GYANMANJARI INNOVATIVE UNIVERSITY GYANMANIARI INSTITUTE OF TECHNOLOGY

Ei E Syllabus
( h ﬁ Gyanman.'an Gyanmanjan Institute of Technology

_ Innovative Universily Scmester-1 (B. Tech.)
Subject: Mntcrials Technology lor Civil Engincering Applications— BET2CV 11207
Type of Course:  Project-work/Skill bascd courses/ Training/ Internship in industry or

clsowhere
Prerequisite: Basic knowledge of mathematics, gcomcetry, measurements and clementary

drawing conccpls.

Rationale: Infrastructore development has been the main focus arca for doveloping countries like
Indin. Housing, roads. bridges, public transportation systems and sanitation can be considcred as
indicators for development of the couniry. In view of this. it is essential for all enginecering graduates
to know the basic aspects of civil engincering. This subjcct denls with planning and construction of
building, construction matcrinls, surveying, quality parameters of water nnd wastewaler, water shed
management and overvicw ol other infrastructurnl needs of o city.

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
Total Marks
Ci T P C SEE CCE
0 0 4 2 50 50 100

Lagends: CI-Classroom Instructions; T-Tutortal: P -Praciical; C -Credit: SEE -Semesicr End Evaluarion;
CCE-Continuous and Comprehensive Evaluation

Course Content:

Sr. %
No. Course Content Hrs- \Veighfa,‘.’.e

Introduction of Civil Enginccring

Theory Topics:

Introduction to Civil Engineering. Definition and Significance ol
Civil Engineering, Historical Development and Evolution of Civil
Engincering, Role of Civil Engineering in Nation Building and 8
I i R 10 20 %
Infrastructurc Development, Branches of Civil Engincering, Scope of
Civil Engineering. Role and Responsibilities of a Civil Engincer,
Units of Measurement, Unit Conversion Systems and Applications.

Practical:

|. Observe ond ldennfy roads, drumﬂgc sysilens, bmldmu,s...ew&tc[_
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tanks, bridges. and olher clvil engincering struciures In daily life,

and classify them according to the ralevant bronch of civil

cngincering

Draw a simple layoul of a residentinl or public orea showing

coods. drainage lines. waler supply lines. and buildings. and

wenuify the branch of civil cngincering associated with cach
componcni

] Calculnic the approximate quantities of basic construction
malerials required for o small room using given dimensions.

4 Analyzc practical issucs such os road damage or waler Icaknge
and (dentify the roles and responsibilitics of different civil
cngincering profcssionals involved in solving them.

S. Prcparc  an  informative poster highlighting the scope,
applications, annd future decvelopments of civil enginecring,
including concepts such as smart cilics and groen buildings.

1~

Evnluntion Mcthod:

Sr.
No,

Evaluation Mecthods SEE CCE

Estimation and Unit Conversion for
Residentinl Room Construction
Students will Icarn the basic principles
of mcasurement, unit conversion, and
quantity estimation used in civil
cngincering. They will convert units of
length, area, and volume. nnd perform
colculations related 1o ©  simple
residential room. Through numerical
problem-solving. students will estimato
the qunntitics of materinls required for
construction aclivitics. This aclivity will
help them wunderstand the practical
opplication  of  measurements oand
cstimation  tecchniques in  renl-life
building projccls.

Active Lenrning Activity:

Infrn Plan Lab: Decsign, Map &
Interpret Basic Infra structurc:
Students “will independently survey a
smal| residential or institutional arca and
preparo a basic infrastructure |ayout
2 showing roands, buildings, drainnge 10
systems, water supply lines, and other
civil engincering [ucilities, They will
identify and label cach infrastructure
component and relailc it to the
appropriatc branch of civil enginecering.
Bosed on_their observations. sludents
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will  onalyze the importance and
functioning of these Mcilities in dally
life. The collected information will be
organized into a well-structured poster
presentntion and converied into PDF
formai for submission on the GMIU
I*ortnl.

Toltnl 10 10

Examinarion Sryle:

Estimation and Unit Conversion for Residentinl Room
Construction (10 Marks)

Students will be given a numerical problem by the fnculty bascd on a
simplc residentinl room construction project. They will use the
provided dimensions and datn to perform unit conversions, calculalte
arcn and volume, and estimatc the quantitics of construction matcrials
requircd. The activily will involve applying measurement principles,
conversion techniques, and step-by-step calculations in a systcmatic
manner, Students must present their solutions clenrly with nppropriatc
units, formulns, and logical procedurcs. This exercisc will help them
understand the practical application of estimation and mcasurement
concepts used in civil engincering and building construction.

