysrmm nemhers subjgected w diflfetent ypes
of loading, L
/:f&t 8

|
-
P

E |
£l
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¢ Sebect appropriote shape, 1ype and materinl of member fean day 1o day sinumtions for
vamones Iypes of stress and strain.

A Cocrelae the acwal lield siuations will vavious Gepes of beams fsucl 18 canlileve
meanz canogry of a buikding, ovedianging beam means slab with balcony provision).
Shapes of vaviows stimctcal components resembling with shear lorce and L iding
morient disgrams of simple straciures subiected 1o different types of boading. Identily
1he type of Gailure with rezpect to ihe shope.

¢ Smdy the mode of Gailires due 1o flexure and shear from feld situstions and prepare a
report

L Wisit site! design office and collect the data fiom Jay to day siuation ahau stabiliny
amd sirength of calunn for buckling load.

2. Sedarch the software / freeware on the course content and prepare the detailed oport
daumg their apphications.

1. SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (il any)
These are samiple sirategies. which the wacher can use 10 aceelerate the atainment of the
various leaming culcomes in this course:
A Massive open online courses (MOOCS) may be wsed 1o tench various lopics/sub
LOpECE,
b. L' in dtem Noo o does i mean only the tziditional lecture method but dilferem
(ypes of teaching methods and msdia that ate 10 be employed 1o develop the culcomes,
. About J3-2F; of the fopicssub-fopics which iz relatively simpler o descriptive
nalre 35 1o be given lo te sudenis Tor selfedivected tearming and acsess the
development of the COs dirough clazsroom prescntalions (see implementation
gubdalme lor detai| ),
d. With vespect w itlem Mo i, teachers need 10 ensure to creale opporlupities and
[reasions For coscnrreslar ocivities
Uude studeni{z) in undedaking micro-projects.
Astign wl wize luionials o group ol 4 o 5 studenis lor solving problems il wise.
At inCEy progecis o group of 9 b 5 students aned led them prepare amnd escnl the
project through PET. Growp shall submil a repors which is limited te 5 pages.
h. Usc of wideo animation flmz to explain concept, Facts and applications relaled 1o
Mechanivs of SUuemunes.
o Ieorespect of e 10 above leacher need: w ensure o orgale opprer ity angl
prowigicmns For such co curricular activitics,

R

12, SUGGESTED MICRO-FROJECTS
Lhtly ome micro-pragect is planned to be undertalion by g studenr that needs we be assipned 1
hinvher an the begwming ot e semesier, T the s four semesters, the micro-project are
prsup-based, Howewver,inthe fifih and sixth semesters, it should be pretenably be indvidmadly
underiaken 1o kuikd up the skill and conlidence in every siudent lo become problen sobver sy
that sthe comiibuies 10 1hs projects of the imlustry, Tn special sinations where Lroups huve 16
b formed Tir micro-projects, the nnber of siudents in the group should vt eveeed terve.

The misrw-profect could be indusiy applicovion based. inerne-baged, workshop-based.
laburatery-based or (eld-based. Each micro-pioject shoull encompass twe or more £0s
which are i fact. an imtegration of Pros, [0 and ADOs. Each sadent will have to maintain
uated work diary consistng of individual contrilation in the projest work and give o seminar
presentabion ol 0 belore submission. The total duration of the micro-project should o be less
than £& {sictevm} studemi engogemeny .bﬂm*.L.JJu-_@.-_ilu conrs2. The ciudent ouoht (o subimil
micro-project by the end of the semester | ;a{g}ﬂﬁui-ﬂ{i@,ﬁ;m v orierted OO

iy LY

A\

-

ey, W)
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& sugeestive lish ol microsprojects are given here, Swnilar ncro-projects could e added
by ke concerned facully:
Collect the S related 1o methods ol lesting and specifications for five materials used

il

L2,

14,

- T h0 Ao o

iy il proclice

Select wn materials Aoan duy 1 day life and compare iheir mechanical properiies and
present il i 2 format of repont.
Prepare prototype model of vatiows Gypes of sappoct, beams amd loading.

Prepare o repost about beam sections subjected to bending and shear sivesses from
aetal ficldfdesign office along with photographs ard itz Jusilreation.

Collect photoyraphs slong with pustification about failors of shert and leng columnz
from actual field siabons

SUGGESTED LEARNING RESOURCES

. Titk: of Book
Sirenpih of Manerials,
Vel

Sirength of Matzrials

Strengthv of bdateriala

Strenpth of Materials

Snength of Mateials

Autlhor

Tunoshenko, 5,

Khurmi, .5,

Famamurtham, &

Purwma B C

Faman 5.5

T'ublication
CBE; 3 Mew Delhi; 2015, ISBM 978+
1230307
2 Chand and Co. Ltd. Hew Delhi, 20105,
ISBt UFs- 121928329
Dhanpat Pai amd sonz, New Delhi,
2005, ISEN DFERIETA33545
Lazmt Publicanens (ph LId. New
Crelhi, 2015, I3BM-13: 978- I
RIFIR0RZ5G |
MeGraw Hill Education; New Delhi ‘
20160, ISBH-13: 973-938500551 7

SUGGESTED SOFTWARE/LEARNING WEDSITES
hitps_Aasyw rouibe comiwaich®=-Hi9EQR 204

- bitrps. Avewew, youtube comwalch?ved Vih héaGhel

[tteps-ftwww, voutybe comywale h?v=EcPOK LUED ]

hrips-ffeeww. ynuube comdwalch?y=and T3 3aq DAL
[epszfienww youiube comfwaleh ™ =2Zn_Mp2HeMNM
htoprs-ftwave_voutube comfwalch™=EU g ¥BAdre

wgewr 51 desharve. neline 03 | | icolumns-4 nd-stmls

npted s nnicourses 1 T-M ALIEA S/ Strengih_of_haterials/Pdle/d_| pdf
hitps frerwee, woutube comdware hTv=ntetzMNpli i

exbofvidea npreliimac i 105 105 106 1ee2 8. putf

hnp:finplelac infcourses! Webeour se.conlent=/ 1 T-

EANPURenpe e hanies i Covrze_homne_2, htm
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Frogram Napae: Civil Engincering Progem Group
Pregram Code : CE/CRACS

Senester : Third

Cowrse Title = Bwikding Conslraction

Conrse Colle 22504

I RATIONALE

Building Construction is 2 core subject im Civil Engineening, which deals wish the
consirietion processes of sub structure, super struciure, Building Finishes and maintznance of
buildings. This cowse ¢ssentially imparts the knowledge of constrgnen technology along
wilh the mocesses involved in it ond vanous construction eguipmens used for elfzchye
cucculion of vanous constrection actrviiies  This knowledze shall be vaed for effeciive and
elivient up heeping of building after construction. This will cnable the studants o wadentaks
the activilies in compalatively shorter peviod of time.

i COMIETENCY
The aim of this course i 10 help the student o atwin the Tollowing imbaslry identhed
competency Through vanous ieaching leaming experiences:

*  Implememt safe building construction practices.

3 COURSE OUTCOMES {C0s)
The thewry, practical sxperiences and relevant sofl skills associared with this course arc 1o be
taught and implementsd, 5o than the stdent demonstrates the following mdusiry orienled N
associated with the above-mentioned conpetency:

0. Tdently compenents of balding streciures.

b. TPropose suiiable 1ype of foundatian foe building soocties.

¢ Select switable Lype of mazonry ler building structures.

d. Propese relevant means of sommunications for differcnt types of baldings.
g, Eclect the relevam moerial tor fimrsheng works,

‘

Exeous gale proctices in bunlding consirection agliviles.
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This conrse map illusirates an overview of e How and linkages of the 1opics ol vanious levels
of cancomes {details in subseguent seclions} to e allaince by dbe siudent by the end of the
course. m all domaing of leaming i crms of tlhee indusitvdemployer identified compeiency
dericted at the centie of this nap.
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Figure L - Course Map

6. SUGGESTED PRACTICALS f EXERCISES

The practicals in this section are Pros (1e. sub-components of the COs) 1o be developed and
asscssed i the student for the avainment of e competency.

T | |
s | _ | Ung | APPrOL |
N Fractical Ouwieomes (Pris} Hrs.
0. | Mo, | ,
| { : | Tequired
L | Idemtily componcits of buildmg streciures in e given model | |1 | 0
2| Prepave fowndation plan 0o mark, layow om the giound of the koad | (] LR
. | Bearing sirueture teown the given buibding plad Pad 1) _ |
3| Prepare foundation plan w mark ko on the ground of the load | 11| 02
beanng struciure frem e piven building plang er.-lfﬁ;ﬁ of IFEH:F,.H
":-':‘I'r P i ':-_-::. . N:'.ﬂ.;-'.
R Sl
MEHFE - Fiwal Copy Do 200042018 12 | |- N | .'5:",'| Page 2ol 10



. e e s e

L ppilrfises L rawzqipiicen Lqamzar Cinkt FIHH

. Appros,
5. Tractical Ourcomes (1'r0s) i Hrs
Mg, Mo, | 0
reguircd
4 | Prepar [eundatien plan W mark layoud op the grovnd of Lhe 1 0¥
Mramesd strpchure Feomy dhe given barlding plandParc 1) :
3| Peepare fowwlation plan W mark layout on the ground of the Il Al
tramed stracture from the given buildmg pland Part 1)
6 | Assemnble 1 Brick thick wall in 4 Enghizh Bond. (minim 3 LN (r2t
| Lourse}
7| Assemble 1 )2 brick thick wall in a Flewish Bond_ (punimum 3| 181 02
| Lourse) _
5 Prepare a simple stone mascnry construction wirk i {2
4 | Prepare o report an visit to conslruction sile with respect to i n2#
seaffolding. Formwork and centering work (a1 _ _
19 | Prepare a reporl on visit 1o ¢onshuctinn site with respect 1o i Qx*
acaffolding, formwork and centering work.{Patt 1) |
11 | Idemify various components of staitcase in the given model v o
12 | Identify various components of doors and windows in e kb in Y Iy
the model to prepare the teport with skeiches.
15 | 1dentify vanious types of Nooring and roofing waterials in the lab | W 02+
1o e|are repoTtfPart |
14 | Tdenity various types of Moorng and roofing inaeials inthe lab | ¥ 02
to prepare report | Pan 1)
1% | Record the observation of plastering awd pointing waork, at ¥ 3+
| consiruction site Lo prepare 3 report
16 | Record the observation of panting in rezidential £ public building | ¥ o2
wark 10 prepare a réparl,
17 | Carry oul market survey For idenlifying various waler proofing vl | 02
materials and prepare a repon |
18 | Prepare a shetch bouk consizing of all the skelches frem Mo 2+
cxperiment Mumber 124 6. 711,12 I
Total | M
Noie

