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1.0 Semester wise Credit point distribution

Credit Point
SI. No. Year
ODD | EVEN
1 First 20 22
2 Second 22 21
3 Third 20 21
4 Fourth 22 12
84 76
Total Credit Point
otal Credit Poin 160
2.0 Subject Category wise Credit point Distribution
Sem- | Sem- | Sem | Sem- | Sem- | Sem- | Sem- | Sem- Total
C Cat | 11 - 111 v A% V1 VI VIII Credit
ourse Category Point
Science Core (SC) 6 2 3 0 0 0 0 0 11
Engineering Science and 71
Atts (ESA) 6 13 2 0 0 0 0 0
Departmental Specific 41
4 1 12
Core (DSC) 3 3 ? 0 0 0
Departmental Specific 42
0 0 0 3 0 12 18 9
Elective (DSE)
Open Elective (OE) 0 0 0 0 3 3 0 0 6
Ability Enhancement
Compulsory Course 0 0 0 0 1 0 1 0 2
(AECC)
Skill Enhancement
Compulsory Course 3 0 0 1 4 1 0 0 9
(SECC)
Value Added Course 0 3 ! 5 0 5 3 3 14
(VAC)
Laboratory (LAB) 1 1 3 3 3 3 0 0 14
Total Credit Point 20 22 22 21 20 21 22 12 160
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Fig.1- Subject Category wise Credit point Distribution (in percentage)
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Year Wise Break-up for credit points under different category

. . . Open Cumulative Exit
Year | SMASH | Project Major | Electives Electives Total Credit Demis
Ist 21 2 19 0 0 42 42 Certificate
2nd 5 4 31 3 0 43 85 Diploma
Sl 3 5 14 16/22 3 41/47 G Lo
(Engg.)
4th 0 7 0 27/33 0 34/40 160/172% B. Tech
Total 29 18 64 46/58 3 160/172* -

e With 172 Credit Student will get B. Tech with Hons.

Semester Wise Break-up for credit requirements

1st Semester 2nd Semester 3rd Semester 4th Semester
Structure Structure Structure Structure

C?::;:y Credits Ci‘::;:y Credits C?::;;:y Credits Ci::;;:y Credits
SMASH 13 SMASH 8 SMASH 5 SMASH
MAJOR 7 MAIJOR 12 MAJOR 16 MAIJOR 15

APO1 0 APO1 2 APO1 1 APO1

ELECTIVE 3
Total 20 Total 22 Total 22 Total 21

Semester Wise Break-up for credit requirements

5t Semester 6™ Semester 7% Semester 8™ Semester
Structure Structure Structure Structure
C(zju(t):;sy Credits Cigggs:y Credits | Course Category | Credits C(zju(t):gTI?y Cr:dlt
SMASH 3 SMASH 0 SMASH 0 SMASH 0
MAJOR 12 MAJOR MAJOR 0 MAJOR 0
APO2 2 AP02 3 APO3 4 APO3 3
OPEN 3 ELECTIVE 16 ELECTIVE 18 ELECTIVE 9
ELECTIVE
Total 20 Total 21 Total 22 Total 12




3.0 Course Structure

Semester - 1
SINo | Course Code Course Title L | T P | C
1 BS-1101 SM-01-SC1 - Engineering Mathematics-I 2 1010 2
2 BS-1102 SM-02-SC2 - Engineering Chemistry 2 1010 2
3 BS-1103 SM-03-SC3 - Engineering Physics 2 1010 2
5 CE-1101 MAJOR-01 - DSC1 - Building Planning, Construction 3101]0 3
Technology and Material
6 MH-1101 SM-04 - SECC1- Communication Skill 2 0 2
7 EE-1102 SM-05 - ESA2- Basic of Electrical and Electronics 2 0 2
Engineering
8 CS-1102 MAJOR-02 - ESA3- Coding Laboratory 1|2 2
9 EE-1103 SM-06 - ESA4- Basic of Electrical and Electronics 0] 2 1
Engineering Laboratory
10 BS-1104 SM-07 - SC4- Engineering Physics Laboratory 010 2 1
11 ME-1102 MAJOR-03 -ESAS- Engineering Drawing and Graphics 010 2 1
12 CE-1102 MAJOR-04 -DSC2- Building Material Testing Laboratory 0 [0] 2 1
13 MH-1102 SM-08 -SECC2- Language Laboratory 0 ]0] 2 1
14 MH-1103 VACI1 - NSS/NCC/Yoga (Audit Pass) 0 10]O0 0
Contact Hours 1311112
Total Credits 20
Semester - 11
SINo | Course Code Course Title L | T P | C
1 BS-1201 SM-9 -SC5- Engineering Mathematics-II 2 1010 2
2 BT-1201 SM10-ESAT1 - Biology for Engineers 2 1010 2
2 CS-1201 MAJOR-05 -ESA6- Programming and Data Structure 3100 3
3 CS-1202 MAJOR-06 -ESA7- Al in Engineering 2 1010 2
5 ME-1201 MAIJOR-07 -ESAS8- Engineering Mechanics 3100 3
6 CE-1201 MAJOR-08 -DSC3- Concrete Technology 31010 3
7 MH-1201 SM-11 -ESA9- Law and Financial Aspects in Engineering 21010 2
9 CE-1202 AP1-01 -VAC2- Do It Yourself (DIY)/Industry Exposure 00| 4 2
10 BS-1202 SM-12 -SC6- Engineering Chemistry Laboratory 0 (0| 2 1
11 CS-1205 MAJOR-8 -ESA11- Programming and Data Structure 010 2 1
Laboratory
12 MH-1202 SM-13 -VAC3- Indian Knowledge System (IKS) 0 (0| 2 1
Contact Hours 17 | 0 | 10
Total Credits e
Semester - 111
SINo | Course Code Course Title L T P | C
1 BS-2101 SM-14-SC7 - Engineering Mathematics-II1 3 010 3
2 CE-2101 MAJOR-9-DSC4 - Mechanics of Solids 3 1|0 4
3 CE-2102 MAJOR-10-DSCS5 - Fluid Mechanics - I 3 010 3
4 CE-2103 MAIJOR-11- DSC6 — Environmental Engineering - | 3 00 3
5 CE-2104 MAJOR-12 - DSC7- Surveying-1 3 0] 0 3

pg. 6




6 MH-2101 SM-15 -ESA12- Introduction to Innovation and Creativity 2 00 2
7 CE-2105 MAJOR-13- LAB1 - Surveying Laboratory - I 0 0| 2 1
8 CE-2106 MAJOR-14- LAB2 — Concrete Technology Laboratory 0 0| 2 1
9 CE-2107 MAJOR-15- LAB3 - Environmental Engineering 0 0] 2 1
Laboratory - I
10 CE-2108 AP1-02-SECC4-Skill Development - 01 0 0] 2 1
Contact Hours 17 1| 8
Total Credits 22
Semester - IV
SI No Course Course Title L T P | C
Code
1 CE-2201 MAJOR-16- DSC 8- Structural Analysis-I 3 0]0 3
2 CE-2202 MAJOR-17- DSC 9- Geotechnical Engineering - 1 3 00 3
3 CE-2203 MAJOR-18- DSC 10 - Design of RCC Structures - | 3 00 3
4 CE-2204 MAIJOR 19- DSC 11- Highway Engineering 3 010 3
5 CE-225A | ELEVTIVE 01- DSEO1- Design of Steel Structure-I 3 0] 0 3
CE-225B ELEVTIVE 02- DSE02- Advanced Structural Analysis
6 CE-2206 | AP1-03-VAC4 MINOR PROJECT 0 01 4 2
7 CE-2207 MAJOR-20- LAB4 — Highway Engineering Laboratory -1 0 0| 2 1
8 CE-2208 MAJOR-21- LABS - Structural Mechanics Laboratory 0 0| 2 1
9 CE-2209 MAJOR-22- LABG6 - Geotechnical Engineering 0 0] 2 1
Laboratory-I
10 CE-2210 | AP1-04 SECC 5-Skill Development - 02 0 0] 2 1
Contact Hours 15 0] 12
Total Credits 21
Semester - V
SI No Course Course Title L T P | C
Code
1 CE-3101 MAIJOR-23- DSCI2 - Fluid Mechanics — 11 3 0] 0 3
2 CE-3102 MAIJOR-24- DSC13 - Geotechnical Engineering — I1 3 010 3
3 CE-3103 MAJOR-25- DSC14 — Design of RCC Structure -II 3 00 3
4 CE-310X | OE1- Transportation Engineering 3 00 3
5 MH-3101 | SM 16- SECC 6- Entrepreneur essential and early stage 3 0] 0 3
start up
6 CE-3105 AP2-01- AECCI - Internship-I 0 0| 2 1
7 CE-3106 MAIJOR-26- LAB7 - Geotechnical Engineering 0 0] 2 1
Laboratory — I1
8 CE-3107 MAJOR-27- LABS — Structural Engineering Laboratory 0 0 2 1
9 CE-3108 MAJOR-28- LAB9 — Fluid Mechanics Laboratory 0 0|2 1
10 CE-3109 | AP2-02 SECC7 Skill Development - 03 0 0] 2 1
11 CE-311H Solid and Hazardous Waste Management 3 0] 0 | 3%
Contact Hours 15 0110
e Credit for B. Tech (Hons)
Total Credits 20
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Semester - VI

SI No | Course Code Course Title L T P | C
1 CE-321A/ ELECTIVE 03-DSEO03 - Surveying - 11 3 0] 0 3
CE-321B ELECTIVE 04-DSE04 — Environmental Engineering-11
2 CE-322A/ ELECTIVE 05-DSEOQS5 - Design of Advanced Steel 3 0] 0 3
CE-322B structural Elements
ELECTIVE 06-DSE06- Prestressed Concrete Structure
3 CE-323A/ ELECTIVE 07-DSEQ7 — Structural System Analysis 3 00 3
CE-323B ELECTIVE 08-DSEO08 - Construction Management
4 CE-324A/ ELECTIVE-09-DSEQ9 - Sustainable Construction and 3 0] 0 3
Green Manufacturing
CE-324B ELECTIVE-10-DSE10- Engineering Hydrology
5 CE-320X OE-02 - Environmental Science and Engineering 3 0] 0 3
7 CE-3206 AP2-03- VACS - Minor Project 0 01 4 2
8 CE-3207 MAJOR-29 - LAB10 - Computer Applications in Civil 0 0] 2 1
Engineering
9 CE-3208 MAJOR-30- LAB11 Civil Engineering Drawing Lab- I 0 0| 2 1
10 CE-325A ELECTIVE-11 - LAB12- Surveying Laboratory — II 0 01| 2 1
CE-325B ELECTIVE-12 — LAB13 — Advanced Environmental
Engineering Laboratory
11 CE-3210 AP2-04 SECCS Skill Development - 04 0 0] 2 1
12 CE-321H Structural Dynamics 3 0| 0| 3%
Contact Hours 15 0] 12
*Credit for B. Tech (Hons)
Total Credits 21
Semester - VII
SI No Course Course Title L T P | C
Code
1 CE-411A/ ELECTIVE-13-DSEO011 - Civil Engineering Construction 3 0] 0 3
and Development
CE-411B ELECTIVE-14-DSE12- Maintenance and Rehabilitation
of Structures
2 CE-412A/ ELECTIVE-15-DSE13- Prefabricated structures / 3 0] 0 3
CE-412B/ ELECTIVE-16-DSE14- Environmental Systems Design
and Modelling
CE-413A/ ELECTIVE-17-DSE15 - Remote Sensing and GIS 3 0] 0 3
CE-413B/ ELECTIVE-18-DSEI16 - Disaster Management
3 CE-414A/ ELECTIVE-20- DSE18 -Traffic Engineering 3 0] 0 3
CE-414B/ ELECTIVE-21- DSE19- Railway, Airport and Tunnel
4 CE-415A/ ELECTIVE-23- DSE21- Irrigation and Hydraulic 3 0] 0 3
Structures
CE-415B/ ELECTIVE-24- DSE22 - Ground Water Engineering
CE-415C ELECTIVE-25- DSE23 - River Engineering
5 CE-416A/ ELECTIVE-26- DSE24 - Estimation, Contract and 3 0] 0 3
Valuation
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CE-416B ELECTIVE-27- DSE25- Optimization in Civil
Engineering (SWAYAM/NPTEL)
6 CE-4106 AP2-05 - AECC2 - Internship-II 0 0] 2 1
7 CE-4107 AP2-06- VAC6 - Major Project-I 0 0] 6 3
8 CE-410H Advanced Foundation Engineering 3 0] 0 | 3*
Contact Hours 15 0] 10
*Credit for B. Tech (Hons)
Total Credits 22
Semester - VIII
SI No Course Course Title L T|P C
Code
1 CE-421A/ ELECTIVE-28- DSE26- Environmental Impact 3 0] 0 3
CE-4210A Assessment/SWAYAM*
CE-421B/ ELECTIVE-29 - DSE27 — Engineering 2 0|2 3
CE-4210B Geology/SWAYAM*
2 CE-4220A/ | ELECTIVE-30- DSE 28— SWAYAM Course 3 0] 0 3
CE-422B/ ELECTIVE-31- DSE29- Earthquake Resistance
Structures
3 CE-4230A/ | ELECTIVE-32- DSE30 - SWAYAM Course 3 0] 0 3
CE-423B ELECTIVE-33- DSE31- Basic of Bridge Engineering
4 CE-4202 AP2-07 VACT7 - Major Project-11 0 0] 6 3
5 CE-420H Computational Fluid Dynamics/SWAYAM 3 0] 0| 3%
Contact Hours 12/11 | 0 | 6/8
*Credit for B. Tech (Hons)
Total Credits 12

* Students who will go for Internship required for joining a job may opt for equivalent SWAYAM Course

OPEN ELECTIVES FOR OTHER DEPARTMENTS
For Minor Degree in Civil Engineering

SL. No | Course Code Course Title L-T-P | Credits
1 CE-210M | Environmental Science and Engineering 3-0-0 3
2 CE-220M | Soil Mechanics and Foundation Engineering 3-0-0 3
3 CE-310M | Structural System and Analysis 3-0-0 3
4 CE-410M | Water Resource Engineering 3-0-0 3
5 CE-320M | Transportation Engineering 3-0-0 3
6 CE-420M | Project on Minor Degree 5

Total 20
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3.0 Course Structure

Semester - 1
SINo | Course Code Course Title L | T P | C
1 BS-1101 SM-01-SC1 - Engineering Mathematics-I 2 1010 2
2 BS-1102 SM-02-SC2 - Engineering Chemistry 2 1010 2
3 BS-1103 SM-03-SC3 - Engineering Physics 2 1010 2
5 CE-1101 MAJOR-01 - DSCI1 - Building Planning, Construction 3101]0 3
Technology and Material
6 MH-1101 SM-04 - SECC1- Communication Skill 2 0 2
7 EE-1102 SM-05 - ESA2- Basic of Electrical and Electronics 2 0 2
Engineering
8 CS-1102 MAJOR-02 - ESA3- Coding Laboratory 1|2 2
9 EE-1103 SM-06 - ESA4- Basic of Electrical and Electronics 0] 2 1
Engineering Laboratory
10 BS-1104 SM-07 - SC4- Engineering Physics Laboratory 010 2 1
11 ME-1102 MAJOR-03 -ESAS- Engineering Drawing and Graphics 010 2 1
12 CE-1102 MAJOR-04 -DSC2- Building Material Testing Laboratory 0 (0|2 1
13 MH-1102 SM-08 -SECC2- Language Laboratory 0 ]0] 2 1
14 MH-1103 VACI1 - NSS/NCC/Yoga (Audit Pass) 0 10]O0 0
Contact Hours 13 |1 |12
Total Credits 20
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T YTENTTeRT HEATT AEUTATSIT
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrerreamer™r, TRA TR R a g THE TR HET )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE-1101 MAJOR-1, DSC-1-Building Planning, Construction Technology 3 0 0 3 20 30 50 100
and Material
1. To understand the basic understanding of layout and col Able to understand the classification of types of bricks,
planning of buildings along with building components. stones, and cement.
2. To study about the classification and characterization of Cco2 Able to understand about the definition and nomenclature
stones/rubble, bricks, glass etc. of the parts of a building structure.
Course 3. To study about the manufacturing process of bricks, and Cco3 Able to analyze the functions and working of various
Objectives cement. Course components of building.