Infin Plan Lnb: Design, Map & Inferpret Basic Infrastruciore
(10 Marks)

Students will be given a planning-based problem by the faculty to
design a basic infrastructure Inyout of a residential, institutional, or
public arca. The task will involve preparing n simple Inyout showing
civil engineering components such as ronds, buildings, drainage
networks, water supply lincs, and other essential Mcilities. Students
musl identify and label each component correctly, classify them
nccording to the relevant branch of civil enginecering, and explain
their functions. The completed layout should demonstratc logical
planning, proper reprosentation, and an understanding of how
different civil engincering disciplines contribute Lo infrastructurc
development. This activity will help students develop basic planning.
mapping, and interpreintion  skills  applicnble to real-world
engineering projecls.

Building Materials — Types, Properties & Applications

Theory Topics:

Building Materials in Civil Engincering Construction, Faclors
Affecting the Selection of Building Materials, Natural Building
2 | Materials, Manufactured Building Materials, Properties of Building
Materials, Specific Properties of Materials, Advanced Construction
Materinls, Reccycled and Sustainable Malerials, Applications of
Building Materials, Imporiance of Building Materials in Engincering
Structures.

20 20 %
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Practical;

6 Identify common constructton matcnals such as cemenl sind,
nggregales, bricks, and stcel and clessify them according 1o their
properties und applications in construction

7  Perform fincness and speceific gravity tests ol cement 1o cvaluate
ils quality and suilability far construction work.

8. Decterminc the standard consistency of cement by flinding Lhe
amount of waler required to produce a paste ol slandard
consislency

9. Dectorminc the initinl and final setting times ol cement (o study 11s
hardening behavior and usability during construction.

10. Conduct basic tests on building malcrinls such as rochs,
aggrepatos, and bricks Lo asscss their physical propertics and
quality.

Il. Study modem construclion matcrials ond their applicntions.
advantages, and significance in sustainable aond advanced
construction praclices.

Evalantion Mcthod:
Iﬁ: Evanlaation Mcthods SEE | CCE

Ccement Testing and Analysis

Students will perform practicnl tests to
cvaluate the physical propertics of
ccment  using  standard  Inboratory
procedures. The aclivity will include
conductling tests such as [incness,
slandard consistency, and sctting time of
cement.  Students  will observe the
testing process, record experimental 10
data, and interpret the rosults according
1o rclevant standards. Based on their
findings, they will annlyses the
suitability of thc cement for various
construction applications. This activity
will help students understand  tho
importance of quality control and
materinl testing in civil engincering
practlice,

Aclive Learning Aclivity:

Smart Materinl Lub: Explore &
Evaluate Modern Construction
Materials:

2 Students  will independently study 10
modern construction materials such as
fly ash, Fiber Rcinforced Polymer
(FRP), self-healing concrele,
ocotextiles, and other smarl malerials
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used in civil engincering They will
investignie the properties. ndvantuges.
limitations, and practical applications of
these matenals through literature revicwy
and onlinc resources, Students  will
compare thesc mnicrials with
conventional construction malerinls and
cvaluatce their contribution 10 sustoinable
and innovalive infrastructurc
development. The findings will be
organized in a systematic rcport with
rclevant imngos, tnbles. and
obscrvations, and submitted IIn PPT
format through the GMIU Portal.

Totnl 10 10

Examination Style:

Ccemecent Testing and Analysis (10 Marks)

Studcents will be nssessed through practical lesting and analysis ol
cement  properties using standard loboratory procedures. The
asscssment  will include performing or cxplnining tests such as
fincness, standard consistency, and initinl and final sclting time of
cement. Students must follow the correct tosting methodology, record
observations accurately, and analyse tho results obtained. They will
interpret the findings to evaluale the suitability of cement for
construction purposecs and compare thom with standard requirements.
The cvaluation will focus on practical skills, understanding of testing
proccdurcs, accuracy of obscrvations. result interprelation. and the
application of material testing concepts in real-world civil engincering
practices,