P A segreestive 1o of Prds Ty givens i the ahove fabfe. Afore vl Pl com B gl To
gtfcanr i OO umd compelency A jrelicad mixoef matienes 1Y oor swre practical
Lfdimnni iewed b e performed owf of which. the pocticefs  sreckedd or 0 e
comprifiory, o that the stfenr reackes the Precivion Level ™ of D 5 Pevetabieitor
Crarcrinn Torvommpemp " an prenerolly regrdred fe die indiastey

i Henew, the Frocesy ' amd Progduct' refeded skiffs osvociored wiih cochh Peid of the
habroretrpararRsfopdtield work are fo by pevessed gocardiig to wieege bed seample iven
fwfene:

5. No. | Ferformunce Indicators | Weizhiage in s
a. | Preparation ol experimendtal sel up _ 21
b. | Setting and operation =i TECHw 211
. | Balely measures /,fﬁ'-"r _ﬂ‘*{f,}\ ' 11
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5. Mo, | Ferformanee  Inclicators

vy ]y PR

Wekphiage in %%

tf. | Observations and Recording I
¢ dnterpretition of result and Conglusivn )
E o Answer o sample guestions _ 10
o Syubmizsion of report m tine ' 10

Total ' 10D

The above Prds alse comprise of the Jollowing  social skillstaniides which are Affartive
Lomain Cwcomes (ADOS) that are best developed thiough he Taboratoryficld based
&) P rhenies;

a.Follow safety praciices.

b.Pracice good honsekesping.

e monstrate working as a leaderf eam momber,

d.Maintain rocls and equipment.

e.Follnw ethical Praciices.

The ADOs are nog specific o any one PO bt are embedded in runy Prirs, Hence, the
acquisition of the ANz wakes place eaduially in the student when w'he undertakes a zeries of
practical cxporiences over a periodd of Lie. Moregver, e level of achiovement of the ADOs
sccording to hrathwoh!™s “Alfective Domann Taxoaomy® should pradwally increase a5 planned
b |y

o Valuing Level® in 1* vear

« Crganising Level in 2*' year

=*Charactenzing Level™ in 3" year,

T MAJOR FQUIPMENT! INSTRUMENTS REQUIRED
The major equipmem with woad specifivation mentioned here will wsher in omformiey in
conduct of exporments, as well as aid w procure equipmcnt by aulipriges concemed .

NS v | Equipment Nawe with Broad Specifieations SF 'ﬁ;‘
1| Optical Square, Ranging rod, Pegs, Arvews, Line dor, Lime powder, 2-5
| Measuring Tape. Hammer of siandard size and specilication as per civil
| engmegrine application _
2 Bricks, Plombs. Mazon Square. Level tabe, Line dor 67
T Models 9-12

o Model of a civit enginsennge stiuciure depicling various compohents
b ol section of building showing differcnt components

| e Iypes ol Bonds v Grick masonry
& Types of Dvww ciwd Windowes

| eTypes ot Stairs
L Types of Rools ,
v Formwork For dlifferend RO clenmenis .

30 OF Tecies.,
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3. UNDERPINNING THEORY COMPONENTS
The following topics are 1o be taught and assessed in order fo develop the sample Uds piven
below for a¢hieving the COs to allam he ideatitied competend y. Maore U003 coald be added.

Unit Unit Outcomes (U0Os) Topic: and Sub-topics
(N cogniiive doamain _
Lkl — | 12 Classily the given building | 1.1CIassification of Buildings

Overview o the basis of the given Az per Mational Bullding Code- |
of Building ocoopaney and 1ype af Part 1 {2005 Group A 1o | Lates e
COmpencil Comsract| o ray be releired
| & | b Canegorize the companatil Az per Types of Constiruglions- |
pans of the given 1ype of | oad Bearng Stnecture, Framed
B ldimy. Strociurs, Composile Siraciire. |
leTuplain the salien 1.2 Bwilding Compoenents
chamcieristics for (he 2. Building Companenis and their fuclion
grven building siruciure. b Subsgiructurs - Foundation, Flinth and I
1d.Compare the given Minth Filling.
parameters of piven load ¢ Supersiruciure — Walls, Patiuen wall,
' beanng and framed cavity wall, Sill, Lintel, Doors and
struciure. Windows, Floor, Mezzaning Mloor, Roof,

Columns. Beyms, Punipel

Unit=18 | 2a.Describe the procedure of | 2.1 Job Layout : Siie Clearance, Mreporing

Constructi lime cum of the given Jokr Layout, Layou For Load Bearimy
on of building tor the given Structure and Framed Strocture by Center
Substrwciy rethod Lin= And Face Line Method, Mrecautions
re b Explain the precamions Ll Earthwerk: Excovalion For Foundaion,
required in exeavation for Timbering and Struibing. Eanthwark, Tor
the given Lype of Embankment, Matzrial For Flinth Filling.
foundation. Towrks and Flanes Llsed for Eanlysgrk
2. Propose the suitable type of | 2.3 Foambation: Functions of Foundation, i
loundation Tor the grven Types of Foundotion Shallow
structuve with justification Fuundation, Stepped Footing, Wall
2d.Suggest the relevant Fooling. Colwnn Footmg, Isolated And
pumping method of Cobined Column Fooling, Pait
ewatering [rom given Foundatkon. Grillage Foundation. Deep
excavalion pit wilh Foundanion-File Foundarion, classification
I justefeativn, baped o materialz and Tunebons, Well
1 foundatien and Cmasons. Pomping
hdeihds of Dewalering Creep wells Well
i . poinlz, Cofkerdamns,
Umie- 1T [ 3aDeseribe the salient 315100 Masonry: Terms used m stone
Canstruetio Fratures of given type of mazonrys g, backing, hearling,
ol brick masonry Lheorgls slene, corner stone, comice. Type
Supersinut O VT O ol stone masonry; Ruebble masanry. Ashlar
| ure Ib. Dezcaibe the major Falures Masonry and their types. Joimg in Siehe
' of tee 2iven typs of stone meazpnry and their puipose and procedure,
| NN Y CONEIUCT o Selection of Store Masoory, Precautions (o
' Ic.Describe the given Iype(s) Le ahserved |y '-.wm.r iﬁpm-m’r
ol Brick masomy bonds C::rnslmcll;,-ﬁ ““*{‘”
{5 ﬂf = g . '.__,
"" 3 SE- l.‘ 1
'-1 J ' . 2]
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will sk oichwes, 3T Brick minsoney: Tems wsed in brick
Jd Duesonbe 1he given typels) Ivasonny - lesder, stretche s, closer, quains.
of peanls im stone maseny course, lave, back_ hearing. bal b,
wilh sherches. Jjointe, lap, [rog line. level wnd plumb.
Selawmpare $100e masonty Bonds in brick masonry- header bond,
with brick masonry on the alvtcher bowd, English bond and Flenizh
bazis of given criteria. bond. Requiremenls of goad brick

masonry, Junciions in brick masory amd
their porpuese ad prscedure, Precantions
o be abserved in Brick Masonry
Comstrection, Companizon boiween stone
masonry sied Brck Masonry. Tools amd
phants required for conslrection of stone
musonry ant Brick masonry. ol low
comrele block imasonry arul compansie
NIASOHA Y,

3. 35enifolding: Mecessity. componont parts and
iypes of Scaflalling. pladforms wsed for
multi sforeyed boilding.

Ldbealfolding and Shoring: Purpose, Types
of Scaffoldmg, Frovess of Enecion aml
Dizmant g, Purpose and Types of
Shoring, Ernderpizing, Fonnwork:
Dediniion of Fomiwork, Requiren:nts of
Formwork, Materials used in Formaork.
I'ypes of Formwork, Bemoval of

formnwork.
Unie— 1Y dp Deseribe the type of 4.1Horizoatal Covm umicadion: Doors -
Buikling upening for the given Components of Doors, Tully Panelled
Communic siluation with sketches, Doors, Panly Paneled and Glazed Doars,
ation and  db_Select Hhe relevant types of Flugh Lxwors, Collapsible Doors, Raolling
Venlilation dewars and wandows for the Shuners, Revalving Doors. CGlazed Doors
Siven silatic) will Sizes of Dowr recommended by BIS.
zhificatiom. 4.2 Windows: Comparent of windows, Types
d¢ Select the type of (e ol Windows-Fully Panelled, Partly
and lastener For given lype Panelled and Glosed. wouelen, Sieel,
ol door or window willy Alvmmum windows. Sliding Windows,
justifieanan. Lowvered Window. Bay window, Comer
Ad. Select he type of malerials weindow. clear-slorey window, Galble )
for 1the piven 1ype #nd Prorracr window, 3kylight, S1zes ol
shape ol the s1airease with Windows recommendsd by BIS.
justiftcaticn. Wentilaters. Cenen (rills,
de g pest the Lype of 4, 3Ficwres and faslenings for doors and
slarrcase for the piven wiLkd s

Fitugiion with patillcation. 4 dbaerial wsed and Functions of Wimlow Sill
ad Lindels, Weather, SheddiC hajja.
. 4.53%ertical Commumication: Meang of
AR Of TEL  Nentical Communication- Stair Case.
b

/ﬂb 4 v Ramps, L Elesators and  Escalalons,
(& oS \o\|
I: [ | l.\-hllr i II? |
l.ﬁ';-_l |'I ] IIII .I. i .IJ?.
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Maintcnan |

| Sa.Chouose 1he Boorng
material o Uw given Lype |

af building widh
justilication.