) . Outcomes
4. To study about the use of non-conventional and indigenous

Civil Engineering building materials such as mud/earth, CO4
adobe, ikra, bamboo, straw-bale etc

IAble to understand about the selection and maintenance
of the structural components of a building structure.

N Co Mapping with Program Outcomes (POs) Mapping with PSOs
o ° PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 3 1 1 1 2 3 2 1 1 1 2 1 3 2
2 CcO2 3 3 1 1 1 2 3 2 1 1 1 2 1 3 2
3 CO3 3 3 1 1 1 2 3 2 1 1 1 2 1 3 2
4 CO4 3 3 1 1 1 2 3 2 1 1 1 2 1 3 2
SYLLABUS
No. Content Hours COs
Functional Planning of Buildings: Planning Principles of Buildings, Orientation of Buildings, Built Environment, Functional
I Planning — Lighting, Heating, Ventilation, and Climate factors, Building Service — Circulation, Plumbing, Electrification and 4 CO2
Sanitation. Layouts-Residential, Auditorium, Cinema Hall, Studio.
I |Principle properties of building materials: Introduction, Physical properties of building materials, Mechanical Properties of 4 CcOo3
building materials, Characteristic behavior of selected materials under stress
III Cement: Introduction, Portland cement, Chemical composition of raw materials, composition of cement clinker, hydration, 4 col1
rate of hydration, manufacturing, physical characteristics, properties of cement compounds
IV |Aggregate: Introduction, classification, characteristics, deleterious substances, soundness, thermal properties, fine aggregate, 4 col
coarse aggregate, testing of aggregates, Influence of aggregate on the properties of concrete, aggregate selection
V  Masonry: Stone Masonry, Classification of stone masonry, Dressing of stones, safe permissible loads on stones, Brick
masonry: Types of bricks, stretcher bond, header bond, English bond, Flemish bond etc. brick laying, tools for brick laying,
. . ; . . . ; . . . 4 CO3
bonds in-connections, brick piers, footings, defects in brick masonry, Tools for brick laying, strength of brick masonry,
ornamental brick work, Composite masonry, brick-stone composite masonry
VI Walls: Load bearing Walls-Design considerations, lateral support, effective height of wall, Cavity walls-features, wall ties,
construction of cavity walls, Partition walls-brick partition, clay block partition walls, concrete partition, glass partitions, 5 Co3
wood slab partition etc.
VII [Floors: Ground floor-Components of a floor, Materials for construction, selection of flooring materials mud flooring, brick
flooring, cement concrete flooring, terrazzo flooring, mosaic flooring, tiled flooring ,timber flooring etc, Upper floor: steel 3 Cco3
joist and stone or precast concrete slab floors ,jack arch floors ,reinforced cement concrete floors
VII [Lintels and arches: Classification of Lintels, timber lintels, stone lintels, reinforced cement concrete lintels, types of arch, 3
stability of arch, classification of arch. CO3
VIII [Stairs: Requirements of a good stairs, dimension of steps, classification of stairs. 4 CO3
IX |Roof and Roof coverings: Types of roof- pitched roof, double or purlin roofs, trussed roofs, flat terraced roofing. 2 CO3
X |Doors and windows: Location of doors and windows, Size of doors, door frames, types of doors, windows, types of windows, 3
ventilators. CO3
XI |Plastering and Pointing: Types of mortars for plastering, tools for plastering, Number of coats for plaster, Methods of 5
lastering, defects in plastering CO4
XII' |Painting, Distempering and Whitewashing: Characteristics of an ideal paint, constituents of a paint, classification and type 1
of paints, defects in painting, Varnishing, Distempering, whitewash and colour washing CO2
XIII Damp proofing: Causes of dampness, effect of dampness, methods of damp proofing, materials used for damp proofing 1
courses, D.P.C treatment in buildings. CO4
XIV |Glass: Chemical compositions, mechanical and optical properties, various types of glasses, strengthening of glasses 1 Co1
Total Hours 45
Text Books:

1. Swamy N.K., Rao A K., Building Planning and drawing, Charotor Publications, 2019.

2. Punmia B.C., Jain A. K., Building Construction, Laxmi Publications, 2019.

3. Duggal, S.K, Building Materials, New Age International (P) Limited Publishers, 2012.

Reference Books:

1. Claisse P. A., Civil Engineering Materials, Elsevier, 2016.

2. Zhang H, Building Materials in Civil Engineering, Wood head Publishing Limited and Science Press., 2011.

3. Chitawadagi M.V., Bhavikatti. S.S., Building Planning and drawing, Dreamtech Press, 2019.




T STERTehT HETT STEUTTereTaeT
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrermvi=eT™, TRT TR RehaEaNIe (NI h I EUT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester 1
Credit Structure Marks Distribution
Course Code Course Name
T P C REPORT VIVA EXAM| Total
CE1102 MAJOR-4, DSC-2 Building Material Testing Laboratory 0 0 2 1 20 30 50 100
1. To understand the properties of brick of different class
col1 Able to apply the various test and determine the associated
2. To apply the test of physico-chemical properties of sand, properties related to building construction material.
Course Course
Obiecti cement, and aggregate Out
jectives utcomes Able to understand the functions of various equipment used
CO2 ffor testing of some common and specific building
3.To analyse the working properties of cement, sand and materials.
aggregate Able to analyse the conducting the test, assessing the
CO3 (usability of the materials as per the ranges of various
arameters given by IS code.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 3 1 1 1 2 2 1 1 1 1 2 3 3 3
2 co2 3 1 1 1 2 2 1 1 1 1 2 3 3 3
CcO3 3 1 1 1 2 2 1 1 3 1 1 2 3 3 3
SYLLABUS
No. Content Hours COs
I [Laying and sketching of header brick bonds. 2 CO3
I |[Laying and sketching of stretcher brick bonds. 5
CO3
III [Laying and sketching of English brick bonds. 2
CO3
IV [Laying and sketching of Flemish brick bonds. 4
CO3
V  [To determine the fineness of cement. ’
CO1
VI [To determine the soundness of cement. )
CO1
VII [To determine the standard consistency of cement. ’
CO2
VII [To determine the Initial setting time cement. 2
CO2
IX [To determine the Final setting time cement. 2
CO1
X [Fineness modulus of coarse aggregate by sieve analysis. 2
CO1
XI [Fineness modulus of fine aggregate by sieve analysis. )
CO1
XII' [To determine the specific gravity of sand. 4
CO1
XIII [To determine the bulking of sand. 5
CO2
Total Hours 30

Text Books:

1. Swamy N.K., Rao A.K., Building Planning and drawing, Charotor Publications, 2019.

2. Punmia B.C., Jain A. K., Building Construction, Laxmi Publications, 2019.

3. Duggal, S.K, Building Materials, New Age International (P) Limited Publishers, 2012.

4. Mamlouk M. S., Zaniewski J. P., Materials for Civil and Construction Engineers, Pearson Prentice Hall, 2006.

Reference Books:

1. Claisse P. A., Civil Engineering Materials, Elsevier, 2016.

2. Zhang H, Building Materials in Civil Engineering, Wood head Publishing Limited and Science Press., 2011

3. Chitawadagi M.V., Bhavikatti. S.S., Building Planning and drawing, Dreamtech Press, 2019.




Semester — I1

SINo | Course Code Course Title L | T|P| C
1 BS-1201 SM-9 -SC5- Engineering Mathematics-I1 2 1010 2
2 BT-1201 SM10-ESAT1 - Biology for Engineers 2 1010 2
2 CS-1201 MAJOR-05 -ESA6- Programming and Data Structure 31010 3
3 CS-1202 MAJOR-06 -ESA7- Al in Engineering 21010 2
5 ME-1201 MAJOR-07 -ESAS- Engineering Mechanics 31010 3
6 CE-1201 MAJOR-08 -DSC3- Concrete Technology 31010 3
7 MH-1201 SM-11 -ESA9- Law and Financial Aspects in Engineering 21010 2
9 CE-1202 AP1-01 -VAC2- Do It Yourself (DIY)/Industry Exposure 0 [0 4 2
10 BS-1202 SM-12 -SC6- Engineering Chemistry Laboratory 0 [0 2 1
11 CS-1205 MAJOR-8 -ESA11- Programming and Data Structure 0 [0] 2 1

Laboratory

12 MH-1202 SM-13 -VAC3- Indian Knowledge System (IKS) 0 2 1

Contact Hours 17 10

Total Credits e
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIGTHATET, HRA IRPRPAGARTP G TP RIIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester 11
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE- 1201 MAJOR-8-SDC3- Concrete Technology 3 0 0 3 20 30 50 100

To understand the properties of ingredients of concrete

CO1 |At the end of the course, student will be able to test all the
concrete materials as per IS code

To study about the concrete design mix

CO2 |At the end of the course, student will be able to design the
concrete mix using ACI and IS code methods.

To study the behaviour of concrete at its fresh and hardened state

CO3 |At the end of the course, student will be able to determine
the properties of fresh and hardened of concrete

Oﬁj(:elzl;\?es Course CO4 |At the end of the course, student will be able to ensure
To know about the procedure in concreting Outcomes quality control while testing/ sampling and acceptance
criteria.
) i CO5 At the end of the course, student will be able to design
To understand special concrete and their use . . . o
special concretes and their specific applications
N Mapping with Program Qutcomes (POs) Mapping with PSOs
“| €9 "po1 [ po2 | P03 | Pos | POs | PO6 | PO7 | POS | POY | PO10 | POII | PSO1 | PSO2 | PSO3
1 CO1 3 1 2 3 1 3 1 1 3 1 1 2 1 3
2 cOo2 3 2 3 3 1 3 2 1 2 1 3 3 2 3
3 Cco3 3 2 1 3 1 2 1 1 1 1 1 2 1 2
4 CO4 3 1 3 2 1 2 1 1 2 1 2 3 2 2
5 CO5 3 3 2 1 1 1 3 1 1 2 1 2 2 2
SYLLABUS
No. Content Hours COs
Introduction -Concrete materials —Cement including Special Cements - Physical tests on cement -Concrete materials - 45 CoO1
Tests on aggregates -Quality of Water for mixing and curing -use of sea water for mixing concrete -Mineral and
chemical Admixtures.
Mix Design -factors influencing mix proportion -Mix design by ACI method and 1.S. code method. CO2
Batching -Mixing -Transportation -Placing of concrete -curing of Concrete. Fresh and hardened properties of Concrete CO3
—Quality control -Sampling and testing-Acceptance criteria.
Creep, Shrinkage and temperature effects of concrete -durability of concrete: deterioration under chemical attacks and CO4
freeze and thaw attack -permeability of concrete —Corrosion of rebar -Causes and effects -remedial measures-Fire
resistance of concrete —Rebound hammer and Ultra-sonic pulse velocity testing methods
Special Concrete —Lightweight concrete — High Density Concrete — Hot and Cold weathering Concrete -Fibre COs
reinforced concrete -Polymer concrete -Ferro cement - Ready mix concrete-High Performance Concrete -Self
compacting concrete — Sustainability of concrete.
Total Hours 45

Text Books:

1. Shetty M. S., Concrete Technology, S Chand Co., Publishers, 2006

2. Gambhir M. L., Concrete Technology, Tata Mc Graw Hill Publishers, 2012

3. Bungey J.H., Testing of Concrete in Structures, Surrey University Press, New York, 2011.

Reference Books:

1.

Mehta P. K. and Monterio P. J. M. (2017), Concrete: Microstructure, Properties, and Materials, 4th edition, McGraw Hill Education, USA.