Smart Materinl Lab: Explore & Evnluate Modern Construction
Mnalcrinls (10 Marks)

Students will be assessed on their understanding and cvaluntion of
modern construction malcrinls used in conlemporary civil
engineering projects, such as fly ash, Fibre Reinforced Polymer
(FRP), sclf-hcaling concrete, gcosynthotics, and other smart
materials. The assessment will require students 1o idenlify the
propertics, advantages, limitations, and applications of these
muntcrials in construction. Students must analysc their suitability for
different engineering scenarios and explain their role in improving
sustainability, durability, and performance of structures. The
evaluntion will focus on technical understanding, analytical skills,
practical relevance, and the ability to present findings clearly with
approprialc cngincering.

Building Planning and Construction

3 | Theory Tapics: 10 20%
Principles of Building Planning, Amangement and Functionality - of}
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Spacei. Componentz ol a Building. Site Sclection and Sile Proparation,
Buifding Byc-Lawe and Regulatlons, Sustainnble Boilding Design
Encrpy-EfMicient Buailding Design. Building Layout and  Spacc
Planping. Building Construclion Process. Modemn Concepls  1n
Building Planning and Construction.

Practical:

12. Classily buildings nccording 1o the National Building Codce
(NBC) and compare their characleristics and uses

13. Pecparc a simple building plan wilh proper labeling ol rooms,
doors, and windows, and cxplnin the principles of [ayout and
planning.

I4 Annlyzc a building plan and cvaluate its oricntation, ventilation,
and lighting arrangements for occupant comfort and elficicney,

I5. Observe and identify basic building components and describe
their functions in o building structure.

16. Draw difTerent types of foundations nnd cxplain their applications
under various sito and londing conditions.

17. Draw common types of doors and windows nnd describe their
uscs in residential and commercinl buildings.

18. Draw ventilation arrangements and explain the movement of air
and its importance in maintaining indoor com/orl.

19. Draw difTorent typcs of staircases and explain their advanioges.,
suitability, ond applicntions in buildings.

Evnluation Mcthod:

Sr.
No.

Evaluation Methods SEE | CCE

Butlding Planning and Construction:
Students will be cvaluated based on
their practical and conceptual
undorsianding of building planning and
consiruction. The assessmcent  will
include drawing of building layouts,
identification of building componcnts,
ond application of planning principles
I such us orientation, ventilation, and 10
spacc utilization. Students will be
judged on accuracy ol dmwings,
carrcclness of concepls, ability 10 apply
knowledge in rool-life scenarios, and
clarity of presentetion. The evaluntion
will emphnsize skill-bnsed learning,
logical planning, and neat and well-
siructured representation of work.
Aclive Learning Acltivity:

2 Plan Design Lab: Design, Draw & 10
Present Building Layoul:
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Students wiH Independently prepare a
baste building plan for a8 residentsnd ar
small public structure, showtng roommn.
doon, windows circulntton paths, and
other esaemial componenis They will
apply fundamenial planning principles
suth as orlentation, ventitntion, lighting,
privacy, and functional space
arrnnpemcnt while  developing  the
layout. Students will sccurately label all
building clements ond provide a bricl
cxplanation of the planning
considerations adopted In their design.
The completed drawing and supporting
description will be compiled into a well-
organized posler proscnintion report and
submified on the GMIU Poral.

Tolnl 10 10

Examinution Style:

Bullding Planning nnd Construction (20 Marlcs)

Students will be assessed on their understnnding of building planning
and construction through practical ond concoptual tnsks. They will
design ond draw 0 basic building layoul. identify key building
components, and cxplain the stnges of construction from foundation 1o
finishing. The assessment will also ovalualo their knowlcdge of
planning principles such as oricntation, ventilotion, and space
utilization. Marks will be awarded based on drawing accuracy,
conccptual understanding, practical aopplication, and clarity of
presentation.

Plap Design Lob: Design, Draw & Present Building Layont: (10
Marlks)

Students will be assessed through practical and conceptual evaluation

ol their ability to design and draw a basic building layout. They will

preparc a necat and properly lnbeled plaon showing rooms, doors,

windows, and circulntion spnces while applying principles of
orientation, venltilation, lighting, nnd space utilizalion. Students must

demonstratc an understanding of building planning concepts and their

application in rcal-life residential or public buildings. The assossment

will focus on drawing accuracy. proper lnbeling, planning c(Ticicncy.

and clarity of presentalion.