Sh.Explain the proveduare Tur
laying and consiruction of
given type of Noor,

S0, Deseribe the procedure of
Plastenng md pivinting for
e yrven ype of
COHISILCT MY,

5d Select the velevant type of
paiat material{s) o b
used o U given type of
tuilding surface.

ba. Sugpest the techniues lor
repenir of given ype of
crak ks with justification.
Gb . Deseribe the canges and
remedial measure for
sele et of Fovndition
af the grven 1ype of
b lding siroe e
Idescrbe 1he salc
procedure Tor denwlilion
af he grven siniclure,

A,

td Jusify the need Ul"-'-'ﬂliigim

Cunras Likle 22 Wd

Tenns usedl in s1ancage-sleps, weacl, risen.
s, S0, waigh slab, balusier.
balustrade, poing. scotia, hand rails, newsl
post, lnding, beadroont. winder, Types of
stairease-on 1he baziz of shape: Straight,
doge legped, open well. Spiral, Quaner tum,
Fufurcared. Three quarter iurn, and Hall |
(i, Ui the basiz of Matenal: S1one,

Brick, F.C.C., wooden and Melal.

Fleors and Foofs: Types of Floor Fimishes |
andl it aomtability- Shahwabad | Kota,
hlarblz, Gramine, Kadappa, Ceramic Tiles,
Virefied, Chequemed Tiles, Pavement
Blochs, Concrete Floors, wooden Flooring,
Skirting And Dado. Process of Laying-
Process of laying And Construction,
Finishing and Polishing of Floors, Roofing
Materials. ROC, Mangalore Tiles, AC
Ehests, 1. apd Fainted Comugated G
Sheets, Plastic and Fibwe Sheets. Types of
F.ool: Flan rood, Piwched Roof-King Fost
trugs, Queen Post Truss and Lean to Roof.
terms used in rools.

Wall Finizhes: Plastering — Mecersity of
Flastering, Procedwie of Plastering, Singls |
Coat Plasier. Couble Coat Plaster. rough
fimizh. Megm Finishing and POF. Special
Plasters- Stucco Plagier, spenpe finizh, |
pebble mish. Plaster Board And Wall |
Claddings. Precaution to e Taken While
Flastering, Delecis n Plaster. Poinling -
Mecessity, Types of pointing and Troccdure
of Painting, Painting —Mecessivy, Surlace
Freparation for paiding, Methods of
Apphication, Selecting Suitable Fainting
hdalerial.

.1

5.1

o [Cracks - Camses and Types of Jracks.
Ldewtification and Repuir of Cracks.
Circaring el Guniting,

e 25t lement of Fommilatken: Types, Cuuses
and Pemedial méasores.

H3Demodition: Neceszny. Method of
Dremorliions Hand Dennobition, bachne
Dremalition. Controlled Blasting .
Cemolition Implosion, Frecauiions During
Demolition.

hodWaler Proofing: Mevessily and impsoriamce.
erial used For Water Prootug. Mon ,

"1!._-.'..
:\‘*E
= -"'r-.l
.I:--' |:I lI lI :—.'II
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prowfing aml damyp colvantivna| method of walarpiooling-
ool for s 2iven Introdduclion ol erysialling wanerproolne.
by ol Buidding cement bise el yme e coanings,
CONSUICTIN. coweniional waterproofing methods-brick

Ge, Deselile sade practices in bal coba walerprooling, Box type waler
b used Jurmg the prooding. Tpecliond/givulng. Flinth
conztraction of the given Froleclion necessity aiwl material wsed,
Uype of building, Damp Prool Coursc,

.i"l'-t?.'-:" For cetfedinr the (005 cosed conmpetermyy, oboe isied LiChs towdd to be undeetakon i oofiowe
rie “Application Level” and above of Blocm x Cogairive Domain Teavpmemy

LSUGGESTED SPECIFICATION TARLE FOR QUESTION PAFER DESIGN

Uit Limit Tiele Teaching | Disceibutiom of Theory Marks
Mo. Hours R U A Talal
Level | Level | Level | Marks
|| Uwerview of building companenls 0 E 2 4 0
I | Construction of Subsiriweie I 4 | & 1d
Hl | Construction ¢f Superstruciure |z 9 & LU
| Building Cemmuication e [ & 7 4 & 13
| o
| Venulation | !
V| Building Finishez D g 2 4 | M
Y1 | Building dMaintenance . £ - 3 L
Total | 48 13 20 M | T

Le’gemir R=Reniembor. U= Uniersiomd A= 4pply and above (Bloam s Revised iacomony)
Nosg: This specificarion feble provides gemerod gridelines tir cusist simder for thelr learising
vt 10 pesrchers Fo diocl el cvsess sieefemiy vl veapevt Jo iR of TREM The aoreed
diziritaestinn o wmrcerfe ot afiiferens e fevefy forf &, L and AY ia e FUeSFion Boper me
wry frooi oo fable,

1. SUGGESTED STURENT ACTIVITIES
{hher than he classroom and laboratory learming. following are the suggested studeni-related
co-clirriertar aclivilics which can be undenaken to aceckerate the attammem of the vanious
outeernes i this courses Slwdents should conduer following activities in group and prepare
reports of abowl 3 pages for cach schvily, ulse collectrecerd phiysical evidences for their
{stedent =) portfolio which will be wseful For thewr placement imeyvic ws
A Classify mimimum lhree buildings near by yowr instiiue with peference o Mational
Buildnyg Code- Pant IIH{2008) and prepare o neport.
. Identity the componenis of o building by inspectng the available model and
prepare a reporl,
¢ Visi o consireciion ane (o observe brickwork, Sill Lintel, Chajjn Slab. Papapet
wall and prepare o repor,
d. Identify 1ypes of Foundation by inspecung semlabte models and prepare a ey
e, Search soflware/freeware for the conrse content and write the repon stating their
appdications.

. SUGGESTED SFECIAL INSTRUCTHONAL STRATEGIES (il any)
These e sample <trategies, which the teacher can use 1 # |L| e the attwinment ot the

vations oulcomes in Lhis conre: gﬁmﬂ
A . "SR 3"-,'-
= I
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a Massive open online courses (ACOCY oy e wsed o teach vanious Lopeesisab
(BT T

b, <L' i flent Mo, £ does ot mean only ihe radinionad leonure e thod . but dilferem Lypes
of teaching methods and media thar are w be employed w develop the sulcomes,

e About F5-20% of the ropicssubropies which is velatively simpler or desonpdive m
riduie 17 10 be given o the smdenis for sedf~divecied fearming and aszess Lhe
development of the CO0s ihrough classcoom  presentalions {see  mmplémentation
guideline For derals).

d. With respect W mem Mo 10, teachers peed 1o ensurs o credts opportuniies and

Rrovisiong [or co-curticelar aciviries.,

Ciupde sludeni{s) in underiaking micro- projects.

rocurs various materials requied for pracical ¢xercises.

Arrange  wisit o nearby  indusiwics and  wwrkshops for understanding  various

conzlruction marenals,

Uze videofanimation films o sxplam vanous processes like Manufacturing of

conslrucion malerials, concrele mixing. and base przparation for painting, mortar

Iy ing. carpentty work, falze celing.

s differemd instrugtional stralegies in classroom teaching,

J. Demenswate difterent samples of various conztruction matenal= Tike Stonc. apprepane
of different sizes, tmber, biree, bivomen, Bricks, tles, precast concrere product:. Waler
proofing mateidal, Termite proofing matérial, Thermal mzulaling material, plaster of
Faris, paints, distemper, and vamishes.

k. Dizplay varions technical brochores of recent boilding materials.

o e =0

1.  SUGGESTED MICRO-FROJECTS
Onlp pne mricro-project is planned 1o be undenaken by # sident thay necds o be azsigoed 1o
hivvher i (e beginmng of the semester. In the first Tour semesters, e micio-project are
group-based. However, inthe fifth and sixth semestees, ol should be prefevably be dndividually
windertaken to build up the skill art confidence in every stwlenl 1o become problen solver se
that s'he contributes 1o the projects of the industey. Ia special sitwations whers wroups hive to
be Tormed for misro-propects, the numbor of students in the group shouwld ser exeesid Hirde.
The micro-project could be industry application based, imemel-bused. workahopsbaced.
laboratery-based o field-based. Each micro-preject shoudd encompozs twa or more U0z
whiclt me in e, an integration of PrOs, U0s and ADOse. Exch staden will have 1o manatain
dated work diary consisting of individual conmibution wn Lhe project work and give a seminar
presentation of il before submizsion. The total duration of the micro-project shonld nor be lese
than 16 frivteen) siident engagement howrs during ihe cowrse. The swdenl ougln Lo subimnt
micro-project by the end of e semester W develop e indusiry ociented Cds.
A suppestive bt of micro-projects are given here. Similar micre-projects coubd he added
by Ui concorred faculty;
1. Prepam o sketchbook consisting o components ot building {lor Sketehes which are
ot e huded 10 Practical sketch book).
b, Collect the relevanl informatien of recent techirelogiss m building construchon and
prepiare i repaotl on il
¢.  Ildentily the different types of cracks and remedial measures and sulanin i repont on
cise study.
d. Collect dhe relevann information of differemt techmgucs of demolition of cxismg
sirozture and subemil & report o .