2. A.M.Neville, Properties of Concrete, Pearson India, fifth edition.

3. IS 456 (2000), Plain and Reinforced Concrete - Code of Practice, Bureau of Indian Standards (BIS), New Delhi, India.




T TTERTehT HETT STEUTTereTa 9T
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(FrermsmeT™, TRA FThRehagaiIee [ ehTE )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
L T | C INT MID END Total
CE-1202 AP-01—VAC2- Do it Yourself or Industry Exposure 0 0 4 2 00 00 100 100
. . . . . Identify and design solutions for real-life engineering
1. Students are exposed to real time civil engineering projects. col1 problems using modern tools and prototype
Course Course development.
Objectives |2, Students acquires skills of application-oriented tasks in civil| Outcomes Apply teamwork and project management skills to
engineering CcO2 plan, fabricate, test, and demonstrate a functional
engineering project effectively.
Communicate project ideas, document results, present
CO3 findings professionally, and reflect on challenges and
learnings with ethical responsibility and lifelong
learning attitude.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 | PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 | PO10 PO11| PO12| PSO1| PSO2| PSO3
1 Col 2 2 3 2 3 1 1 1 1 2 2 3 3 2 2
2 CO2 2 2 2 3 2 1 1 1 3 3 3 2 2 2 2
3 CcOo3 1 1 1 1 2 2 1 3 2 3 2 3 2 2 2
SYLLABUS
No. Content Hours COs
An Introductory lecture on DIY Lab, Submission of Project Proposals by the Team leader One Team may be consisting 30 col1
I | of 4 members only
I Selection of Project Proposal, 3D CAD Modelling using AUTOCAD/SOLID WORKS / 3D Printed model of the proto- Cco1
type, procurement of the Items / Items Issued from the DIY Lab
II | Each team needs to make a 15 minutes presentation of your project including the following:
* Problem statement
* Schematic of the setup showing important components and the way they are connected
* List of items used and their main specifications Cco2
* Challenges faced and how you overcame the problems
* Live demonstration of the project
* Who did what?
* Important learnings from the project
IV | Presentation and live demonstration will be followed by individual viva. Team performance will count for 30 marks and C02,CO3
individual viva for 20 marks. Each team member is expected to know ALL aspects of the project (e.g. circuit diagrams,
part list, part specifications, code, project development, etc.) even if you have worked mainly on one aspect.
Vv Each team will have to submit a hard copy of the project report containing the following: Project title, details of team
members, section and group id, motivation, work methodology, schematic of setup, list of items, item specifications,
. : . . . CO3
results, challenges and learnings, conclusions, and references. Evaluation of team performance will be based on quality
of presentation, way you present your physical project, and quality of project report.
Total Hours 30
Text Books:

Reference Books:




Semester — I11

SI No | Course Code Course Title L T P | C
1 BS-2101 SM-14-SC7 - Engineering Mathematics-II1 3 010 3
2 CE-2101 MAJOR-9-DSC4 - Mechanics of Solids 3 110 4
3 CE-2102 MAJOR-10-DSCS - Fluid Mechanics - | 3 0] 0 3
4 CE-2103 MAJOR-11- DSC6 — Environmental Engineering - I 3 010 3
5 CE-2104 MAIJOR-12 - DSC7- Surveying-I 3 01]0 3
6 MH-2101 SM-15 -ESA12- Introduction to Innovation and Creativity 2 00 2
7 CE-2105 MAJOR-13- LABI - Surveying Laboratory - I 0 0 2 1
8 CE-2106 MAJOR-14- LAB2 — Concrete Technology Laboratory 0 0| 2 1
9 CE-2107 MAJOR-15- LAB3 - Environmental Engineering 0 0] 2 1

Laboratory - I

10 CE-2108 AP1-02-SECC4-Skill Development - 01 0 0 1

Contact Hours 17 1

Total Credits 22

pg.9




TP TN WA SFumaay™t
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RrgmeaTer, WRd )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
L T C INT MID END Total
CE- 2101 MAJOR-9 DSE4 - Mechanics of Solids 3 1 0 4 20 30 50 100
) 1. At the end of the course, student will be able to:
1. To lea“? the mndamental concept of stress, strain, Co1 determine the strength parameters of the materials and
deformation of solids . o
solve principal stress and principal plane problems
. . 2. At the end of the course, student will be able to determine
2 TO. kr}ow the concepts of Vlrtuql wor‘k, strain energy and CO2 shear force, bending moment, bending and shear stress
principal stress. and theory of thin cylinders distribution
Course - .
Objectives 3. To learn the bending moment, shear force and the Course 3. At the end of the course, student will be able to
corresponding stress distribution for different types of beams | Outcomes| CO3 understands the selection of method and apply it to
calculate the slope and deflection
4. To study the different methods of finding deflection of 4. At the end of the course, student will be able to
beams and trusses and understand the torsion behaviour of CO4 analyze and evaluate the failure of circular and
solid and hollow circular shafts Cyllndrlcal shafts subj ected to torsion.
. s 5. At the end of the course, student will be able to
3. To analyse columns Of. Va:rylng end support conditions by CO5 visualize the behavior of column for combined
Euler Theory and Rankine’s formula bending and axial loading
N Co Mapping with Program OQutcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 Col1 3 3 1 2 1 1 1 1 1 - 1 2 1 1
> | con 3 3 1 2 1 1 1 1 1 - 1 2 1 1
3 | co3 3 3 1 2 1 1 1 1 1 - 1 2 1 1
4 CO4 3 3 1 2 1 1 1 1 1 - 1 2 1 1
5 CO5 3 3 1 2 1 1 1 1 1 1 2 1 1
SYLLABUS
No. Content Hours COs
Simple, compound and thermal stresses - composite bars — strain energy and resilience - Principal stress and principal 45 CoO1
planes Mohr’s circles. Thin cylindrical and spherical shells.
Shear force and bending moment for different determinate beams — Euler Bernoulli beam theory - Stress distribution at a CO2
cross section due to Bending Moment and Shear
Deflection of beams: Moment curvature relation of beam, differential equation of beam, slope and deflection for CO3
determinate structures using integration and Macaulay’s Method.
Theory of torsion - Torsion of circular and hollow circular shafts and shear stresses due to torsion. CO4
Theory of columns: Axial load- Euler's theory-Rankines formula, combined bending and axial load CO5
Total Hours 45

Text Books:

1. Timosenko, S. P., and Young, D.H., Elements of Strength of Materials, East-West Press Pvt. Ltd., 2004.

2. Srinath, L.S, Desai. P., Strength of Materials, Tata McGraw-Hill, 2010

3. Popov, E.P., Engineering Mechanics of Solids, PHI, 2015.

Reference Books:

1. Shames, H, Introduction to Solid Mechanics, PHI, 2000

2. Gere, J. M., Timoshenko, S. P. — Mechanics of Materials, CL Engineering, 1999.

3. Bansal, R. K. —Strength of Materials, Laxmi Publications, 2010.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE-2102 MAJOR-10 DSCS5- Fluid Mechanics - I 3 0 0 3 20 30 50 100
CO1
1. To understand the basic fluid properties Study various properties of fluid
2. To study the fluid kinematics including stream lines and path| CO2 Solve practical problems involving hydrostatic pressure
lines. and stability of floating bodies
3. To apply the concepts of continuity and momentum principles CO3 |Apply the governing equations for mass and momentum
Course in fluid mechanics Course and utilize them in practical problem
Objectives : : : : CO4
4. :I?als;ls?sy about the fluid flow through pipes and dimensionall Qutcomes Analyze the flow in pipe and flow measurement methods
COS |Apply dimensional analysis for fluid problems to utilize it
for model testing of fluid mechanics
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Col1 3 3 0 0 0 0 1 0 0 0 0 2 3 0 0
2 co2 3 3 2 0 0 0 0 0 0 0 0 3 3 0 0
3 CcOo3 3 3 2 0 0 0 0 0 0 0 0 3 3 0 0
4 Cco4 3 3 2 0 0 0 0 0 0 0 0 3 3 0 0
5 CO5 3 3 1 0 0 0 0 0 0 0 0 3 3 0 0
SYLLABUS
No. Content Hours COs
Introduction: Purpose of study of fluid mechanics in the fields of Civil and other Engineering. Fundamental difference 3
I between a solid and a fluid, constituent relationship for solids and fluids, conservation principles applied in fluid mechanics. co1
I [Properties of fluids: viscosity, compressibility, ideal and real fluids, Newtonian and non-Newtonian fluids, surface tension 3 Cco1
III [Pressure at point: Pascal's law, Stress at a point, Variation of pressure with elevation in compressible and incompressible
fluids, hydrostatic law, Pressure measurement, piezometers and manometers, buoyancy, stability of submerged and floating g Cco?
bodies. Fluid flow: with reference to translation, rotation and deformation, concept of continuum, control mass & control
volume approach, Reynolds transport theorem.
IV |Velocity field: one & two-dimensional flow analysis, circulation and vorticity, stream function and velocity potential function, CcO2
potential flow, equipotential lines, standard flow patterns, combination of flow patterns, flow net method, use and limitations. 7
V |Forces exerted in a fluid flow: derivation of continuity equation and Euler’s equation, Bernoulli’s equation and its| 5
applications, Momentum equation and its applications. co3
VI Measurement of flow in pipes: orifice, mouthpiece and venturimeter, notches, Moody diagram, friction factor 6 CO4
VII [Laminar flow and its characteristics: Navier-Stokes equation - exact solutions, Laminar flow between parallel plates,
Laminar flow through pipes, Hazen-Poiseuille equation, Reynolds experiment, head loss in flow through pipes, Darcy 8 CO4
Weisbach equation, losses in pipe transitions, Turbulence, Prandtl’s mixing length theory
VII Dimensional Analysis: Dimensional homogeneity, Non-Dimensional parameter, I1 theorem, dimensional analysis, choice of] 5
variables, Reyleigh methods. COs
Total Hours 45

Text Books:

1. John. M. Cimbala and Yunus A. Cengel, Fluid Mechanics: Fundamentals and Applications, McGraw-Hill Publication, 2020

2. F M White, Fluid Mechanics, Tata McGraw Hill Publication, 2011

3. Ethirajan Rathakrishnan, Fluid Mechanics: An Introduction, PHI Publication, 2012.

Reference Books:

1. Robert W. Fox, Philip J. Pritchard, Alan T. McDonald, Introduction to Fluid Mechanics, Wiley India Edition, 2011..

2. Bidya Sagar Pani, Fluid Mechanics: A Concise Introduction, PHI Publication, 2016




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrame=mera, 4Rd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE-2103 MAJOR-11- DSC6 — Environmental Engineering - [ 3 0 0 3 20 30 50 100
1. To know the various classification of water sources and its physico- CO1 1. Identify environmental problems arising due to
chemical & biological characteristic of water engineering and technological activities and the science
behind those problems.
2. To learn about the population forecasting and water demand. CO2 2. Estimate the population - economic growth, energy
requirement and water demand.
Course
Course 3. To learn about various components of water treatment plant and Outcomes| CO3 3. Analyze the water quality parameters for drinking water
Objectives sewer system
4. To know the water distribution system in urban and rural setting CO4 4. Design various component of the water treatment unit
COs 5. Design the pumping units required in the distribution
system
N co Mapping with Program Out comes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 POS8 PO9| PO10 PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Col 3 0 1 1 0 0 3 0 0 1 1 2 3 3 3
2 CcO2 3 2 3 1 0 1 1 0 0 1 2 2 3 3 3
3 CO3 3 2 3 1 1 1 2 0 0 1 2 2 3 3 3
4 CO4 3 2 2 1 0 2 3 0 0 1 1 2 3 3 3
5 CO5 3 2 3 1 2 1 2 0 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
I Water Supply System and Sources 45 COL. CO2
Public water supply system, Planning and Components; Surface and Groundwater; Reservoir; Surface and Sub-surface sources| C’O3 ’
- types, selection, storage reservoir — yield and capacity estimation.
I Distribution System
Requirements, Classification, Analysis and Design of distribution systems, Detection and Prevention of leakage, Co3
III (Water Demand CO3. CO4
Population forecasting, Design period, estimation of water demand for various uses, factors affecting consumption ’
IV Water Quality
The hydrologic cycle and water quality parameters: physical, chemical and biological; water quality standards for chemical, CO4, CO5
physical and microbiological parameters; Drinking Water quality standards.
V Rural and semi urban sanitaion €02, CO3
VI Water Treatment
Screening, Design and operation of sedimentation and settling tanks, Theory of settling, types of settling (Type — I and Type — II Settling)
and Coagulation and flocculation, Design of flocculation process, Aeration, Disinfection process-theory, Chlorination, Hardness COs
Removal, Fluoride and Arsenic Removal, Household Water Treatment Systems; Flow-sheets for treatment of surface and sub-surface
waters; Types of filtration, Mechanism of filtration, Design of Considerations, Filter design criteria, operation and maintenance.
45
Text Books:

1. Environmental Engineering, Peavy H. S., Rowe D. R. and George Tchobanoglous, McGraw-Hill International, First Edition, 2017

2. Water Supply and Sewerage, McGhee T. J ., McGraw-Hill Inc., Sixth Edition, 2007

3. Sawyer, C.N., McCarty, P.L., Parkin, G.F., Chemistry for Environmental Engineering, Tata McGraw-Hill, 2000.

Reference Books:

of India, 1999.

1. Wastewater Engineering- Treatment and Reuse, Metcalf & Eddy (Revised by G. Tchobanoglous, F. L. Burton and H. D. Stensel), Tata McGraw Hill, Fourth
Edition, 2010

2. Introduction to Environmental Engineering, Davis M. L and Cornwell D. A McGraw-Hill, Inc.,5th Edition, 2012

3. Manual for Sewer and Sewerage, Central Public Health & Environmental Engineering Organization, Ministry of Housing and Urban Development, Govt. of
India, 2013.

4. APHA, Standard Methods Examination of Water and Wastewater, American Public Health Association, Washington DC, 1995, 22nd Edition, 2012

5. Manual for water supply and treatment, Central Public Health & Environmental Engineering Organization, Ministry of Housing and Urban Development, Govt.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvaTead, URd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE- 2104 MAJOR-12 - DSC7 - Surveying - 1 3 0 0 3 20 30 50 100
1. To understand the importance of surveying in the field of civil CO1 |Understand the principles, types and methods of surveying,
engineering. to apply them in practice with minimum or no error
2. To understand the methods of chain and compass surveying CO2 |Analyse and rectify the errors in the horizontal-linear and
horizontal-angular measurements to calculate area.
Course - . Course . .
Objectives 3. To study the concepts of levelling and contouring Outcomes | CO3 Anal.yse and evaluate the measurements  in levelling to
obtain reduced levels, contour lines and earthwork
estimation.
4. Understand the concepts of theodolite-based surveying. CO4 |Analyse and evaluate the horizontal and vertical
coordinates using a theodolite
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COo1 2 2 1 3
2 cO2 3 3 1 2
3 CO3 3 3 1 3
4 CcCO4 3 3 1 1 3
SYLLABUS
No. Content Hours COs
Introduction: Definition of surveying, primary divisions of surveying, object and classification of surveying, principles of 45
I surveying, approximate methods of chain and tape surveying, errors in tape measurements and their corrections, chaining on
flat and sloping ground, obstacle in chaining, direct and indirect methods of ranging, methods of traversing, principle basig CO1
definitions, bearings and meridians, prismatic compass, surveyors compass, azimuthal and quadrantal bearing systems, trug
north and magnetic north, magnetic declination, local attraction and its correction.
I |Levelling and contouring: Definition of terms, principles of levelling, types of levels, levelling staffs, booking and reduction|
in field book, balancing of sights, errors curvature and refraction, distance of visible horizon, reciprocal levelling, and its co2

merits, contour, contour interval, horizontal equivalent, contour gradient, factors affecting contour interval, characteristics of

contours, direct and indirect methods of contouring, uses of contour maps.