Modern and Sustainnble Materinls

Theory Topics:
4 | Modern Construction Materinls, Susininoble Building Materials, 10 20%
Performance Characlerislics of  Construction Materials,
Environmental Impact of Building Materials, Utilization ofl Industrial
Waste in Construction, Strength Characieristics of Modern Mated@lsatims.
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Sman Matcrials in Civil Engincering. Maicrial Efficicncy and
Recsource Qpuimizatton. Green  Construction  Peaclices, Carbon
Footprint Reduction in Construclion. Resource Conscrvation
Technigues. Sustainable Engincering Practices

Practical:

20 Swdy the properiics, applications. and advaninges of fly nsh and
Fiber Reinforced Polymer (FRP) malenials used in concrclc
construclion.

21. Explore rccycled. encrgy-cfTicicnt, and smart muaterials and
understand thair rolc in sustainable canstruction practices.

22. Compara traditionnl, modemn, and natural construction matcrials
bascd on their propertics. performance, cost. and cnvironmental
impacl.

23. Study sclf-hcaling maitcrinls. solar-intcgrated materinls, thermal
insulation maltcrials, and sound insulation materinls, and evalunte
their applications in modern buildings.

24 Perform o wasle materinl reusc oclivity (o identify ways of
converting construction or houschold waste into useful producis
for sustainnble development

Examination Style:

Sr.
No.

Evaluation Mecethods SEE CCE

Modcrn and Sustainable Matcerals:
Students will be cvalunted bascd on
their understanding and applicntion of
modern and sustainoble construction
materials. The aosscssment will include
identification of malcrials such as fly
ash, FRP, rccycled materinls, and smart
materials, along with analysis of their
propertics., advantages, and real-lile
applications. Students will also be
asscssed on their ability lo compare
traditional and modern  malcrials,
interpret casc studics related (o green
construction, and present their lindings
clearly. The cvaoluation will focus on
conceptunl  understanding.  practical
rclevance, analytical skills, and clarity
of presentation, encouraging innovative
and sustainable thinking in civil
cngineering praclices.

Concurrency & Synchronization Mini
Task:

Students will independently study and
compare  traditional  and modcrn
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construction  mpderinfs bnsed  on
paranmctery such oy stronpth, durnbility.
cosl. aviilability . armd sustainnbility They
will analyzc the advaninges. limitations,
and suoitubility of differonl materials for
various construction applications and
rcul-life scenarios. Students will evaluate
how matcrial sclection influcnces the
safcty, c¢conomy, and cnvironmenial
impact of construction projecls.

Tolal 10 10

Modern and Saostninnble Matcerinls: Exnminnfion Stvle (10
Marks)

Students will be assessed through conceptunl and analytical
cvaluation dcmonstrating their understanding of modem and
sustninablc construction matcrials. The examination will require
studcnits to explain materials such ns Ty ash, FRP. rccycled materials,
and smart materials. analyzc their properties and advanlages, and
evaluate their applications in real-life construclion sccnarios. Students
will also compare thesc malerigls with traditionnl oncs nnd justify
their use in suslainable construction. The asscssment will focus on
conccptunl clarity, practical relevance, analyticel skills, and clear
proscniation.

Compare Lab: Traditional vs Modern Mafcrials Annlysis (10
Marks)

Students will be assessed through nnalytical ond conceptual
cvaoluntion demonstrating their obility to compare traditional and
modcrn construction materials. The examination will requiro students
1o analyzc matcrials based on propertics such as strength, durability,
cost. and cnvironmental impact. and justify their suitobility for
differont construction scenarios. Students will also inlorpret case-
based situations and recommend approprintc  materials. The
assessment will focus on comparative analysis, practical relevance,
decision-making ability. and clarity of presentation.

Building Finishing and Miscellnncous Matcrials

Theorv Topics:

Building finishing materials, plastering, painting. Mooring. polishing,
timber, glass, plostics, paints, Miscellancous materials, water supply,
drainage, clcctrical systems, durability, cosi, maintenance, and
5 | environmental conditions, sustainability, cncrgy cfficicncy, 10 20%
performance in construction.,

Practical:

25. Swdy plastering and [flooring malerials, and understand their
propertics, applications, and suitability for different building
works. ROVATTES,

> $
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26 Stwudy zmlasy materinls. plastic mniermls pamis, and coatings, and
axamine their uscs< in construction and building finishes.