¢ Peepare 8 sutmnary reporl with reforencg ool i amy one pare oF MNakonal
/@E‘;‘;-._

Guilding Code. ﬁﬁ' e
i ~ \5_
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L Canyoun market survey (o identifving vanious water prooting materizls ynd prepare i
repolrt

13, SUGGESTED LEARNING RESOQURCES

o ' A ulhyr

Na Tith: vl Book Publi¢ation
| Builiting Construction 3. P_ Arcraand | Dhanpat Rai Publication, Dethi Edition
" | Bindra 2013 15BM. 9TER | §992R%03
| Building construction | Fruncis D . Wiley India,1JSA, 2014 |58H: 978-1-
| Hlusirancd | Ching 115-4587%4- |

| Rwilding Consuciion | 5, C Rangawala | Charotar Pablication, Dist-A nand
gl _ ISBN-17; 978-8185594859
Butlding Constraction | B. C. Punmig Firewall Media, 2005

% | and A K Ssin | ISBN 9762170080534
5 Ewildmgz Constroction | 5.K. Sharma 3. Chand and Co Pyt Lid.. Wew Delhi
: CISBMNAOTE-B -2 10T )
é | Building Construenion | Dr.Janwdan Zha | Khanna Publication, Mew Delhi 2007,
_ _ | 1SBM 8174001 106
7 | Building Canstrovtion | 505, Bhavikme | Vikas Publication Houge Pvi, Ltd., New
| | Drelhi (15BN 978-93250-6070-4)
i & Dunldinge Sandip Maniri | Salya Prakashan; New Delhi {20153
Contiiuctian ISBMN- 13 Y7 E-F 1 TaRAD602
: Hans Gonls
[

e Titke of Book Authar Publieation
PWI Handbooks For All India Counil | All India Council for
Materialz, Masonry, Building. | for Technical Techmeal
Plastering i Foinding Cducation | Education (AICTE)

- Foundation _ _

5 Practical Civil Enginsenng Khanna Khanres Publicaren
Handbiook
BIS! Intvrmational Codes of Praclive :

s Tilke of Book FSMERGG Pubtication

1 Mational Puilding Code ' BIS '

> BIS D62 108 Conle o0 Arehitectural and BIs Bureau of Indian
Briddizze Draneie Slandard, Mew Delhi

3 BIZ 1032- 1923 Siee) Dvoors. Windows and El%

Vemtiloors

14  SUGGESTED SOFTWARELEARNING WEBSITES
A, bl v learnimgeons ineclien.com

et andersi andeonsioac o cons? #_-.;1'@_‘_-_"'_'_-’_.5';_ P

¢ hiprdtweww constrctionknosledpe, net! /f*’ )
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Frogram Mame : Civil Engineering Frogram Groeup
Frogram Codde : CEACRACS

Semester : Third

Course Title : Conerete Techwology

Course Code 1 12 M5

1 RATIONALE

Concrele s e most widely used construction material wday for differamt hinds of
infrostructucal developmnent workes, The versatility and mouldability of e cowcretz and s
high compressive sirength have contributed largely 1o s wide spread use in development and
conztruction works.  The contents of course will [oeus on learning aboul quality ol congrete
with regards 16 mix design, preparation, (rangporting and placing in posiion for varions
siroctires, 10 will also provide guidelines for effective supervizion and quality control of
concreting work. Wil good knowledge of concrete materialz namely cemenl, aggregales.
water amd admixtures and concreling operation namely selection of matenals, mixed design,
mizing, placing, compacting and (inishing, curing. one can ohblain conorete of desired
workability amd raguired sirengih. The coment of this course will also enable sumlents to
acquire knowledge and skills for carrying out various tests on different matenals of conerele
lor quality construction works. Effective lcaming on abowe aspects will assist students 10
become 7 uselil professional civil engineer contributing 1o the profeasien of constouclion ind
development veotks.

e COMPETENCY
The aim of this course iz to help the stodent 10 auain the following indusiry ideniticd
competency (irough aclive cngagement i varipus teaching learning experences:

= Use relevant types of concrete in dilTerent shiie canditions.

3 COURSE OUTCOMES (COs)

The theory, practical experietces amd relevant soit skills associared with this course are o be
lavght and implemented, so that the student demonstratzs the following industry oriemed COs
assacimted with The above mentiongd competency:

se relevant types of cement in dillzient site condelions.

Use rebevan! aggrepates [or required concrele works

Frepare concrets of desired compressive slrenglhs.

Frepare concrete of reyuined specillcations,

Faintin 1he quality of concrete

Usc relevanl admiximes for conereting Fve dillerent westher conditions.

—n RS TE

1. TEACHING AND EXAMINATION SCHEME

I T;:'::-':LE | - [y biow Schemee
frﬂn; Thevey . Monctical
L T |p | T e [ ESE | Fa | Ton G [ A | Tl |
! Hirs. M| hin | a4y | Min I"t'lm:ll"t'lh Mux [ M | Max |Mil dax | M |
EINE 7 yoolm |z | e | doobaeelan 35w [ e |25 | s | oo |
; T L :
F v i .H'_-

I_.r:'_'--:_.- %1{:.\_\ .'11:;1.
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F0e Cleniler fh iy P, O of 30 micess, 70 iewks of sleiny Pal is v atieroe pofoet
COTECAMMRE fob i it etfotmient of U0 aond e besticniteiog 20 msarks i Jor s ged
aevrre iy piven v i rooclter,

Legerdds: L-Lecim e T — TotoriediTowcher Guifed Theory Practfoe, P - Practeat: © = Credin,
FEE - Eiad Semesder Exomietion, Pd - Progressive dssesme it

5 COURSE MAP cwith sample COs, Prors, UOs, ALOS and tapics)

Thiz course map illusirates an overview of the flow and linkages of he topies a1 vanous levels
of eutcomes (detailz i subsequent sections] o be ablaingd by 1w stadent by Uw end ol (e
eourse, in all demains of leaming in rerss ol vhe imdustryfempluyer identified compelency
depicied at the cenire of this map.

T e : S gy e A
e EThs] puacT = J S g 5 - - S e S,
e T o e . i ;
o Lt L
LRI - h ] i
e i =% Py % & St v * _______ r
lII.n-‘ iy :.||II "'-H i Pl | et - l"';_:ll.”_ '
T s T RN w .'.__ ) H PPN
e —— TRty
e -l R T
. .I"r‘ L0 ki T -\"l. 1 s ljl '1_ —
< ; ’ "H i I... I'J-’._.- ""\-..1 ey - l,-"" Rl =y
P Bl o S (e Hiriat s "I
f o ||~ i B ol e
' ; ; e a1ty SR Ly el
k- P Nk el ermt] e o ks = T
.I||r FLRL | Fiig '\\!I Vo ol g i g by o L L : 1
v o skl ¥ e I
] ; 1'-»... v -‘J F U0 e aedrar "'.l.
R G e (e
. o — L 1 ) 5 ___.-" g
i "-d-""llll I srErITrEE gy, I.:Im.:. h"l-\'""-_. — / _.-—1:.__\_\_
5 yivsiakrta b s 1 o ot o = 2 il
o = i ik B ey, L -
¥ i T ta, e u ! ; L Pail' @ D -"-_‘ --,_\._\_I -l"'ll
" . —‘- - €L ¥l Fisd |.| ; l._._ indumy B _.I. _I..I.-hl : *
T T i |:~.."'- " v """"H‘r .'-. . :I!I.m” TR AL - .-...-.. [T -. =
g i g o L b v - ar e . — 1 dod (i AL
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....... b ._,;‘"' o
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Figure b - Course Map

& SUGCESTED PRACTICALS! EXERCISES
Tl praciicals inthis section ae PrOs tie. sub<omponents of the C0Oz) b e developed amd
assessed i the siudenl For ihe aliamment of the compezney,

e | Appros.
s | .
Practical Dudcomes {Pris) i Hys.
Mo, M. .
Required
| Determine fmeness of cement by Blaine’s air permeability ! n2*
appaciius Or by sieving aﬂ’ﬁw T , ,
2| Dretermine standard consisendcy. '“}ﬂ* .ﬁl 1T % Cfimes of | | o2

! H'II -4—-—-. 'Iﬁll

i-’| | i"' _'i'r“| FE-|
"-.,:“ ﬂu | @ Vagze X of §
ey
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s | | upit | Approx

'Neo Practical Ouisomes (Prds) No. Hirs.

g Required

{ OPC. |

'3 | Determing compressive sirength of erdinary Portland cement. |1 2

| 4 Deteymine gpecilic gravity of ordinary Pontland cemegnl. I 1 ol

'r 5 Dreterimine silt content in ssndd by volame. | 1L o2

6 Deeterimine bulking of sand ] ok

| 7 Dretermins bulk density of [ine and coase apprepntes I | 02*

| & Deetermine waler absorpiion of N and Codrse aggregates oz

o Perermine Fineness modulug of (ine apgregate by sieve analysis. 1l | oz

! 1 | Tretermine Fineness modulus of coarse aggrepate by sieve analysis. | 1l 02

I | Determing agaregate impact value n 2t
12 | Determine aggregare aushing valee. I |2

| 13| Determine abrazion value of aggropate, | | (2
14 | Delguming aggregate ¢longalion index and fakiness index, [ | o2
15 | Deesoine workability of coners 12 by slump cone test Iy |2
I6 | Determine workability of concrete by compaction factor test, v iy?
17 | Determine compressive sirength of concrete for 7 days v 02+
15 | Determine compressive strength of concrete by any one method of | 1Y 02

 HDT.

I Todal 34

Nove

L4 suggestive fist of Prs ig given iy the above foble. More such Pris con be added to

i

atiain the OO and competercy A Judicead mee of minteree 1X oor mwre praciicof
Letdtntorialy needf o by performed, owt of whick, the praciicefs marked as 'Y e
compEiary, S0 ihat the stmdemt reackes the "Preefvion Lovel™ of Dave's " Prrchomior
Dharrerin Tencenomy: ™ ay groweeally regeired D i Bndiasiey

Hemeg, Mhe Process' ol Producd vefafed skilfs wosoctied with coclt Pr0Y of the
faberarorviwnrfsbopfield woek are fo he wsressed aecordimg To o suggested sample
wiver fefor:

5 Mo, | Performamce Dadicators Weirhtage in %
a. | Preparation of experimental sstup )
b Sctine and operation 2
lc Obzevvalion and recording 1
d | bafety measures 10
£ Inierpretation of resulis and conclusion 2
I. Answer o sample queshinns 1)
E Submission of report in lime 10
Tmal L.