IIT |Plane table surveying: Principles, instruments and other accessories, methods used: radiation, traversing, resection,
intersection and their uses, two-point and three-point problem. co2
IV [Theodolite: Vernier and microscopic theodolite, construction, temporary and permanent adjustments, measurements of
horizontal and vertical angles, methods of repetitions and reiteration, sources of errors, checks in traversing, omitted CO4
measurements
V  |Area: Measurement of Area, Computation of area by Geometrical Figure, Area of offsets, Area from co- ordinates, Area by
planimeter, Digital Planimeter
'Volume: Definitions, Methods of measurement of volume. Measurement from cross-sections, Types of cross- sections and Co3
arcas, prismoidal correction, curvature corrections
Total Hours 45
Text Books:
1. Duggal S.K., Surveying Volume-I, Tata McGraw Hill Publisher, New Delhi, 2017.

2. Arora. K.R., Surveying Volume-I, Standard Publishers Distributors, 2019.

3. Punmia, B.C, Jain A. K, Jain A K., Surveying Volume-I, Laxmi Publications, 2016

Reference Books:

1.

Agor R., A Textbook of Surveying and Levelling, Khanna Publishers, New Delhi, 2015.

2. Kanetkar T P, Surveying and Levelling, Pune Vidyarthi Griha Prakashan, Pune, 2006




TP TRNIST WA STy
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvaTead, URd j
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 2105 MAJOR- 13 — LAB1 -Surveying Laboratory - I 0 0 2 1 - - 100 100
Course 1. To study the basic information about the equipment used in Course co1 Measure the linear distance and horizontal angle using
Objectives surveying. Outcomes suitable method
2. To understand the measuring techniques used for linear and Cco2 Plot the longitudinal and cross sections of the collected
angular measurements. data.
3. To perform levelling, contouring and theodolite survey. CO3 |Conduct Plane table surveying.
CO4 |Measure the horizontal angle and vertical angle.
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
0. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 2 2 1 1 1 1 2
2 | Co2 3 3 1 1 2
3 COo3 3 3 1 1 3
4 CO4 3 3 1 1 1 3
SYLLABUS
No. Content Hours COs
To practice Chaining and Tape methods of ranging and to measure the distances between two points using Direct and 30 col
I |Indirect ranging.
I [To measure bearings of sides of traverse with prismatic compass and computation of included angles. CcO2
III [To carry out profile levelling of a given section and plot the longitudinal and cross sections using rise and fall method CO3
IV [To carry out profile levelling of a given section and plot the longitudinal and cross sections using height of the instrument. O3
V [To carry out the differential levelling in the field. CO3
VI [To prepare the contour map of an area by the method of radial lines using dumpy level.




VII [To carry out Plane table survey by the method of radiation and intersection.

VIII To determine the horizontal angle and vertical angle of a given point using Theodolite.

CO3

CO4

Total Hours

30

Text Books:

1. Duggal S.K., Surveying Volume-I, Tata McGraw Hill Publisher, New Delhi, 2017.
2. Arora. K.R., Surveying Volume-I, Standard Publishers Distributors, 2019.

3. Punmia, B.C, Jain A. K, Jain A.K., Surveying Volume-I, Laxmi Publications, 2016.
4. Surveying Manual

Reference Books:

Chandra A. M., Higher Surveying, New Age International Publishers, 2007.
James A, Edward M, Surveying Theory and Practice, Tata Mc Graw Hill, 2012.
Charles D.G., Paul R.W., Elementary Surveying, Prentice Hall, 2014.

bl

Punmia, B.C, Jain A. K, Jain A K., Surveying Volume-I & II, Laxmi Publications, 2016.




TP TN WA SFumaay™t
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrgmezmer, YRd )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 2106 MAJOR-14 LAB-2 Concrete Technology Laboratory 0 0 2 1 20 30 50 100
) ) ) ) CO1 |1. At the end of the course, student will be able to:
1. Outline the importance of testing of cement and its . . . .
. illustrate physical and chemical properties of
properties . :
concrete ingredients
CO2 |2. At the end of the course, student will be able to:
2. To understand the importance of fresh properties of cement determine the fresh the properties of cement.
Course Course
Objectives 3. To understand the importance of hardened properties of Outcomes CO3 13. At the end of the course, student will be able to:
evealuate the hardened properties of cement
cement
CO4 |4. At the end of the course, student will be able to:
4. To evaluate the design mix and understand the importance of design concrete mixes and understand the
the fresh and hardened properties of the concrete importance of fresh and hardened properties of
concrete
N Co Mapping with Program Qutcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 Col1 3 3 2 1 - 1 1 1 1 3 1 - - 3
2 CO2 3 3 2 1 - 1 1 1 1 3 1 - - 3
3 | Co3 3 3 1 1 - - - 1 1 3 1 - - 3
4 CO4 3 3 1 1 - - 1 1 1 3 1 - - 3
SYLLABUS
No. Content Hours COs
1. Determination of Fineness modulus of Coarse and Fine Aggregates. 30 Cco1
2. Determination of Percentage of Voids, Bulk Density, Specific Gravity of Coarse and Fine Aggregates. Co1
3. Determination of Fineness and Specific Gravity of cement. CO2
4. Determination of consistency of standard Cement Paste. CO2
5. Determination of initial and Final Setting times of Cement. CO2
6. Determination of Compressive Strength of Cement. CO3
7. Concrete mix design (IS Method) CO4
8. Determination for compressive strength of concrete cubes. (Destructive). CO4
9. Determination for compressive strength of concrete cubes. (Non-Destructive). CO4
10. Study of stress-strain characteristics of concrete and tests for tensile strength of concrete. CO4
Total Hours 30

Text Books:

1. Nevill A.M., Properties of Concrete, Prentice Hall Publishers, 2012.

2. Shetty M. S., Concrete Technology (theory and practical), S Chand Co., Publishers, 2006.

3. Gambhir M. L., Concrete Technology, Tata Mc Graw Hill Publishers, 2012

Reference Books:

1. Bungey J.H., Testing of Concrete in Structures, Surrey Univ Press, New York, 2011

2. Hemant Sood, L. N Mittal, P.D Kulkarni, Laboratory Manual on Concrete Technology CBS Publishers & Distributors, 2016

3. Shetty, M. S. — Concrete Technology, S. Chand & Company Ltd., 2005.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrame=merd, 4Rd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester m
Credit Structure Marks Distribution
Course Code Course Name
L T P C REORT | VIVA| EXAM| Total
CE-2107 MAJOR-15 LAB-3- Environmental Engineering Laboratory -1 0 0 2 1 20 30 50 100
1. To familiarize the students with the analysis of the various COo1 1. Analyze the various concentration of phyico-
Course physical and chemical parameters of water and waste water Course chemical & biological parameters of water
Objectives 2. Learn to work in laboratory environments Outcomes o2 | 5 Suggest appropriate technology for treating the
water and waste water
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col 3 2 0 1 0 1 3 3 1 0 2 2 3 3 3
2 cOo2 3 1 0 1 0 1 3 3 1 0 2 2 3 3 3
SYLLABUS
No. Content Hours COs

I To find the turbidity and colour of a given sample of water. 30 COl1,

II To determine the pH value of a given sample of water. COl1
III | To determine the conductivity of a given sample of water COl1
IV | To find out total dissolved solid, settle able solids and suspended solids of the given sample COl,

A% To determine the carbonate, bicarbonate, and hydroxide alkalinity of a sample. COl1, CO2
VI | To find out the concentration of chlorides in the given sample of water. COl,
VII | To estimate the hardness of the given sample of water by standard EDTA method. COl1, CO2
VIII | To find the optimum amount of coagulant required to treat the turbid water by Jar Test. COl1, CO2
IX | To determine residual chlorine in a given sample of water. CO2

X To find the quantity of dissolved oxygen (DO) present in the given sample. CO2
XI | To determine biochemical oxygen demand (BOD) exerted by the given waste water sample CcO2
XII | To determine Chemical oxygen demand (COD) exerted by the given waste water sample CO2
XIII'| To determine MPN of coliforms of the given sample. COl1
X1V To determine the metal & metalloids of the given sample. CO2

Total Hours 30
Text Books:

1. APHA, Standard Methods Examination of Water and Wastewater, American Public Health Association, Washington DC, 22nd Edition.

2. Metcalf & Eddy (Revised by G. Tchobanoglous, F. L. Burton and H. D. Stensel), “Wastewater Engineering Treatment and Reuse”, Tata McGraw Hill.4 th

Edition

3. Davis M. L and Cornwell D. A “Introduction to Environmental Engineering”, McGraw-Hill, Inc.5 th Edition.

Reference Books:

Peavy H. S., Rowe D. R. and George Tchobanoglous, “Environmental Engineering”, McGraw-Hill International.First Edition

McGhee T. J ., “Water Supply and Sewerage”, McGraw-Hill Inc., 6th edition

Davis M. L and Cornwell D. A “Introduction to Environmental Engineering”, McGraw-Hill, Inc.5 th Edition.

Sawyer C. N., McCarty P. L and Parkin G. F., “Chemistry for Environmental Engineers”, McGraw- Hill. Fifth edition.

Al el R

India.

Manual for Sewer and Sewerage, Central Public Health & Environmental Engineering Organization, Ministry of Housing and Urban Development, Govt. of]
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvizTe™, URd j
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-26
Department |Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-2108 AP1-02-SECC4-SKkill Development-01 “Introduction to Smart Civil 1 0 0 1 20 30 50 100
Engineering using IoT and AI”
1. To introduce IoT and Al concepts applicable in civil col Understand IoT and Al fundamentals related to civil
engineering systems. systems.
Course 2. To provide hands-on exposure to sensors, microcontrollers, |  Course coz | Use microcontrollers and sensors for basic monitoring
Objectives and basic automation. Outcomes tasks.
3. To develop awareness about smart infrastructure and digital L )
monitoring. CO3 | Collect and visualize real-time field data.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. J
PO1 PO2 PO3 PO4 POS PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Col 2 2 2 1 3
CO2 3 3 1 3 3 1 1 1 1 3
CO3 2 2 1 2 2 2 1 1 1 3 2 2
SYLLABUS
No. Content Hours COs
I Basics of [oT and Al: Architecture, components, and civil applications. Sensors and transducers: strain, vibration, temperature,|
water level. Microcontroller interface: Arduino/NodeMCU setup, data collection. Data transmission and visualization using CO1, CO2,
ThingSpeak/Blynk. COo3
Mini Project: IoT-based Smart Civil Application.
Total Hours 30

Reference Books:

1. Raj Kamal, Internet of Things: Architecture and Design Principles, McGraw Hill, 2017.
2. Adrian McEwen & Hakim Cassimally, Designing the Internet of Things, Wiley, 2013.
3. J.P. Bentley, Principles of Measurement Systems, Pearson Education, 2010.




Semester — IV

SI No Course Course Title L T P | C
Code
1 CE-2201 MAJOR-16- DSC 8- Structural Analysis-I 3 0]0 3
2 CE-2202 MAJOR-17- DSC 9- Geotechnical Engineering - 1 3 00 3
3 CE-2203 MAJOR-18- DSC 10 - Design of RCC Structures - | 3 00 3
4 CE-2204 MAIJOR 19- DSC 11- Highway Engineering 3 010 3
5 CE-225A | ELEVTIVE 01- DSEO1- Design of Steel Structure-I 3 0] 0 3
CE-225B | ELEVTIVE 02- DSE02- Advanced Structural Analysis
6 CE-2206 | AP1-03-VAC4 MINOR PROJECT 0 0| 4 2
7 CE-2207 MAJOR-20- LAB4 — Highway Engineering Laboratory -1 0 0| 2 1
8 CE-2208 MAJOR-21- LABS - Structural Mechanics Laboratory 0 0| 2 1
9 CE-2209 MAJOR-22- LABG6 - Geotechnical Engineering 0 0] 2 1
Laboratory-I
10 CE-2210 | AP1-04 SECC 5-Skill Development - 02 0 012 1
Contact Hours 15 0] 12
Total Credits 21

pg. 10
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE- 2201 MAJOR-16 DSC-8 - Structural Analysis - I 3 0 0 3 20 30 50 100
1. To know about the concept of the different methods of COL |1 At the end of the course, student will be able to
finding deflection of determinate beams Calculate the deflection of determinate beams
2. To kn bout th t of th inciple of virtural Cco2 .
9 oW abot . e. co?cep or e pr1n01p§ oV u‘ra 2. At the end of the course, student will be able to
displacement, castigliano’s first theorem for finding deflection . . .
X . Calculate the deflection of indeterminate beams.
Course of indeterminate beams. C
o ourse -
Objectives 3. To study behaviour of arches and their methods of analysis Outcomes | CO3 | 3. At the end of the course, student will be able to

Analyze three hinged and two hinged hinged arches.

CO4 |4. At the end of the course, student will be able to draw
4. To study the use of ILD for determinate structure. influence line for statically determinate structures
and calculate critical stress resultants.

CO5 |5. At the end of the course, student will be able to

5. To know the basic concept of analysis of indeterminate .. ) .
P Y Analyse the basic indeterminate beams using three

beams .
momentum equation.
No. | COs Mapping with Program Qutcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 Col 3 3 1 2 1 1 1 1 - 1 1 2 1 1
2 co2 3 3 1 2 1 1 1 1 - 1 1 2 1 1
3 CcO3 3 3 - 2 - - - 1 - 1 2 2 1 1
4 CO4 3 3 1 1 1 1 1 1 - 2 2 2 2 2
5 CO5 3 3 1 1 1 1 1 2 - 2 3 2 2 2
SYLLABUS
No. Content Hours COs
Statically determinate Vs Indeterminate structures, Degree of static indeterminacy. 45 Co1

- Determination of deflection curve of beams using Area moment method - Conjugate beam method and strain energy
for Simple beams.