27 Studs various types ol pipes. filtings. and timber, and understand
their charactenstics and applications in building consiruction

28 Study clecrrical avires and cables used in bulldings. and identify
their  pes. specifications, and applicalions

29 [Examine different surface finishing lechnrgires and understand
their role m improving the appcarance and durability of building
componenis.

30 Study wartcrproofing materials and falsc cciling mnterinls. and
cvalunte their functions. advantages. and applications in modern
buildings

Evnlantion Mcthod:

Sr.
No.

Evaluntion Mcthads SEE CCE

Interior and Exterior Finishing
Materials:

Students will be cvnlunted based on
their understonding and application of
building finishing and miscelloncous
maitcrals uscd in construction. The
assessment will include identification of
matcrials such as paints, tiles. timber,
glass. pipes, and cables, along with
annlysis of their properiics, uscs, and
suitability for diffcrent construction
conditions. Students will also be
assessod on their ability to compare
materials, interpret casc studies related
to Interior and cxterior finishing. and
suppest approprinte materials for real-
life scenarios. The evaluation will focus
on conceptual understanding, practical
rclevance, material sclection skills. and
clarity of presentation.

Scrvice Lab: Study & Analyze Utility
Materials:

Students #vill work in groups to study
building service materials such as pipes,
httings, valves, wires, cables, switches,
and other componecnts used in \vater
supply and clectrical systems. They will
identify the funclions, specificalions,
and applications of these maicrials in
residontinl and commercial buildings. <
Stwudents will analyze the importance of éy
propcr material sclcction for efficient. /

10

S
1_\%!; ?qgn 100l 14
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oafe. und susiaimuble butldig services
and docment {lcir obwervations with
suitnblc Hlustrations and cxumples. This
activiry wilf strengthen 1heir
ondenanding ol building scrvices ond
thekr role i mdern inlrastruciore.

Toinl 10 10

Examination Style:

Interlor and Extcerior Finishing Materipls (10 Marks)

Studenis will be assessed through conceptunl and application-bascd
cvaluation demonstroling their understanding of interior and exterior
finishing matcriols used in building construction. The cxamination
wil require students lo identify malerials such as paints, tiles. plaster.
flooring. and clodding. explain their propertics and uscs, and annlyze
thair sultnbility for different conditions. Students will also evalunte
rcal-life scenarios and sclect opproprinie maicrials for interior and
oxterior [inishes based on durability, aesthetics. and cnvironmental
factors. The assessmont will focus on conceptual clarity, practical
application, material sclection skills, and clear presentation of
ONSWCTS.

Service Lab; Study & Analyze Utikity Malterinls (10 Marks)
Studenis will be nssesscd through practical and application-based
cvaluntion demonstrating their understanding of utility materials used
in building services. The examination will require students to identify
matcrinls such os pipes, fittings, valves. wires, and cablcs, explain
thair functions and propertics, and analyse their applications in water
supply, drminage. nnd clectrical systems. Students will also evaluato
given building scenarios and solect suitable utility materials based on
performance, safety, and cost considerations. The assessment will
focus on material identification, practical application, system
understanding. and clear presentation of solutions.

Suggested Specification table with Marks (Theory): NA

Distribution of Theory Marks
(Reviscd Bloom™s Taxonomy)

Lovel Remembrance | Understanding | Application | Analyze [. Bvaluate Crcate
(R) ) (A (N) (E) (<)
Waightage ) ) i ) ) )
%
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Course Oufcomeo:

Afler lentming the course, the atudents showd be able to:

CO! | Understamd bas)c coneepts, branches. nnd scope of civil engincering.

CO2 | Identily buikding matcrinls and cxplain thekr propertics. z=nd applicationa.

CO3 | Apply building planning principles and umderstand construction procesacs.

CO4 | Analysc modern and sustinnble marerials for constructijon.

COS | Sclect suitable Ninishing and scrvice mnterials for buTlding applications,

Instructional Method:

The course delivery method will depend upon the requircment of content and need of students

A minimum of 20-30% of thc coursc content shall be suggested to deliver through Flipped Learning.
where students study digital learning resources befarc the classroom session. Classroom ume shall be

utilized for discussion, problem-solving, practicnl npplications. and highcr-order leaming activitics.