The above Prls also comprise of the lollowing  social shillsfantinudes  which are Aflcctive
Doman Ootcomes (ADOS) thay are best developed  through the  |ahoratorydficld  bazsd
EXpETIeees.

b.
¢, Demwnsteate woerking as a Jeaden® 1eam memibor
d.

MSETE - Final Copy D, 2004,291%
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Fullow salisty practices.
Fracrice yood ousekeeping

Maintain tools and squipnent.




Uik el Cunpa e 220500

e Follow ethical practices

The ADUOs a2 hot specilic to any one PO, bul are cmbedded in many s, Hence, the
acquisiivn of the ADOs takes place gradually in the stodent when sl underiakes a senes of
pracical cxperiences over o periad of lime, Moreover, the level of achievement of the ALOs
according to heathwoh('s ' Atfective Domain Taxenomy® should produally imcrcasc as
rHamged below-

» “Valuing Level in 17 year

o Organising Level* in 2*! year

»  “Characterising Level® in 3™ year,

T. MAJOR EQUIPMENT! INSTRUMENTS REQUIRED
The mapor equipment with broad specification mentioned here will ugher in uniformity in
comliel ol sxpenments, a3 wall 22 aid to procurs squipment by authorities concs rned.

5. Pri.
Mo, £ Mo

' Blaine s air permeabilily apparatuzs as per 1S5 3031 [ pad 1)-1999, and sieve |
no. 15 Mhmicron - 15 Brass Sieve (200 nun dial, 4 Micron size

Equipment Name with Broad Specifications

LR R R N -

2 Vicaly apparatys- VICAT mould of dia 80 mm & 40 mm hiph elass base 2
plate, initial needle, frnal needle, Conaistency plunger M. 3. base plaie {von
| poreus of woight 30 gm, Vicar mould splil gepe with camping ring
3 Conipression tesiing machine-2000 kM capacity, Cement mortan cubse )
| vibrator-, moulds size 50 cm’( 7.07 cm x 7.07 cmy)
| Lec Cliartlier lask and Kerosine | d _
| Measuning Cylinder of 130 nl capacity 1358,
| Measuriing Cylinder THHY ml copuciny 1350,
| Demsity basket as per IS specification | 7 '
15 sieve sel [ sizes- 30 mm, 40 mm, 20 mny, 10 mm, 4275 mm, 236 mm. 11S | L3 L
e SO0, 300 150 pandd pang , sieve slaker with adaprois
0 Appresals inpact s m'e wilh mould, 11
10| Apprégats erushing monld | 12
11 | Los Anpeles abrasion wesiine mé i3
12| BElongasion panee and thickness congee. | 14
13 | Alump conetop dia, [mn, botem dia, 200mm. Heigeht 300mm BE
14 | Compaciion Excior st apparaius |16
15 | labde vibragr, mouldsi ] 30mm <) Shrras | 50aam 17
1 | NDT appaealus — rebound congret: hammer, ultrasome pulse velocity meter | 17
17 Hot Aur Owen 8
18 Weighing Balance For 4ll

8. UNDERFINNING THEORY COMPONENTS
The tolliswing ropics are to be tanght and assessed in order 1o develop the sample 108 given
below for achicving the CO5 10 anan the identified competency. Mope D0 2ould be udded,

U mis Limir Chutcomes | LMO<) | Tapics and Sub-topics
(o cp e doninim | [
Ve — | T Describe the given types LLgi@eggiey Consimens o OPC and aheir

Cenicit of cenmenl ind their o projriies of  OPMC. Bouwe's
Xy
'I'I = "llr:,.ll
| | III =
Bve-Fi ST
MSETE - Final Copy Dv. 202008 {1"""-1!”':'_ EJI | /8 Puge 4 of



Agrrepates

——

Concrete

Lemnrezy Bovlonding

Unit | Unil Qrutegmis { LOx)

i copitive domann
releamn e il
Justifizalion.

[, Justily e peed for the
niven chemazal
constiluents for siven
typz OFC,

[ Dhescribee the practcal
sigmificance of the given
types of cemends for the
e condinians

[d. Suggest the melhod 10
judge the guality of the
given ype of cement
willh justificalion,

[pid-11 Ya, Mepufy the 1vpe of piven

APy le samples based

ot ared souvce shape and

size.

b, Explain the methadology
lr sugges Suiability of
given fNne azgregale,

To. Explain the methode|ogy

lo sugaest sunlabality of

EIVEN COASE aggicgale.

Desinibe the permizsibbe

Iwntiis ol wolids Ter using,

SE waler i mixing

eangreke.

il

Unii- L1N Ja. Justilly wse of dilfzrent
arades of congrete and
Lhesir properlivs 10F given
appHications. winl
pustifiealion.

Yh. Selocd wofc tor a given
giade of concrele, with
Justificaron

Jo. Interpres the tiven data
vhtained rom peshon g
iy e col conerele s

MEBTE - Final Copy Ui 20 004
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| Topics and Sub-topics

compounds @l their propees, hydigton of |
cement Physical proqerties of CFC: fre ness. | ||
standard consistency, selling time, soumdness,
compressive slrengii.

(.2 DiflTerent grades of OPC. 33, 45, ot 53 weaily
gpecifications of physical properties as per I
relevant 15 codes.

I3 Testing of OPC: Field lests and labaratory
tests-Nneness 1gsl, standard comsistency dese
sEMing time (BT, SOURdNess et COmpIessive |
sirength 1est, Storage of cement and e(Fect of |
SIOEAZE On praperties of cement.

1.4 Physkcal propeniss. LS. Speoibicateons aml
Neld  applications of  diffsrent Lypes ol
cements: Hopid hardening cement, Low heat |
cement, Portland pozzolana cement, sulphate |
vesizting cement, blast furmace slag cemcnt,
While cermeent.

21 Azgeegatcs: Requirement of good :J*’-*ra;nfes
Claszification according to sowrcc. wize and
shape.

2.1 Fine aggregates: Properfies. size, specilic
aravity, buble density, waler absorplion and
bulking, fineness modules ared grading zom:
of sand by siewve analysis, sil conenl in sand
andl their specification ag per 15 385 bulking
ek zamd. Congepd of crushed Sand.

2.3 Coarse nggregales: Properiies, size, shape.
surface iextiae, water absaorplion, soamdness.
specific gravity and bulk demsity. Deness

mioduluz  of coarse  apgrewale by sieve
analysis, weading  of  comse  sgprevaies,

crushing valuc, wapact valee and alwasion
value of coarse ayprepales with specificataon,
2.4 Water: Qualiny of water. impurities in mixing
vaaber, and permissible limits for solids 25 per
I5; 456, wae of s water for meong conceld.

Mecessity  af  supervision  Tor
concreting  operalion,  dilferent mades ol
concrete  (ordinary  Comgrele,  standard
cimcrele and high soength coderele as per
prowisione of 15 4346,

3.7 Waler cement radky [Dutl Abraham wife T,

sighilicrnee of wie o, selection ol wfe

radiae (e different gianles of congiete preparcd

I‘mm different grides of CPC as per praphs

grecafied in 1S TO2E2. mdimumm w/e o o

procdes ol concrele s dilferen)

'aze 5 of 9
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Linit Unit Oukcemes {LI0s) Topics and Sulb-lopics
|t copnilive doaain}
Sl Desenibe the facnors @ osinre ool
affecling coverall durabiliny - 3.3 Mropevties ol fresh concrene:
of pived type of congiete, Workahility. Focrors alfecting work albihty of

Convrene. Detorninaten of workability of
concrete by slump eone Jest, compaction
faclor test. Range values ol workabilay
cequiremienl for dlerent bypes of concrele
works, Segregation, Weeding anl peventive

e sres
34 Properies ol Hardened COHICEle
COTIPPE S50 v strength, b |y,
e e abal ity and dwensecnal changes ol
CiHrciLy.
Unit-1V da. Explain the given 4.1 Conercie o design, objectives, metheds of
Conciete method of concret: mix iz esnzn, slucly of mis desizn poscedure by |
Mz Design design for the given L5 method a2 per LS. 10262-000]y |
and | =sting svalion. proacedml seps)
of Concrels dh. Inlﬁprel e given data 4.2 Tesling of conerete: Signilicance of lesting,
obtained (o test on detennination of compressive steengih ol
. i‘ﬁgﬂ‘h:x;“;ﬁjUT convrere cubes a0 differenr ages,
Far the given field i WEra i rmrrl m-rtlal_mn o test e s des.
4.3 Mon-  destroctive  1estng of  concrele:

situaliH.