Principle of virtual displacement and virtual forces - Castigliano's first theorem - Maxwell's reciprocal theorem. CO2

Theory of arches - Analysis of three hinged, two hinged and fixed arches - determination of horizontal thrust, bending CO3
moment, normal thrust and radial shear

Introduction to moving loads, Concept of Influence Lines, Influence lines for reactions in statically determinate CO4
structures —Influence lines for shear force and bending moment in beam section — Calculation of critical stress
resultants due to concentrated and distributed moving loads.

Statically indeterminate Structures -Propped cantilever, fixed and continuous beams - Theorem of three moments - Co5
Bending moment and shear force diagrams.

Total Hours 45

Text Books:

1. Egor. P.Popov, Engineering Mechanics of Solids, Prentice Hall of India, Second Edition New Delhi 2015.

2. Negi, L. S., Theory and Problems in Structural Analysis, Tata McGraw Hill Pub., 1997.

3. Junarker. S. B., Charotar S.H.J., Mechanics of Structures, Charotar Publishers, 2008.

Reference Books:

1. Shames, H, Introduction to Solid Mechanics, PHI, 2000

2. Wang, C.K., Intermediate structural analysis, McGraw-Hill Publishers, 2017.

3. Hibbeler, R.C., Tan K.H., Structural analysis, Pearson, 2017.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-2202 MAJOR-17- DSC 9- Geotechnical Engineering - 1 3 0 0 3 20 30 50 100
1. To have knowledge about the origin and classification of soil. CO1 | Characterize and classify the soil.

consolidation settlements.

Calculate the stress distribution and effective stress
2. To study about the permeability and seepage of soil. CO2 | under various field conditions and estimate the

Select suitable shear strength parameters for different

Course . o
. . CO3 ..
Objectives 3. To study about the various stresses acting in the field Course field conditions.
4. To have knowledge about the compaction and consolidation Outcomes CO4 Understand the compaction parameters and exercise field
behavior of soil. compaction control

5. To study the shear strength behaviour of the soil. CO5 .
the soil.

Understand the permeability and seepage behaviour of

N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 3 1 0 3 2 1 2 1 1 2 1 2 3 3 3
2 co2 3 3 0 2 2 1 2 1 2 1 1 1 3 3 3
3 CcOo3 3 1 0 3 2 1 2 1 1 2 1 1 3 3 3
4 CcO4 3 3 0 3 2 2 3 2 1 1 1 2 3 3 3
5 CO5 1 - 0 2 2 1 2 1 1 2 1 1 3 3 3
SYLLABUS
No. Content Hours COs
Origin, Index Properties and Classification: Identification and classification of soils, Index properties, phase relationship, 8
I |consistency, sensitivity, clay mineralogy, IS Codal provisions for assessing various index properties. col
I |Permeability and Seepage: Darcy’s law of permeability, Determination of Coefficient of permeability, IS Codal provisions
. ot . - g . 5 COs5
for assessing permeability, Equivalent permeability for stratified soil.
IIT [Flow nets — principles, construction and application, Effective stress analysis, quick sand condition, piping, filtration 5 CO5
criteria.
IV |Effective stress and Stress Distribution: Effective stress and pore-water pressure, Effective stresses during drained and
undrained condition, Capillarity in soils. Stress distribution due to surface loads: Boussinesq and Westergaard analysis for 5 CcO2
point loads, Line loads, strip loads; Stresses beneath a circular, rectangular and irregular shaped foundations, Stress distribution|
by 2:1 theory, Pressure isobars
V |Compaction: Principle of compaction, Light and heavy compaction, field compaction control, factors affecting compaction,
effect of compaction on soil properties. Compaction of cohesionless soil, relative density, IS Codal provisions for assessing] 5 CO4
compaction.
VI |Compressibility and Consolidation: Terzaghi’s theory of one-dimensional consolidation, Secondary Consolidation,
Consolidometer, Assessment of various consolidation parameters through laboratory test and results (Cc, Cv, mv, av, e-p and
e-log p), assessment of preconsolidation pressure from consolidation test, estimation of consolidation settlement due to 9 CcO2
primary and secondary compression, introduction to two- and three-dimensional consolidation, IS Codal provisions for
assessing consolidation.
VII Shear Strength of Soil: Strength envelope, Mohr’s circle of stresses, total and effective stress paths, pore pressure, evaluation
of shear strength parameters by direct shear, triaxial shear, vane shear, and unconfined compression strength tests, IS Codal 8 CO3
rovisions for assessing various shear strength properties.
Total Hours 45
Text Books:

1. Ranjan G., Rao A S R., Basic and applied soil Mechanics, New age international Publishers, 2016

2. Punmia B.C., Jain K A., Soil Mechanics and foundations, Laxmi Publishers, 2017

3. Murthy V N S P., Geotechnical Engineering, UBS publishers, 2019

Reference Books:

1. Arora K.R., Soil Mechanics and Foundation Engineering, PHI publishers,2016.

2. Das M. B., Fundamentals of Geotechnical Engineering, Cengage learning, 2010
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 2203 MAJOR-18-DSC10- Design of RCC Structures-I 3 0 0 3 20 30 50 100

CO1 | Design the Reinforced Concrete beams using limit state

1. To study the stress strain behaviour of steel and concrete. .
and working stress methods.

i imi CO2
2. T(; tﬁggzrstand the concept of working stress and limit state Design Reinforced Concrete slabs.
. i imi i CO3 . . .
Course 3 E)?‘S%ggl lt)}(l)ign;mlz(riﬁigrf limit state design for flexure, shear, Course Design the Reinforced Concrete Columns and footings.

Objectives 4 Outcomes | CO4

. To understand the behaviour of columns subjected to eccentric

. . . Design st fi i ility.
load and use of interaction diagrams. esign structures for serviceability

COS . . .
5. To study the design of RC footings in foundation system. Design stair cases and other minor structural elements of

a RC building.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
2 | con 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
3 CO3 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
4 CO4 3 2 3 2 2 2 3 2 1 2 1 2 3 3 3
5 CO5 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
Review of Concrete making materials- Structural concrete- Grades- properties of Concrete- Modulus of elasticity-flexural
I strength-Characteristic and Design Values Partial safety factor- Design codes and specifications, Loads, Serviceability, Safety, 3 Col1
design basis, Strength design, Allowable stress design, Safety provisions, required strength, Design strength.
I Methods of design - Aims of design- RCC- Limit State method- Assumptions- Stress Strain behavior of Steel and Concrete-
. . : 5 CO1
Stress block parameters- Working stress method-comparison of design process.
IIT Design of Singly Reinforced Beams - Analysis of Singly Reinforced RC Section- Neutral Axis-Balanced-Under Reinforced- 5 col

Over Reinforced Sections- Moment of Resistance- Design parameters- Design examples.

IV |Design of Doubly Reinforced Beams - Necessity of Doubly Reinforced sections- Analysis of Doubly Reinforced RC Section-
Moment of Resistance- Design parameters- Design. Shear and Bond design of RCC - Shear forces in RC-Shear Resistance of] 5 COl1
RC- Truss analogy- design of Vertical Stirrups-Bent-up bars- Limitation- Bond failure in RC- Check for bond resistance-
Development Length-Design for shear and bond.

V  Design of Flanged Beams - Analysis of flanged RC section- Singly and Doubly Reinforced-Effective flange width- Moment|

of Resistance- design examples. 4 Col

VI Design of RCC Slabs - Design of One- and Two-way slabs- Effect of edge conditions, Moment of resistance-Torsion| 4
reinforcement at corners- Design examples. CcOo2

VII Design of Continuous Slab and Beams - Effect of continuity- analysis of continuous beam/slab- Moment and shear coefficients 4
for continuous beam/slab- Critical sections. Cco2

VII Design of RC Columns - Design principles of RC columns- Assumptions- Rectangular and Circular columns- Helical] 4
reinforcement- Minimum Eccentricity-Use of Interaction diagrams for Axial load and Moment. Cco3

IX |Design of RC Footings - RC footings-Minimum depth of footing- Safe bearing capacity Design for Bending-Shear in One 4
way and Shear in Two way- Transfer of load at base of column. co3

X |Design for Serviceability - Concept of Serviceability- Deflection- Span to depth ratio- short term-long term deflection due to| 4
Shrinkage, Creep- Cracking-Crack width calculation. co4
XI Design of Miscellaneous RC Structures - Design of Stair case, lintels/chajas 3 CO5

Total Hours 45

Text Books:

1. Varghese, P. C., Limit state design of Reinforced Concrete. PHI Learning Pvt. Ltd., 2008.

N Krishna Raju, Design of Reinforced Concrete Structures, CBS Publishers and Distributers Pvt Ltd., 2016

2.
3. Punmia, B. C., Jain, A. K., Jain, A. K., Limit state design of reinforced concrete., Laxmi Pub. Pvt Ltd, 2016
4. BIS IS 456: Plain and Reinforced Concrete Code of Practice, 2000.

Reference Books:

1. Unnikrishna P.S, Reinforced Concrete Design, McGraw Hill Pub, 2009.

. Narayanan S., Design of reinforced concrete structures. Oxford University Press, 2013.

. Park, R, Paulay, T., Reinforced Cement Concrete Structures, Wiley India Pvt. Ltd, 2009.

2
3
4. M.L. Gambhir, Design of Reinforced Concrete Structures, PHI Learning Private Ltd., 2012
5. N. Subramanian, Design of Reinforced Concrete Structures, Oxford University Press, 2013
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 2204 MAJOR 19- DSC 11 - Highway Engineering 3 0 0 3 20 30 50 100
1. To introduce the historical road development activities in co1 Understand the history of road development and planning
India. in India

2. To highlight the important factors in road planning and

clements of highway alignment. CO2 [To design the highway geometric elements.

Course 3. To learn the concept of highway geometric design, pavement Course Cco3 Analyze the suitability of materials for construction of
Objectives materials and pavement design. Outcomes avements.
4. To .1mpa‘1rt the knowledge on basic principles of traffic CO4 [Design of flexible and rigid pavements.
engineering.
Explain the principles of traffic engineering and its
COs |
Importance
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 1 0 1 0 0 2 1 0 0 0 0 0 3 0 0
2 cO2 3 2 3 2 0 2 0 0 0 0 0 3 3 1 2
3 CcO3 3 2 1 2 0 0 0 1 0 0 0 3 3 0 0
4 CO4 3 2 3 3 0 0 0 1 0 0 0 3 3 3 3
5 CO5 3 2 3 3 0 0 0 0 0 0 0 3 3 2 2
SYLLABUS
No. Content Hours COs
Road development and planning: Brief history of road development, Road cross section, necessity of transportation 45
I planning, classification of roads, road patterns, planning surveys, saturation system, highway planning in India, road CO1
development plans. Introduction to PMGSY for improvement of rural roads.
I Highway location and alignment: Basic requirements of an ideal alignment and factors controlling, engineering survey for co2
highway location, drawing and reports, highway projects.
III [Highway geometric design: Highway cross section elements, sight distances, Design of horizontal alignment, Transition CO2




curves and vertical alignment.

v

Pavement materials: Soils, Aggregates and their characteristics, bituminous materials and mixtures, Portland cement
concrete, Experimental characterization of various pavement and subgrade materials, Application of Superpave method of

avement material characterization.

Pavements design: Design factors, Design of flexible pavements, CBR, GI and Bur mister methods, Design of rigid

avements

VI

Traffic Engineering: Introduction - Road user, vehicle and traffic characteristics. Speed and volume studies. Design of at
grade intersections — roundabouts and signalized intersections. Traffic regulation and control, traffic signs and road markings,

Parking Facilities -Multimodal transportation - ITS and automated highways

COo3

CO4

COS

Total Hours

45

Text Books:

1. Khanna K S., Justo C E G., Veeragavan A., Highway Engineering, Nem Chand & Bros, 2020.

2. L. R. Kadiyali and N.B. Lal ‘Principles and Practices of Highway Engineering’, Khanna, Publishers, 7th Edition 2019.

3. Kadiyali, L. R., “Traffic Engineering and Transportation Planning”, Khanna, Publishers, 2008.

4. Venkatramiah C., Transportation Engineering (Highway Engineering), Orient Blackswan private limited, 2015.

Papacostas S C., Prevedouros D P., Transportation Engineering, PHI publishers, 2016.

Chakroborty P., Principles of Transportation Engineering, PHI publishers, 2020.

IRC 73- 2023, “Geometric Design Standards for Rural (Non-Urban) Highways”.

IRC 37- 2018, “Guidelines for the Design of Flexible Pavements”.

IRC 58-2015, “Guidelines for the Design of Plain Joined Rigid Pavements for Highways”.

IRC SP 41-1994, “Guidelines for the Design of At-Grade Intersections in Rural and Urban Areas”.