Students shall bo cnoouraged to use Al-powcred leoming platforms, simulalion software, virtunl
lnboratorics, digital librarics, research datobases. online certification courses, NPTEL. SWAYAM,
MOOQCs, and other technology-cnobled lenming resources to strengthen conceplunl understonding and

practicnl competence.

Continuous assessment shnll be conducted Lhrough Active Leamning Assignments (ALAs). quizzes.
skill demonstrations, proseninlions, practioal exerciscs. projecls, casc studics, innovalion activities. peer
nssessment, reflective leaming, and industry-oricnied 1osks instcad of relying primarily on conventional

wrillen assignments.

Reference Books:
[1] Building Matcrials by S.K. Duggal, New Ape International
[2] Building Construction by B.C. Punmia, Ashok Kumar Jain, Laxmi Publications
[3] Construction Technology by Subir K. Sarkar, Oxford University Press
[4] Civil Engincering Materials by M.L. Gambhir, McGraw Hill -
[5] Engincoring Materinls by Surendra Singh, Vikos Publishing House
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Suggested Assessment Guidelines:

Module-1: Introduction of Civil Engincering

OYANMANIARI INSTITUTE Or TECTINOL.OGY

Renl-Lifc Estimntion and Civil Engincering Applcations (20 Maries)
Criterin Descripiion Viarks
Coneen Lnmsiomdins Llndcrstu_ndmg of basic civil cnincermg concepls. branches, 3
and applications.
Instrument Knowledge Correct calculations related to measurements and cstimathon. k]
& Analysis
Numerical Acourncy & ; ; : ; ; ; -
Observation Logical approach in solving real-lifc engincering scendrios. 3
Bt pIrEIRLEn & Clcar and systemntic presentntion of calculations and analysis. 2
Presentnlion
Tolal 10
Module-2: Building Mnferials — Types, Properties & Applications
Malerinl Testing and Analysis (20 Mnrls)
Criterin Description Mnrks
Concept Understanding Undersinnding of properties and applications of building 2
malterials.
Instrument Knowledge i . : ;
& Analysis Correct explanation and application of matcrial testing methods. 3
Numccr;;nl Acqurucy % Accuratc obscrvation, interpretation, and result analysis. 2
scrvation
Interpretation & Proper documentation and presentation of testing procedures 3
Prescniation and findings.
Total 10
Module-3: Building Planning and Construc(ion
Building Planning and Layout Design (20 Marks)

Criterin Description Marks
Concept Undcrslanding | Understanding of building planning principles and compononts, 2
Instrument Knowledge . r s .

& Anilysis Correct preparation of building layouts and planning elemen[ﬁs. 2
Numerical Accuracy & | Application of planning concepts in real-lifc construction 3
Observation scenarios.
lmerpremn?n & Neat drawing work and systematic presentation of layouts. 3
Presentation
Total 10
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Modnle-4: Modern and Sustainnble Materigls

QYANMANIARI INSTITUTY, O IT.CHNDIOON

Sustalinble Mnterlal Aanlvsks (20 Mprks)

Viarks

Critorla Descriptlon
Coneerit Undorstanding Undersinnding of modern and sustainable  construction 7
materinls,
Instrument Knowledge | Compnrison of (raditionn] and modem maicrials based on 1
& Annlysis propertics and applications.
Numerical Accurncy & | Analysis of cnvironmental and practical benelis of sustainable 3
Obsecrvation malcrinls.
In[cmrctgt:'on - Clear intcrpretation and presentation ol analysis and findings. 2
Presentation
Totnl 10
Module-5: Building Finishes and Scrvice Materials
Arrny Operations & Flle Utility Lab (20 Marls)
Criterin Description Mnrks
Concept Understanding Undcr.smndmg and identification of finishing and service 4
malcrials.
Instrument Knowledge | Correct nnalysis of applications in interior and cxlerior 3
& Analysis construction works.
Numerical Accurncy & | Appropriate selection of materinls based on functionality and -
Observation conditjons. -
Inlerprcmngn & Effcctive presentation of obscrvations, dingrams, and analysis. 2
Prosenlotion
Toinl 10
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