I A4d, Interpren the given data 44 :{mpmmm anFr" "mmd:f .';'t ”[_'.". )

atiarived T HOT on A Bebound hammer 124, 1.l:-n|ng |_'|.||m?|ple il
echound hammer and fazle affgeting the
rebaamd mdes, Ulliasonic pulse velocily ies,
specilicalon  for deciding the quality  af
coleien: by Lllvgome pulse veliwily a5 per
LS 03301 fpran 1 and )

| L1wEd sirucium e,

Uit -V 5a. Explnin the sequential 5.0 Comrcling Cperations:  [atching, Mising. |
Oualiey operations of concreting Transportaticon, Flacig, Conpelion. Cunng
Control of T W S k. i Fimishiing o con el e
Coliyrede 3b. Explain the given 1ype of | 5.2 bonns for congreling: Dilfeeent bypes of lorm
Forrm works and strpping waon ks low Beesimiss slabes columps, sot=rals
| tinne. wwed dor lorm weork, e mieErin ol
e, Belect given mothod of fom owark Stappine oo for pemeeal of
wﬂ'grpﬁ:.ﬂﬁ“g lor Si“-n liEH'I'I"I ILURIL N M= 1% A %0-20IME rrl'u'-'iSI'.."I'b lar
siuation with diizrent stvciural members.
33 Warerpronfing:  Jmpoance and  necd  of

Jretification :
sd. 1dentity the ivpe of waleTprca . mellwls of wate jproeding and

malerkals wsad o ecpronding.

d Moanls e conersie consiroction. Types ol
Jaimz, poitnng old gl e conenewe. methods
ol pening, maderials uscd oo [lling oo,

CAOnSrue] o joim o be
w2 in diven sialions
ol concreling works,
weithy puateIcaion.

| |
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Limit Lnit Duateomnes { V0] Topies and Sub-topees
{in cognilive domain .
thnic-¥1 fa. Insify the need of given | 6.1 Admixiure in concrene: Porpwice, puopenies
| Chemica) adimirslures 1L eoncrets and applitation  fae Ailferent  Lepes ol |
| Admixture mix. pdmisture such o5 sccelevoting admiolures,
| in ennerete, | G6b. Describe the wetarding  admisiiees,  wepter redecing
Special characteriztios and uses adwmixiore, 20t entraivnng admixwre 20 supa
Contrele of given type af plasticizers.
| and, COTICEClE, .2 Special Concrete: Properlies. advintagess 1I|_'|n{|
Extrenne 6. Explain efiects and himidion of the following types of Special
weather [REVEntive MESsures in concrete:  Ready  mix  Conurete. Fiber
concreting 1he given 1ype of weather E‘¢||1F¢rr:d Concrete. Hlugh perlotmance
conereling, Congrete pod sell compacting congrgle, light

wetiht concrets,

6.3 Cold and Hol weather conersting: Elfect of
cold and Hot weathwr  on o conerdie,
precaulions to be laken while concreling in

) cold and bt weather gond k.

he. SE|E¢:I "_h: l}'p*:.i:rl' ) fid Conercle a5 indusimal MNeoving materal aml
|1'_|duslr|_al "F‘f'““%‘ in the variouws  techniques:  Vacuunn  dewalonng
grven sitalion with ilooring,  Free  Movement  flooning,
Justhicaticn. Technigues of groove cothmg and vares

matcnals vsed [oe groowe Tilling in conciews

(ho-oring,

fud. Select the Lype of
weather concrating i the
given situation with
, Justification,

Mose Tor ciitein ihe OO and competercy, abrve Ssted U0 need e b emderieken i ae i
e alpgricarion Lewel " o above of Bloom s ‘Cogritive Dowain Toaxonomy

7. SUGGESTED SPECIFICATION TABLE FOR QUESTION MAPER DESIGN

- Uit Unid Title Teaching | Distribution of Theory Marks
" Mo Hours E | U A Tolal
| Level . Level | Level | Marks
| | | Cement - i L I L i
I[| & rCEates 06 0z | o2 |1
M| Conerere 10 02 | 02 10 14|
Y| Conerete M Design and lestimg of 12 i ) 10 s |
Conciete |
v Crualing Conirol o Concrete L S - . T L. [4
Y1 | Chemical Admixiure m concrele, (6 | L1 B iy
Special Concrete and Exureme |
| | weather concreling | | |
| Toral A8 12 20 38 T

Legemier B =Romesbor, U=Understand, A=Applp and wbinoe (Blvom ™ Revised fivorminy)

Marier Thew specification toble provides gosered preidelieey fo avdsd sfiadost for ileir fepriing
comel dir teichers fe feoch o i gesy viaceIis widhe resgrect fr otrafeeme st of DO The ot
iverthtriion of wp ki of differend faxonome fevefs fof B LDl ) in the goestion paper By

ey firatt etfeorne Seefli ol R HEGy
+ .:.-"'Lt,":,.i:!";'
6.  SUGGESTED STUDENT ACTIVITIES [57 <> \B)
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Uil than the ¢lasaenom amd laborarory learming, following e the soppested student-rlated
co-curcrcafer aciivilies which car be undenaben we sccelernte the ataminenl ol te variues
ouleomes in s course: Students should conduct follewing achivities in srowp and prepare
reponts of abowl 5 pages for each actvity, also colleerecond physical evidences fiw tvwein
(student“s) portlolic which will be useful for their plm:emenl IR s
I Market sUrvey 1@ gelect ype of coment for various iypes of conswuction works.
1. Vit to siee wnder construction (o collect derail mfommation abaun 1he ingrediems
of concrete mix,
. Wisit 1o nearby RMC plant and draw flow chart.
Iv. Wisil [o sHe under comsteiction toonbserve concreling operations.
Vo Vigid b sie under constriction to observe the quolity of fresh concrete.
v Wisil ur sie under conslivction w observe form worb, scalinlding used and joints
Wk DR TERE,
Vi, Vsl to site under consiruetion avd make a chock list of effect of each property of
Cerreemt and apggreate on yuality of concrele.,
viit Semch the sofiwareffreewars for the coursz content and pegpdre repor staling
1hewr applications.

11.  SUGGESTED SPECIAL INSTRUCTIONAL STRATEGIES (if any)
Theze are zample swmegies, which flwe eacher can use to accelerate (he anainment of the
VarIoUs [eaming owieorkes i ihis course:

a. Massive opon onling courses (AT may be wsed 1o teach warious wpicssub
TopIcE.

L. “L7 bt dewmr N & aboes nol menus only the teadilional lecture mcihod, b dilfersn types
of tzaching melhads and media thal are to be employed 16 develop the stcomes.

c. Aboul £3-20% of the topicydnbetopics whach 1s relatively simpler or descriptive in
natun: is Lo be given 1o the sdents for sedf-directed learmitg anpd assess (b2
development of the COs through classroom presemiations (see  implementaiion
wuidelne for detailz).

4. Wbl respect o ilem Mo 100 eachers need to ensure to creale oppotunities and

provisions for co-grrrieniar activifies.

Guide stude nl{s) in wmlertaking miceosjrojects.

AREIEN undl wise Twio ials o proup of 4 1o 5 sladents for solving problems unil wise

ASETEN TMC ey profects 1 poup of 4 1o 3 stedents and let them prepore and present the

project through PPT, Group shall submit a report which is limited w5 pages.

b Use ol video animaion films o evplain concepr, Facts and applicalions relaled Le
Conrete Technolouy,

o T respeet of deme 1 ubove icacher nceds 10 ensure 10 creale opportanity i
provisions B such co corricular aclivilies

LN

1L SUGGESTED MICRO-PROJECTS
Carly pute emicro-prafecyt is planned w be undeciaken by 2 student that needs to be assipned 1o
himdler i the bepinning of 1he semnester, o ihe 1irst four semesters, the micio-project are
group-based. However, tn tlw fifth and sixih semestors, i should be pretorably be findividamdly
wirdderiaken 1o build up 1l skill and conlidence in cvery swdent o becnme problens solver so
that 'he contnbuies 10 the projecis of the industry. |n special snuation: where groups have 1o
be loprned for smicro-projects, the poimber of studenis in the growp should wef exceed three
The macro-project could he mdusiry application based. intemel-bazed, workshop-hased,
labormory-bised o Held-hased Each micioe prujecl ghould cncompass two or moe C0s

which e in Gact an integranion of Prids. Uls an, L,;u.li: NE,_J,,.J. student will have to maintain
RN
.ﬁ;"ﬂ;

i Lo |
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dated work diary consigting of individuat contribuion in e project vok and give a seminar
presentation of il belore subimizasion, The wotal durstion ol the nucro-progzet should not be |ess
than Fé (sivfecn) stadens engagement hoaes duang the course. The swdent aught 1o subl

[ommae ke 1014

mictosroject by the end of the semester W develop the ndusiry onented £0s

A snggestive izt of micro-projects are given here Similar micio-prajects conld be

added by the concerned Faculy:
Underiake any ofe micro-projecls (Group ol 4w b stulents)

a

Frepars vast in itn concrete of given grade. It incledes visit o site, observanons.
recerds, ficld testz of coment, sand and coarse agprepate. Follow the concrete chain

aPEralions.

Uszing 15 code method of mix design obdain ingiediens of concrele and prepare

coficrale.

Nade: Any other relevant micro project smgyevicd by subject ceacher.

1k

1.

T o m T

o

SUGGESTED LEARNING RESOURCES

Title of Book Author
Concrete Gambhir, kL.
Techimlogy _
Coanorte Sheny M 5.
Technology
Conerete | Santhakumar A, .
Techtolopy
| Concrele | Meville, A M. and
| Technology | Brooks, 1.).
I'ropertics of Hevill: A, M
Conperele

Publicaion

| Tala MeGravw Hill Publishng Co, Lid .

Mow Delhi, 15BM- 13 97812592551

'S Chand and Co. Pur. Ltd., Ram Magar,

Mew Delhi-110055 1SBM, : 978-8-121-
00034

ChiFord University Press, Mew Dvlhi
ISBR-13: D780 1Y5571 537

| Pearson Education Pvi. Lid.. Mew Delha

[SBM 978-0-273-T32] =

| Pearson Education Pvi. Lul.. Mew Delhi

ISBM 978-0-2771-75580-7

SUGGESTED SOFTWARE/LEARNING WEBSITLES

hitp-finpelac.in
wte w3 schoals coin

werw_engineel ingeivil comvanious-lab-test-an-cemeni.himl

w2 ginegringei vil comivarkous- lab-test-on-agete e, [iim)

w3 ovtetvil.ore tesla-on-concrete_ikml
hitps-heconstrucior.org/praclical- gukdedvon -destonctive-lesting -ol-concrele’ 5353

npHel ac dcourses 105104030/ 34
nprel s inicoursas 105 104030/
aprel acinicourses' 105102012738

ltps 2w youtube comiwaich? vec b LSgOHB Il
weorw nbew comsconeretel 38 34-gleel-Mbre-conc rele-compasiles-tor-special apphcat
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4ol Aded Draen: 4wy el 2202

FProgram Mame + Civik Engineering Program Growp
Frogram Code : CECRACE

Semester t Thind
Course Tille : Comvputer Amled Drowing
Course Code : 32022

1. RATIONALE

An essential skill of a civil engineering diploma holder is 10 sz Computer sided drawing as
dralting tal 1o draw, read and inerpret the civil enpineering drawings, This will facilnate the
more speed, accuracy and repetitive use of drawings oz and when neoded, Through thes
technique stdent will be able 1o din e existing drawing and create now 2 and 3-dimensivnal
drawings and 130mMetrics fs per requircnirenls.