R R el N

IRC SP 72-2015, “Guidelines for The Design of Flexible Pavements for Low Volume Rural Roads”.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 225A ELEVTIVE 01- DSE01 - Design of Steel Structures — I 3 0 0 3 20 30 50 100
1. To understand the provisions of IS800-2007 code of CO1 1. Atthe end of the course,.student will be al?le to: Apply
. . . . the IS code of practice for the design of steel
practice for the design of Compression, Tension and Flexural . . )
. . . structural elements. using simple and built-up
members using various cross-sections .
sections
) ) ) CO2 |2. At the end of the course, student will be able to:
2. To study the behaviour and design of compression and Desi . . .
Course ) S . . esign compression and tension members using
tension members using simple and built-up sections Course : ) .
Objectives Out simple and built-up sections.
) ulcomes "co3 [3. At the end of the course, student will be able to
3. To understand behaviour of flexural members and the . .
. ! . understand the behavior and design the laterally
design laterally restrained and unrestrained beams . :
restrained and unrestrained beam.
4. To study the design of bolted and welded connections and CO4 14. Atthe end of the course, studept will be able to: De51gn
. o . bolted and Welded connections for both axial and
arranging field visit to industries. .
eccentric forces
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 3 2 1 - - - - 1 1 2 1 -
2 CcO2 3 3 3 2 1 - - - - 1 1 2 1 -
3 | Co3 3 3 3 2 1 - - - - 1 1 2 1 -
4 CO4 3 3 3 2 1 - - - - 1 1 2 1 -
SYLLABUS
No. Content Hours COs
Introduction - elastic and plastic properties of steel sections — stress distribution under various internal forces. 45 CoO1
Design of axially loaded tension members - Types of tension members - modes of failures.
Design of axially loaded compression members — Plastic moment and shape factor - section classifications - effective CO2
length - slenderness ratio — simple sections — built- up sections - design of lacings and battens - single angle and double
angle strut — continuous and discontinuous strut.
Flexural members — types of steel beams — Lateral stability of beams —effective length - design of laterally restrained CO3
and unrestrained beams — rolled sections - built-up beams/compound beams — Design for strength and serviceability,
web yielding, web crippling, bearing stiffeners.
Bolted connections - types of bolts - resistance of bolted connections under various failure modes — shear moment CO4
resistant connections - design of beam and columns splice.
Welded connections - types - strength of welds - design of fillet and butt welds - shear and moment resistant
connections - design and detailing of connections.
Total Hours 45

Text Books:

1. Duggal, S. K., Limit state design of steel structures, Tata McGraw Hill Publishers, 2019.

2. Subramanian, N., Steel structures-Design and practice, Oxford University Press., 2018.

3. Negi, L. S., Design of Steel Structures, Tata Mc Graw Hill Publishers, 2017.

Reference Books:

1. Bhavikatti, S. S., Design of Steel Structures (By Limit State Method as Per Is: 800 2007). IK International Pvt Ltd., 2019

2. SP6 (1)-1964, IS hand book for structural Engineers. Bureau of Indian Standards, New Delhi.

3. IS 800 - 2007, Code of practice for general construction in steel, Bureau of Indian Standards, New Delhi. 5)




i, -
T TP M RTe! WRAT S umaayes
® s, S [
11,;%;—{;’-l f{ NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
L (RIGMHATET, HRA IRPRPAGARTP G TPRIIT)
LU (Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T | C INT MID END Total
CE-225B ELEVTIVE 02- DSE02- Advanced Structural Analysis 3 0 0 3 20 30 50 100
Co1 . :
1. To understand the influence line concepts for indeterminate 1. At the end of the course, studgnt .Wﬂ.l be able .tO'
Demonstrate the concepts of qualitative influence line
structures. . .
diagram for continuous beams and frames.
2. To understand the methods of ana]ysis of intermediate CO2 |2. Attheend ofthe course, student will be able to: Design
trusses for external loads, lack of fit and thermal effect. Apply the methods for analysis indeterminate truss.
C.our.se Course CO3 |3. At the end of the course, Student will be able to:
Objectives 3. To study behaviour of arches and their methods of analysis. Outcomes Demonstrate the behavior of arches and their methods
of analysis.
4. To know the concept and analysis of cable stayed bridge. CO4 14. At the end of the course, s‘Fudent will be able to:
Analyse cable suspension bridges.
5. To study the multi storey frames subjected to gravity loads and COS |5 At the end (.)f the course, stqdent will be ‘able to:
analyse multistorey frame subjected to gravity loads
lateral loads.
and lateral loads.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 - 2 - - - - 1 2 1 2 1 1
2 CcO2 3 2 - 3 - - - - 1 2 1 2 1 1
3 CO3 3 3 - 2 - - - - 1 2 1 2 1 1
4 CO4 3 2 - 3 - - - - 1 2 1 2 1 1
5 CO5 3 2 - 3 - - - - 1 2 1 2 1 1
SYLLABUS
No. Content Hours COs
Influence lines - Maxwell Betti's theorem - Muller Breslau's principle and its application. Influence lines for continuous beams 45 CO1
and single bay, single storey portals with prismatic members.
Analysis of plane truss with one or two redundants - trusses with lack of fit - Thermal stresses - Settlement of supports Trussed CO2
beams.
Theory of arches - Analysis of three hinged, two hinged and fixed arches - influence lines, rib shortening, settlement and Cco3
temperature effects.
Analysis of cables - Suspension bridges with three and two hinged stiffening girders -influence lines. CO4
Analysis of multistorey frames for gravity and lateral loads by approximate methods -Substitute frame - Portal and Cantilever COS
methods - Introduction to earthquake load.
Total Hours 45
Text Books:
1. Punmia, B.C, Theory of Structures, Laxmi Publications, 2000.
2. Timoshenko, S.P.,Young, D.H., Theory of Structures, Tata McGraw Hill, 1983.
3. Wang. C.K., Intermediate Structural Analysis, International Text Book Co, 1983.

Reference Books:

Hibbeler. R.C., Structural Analysis, Pearson Education (Singapore) Ptc. Ltd., Indian Branch, 2002.

Jindal. R.L, Indeterminate Structures, Chan Tea, New Delhi, 2000.

Egor. P.Popov, Engineering Mechanics of Solids, Prentice Hall of India, Second Edition New Delhi 2015.

Negi, L. S., Theory and Problems in Structural Analysis, Tata McGraw Hill Pub., 1997.

Junarker. S. B., Charotar S.H.J., Mechanics of Structures, Charotar Publishers, 2008.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT| VIVA | EXAM Total
CE- 2207 MAJOR-20- LAB4 - Highway Engineering Laboratory - I 0 0 2 1 30 20 50 100
Determine the suitability of aggregate, soil and bitumen to
1. To deal with experimental determination of highway materials| Course CO1 | be used in pavement and prepare the laboratory reports on
Course Outcomes experimental results.
Objectives |3 Tq evaluate the quality and suitability of highway construction Cco2 Carry out mix design for bituminous concrete and prepare
materials. the laboratory reports on experimental results.
No. COs Mapping with Program Qutcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 POS PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl1 2 2 1 2 0 2 0 0 0 0 0 2 3 3 3
2 CO2 3 2 2 2 0 0 3 0 0 0 0 2 3 3 3
SYLLABUS
No. Content Hours COs
I [To determine the impact value of aggregates. 30 CO1
II  [To determine the crushing value of aggregates. CcoO1
III [To determine the flakiness and elongation index of aggregates. CO1
IV [To perform abrasion test on aggregates. Co1
V  [To determine the CBR value of a given soil sample. CcO1
VI |Determination of softening point of bitumen. Co1
VII |Determination of penetration value of bitumen. Ccol
VIII |Determination of ductility value of bitumen. Co1
IX [Bituminous concrete mix design using Marshal method. CO2
Total Hours 30

Text Books:




1. Khanna K S., Justo C E G., Veeragavan A., Highway Engineering, Nem Chand & Bros, 2020.

2. Khanna K S., Justo C E G., Veeragavan A., Highway Materials and Pavement Testing Manual, Nem Chand & Bros, 2013.

Reference Books:

1. Relevant BIS Standards.
2. Highway Engineering Lab Manual.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T C REPORT VIVA EXAM| Total
CE-2208 MAJOR-21- LABS - Structural Mechanics Laboratory 0 0 2 1 20 30 50 100
1. To find out the B.M and shear force in beams.
col Students will know about the behaviour of column under
2. To study the behaviour of column under buckling for buckling load.
Og.o‘"t'.se different material and end conditions OC;)urse
ectives . : } utcomes }
! To study the behaviour of three hinged arch and suspension Cco2 Students will have knowledge about the nature of forces
bridge in truss.
4. To find the member force in truss. Cco3 Students will have knowledge about the three hinged arch,
suspension bridge.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 3 1 1 1 2 2 1 1 1 1 2 3 3 3
2 CcOo2 3 1 1 1 2 2 1 1 1 1 2 3 3 3
3 CO3 3 1 1 1 2 2 1 1 1 1 2 3 3 3
SYLLABUS
No. Content Hours COs
Bending Moment and Shear force in Beams Loaded with concentrated forces. 5 Cco1
I
I [Experimental investigation of a symmetrical or unsymmetrical three hinged arch under loading. ’
CO1
IIT Deflection of trusses under loads. )
CO1
IV |Various forms of buckling by Euler strut theory. ’
Co1
V  Determination of the buckling force for the case of an elastic joint and elastic fixed end support. )
Co1
VI |Demonstration of the behaviour of a typical suspension bridge. )
CO3
VII Measurement of the bar forces in various single plan trusses. 5
CO2
VII Determine of elastic line under different loads and under different support condition. 4
CO3
IX Distribution of forces in trusses. 2
CO2
X' Buckling behaviour of bars of different materials. 4
CO1
XI |Verification of stress hypothesis. )
CO1
XII' Deformation of bars under bending or torsion. 2
CO1
XII [Experimental investigation of a parabolic arch under loading. 5
CO3
Total Hours 30
Text Books:

1. Punmia, B. C., Jain, A. K., Jain, A. K., Strength of Materials and Theory of Structures, Laxmi Publications, 1992.

2. Wang C, Chu-Kia. Intermediate structural analysis. McGraw-Hill Publishers, 2017.

Reference Books:

1. Jain A, Reddy S., Basic Structural Analysis, Tata McGraw-Hill Education, New Delhi, 1994.

2. Norris, C. H., Wilbur, J. B, Utku, S., Elementary structural analysis. McGraw-Hill Science, 1976.

3. Neal, B. G., The plastic methods of structural analysis, Chapman and Hall, 1966.




TP NN SR SRumaayds
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RI&THATeR, YR INRERBATRIG TGP THRIT)

(Institute of National Importance under Ministry of Education, Govt. of India)

Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT | VIVA | EXAM Total
CE-2209 MAJOR-22- LAB6 - Geotechnical Engineering Laboratory - I 0 0 2 1 20 30 50 100
1. To classify soils and find out their index properties Co1 ] ) ] ]
Classify the soil according to Indian standards.
2. To have knowledge of determining the permeability of soil CO2 |Understand the procedure to determine the Optlmum
Course moisture content and Maximum dry density
Objectives  |3. To have the idea of compaction and consolidation tests of soils CO3 | Idea about the seepage and permeability of soil.
4. To have idea various shear Strength test of soil. Course CO4 'Understand the Settlement and consolidation
Outcomes . .
characteristics of soil.
CO5 ) . .
Understanding the shear strength of the soil practically.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 POS8 POY PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Col1 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
2 CcO2 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
3 CO3 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
4 CO4 3 2 3 2 2 2 3 2 1 2 1 2 3 3 3
5 CO5 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
I |Determination of moisture content ) COl1
II | Determination of specific gravity 2 COl1
II |Sieve analysis 2 COl1
IV |Hydrometer analysis 2 CcOl
V' Determination of Liquid limits ) Col
VI |Determination of Plastic limit 2 o1
VII Determination of Shrinkage Limit 2 o1
VIII [Permeability test -Falling head test 2 CO3
IX |Permeability test -Constant head method ) CO3
X Proctor Compaction test 2 coO?2
XI |Direct shear test 2 CO5
XII' {Unconfined compression test 2 CO5
XII (Consolidation Test 3 CO4
XIV [Triaxial Test (UU) 3 CO5
Total Hours 30

Text Books:

1. Ranjan G., Rao A S R., Basic and applied soil Mechanics, New age international Publishers, 2016

2. Punmia B.C., Jain K A., Soil Mechanics and foundations, Laxmi Publishers, 2017

3. Murthy V N S P., Geotechnical Engineering, UBS publishers, 2019

Reference Books:

1. Arora K.R., Soil Mechanics and Foundation Engineering, PHI publishers, 2016.

2. Das M. B., Fundamentals of Geotechnical Engineering, Cengage learning, 2010.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvizTe™, URd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT | VIVA | EXAM Total
CE-2210 AP1-04-SECC5-SKkill Development-02 “Data Analytics and 0 0 2 1 20 30 50 100
Visualization for Civil Engineers”
1. To develop basic data analytics and visualization skills for 1 form d leanine. filteri d visualizati
engineering data. CO Perform data cleaning, filtering, and visualization.
Course 2. To teach tools for statistical interpretation and decision- OC(t)cuorlzlees co2 Analyze correlations and trends in civil engineering
Objectives making. " datasets.
CO3 | Present engineering data through clear visual outputs.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 2 2 - - 2 - - - - - - 1 3 - -
CcO2 3 3 1 3 3 1 - 1 1 - - 1 3 - -
COo3 2 2 1 2 2 2 - 1 1 - - 1 3 2 2
SYLLABUS
No. Content Hours COs
I [Introduction to data analytics and sources in civil engineering. Data preprocessing, cleaning, and transformation. Descriptive
statistics and correlation analysis. Visualization using Python (Matplotlib/Seaborn) or Excel/Power BI. Co1, CO2,
Mini Project: Pavement or material property data visualization. CO3
Total Hours 30

Reference Books:

1. Wes McKinney, Python for Data Analysis, O’Reilly, 2018.
2. R. N. Bracewell, The Essence of Statistics for Engineers, Pearson, 2015.
3. Reema Thareja, Data Analytics, Oxford University Press, 2021.