2. COMPETENCY
The aim of this course i3 to help the siudent 10 atain the following industry identified
competency through variows teaching leannng experienscs:

+  Draw civil engineering deawings using Compuler sided drawing sofrware,

3 COURSE OUTCOMES (COs)
The theory. practical expericnces and refevamt sofit skills associated winh this course are Lo be
taught and implemented, 2o that the stwdent demwonsirates the lollowing irdusty onented
O ynsociated with e above mentioned competendy:

a. Interprel the given 2-dimensiona i dravwing.

b. Use CAD sofiware for drafung and editing 2-dimenzional drawimgs.

¢. Locate tbe dinensions of the drafied drawing.

d  Diraw ihe isometnc and 3- dimensional drawings

4. TEACHING AND EXAMINATION SCHEME

1;“““‘ B inaruliie B e
chéme | Credn
ILAT+ Theory . Peacienl
L T F Fi "“BI‘“‘ F=5E ra | Tudnl EZE . Ly | Todal .
Hrs, h'la:t Mm M5 ru-'li. Piac b Maz | Mo Maw | Min | Ma | Min
i | ol L2 [ Sid | M s0- | 20| 100 | 40

(~*b: For the practical only conrses, the PA oy Pwo comparentte pmfer pracifeal marks re.
e cesacasitertt of procticels freen e section 8 kas o welphtige of 60% (fe 30 ks amd
miicromprafecs aysessneal {seam 1y scerion 121 o o welglnioge of #0% e 20 marks). This i
sesd e for foocifivate gitennmeent of U0 fedisticatly, ax there i ma theorp ESE

Legends: L-Lecture. T = TurorictTeacher Guwded Theowy Pravice; P - Prociical: € Credir,
ESE - Fned Svimevter Frominarion: Pd - Progmecewe ASsexsmhen.

5. LCOURSE MAP {wilh sample COs. Prids. UDs, ADDs and topics)

This cowrse map illusirates an overyiew of the Mow ol linkages of the wpics o varions levels
of cuteomes (details n subsequent sections) 10 be utigined by the stodent by 1he end of the
cowrse. i all domains of leaming im 1erms of )r@w'i:l’ihlrid"ﬂ.{..ﬂ.1|llu‘f"2l wdentilied compelency

depicred al the centre vl 1his map. e e ﬁa;;-._
s 2 Y8
[ '“"-|l| 1 -| E
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£ SUGGESTED PRACTICALS! EXERCISES
The pravvicals in this sectn are POs (e, sub-components of the C0s)
acsessed in the siudent For the aflainment of the competency,

5.
No. | Practical {hwlcomes (Prids)
| ldeanly the componet: of CAD sereen and apply the proceses of
Initial seing using format meno. Par |
-

il Tdentify the components of CAD sereen and apply the processes crf
Initial seiting wsimg format menu. Pad ||

X Calculae farlnmn coordinaes {relaive and absaluley Falar
| | eordimates ol piven shapez. (any Two}
4 Calyulzte -Carlesian covrdinales (relntive and absclneh Polar
| codrdinales ol wiven shapesany Two)
5 O ahe piven Dgares aceording 1o Cantgs it coordinale system
(amy Nwane)
t Do the wiven fgures aceording o Folar coondinsie sestem
T o O :l'.
fany 'waj ﬂ‘r.j r,,,d,
Py . _x__
1 - G\
| o [ 1] L= !'j-'\.l.
MEETE - Final Cops Do ML TRlE l fi [ 4] J-;Ii
G | J [ /)s)

td be developed and

Unsit A?Ip rox.
No. (8
required
| (X
b or
i 1 i+
I | o
| are
|t bt
|
Poppe 2 of ¥
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, | Apprn.
l"-IB ' Practical Qutcomes (Fris) lr::;" Hrs.
& " requivesd
7| Lee Deww and modify command™ Lo draw the given shapes - 1l (2*
iminimam 2 shapes)
X | e * Twaw and modily commuand™ 1o draw Lhe given shapes - I a2+
| {minimam 2 shapes) _ .
K Dhse * Draw and mod ity command”™ 1 draw the given shapes - 1l e
{minimun 2 shapes) | |
1 [ Vze ™ Draw and modify command " 1o draw the grven shapes - | 02
{mimimum T ghapes)
11 Lize = Liraw and modify command” o draw given shapes - ] oz
{minbmam 2 shapes)
12| Use ™ Dy and modify command™ w draw given shapes - 11 N2
(s 2shapes)
153 Lse* Dhaww and modefy conymand™ 10 draw given shapes - 1] (2
LTV (RTGEY
14 | Use* Draw and modity command™ 10 draw given shapes - 11 2
(rainimu 25ha pes)
15| Usge ™ Deaw and modily command™ 1o diaw given shapes - il
! (minminmm 2zhapes)
16 Use “Draw and modily command”™ 19 draw cross section of walls i1 ¥2
showing difforent building fompanents symbaols, _ .
17 Use *Dieavw and modify commeand” 16 draw cross seclion of walls ] Qs
shewing JifTevent building matenial symbols, | | I
1% Draw plan of any one i case rom the given drawing{ Dog I Las
tesrired stair cose £ spival st case) _ |
19 | Draw seclional elevation of $13ir case drawn in exenise o 13, A WP
2 | Mak the dimensions i e lpures drava i exercise number 310 | 11 o1
15.0md 15,19
21| Use area command 10 eompute the area of the piven, figure. line ] 0z
plon (ol vestdential and putlic bulding ).
22 Nse Draw and modily command” do peepare line plan of ziven 1] (12t
| regidential building
22 | Use “Draw anel modily command” 1o prepare line plan of given 1l 2
public building. |
23 | Use “Lrase 2mel modiFy command® to prepare Lypical Noor || LEL
| developed plan of & grven framved residential building w i
Fomr ey
7 UseDrow ond modify comumand ' (6 prepare above typical floor | 1) gzt
developed plan ol a piven liamed residential buildmg in minimom
Four Tavers Ciive lahgls | doors and wimbew openings , schedule of
| | openings | scale o noril divection .
] 25 LUse "D and modFy command™ to prepare clevolion of - given 11 e |
franmed eezidental boddding tmexeng e 22
M Use Dreas and tasdally commial T 1o prepare section of & given 1 ¥
| Iramed eesadentid Do lding moexoneise 22
| 27 | Use “Draw and modify command”™ 1o prepeire seetiog .,T;_{[_q__gwen |1 2% |
fromed resideotinl bulding moexercize 22 ;1?35 =k 2 |
:;:'rf Bt e
':II. | é"-.l i3
WA - l| ] J,Ifi'
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5.

Mo,

2%

9
30
3l
32

Notet 1. The derm work consisiz of 3 journal with the relevant write up and

Praciical Chlcomes {Pris)

| Use “dimension command” to lgcale dimenzons of typical tloor

plan, elevation amd section dimengions of 4 given framed

| vesidential building in laver inexercise 22w 26.
Lraw izomettic drawing of simple objects (minimum 02 ohjecis)

Dwaw isormeing drav ing of simple ohjects (mininwm 02 ohjacis)

| Dz 2-10 view af simple object (any one)

| Dwaw 3-0 view of simple object (any one)

LM se LT HHDEE

Linid

v
v
¥
v

eolput of 2-1 | experiment in the form of prine o as anoutpu and sofi copy as
well. 2. The figures used for practical numbers from 7 1o 15 are different for eanch

(RIGILY

Noge

neal.
Taral

Appra,

(2r
02
2
o2

64 |

A swggestive Lst of PrOs Bs given i the abowe taffe. More snck Prots con be added 10
atiain the OO wnd competency A judicrd mix of mimimem 23 or move practical
Liksaintoriofls need fo be performed. omt of whech, e procticals  morked oc '©' gre
comprliory, so thol Hie sidems veaches the “Precisive Level™ of Duave s Poiacfomteyor
Dhenririe Fonconvmy ' us generally reguived by the industry

i Menee, i "Process™ and Froduce’ refated skilfy acsocioted itk each Ped of the
laboratorpirorkshopfield work are to be asrersed wovording io a sogeried somple given
Below:

.3' Mo, PFerformance ladicators

Lo I

A =l E un

| Prepare [miial sedling occcssary For given drawing.
| Prepare given drwing vsing draw commands I
| Follow Safety meazures .
Frepare piven drawing using appropriate modity |
| LOMmHNGs.
| Answer Lhe questions related 1w drafied diawing,
| Submit pournal rapon on time
Tollow Housckeeping
Atlendance and puncruality
TOTAL

Weizhtage in %o

1
30
ik
20

10

I

L

13
100

The above FrO3s also comprize of the ollowing social skillsfatitudes which are Affective

Domnin

R

* ar o

Follow sately praciices.

Practice pood housekecping,

Cremonsirate working as a leaden icam member.
Maintain wools and equipment.

Follow ethival Practices

Outeomes (ADOs) that are best developed through the foburawry/icld based

The ADWIS are not specific 10 any one O, bit o emibedded in many Pros. Hepee, the
acquisilion o the ADCs iakes place graduwally in the studeat when sfhe undertakes a series of

pracical sxperiences over a penod ol tine. Morcover, tw level of aclhievement of the Syl

MEETE - Fipol Copy T4, 208420105

Ay
s
Py

F..!u_ .'lllrl i

.‘__'

|'.I';|:.I_' L
sl
N,

...?' 3

_-'



ENTIC.F- S LN L L PR Lewgsed ik, THELD

seeoeding o Kaahwahl™s > Adtecvive Domain Tasenemy” should grodually increase as planned
Ledon:

«  “Valuing Level” in 1¥ year

o “Urganising Level” in 2" year

o Characlerising Level in 3" year,

T MAJOR EQUIPMENT/ INSTRUMENTS REQUIRELD
The major equipment with broad specification mentoned here will wsher in umiformity n
conduct of experiments. ar well a5 #id tr procure equipment by anhorilies conce med.

[‘S:I: Equipmeni Nanke with Broad Specifications ; m

E | Copuler with specilication as 268 Ak HDD S000D.LCD Manitor with 1o 32
| relevant CALY sovware. (with latest conliguration) _ |
2| Primer preferably for the ouiput of A-3 size paper Sto 32|
13 LCDy progec o, fe 32 |

8 UNDERFINNING THEORY COMPONENTS
The tollowing topics are to be 1aught and aszessed in order 1o devebop (he sample [0S given
below for achieving the {0z to attain e identified competency, More Uos 2ould be added,

Uil Lnit Quteomes {U0s) Topics and Sub-topics
(i Conenitive domain)
Unit-1 la Explain the importance 1.1 CAD softwiare =meaning, Varous
Fund e of comnputer aided drafling soltware lor civil engineéring
tals of drawing in civil applicilions.
Cenpaler engineering  applizalions. 1.2 System requirement Fo driving
auled |b. Drescribe the foatores: of software
drawing computer aided drawing 1.} Advaplages of compuler 3ided dravwng |
SR, over teaditional method of drawing. |
be. Deserile the operation of 1.4 Features of AL soreen.
ininial selling using 1.5 Inital setting required we stant now
¥ ot e, diawing from sratch :
' | 1d. Caleutote coordinates in 1.& Coordinare sysiems veed in CAD,
Liven shlualion. 1.7 Save and plot!print comimand
LUnit-11 2. Draw the mven Aguresusing [ 20 Draw  comnunds-line.  poly  [me.
CAD Sdraw commmands” constrsclipn line. reclangle. pelygon., |
| commands | 2b, Deseribe the wility of the circle, ellipse. halch. howsdary, texi,
. ‘mdily command” In given orc. pount, make block
I CHUHIELD 22 Maodily  commands-  oase.  copy,
2. Describe dhwe whiliy ol ey mireor. offsel, wim. move. extend.
I comnrranc 1 fingd Lhe refate. array. lenulbon. scale. chamfer. |
[arsmetsrs |ike distance, aren filler, explode. siretch. jown, brake,
I permeter ol a given ligure. divide. ,
2d. Describe the diflerent features | 2.3 Enquiry —hsl. aren adistance,  mass
of layer ma piven shuation property

e, ‘F . . . . . .
| f{_,ﬁfg[j%h 24 Changing  properties  of .-Enm:.f-hn:
L T ype, color, scale, fonie size. color,

b W I
J.I‘"'Ilr i "t.- Patin” -1‘:‘.1".
ol —
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syl

| 2.5 Layer convmand.

Uni— Il [3a Explain the necessity of  the | 3.1 Enter  lorm of dimension siyle.

i troducti dunznsionimyg the given tigwe. | 3.2 Type of dimenzions-yuick dinension,
on ko b Use dhe dimension command linar dimension. and contimeous
THin#nsion te matrk the dimengions in the dimension: align dimension, angle
command | given draving, dimgnsion and radius. diameter.

Je. Modily the existing 3.3 Modily dimmension style.

dimensicn stvle.

Unit— IV 4a, Justify the need of isoreiric 3.1 Mecessny of 3 dimenzional view

Indroducti drawing and 3 -THmensional 4.2 Isonweiric drawing- meating and

on 1o 3- view necessiy, use of isometric soap,

Dimension [4h. Sketch isometric drawing of IS @xes, isocincle. isoext

al view | simple given objects. 4.3 3-Dinwenzional drawing -uge of
4o, 3keich 3- dimenzional dravwing extrude pressiull command.

of simple given obyecr |
Nore: To areain e CO8 and competency, aborve fisted U6 reed 1o e undariken do aohiove
the ‘Applicatian Level ' and atove of Bloos s Cognitive Bomain Tacomomy

9. SUGGESTED SPFECIFICATION TABLE FOR QUESTION PAPER DESIGN
- Mok applicable -

10,  SUGGESTED STUDENT ACTIVITIES
Onher than the classroom and Jaboratory feaming. following are the suggested studemt-refaied
co-curricitfir acinalics which can be underlaken 1o accelerae the amainment of the varions
outcomies in this course: Sudents should conduet following activities in group and prepare
reports of about 3 pages for cach activity, also collectvccord phiysical evidences for their
(sident’s) portfolio which will be wseful for their placenaent ey iews:

A Collect the working drawings From builders, architect und engineers.

B. Collecd the J-Damensional drawings from varions resources,

. Collect iaformation of similar seftware other than Computer Aided! drawing available

i construction indusiry,
d. Search for the websites related to course contents.

1. SUGGESTERSPECIAL INSTRUCTIONAL STRATEGIES (il any)
These are sample sieaegics, which the wacher can uge 1o accelerals the aonment of the
variouz learning outemnes i ihis course, These are sample strategics. which the feacher can
sz to accclerale the amainment of the vatious outcemes in (s conrse:
a. Massive open online courses (MO0 may be used o teach varous topicasub
Wpics.
b. L' iw drem Mo, o Joes nor pean only the waditional lecmre method, but different
types of iEaching metheds and media that are 10 be employed o develop he outcomes,
¢ Abowl £3-20% of the topicssub-topics which is velatreely simpler or descriptive in
nature 33 o be given o the studeas for seffedirected learming ond assess the
development of the COs throogh olassroom preseations (see implemetation
ewide|ing for details).
A With respect fo em Mo |0, teachers need W gnggreio create upportunities amd
Provisiens lor co-cirrichfor aotivisies, P ++ :
i N

i s |

e
i |
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e e stuche sy in ierEking RC o jecls
[ Eemomstrale siudents thorcughly before they star cdoiny Lhe praetce,
p. Encowmige swdents to refer differom websites 10 have deeper understandig, of the
subyect
h. Observe contmuously angd monitor the performance of students m 1.l

12,  SUGGESTED MICRO-PRIOIJECTS

Ouly one micro-prefect is planned to be undentaken by a student thar needs to be assipned 160

bursher in e beginning of the sernester, Lo the first four semesiers, the micro-project are

wroup-based However, in the fillh and siah semesters, 0should be preferalbly be fudivideafly
underiaken to build up the skill and confidence in every student 10 become problemt solver =0
that sthe compbules to the provects of the industry. In special sitwations where greups have to
be foimed For micresprojects. the number ol students i the goup should res exceed tiree.
The micro-project could be indusiry application based. wnternci-hasel, winkshop-based,

laboragry-based or fcld-based, Bach micro-project should encompass vwe or more 03

whiich are wi Fact, anointegration of Pros, UOs and ADOs, Each swudent will have to manstam

dared work diary consisting of individual contribution in the project work and give a seminar
presentation of it before submigsion. The total duration of the micro-peoject should not be less
than £6 grixfeen) srdens sagagement fowrs during the coursz. The stodent onght 10 submi

i o profect by the end of the semester to develap the industry oriented C0s.

A suggestive st of micro-projects are given here. Similar mizro-projects could be added
by the comwcerned Faeuliy:

a. Draw plan, elevation, and section of a given framed struciure as iU is from e available
drnwings vzing software available in laboraory.

L. Prepare consiuction netes, site plan, and schedwls of openings fiom the drawmgs of &
ramed struciore made available from buildecfengineedcivil engineening service provider.

¢ Drw plan, elevaton, and section and gite plan of 2 given load beaning shuctuce as it 13
[y ihe availalle drawings using sofiware available in laboratory,

d. PFrepare constuction notes, siee plan, and schedule of openings froam the diawings af a
lead beasing structure made available from builderfengineerfeivil engineering scnice
prowider

¢ Learn lmest sotiwaee’s of Crvil Engg Drrawing

13, SUGGESTED LEARNING RESOURCES

|SN.|  TieofBook | Author | Publication |
1| ALITOC ATI- 2000 Frey, David BPB Publicalion, New Delhi, i
LSBM 13 9TEE 176560801 .
2 Inreluction to Awle | Yasman, Mighat SO Publcotion. 2001 i
' CAD 2002 dor Cinil IS 978 1-58503-642 .4
| Engimcernmg
| Anplications
o AmoCADZMA A Tickon. Shvam C AN Techneloges, 22wl
Frohlem-Saolving Editivn . Avgesl 2015
| & ppcsach, Basic anwd ISBH V5 97R1 248000
. | Intenmediate _ _
L4 | Al CAD 2010 Leach, James “Taka bAe Givaw Hill, How Delhi |
| Destrucion | 2NN IS BH-ORROOTISIAI0 e
S| Auly CAD and ils Shumaker., Terence Good heatls Willens Publishers 6 =Y 2,
| Applicalons: Bazies Bl Madsen Davad 0k [SBM-] 3 Q?EISGD?D?PE} R i
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5.M. Tithe ol Baok Author Fublication
| 2010 | A Madsen, Dravid P
& | Engineering dreawing | Bhan. N D, Charotar Publications, Anand, 2016
_ - 13BIM:978-03. 8035896~
7| Working with A Simgh, Ajin Me Graw Hill Publishing Mew
| CAD 2000 Delhi, 2002, TSRM: 730070435864

4.  SUHCGESTED SOFTWARL/LEARNING WEBSITES

hnpetisoww amodesk, comfeducalionfroeso flware/aulocad

bietp:iwewnw. youtube convplay st Misi=PLIpy Iyby 1CuphSuve | 30xzzwk OPLL
www, Zwailcomicad acesssed on 15™ October 2006,

hitp iAo seribd combdoer 2606 TRI MY accessed on 12 ™ Ociober 2016,

medobutc_phonetnetblogpost | 23908069 accessed on 13" Ociober 1016
wwwr.ndLiitkgp.ac.in
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