Semester — V

SI No Course Course Title L T P | C
Code
1 CE-3101 MAJOR-23- DSC12 - Fluid Mechanics — I1 3 010 3
2 CE-3102 MAJOR-24- DSC13 - Geotechnical Engineering — I1 3 00 3
3 CE-3103 MAJOR-25- DSC14 — Design of RCC Structure -II 3 00 3
4 CE-310X | OEIl- Transportation Engineering 3 00 3
5 MH-3101 | SM 16- SECC 6- Entrepreneur essential and early stage 3 0] 0 3
start up
6 CE-3105 AP2-01- AECCI1 - Internship-I 0 0 1
7 CE-3106 MAJOR-26- LAB7 - Geotechnical Engineering 0 0] 2 1
Laboratory — II
8 CE-3107 MAJOR-27- LABS — Structural Engineering Laboratory 0 0| 2 1
9 CE-3108 MAJOR-28- LAB9 — Fluid Mechanics Laboratory 0 0|2 1
10 CE-3109 AP2-02 SECC?7 Skill Development - 03 0 0| 2 1
11 CE-311H | Solid and Hazardous Waste Management 3 0] 0 | 3%
Contact Hours 15 0| 10
e Credit for B. Tech (Hons)
Total Credits 20

pg. 11




TP TN WA Seumaaye™t
CURRICULUM
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH
(RrgmeaTerd, URd )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A%
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 3101 MAJOR-23 DSC12 - Fluid Mechanics - 11 3 0 0 3 20 30 50 100
1. To understand the flow classification using specific energy CO1 Solve practical problems involving specific energy and
concept in open channels design the channels
Course CcO2 . . .
Course 2. To study the gradually and rapidly varied flow profiles Outcomes ﬁ(r)ljvlyze the flow profiles in gradually and rapidly varied
Objectives . . :
3. To apply the momentum principle in unsteady flow CO3 |Apply mass and momentum principles in unsteady flow
CO4 isti
4. To study the performance of pumps and hydraulic turbines Analyzg the P erformance characteristics of pumps and
hydraulic turbines
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 3 3 0 0 0 0 0 0 0 0 3 3 0 1
2 cO2 3 3 2 0 1 0 0 0 0 0 0 3 3 0 1
3 Cco3 3 3 3 0 0 0 0 0 0 0 0 3 3 0 0
4 CO4 3 3 3 0 0 0 0 0 0 0 0 3 3 0 0
SYLLABUS
No. Content Hours COs
Uniform Flow in Open Channels: Velocity distribution, Specific energy, Critical flow, critical depth, normal depth, sequent| 3
I |depth, types of flow, Channel transitions — change in depth and width, Uniform flow equations, design of channels col
I |Steady Gradually Varied Flow: Differential equations, gradually varied flow equation, flow profile classification, Computation| 8 co2
of GVF profiles — Direct step method and standard step method.
IIT |Steady Rapidly Varied Flow: Critical, Sub-critical and Super-critical flow, Hydraulic jump — equation, location of jump, 0 o2
classification of jump, Specific force, Computation of energy loss, flow over sharp and broad crested weir.
IV |[Unsteady Flow: mass and momentum equations - St. Venant’s equations, Waves and their classifications, Celerity of a wave, CO3
surge formation — positive and negative surges. 8
V [Classification of hydraulic machines, Design of Pelton turbine, Design of Francis turbine, 6 cod
VI |Design of centrifugal pump, Design of a Kaplan turbine/ axial flow pump, Selection of hydraulic machines. 6 CO4
Total Hours 45
Text Books:

1. Chow V.T., Open Channel Hydraulics, Blackburn Press, 2009.

2. F M White, Fluid Mechanics, Tata McGraw Hill Publication, 2011

3. Subramanya, K., Flow in Open Channel, Tata McGraw Hill Publications, New Delhi, 2019.

Reference Books:

1. Robert W. Fox Ogukuo H. Orutcgardm Alan T. McDonald, Introduction to Fluid Mechanics, Wiley India Edition, 2011.

2. Srivastava R, Flow through open channels, Oxford University Press, New Delhi, 2008

3. Mays L. W., Water Resources Engineering, John Wiley and Sons, New York, 2005.




TP TN WA Seumaaye™t
CURRICULUM
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A%
Credit Structure Marks Distribution
Course Code Course Name
L T C INT MID END Total
CE-3102 MAJOR-24-DSC13 - Geotechnical Engineering — I1 3 0 0 3 20 30 50 100
1.To study the concept of Foundation Engineering. CO1 | Determine the earth pressures on the retaining structures.
2. To Study the bearing capacity of the soil. CO2 | Analyze shallow and deep foundations.
3. To have knowledge of carrying out site investigation and Calculate the bearing capacity of soils and foundation
; Cco3
Course subsurface explorations. settlements.
Objectives 4 Ty calculate the settlement of foundations of both shallow and CO4 (Conduct soil exploration for engineering works
Pile foundations. Course . p & gw
Outcomes
5. To Study about the Lateral Earth pressures and bulkheads. COS5 | Understanding of Pile Foundation
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 1 0 3 2 1 2 1 1 2 1 1 3 3 3
2 CcO2 3 3 0 2 2 1 2 1 1 2 1 1 3 3 3
3 CO3 3 1 0 3 2 1 2 1 1 2 1 1 3 3 3
4 CO4 3 3 0 3 2 2 3 2 1 2 1 1 3 3 3
5 CO5 1 - 0 2 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
Subsurface Investigation: Purpose of site investigation, Planning and execution of soil exploration and subsurface
I linvestigation; Borings methods and their types, Auger Boring, Wash boring, Percussion boring, Area ratio, Soil report, Soil
profiling; Various types of subsurface explorations such as SPT, CPT (SCPT/DCPT), Pressuremeter/Dilatometer tests, Vane 8 CO4
shear test, Plate load tests. Introduction to Geophysical explorations and their usage in subsurface exploration, Introduction to
relevant IS Codes.
I Shallow Foundations: Factors effecting locations of foundation and design considerations of shallow Foundations, Choice of] 5 CcO2
type of foundations, Foundations on expansive soils.
III' Bearing Capacity of Shallow Foundations: Safe bearing capacity, allowable bearing pressure, Terzaghi’s bearing capacity
equation and its modifications for square, rectangular and circular foundation, General and local shear failure conditions, 5 CO3
Factors affecting bearing capacity of Soil. Allowable bearing pressure based on values, bearing capacity from plate load
tests, SPT and CPT; Introduction to relevant IS Codes.
IV Settlement analysis of Shallow Foundations: Types and causes of settlement, Computation of settlement (immediate and CO3
consolidation), allowable settlement, Introduction to relevant IS Codes, Measures to reduce settlement. 5
V Pile Foundations (Bearing capacity and Settlement): Types, Construction, load carrying capacity of single pile Dynamic
Formula, Static formula, Pile load tests, Load carrying capacity of pile groups in sands and clays, settlement of pile groups, 5 CO5
Negative skin Friction, Uplift capacity of piles, Introduction to relevant IS Codes
VI |Earth Pressure: Types of Earth pressure. Rankine’s Active and passive earth pressure, Smooth Vertical wall with horizontal 9
backfill. Extension to Soil, Coulombs wedge theory, Culman’s and Rebhann’s graphical method for active earth pressure. Col
VII Bulkheads Classifications: Cantilever sheet Piles in Sandy soils and clay soils. Analysis of Anchored bulkheads free earth| 8
support and fixed earth support methods. Col
Total Hours 45
Text Books:

1. Ranjan G., Rao A S R., Basic and applied soil Mechanics, New age international Publishers, 2016

2. Punmia B.C,, Jain K A., Soil Mechanics and foundations, Laxmi Publishers, 2017

3. Murthy V N S P., Geotechnical Engineering, UBS publishers, 2019

Reference Books:

1. Arora K.R., Soil Mechanics and Foundation Engineering, PHI publishers,2016.

2. Das M. B., Fundamentals of Geotechnical Engineering, Cengage learning, 2010




TP NN SR SRumaayds
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrgmezmera, wRa Suli)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme |Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A%
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 3103 MAJOR-25 DSE14 - Design of RCC Structures-I1 3 0 0 3 20 30 50 100
1. To understand the design concept of various concrete COl Design of earth retaining structures- cantilever and
structures and detailing. counterfort retaining walls.
2. To understand the design of underground and elevated liquid CO2 |Design of water retaining structures- underground, on-
retaining structures. ground and elevated water tanks.
C 3. To study the design of material storage structures. C CO3  Design of material retaining structures- bunkers and silos.
ourse ourse ;i o .
Objectives  |4. To know the effect of temperature on concrete structures Outcomes o4 ﬁzlﬁztr(:}rlz};:ﬁékfié?feframes ~ use of IS code for Wind
No. | COs Mapping with Program Outcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 2 3 2 2 2 1 2 2 2 1 1 3 2 3
2 CcO2 3 2 3 2 2 2 2 2 2 2 1 1 3 2 3
3 CO3 3 2 3 2 2 2 1 2 2 2 1 1 3 2 3
4 CO4 3 2 3 2 2 2 2 2 2 2 1 1 3 2 3
SYLLABUS
No. Content Hours COs
I Basic overview of several RC retaining structures — retaining wall, water tank, storage bins etc. 2 Cco1
I De;ign of earth retaining §tmctures- Introduction, Forces on retaining walls, types of retaining walls, Design of Cantilever, B col
design of counterfort retaining walls.
I Design of water retaining structures — Introduction, General considerations, design criteria, tanks resting on ground, 15 CcO2
underground tank, elevated tank
VI Des?gn of material retgining structures- silo and bunker — Difference between bunker and silo, design of square bunker, design . CO3
of circular bunker, design of silo
VII Multistorey building frames -calculation of forces due to Wind and seismic force based on IS CODE. 9 CO4
Total Hours 45
Text Books:
1. Krishnaraju, N., Advanced Reinforced Concrete Design, CBS Publishers, 2016.
2. Punmia, B. C., Jain, A. K., Jain, A. K., RCC Designs (Reinforced Concrete Design), Lakshmi Publishers, 2006.
3. BIS IS 456: Plain and Reinforced Concrete Code of Practice, 2000.
4. BIS IS 875 (part 3) : Code of practice for design loads (other thank Earthquake Force) for buildings and structures
5. BIS IS 1893( part-1) :2016 — Criteria for Earthquake Resistant Design of Structures
6. IS 3370 (Part I to Part 4) — Code of Practice for Concrete Structures for the storage of liquids, 2020

7. IS 4995 (Part 1 & 2) — Criteria for design of reinforced concrete bins for the storage of granulary and powderly materials, 2008

Reference Books:

1. Varghese, P. C., Advanced Reinforced Concrete Design, PHI pub., 2005.

2. Bhavikatti, S. S., Advanced R.C.C Design, New Age International Pub., 2016.

3. Park, R., Paulay, T., Reinforced Cement Concrete Structures, Wiley India Pvt. Ltd, 2009.

4. Pillai U., Reinforced Concrete Design, McGraw Hill Pub, 2009

5. M.L. Gambhir, Design of Reinforced Concrete Structures, PHI Learning Private Ltd., 2012

6. N. Subramanian, Design of Reinforced Concrete Structures, Oxford University Press, 2013




TSR VRN W SRUTaeyeRT

NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvaTead, URd j
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester A\
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE- 310X OE1- Transportation Engineering 3 0 0 3 20 30 50 100
1. PrOYlde. a systematic underst.andlng Of the causes aqd co1 Students will idea about the history of road development
Course motivations of Highway location, planning and geometric Course and plannine in India
Objectives design. Outcomes P g ]
2. To have idea about road planning and development. CO2 | Students will be confident in flexible and rigid pavement
designing
3. To have idea about the pavement design and pavement CO3 | Students will have idea about the construction of]
materials. highways.
4. To have idea about the hill roads and highway maintenance. CO4 | Students will be able to do planning and development of
hill road.
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 1 2 2 1 0 0 0 0 0 0 0 1 3 2 0
2 cO2 1 2 3 1 0 0 0 0 0 0 0 1 3 2 2
3 CcO3 3 2 3 1 1 0 0 0 0 0 0 1 3 2 2
4 CO4 1 2 3 1 1 0 0 0 0 0 0 1 3 2 0
SYLLABUS
No. Content Hours COs
Road development and planning: Brief history of road development, Road cross section, necessity of transportation|
I planning, classification of roads, road patterns, planning surveys, saturation system, highway planning in India, road CO1
development plans.
II Highway location and alignment: Basic requirements of an ideal alignment and factors controlling, engineering survey for co1
highway location, drawing and reports, highway projects.
III Highway geometric design: Highway cross section elements, sight distances, Design of horizontal alignment, Transition oz
curves and vertical alignment.
IV [Pavements design: Design factors, Design of flexible pavements, CBR, GI and Burmister methods, Design of rigid CO3
pavements.




V |Pavement materials: Soils, Aggregates and their characteristics, bituminous materials and mixtures, Portland cement

concrete. co3
VI Hill roads: General considerations, alignment, geometric design and construction, drainage, and maintenance problems in hill
roads. Highway maintenance: Pavement failures, maintenance of highway pavement, evaluation and strengthening of existing CO4
avements.
Total Hours 45
Text Books:

1. Khanna K S., Justo C E G., Veeragavan A., Highway Engineering, Nem Chand & Bros, 2020

2. Kadiyali R. L., Transportation Engineering, Khanna Publishers, 2021

3. enkatramiah C., Transportation Engineering (Highway Engineering), Orient Blackswan private limited, 2015.

Reference Books:

1. Papacostas S C., Prevedouros D P., Transportation Engineering, PHI publishers,2016

2. Chakroborty P., Principles of Transportation Engineering, PHI publishers,2020.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RrgmeaTerd, URd RIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester \%
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT| VIVA| EXAM| Total
CE-3106 MAJOR-26-LAB7- Geotechnical Engineering Laboratory - 11 0 0 2 1 20 30 50 100
1. Determine the shear strength of the soil. col1 Determine the In-situ density of soil by core-cutter and
sand replacement method.
2. Know the various site investigation tests. CO2 | Determinations of the N value of soil.
Study of Non-destructive Field test. CO3 | Understanding of the Shear test of soil.
Course
Course 4. Study of test to determine the unit weight of soil Outcomes | CO4 |Conduct Non-destructive test on soil
Objectives
5. Determine the shear strength of the soil.
COS | To determine liquid limit of soil
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 3 1 0 3 2 1 2 1 1 2 1 2 3 3 3
2 co2 3 3 0 2 2 1 2 1 1 2 1 2 3 3 3
3 CcOo3 3 1 0 3 2 1 2 1 1 2 1 2 3 3 3
4 | cos 3 3 0 3 2 2 3 2 1 2 1 2 3 3 3
5 | Cos 1 - 0 2 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
Determination of the shear strength of soil sample by vane shear test. 2 CO3
I
I Determination of field density of soil by sand replacement method. 2 CO1
III Determination of field density of soil by core cutter method. 3 Co1
IV |Determination of soil electrical resistivity
3 CO4
V  Determination of liquid limit of soil by cone penetration method. 3 COS
VI Determination of SPT value. 3 CO2
VII Determination of shear strength parameters of soil by direct shear test (Digitised) 3 o3
VI Determination of shear strength parameters by Unconsolidated Undrained Triaxial test (Digitized) 3
CO3
IX |Determination of shear strength parameters by Consolidated undrained Triaxial test (Digitized) 3
CO3
X |Determination of shear strength parameters by Consolidated drained Triaxial test (Digitized) 3 co3
Total Hours 30
Text Books:

1. Ranjan G., Rao A S R., Basic and applied soil Mechanics, New age international Publishers, 2016

2. Punmia B.C,, Jain K A., Soil Mechanics and foundations, Laxmi Publishers, 2017

3. Murthy V N S P., Geotechnical Engineering, UBS publishers, 2019

Reference Books:

1. Arora K.R., Soil Mechanics and Foundation Engineering, PHI publishers,2016.

2. Das M. B., Fundamentals of Geotechnical Engineering, Cengage learning, 2010
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AR (RramezTer, YRa )
.i-.‘-’ln. (Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-26
Department | Civil Engineering Semester A\
Credit Structure Marks Distribution
Course Code Course Name
L T P C |REPORT| VIVA | EXAM Total
CE- 3107 MAJOR-27- LABS- Structural Engineering Laboratory 0 0 2 1 20 30 50 100
Course Course COo1 1. At the end of the course, student will be able to
Objectives 1. To study the B.M and shear force in beams. Outcomes Evaluate the bending moment and shear force for
simple beams
2. To study the behaviour of column under buckling for CO2 | 2. At the end of the course, st}ldent will be able to
. . .. Understand about the behaviour of column under
different material and end conditions .
buckling load.
3. To study the member force in truss. CcO3 3. At the end of the course, stgdent will be able to
Analyse the nature of forces in truss
4. To learnt the behaviour of three hinged arch and suspension CO4 | 4. At the end of the course, student will be able to
bridge Understand about the behaviour of three hinged
arch and suspension bridge.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 | col 3 3 - - - - - - - - 1 - - 3
2 | co 3 3 - - - - i - i : 1 - - 3
3 | CO3 3 3 - - - - - - - - 1 - - 3
4 | CO4 3 3 - - - - - - - - 1 - - 3
SYLLABUS
No. Content Hours COs
1. Bending Moment and Shear force in Beams Loaded with concentrated forces. 30 CO1,
2. Experimental investigation of a symmetrical or unsymmetrical three hinged arch under loading. CO2,
3. Deflection of trusses under loads. CO03,
4. Various forms of buckling by Euler strut theory. CO4
5. Determination of the buckling force for the case of an elastic joint and elastic fixed end support.
6. Demonstration of the behaviour of a typical suspension bridge.
7. Measurement of the bar forces in various single plan trusses.
8. Determine of elastic line under different loads and under different support condition.
9. Distribution of forces in trusses.
10. Buckling behaviour of bars of different materials.
12. Deformation of bars under bending or torsion.
13. Experimental investigation of a parabolic arch under load
Total Hours 30

Text Books:

1. Punmia, B. C., Jain, A. K., Jain, A. K., Strength of Materials and Theory of Structures, Laxmi Publications, 1992

2. Wang C, Chu-Kia. Intermediate structural analysis. McGraw-Hill Publishers, 2017

3. Hibbeler, R. C., Structural Analysis, Pearson, 2017.

Reference Books:

1. Jain A, Reddy S., Basic Structural Analysis, Tata McGraw-Hill Education, New Delhi, 1994.

2. Norris, C. H., Wilbur, J. B., Utku, S., Elementary structural analysis. McGraw-Hill Science, 1976

3. Neal, B. G., The plastic methods of structural analysis, Chapman and Hall, 1966.
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CURRICULUM
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH
(RrgmeaTerd, URd )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A%
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT | VIVA | EXAM Total
CE- 3108 MAJOR-28 LAB 9- Fluid Mechanics Laboratory 0 0 2 1 20 30 50 100
COl . . . . .
1. To study the discharge measurement devices Determine the fluid flow discharge in pipe and open
channel
Course CcO2
Course [2. To learn the properties of various types of fluid flow Outcomes Application of momentum equation in fluid flow
Objectives - - .
3. To study the fluid flow through pipes CO3 |Analyze the losses in pipe flow
CO4
4. To study the fluid flow through open channels Examine the hydraulic properties of flow in open channels
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 3 1 0 0 0 0 0 0 0 0 2 3 0 0
2 co2 3 3 2 0 0 0 0 0 0 0 0 2 3 0 0
3 Cco3 3 3 2 0 0 0 0 0 0 0 0 2 3 0 0
4 CO4 3 3 2 0 0 0 0 0 0 0 0 2 3 0 0
SYLLABUS
No. Content Hours COs
I |Discharge measurement using Venturimeter, Orifice and mouthpiece col1
5
I Discharge measurement using triangular notch and rectangular notch CcOo1
III Determination of Darcy’s friction factor, relative roughness for laminar and turbulent flows CO2
IV Determination of coefficient of impact of jets on flat and curved blades 3 CO2
V  Minor Losses in a Pipeline
3 Cco3
VI |Verification of Bernoulli’s equation 3 CO3
VII Hydraulic jump produces by gradual slope plate and sudden fall plate in a rectangular open channel flume 5 CO4
VII [Study the impact of channel slope on flow velocity and discharge in an open channel 3 CO4
Total Hours 30

Text Books:

1. K.L. Kumar, Engineering Fluid Mechanics - Experiments, Eurasia Publishing House, 2014.

2. Jagdish Lal, Hydraulic Machines, Metropolitan Book Co, Delhi, 1995.

Reference Books:

1. John. M. Cimbala and Yunus A. Cengel, Fluid Mechanics: Fundamentals and Applications, McGraw-Hill Publication, 2020

2. F M White, Fluid Mechanics, Tata McGraw Hill Publication, 2011
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvizTe™, URd j
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A\
Credit Structure Marks Distribution
Course Code Course Name
L T C REPORT | VIVA | EXAM Total
CE-3109 AP2-02-SECC7-SKill Development-03 “Digital Construction and 0 0 2 1 20 30 50 100
Smart Infrastructure (BIM + IoT Integration)”
1. To introduce Building Information Modelling (BIM) and . ) )
digital construction workflows. CO1 | Develop simple BIM models using Revit.
Course 2. To demonstrate how IoT-based data can enhance Course Cco2 Understand integration of IoT data within digital design
Objectives infrastructure monitoring. Outcomes workflows.
Apply BIM principles for smart and sustainable
CO3 |.
infrastructure.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 2 2 - - 2 - - - - - - 1 3 - -
2 CcO2 3 3 1 3 3 1 - 1 1 - - 1 3 - R
CO3 2 2 1 2 2 2 - 1 1 - - 1 3 2 2
SYLLABUS
No. Content Hours COs
I |Overview of BIM concepts and lifecycle. Fundamentals of 3D modelling using Autodesk Revit. Collaboration, scheduling, and
clash detection in Navisworks. Integration of [oT data for real-time monitoring. Co1, COo2,
Mini Project: BIM model linked with IoT sensor data (e.g., temperature or load). CO3
Total Hours 30

Reference Books:

1. Chuck Eastman et al., BIM Handbook: A Guide to Building Information Modeling, Wiley, 2018.
2. Rafael Sacks et al., Building Information Modeling for Construction Managers, McGraw Hill, 2020.

3. Simon Sinek, Digital Construction and Smart Infrastructure, Elsevier, 2019.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrgmiamed, YRd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A%
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-311H Solid and Hazardous Waste Management 3 0 0 3 20 30 50 100
1. To learn about the Hazardous waste & solid Waste CO1 1. Understand the waste generation and disposal system

characteristics and waste management.

2. To understand the planning and engineering principles

Cco2 2. Suggest the appropriate method of disposal for the waste

Ol()jj(:el;zis\? es needed to address the Hazardous and Biomedical Waste OCbJ? elzl;isses type and its management
Management.
3. To Study the latest trend of disposal and recovery methods CO3 | 3. Understand the legislative and regulatory framework
and transportation of the waste. related to the generation, treatment, storage.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
> [ po1 | o2 [ Po3 | Po4a | POs | Pos | PO7 | POs | Po9 [ Po10 | PO11 | POI12 | PSO1 | Psoz2 | Pso3
COl1 3 1 0 0 0 1 3 1 1 1 1 2 3 3 3
2 CcO2 3 2 0 1 2 1 2 1 1 2 1 2 3 3 3
3 Cco3 3 2 2 1 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
Introduction to Solid waste: 45
Evolution, source types and generation of solid waste, handling, separation and storage at source, processing at the source,
| . . . . . . . . CO01, C0O2, CO3
primary collection, types of primary collection, Analysis of solid waste collection system and types of transfer system: analysis|
of collection system (part L, II, IIT) and types of transfer station.
Transport means and methods:
I unit operation for component separation, material recovery facilities (MRF), recycling of dry waste components, Disposal, col
and recovery methods: incineration, composting, anaerobic digestion, landfill, especial waste and integrated solid waste
management, finance and PPP related to solid waste management.

Il Policies for solid waste: MSW, C&D, Plastic waste, Bio-medical waste, E-waste, Collection and handling of above- CO3
mentioned waste types may also be included in the syllabus,

v [Treatment Technologies such as pyrolysis, gasification, bio-CNG, Biofuel production may also include. CcO3
Hazardous Wastes: Definition, Sources and Classification; Characteristics of Hazardous wastes: Ignitability, Corrosivity,

VI Reactivity, Toxicity, Generation of Hazardous Waste, Guidelines of Hazardous Waste Management Environmental Impacts| CO2. CO3
of Hazardous Wastes; Emergency Management: Indian and foreign legislation in respect of the above. Storage, Collection and ’
Transport of Hazardous Waste; Processing and Disposal of Hazardous Wastes
Hazardous Waste Reduction;

Vv Hazardous Waste Treatment, Physical and Chemical Treatment, Thermal Treatment, Incineration, Combustion Calculation COL. CO2
and Air requirements, Environmental Control Measures, Pyrolysis, Biological Treatment, Hazardous Waste Landfills, Secure ’
Landfill, Site Selection, Component of Landfill, Landfill Design and Operation, Deep Well Injection.

Hazardous Chemicals: Toxic chemicals, Flammable Chemicals, Pesticides, Explosives, Reactive Substances, Cyanide
Wastes, Water-soluble Chemical Compounds of Heavy Metals, & Toxic Metals; Hydrocarbons, Point Pigment Dyes, Oil

VI |[Emulsion Tars, Phenols, Asbestos, Acid/Alkaline Slurry, Physical Properties, Chemical Composition; Lethal Dose and CO3
Concentration on Human Life, Flora and Fauna; Case studies, Leakages, Explosion, Oil-spills, Fire of Hazardous Chemical
Storage

Total Hours 45
Text Books:

1. Frank Kreith and George Tchobanoglous Handbook of Solid Waste Management Book, Mc Graw Hill handbook.

2. George Tchobanoglous; Integrated solid waste management; Mc Graw Hill handbook, 28 april 2014.

3. S.K. Garg ,,Water Supply Engg. (Vol. I)* Khanna Publications, 2003.

4. Sunil Kumar, Municipal Solid Waste Management in Developing countries, Handbook CRC Press Taylor & Francis, 2016.

5. Frank Kreith and George Tchobanoglous Handbook of Solid Waste Management Book, Mc Graw Hill handbook.

Reference Books:

Vasudevan Rajaram, Mohammed Emran Khan, Sanjeev Agrawal, Faisal Zia Siddiqui Solid and Liquid Waste Management: Waste to Wealth Edition1st First

Published 2016.

2. Hazardous and other Wastes (Management & Transboundary Movement) Rules, 2016.

3. Solid Waste Management Rules, 2016




Semester - VI

SI No | Course Code Course Title L T P | C
1 CE-321A/ ELECTIVE 03-DSEO03 - Surveying - II 3 0] 0 3
CE-321B ELECTIVE 04-DSE04 — Environmental Engineering-II
2 CE-322A/ ELECTIVE 05-DSEO05 - Design of Advanced Steel 3 0] 0 3
CE-322B structural Elements
ELECTIVE 06-DSE06- Prestressed Concrete Structure
3 CE-323A/ ELECTIVE 07-DSEQ7 — Structural System Analysis 3 0] 0 3
CE-323B ELECTIVE 08-DSEO08 - Construction Management
4 CE-324A/ ELECTIVE-09-DSEQ9 - Sustainable Construction and 3 0] 0 3
Green Manufacturing
CE-324B ELECTIVE-10-DSE10- Engineering Hydrology
5 CE-320X OE-02 - Environmental Science and Engineering 3 010 3
7 CE-3206 AP2-03- VACS - Minor Project 0 01 4 2
8 CE-3207 MAJOR-29 - LAB10 - Computer Applications in Civil 0 0] 2 1
Engineering
9 CE-3208 MAJOR-30- LAB11 Civil Engineering Drawing Lab- I 0 0| 2 1
10 CE-325A ELECTIVE-11 - LAB12- Surveying Laboratory — 11 0 0] 2 1
CE-325B ELECTIVE-12 — LAB13 — Advanced Environmental
Engineering Laboratory
11 CE-3210 AP2-04 SECCS Skill Development - 04 0 0] 2 1
12 | CE-321H Structural Dynamics 3 0| 0 | 3%
Contact Hours 15 0] 12
*Credit for B. Tech (Hons)
Total Credits 21
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RreqmvizTe™, URd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE-321A ELECTIVE 03-DSE03 - Surveying - I1 3 0 0 3 20 30 50 100
1. To experience the different surveying methods such as col Understand the basic of trigonometric levelling and
trigonometric levelling and tacheometry. tacheometry.
Course . . . Course Have the knowledge on various types of curves and types
Objectives 2. To study different types of curves and triangulation methods. | §tcomes | CO2 of triangulation survey.
3. To understand the basic of GPS, GIS, remote sensing, and total Cco3 Attain knowledge GPS, GIS, remote sensing, and total

station. station

N co Mapping with Program Outcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COo1 2 2 0 0 0 0 0 0 1 0 0 0 3 0 0
2 co2 3 3 0 0 0 0 0 0 1 0 0 0 2 0 0
CcO3 3 3 0 0 0 0 0 0 1 0 0 0 3 0 0
SYLLABUS
No. Content Hours COs
I [Levelling: Trigonometric levelling, Base of the object accessible, base of an inclined object accessible, R.L of an elevated, 45
. > : o . ) . . . CoO1
oints with inaccessible bases, Cross-sectioning, profile levelling, precise levelling, reciprocal levelling
Il [Tachometry: Instrument used, Methods of Tacheometry, fixed hair method, movable hair method, range finding. Cco1
III Curves: Types of curves, elements of curve, different methods of setting out-simple circular curves, compound curves,
reverse curves, transition curves, types of transition curves, super- elevation, suitability of a circular curve, vertical curves. CcO2
Triangulation: Principles of triangulation, Classifications, purpose, layout, Field work, Types of triangulation station.
IV [Total Station and GPS: Basic principles, classifications, applications, comparison with conventional surveying.
Electromagnetic wave theory, electromagnetic distance measuring system - principle of working and EDM instruments, CO3
Components of GPS — space segment, control segment and user segment, reference systems, satellite orbits, GPS
observations. Applications of GPS.




V [Introduction to GIS: Introduction — GIS definition, development, application areas. GIS Applications — Transportation, Water]
Resources, Environment, Geology, Emergency Management, Agriculture, Urban planning, climate change, Business
Introduction to Remote Sensing Techniques: Advantages of Remote Sensing over conventional surveying methods,
|Applications: Geosciences, Water Resources, Land use — Land cover, Transportation Engineering, Image Interpretation.

CO3

Total Hours

45

Text Books:

1. Gopi S, Sathikumar R, Madhu N., Advanced Surveying: Total Station, GIS and Remote Sensing, Pearson Education India, 2017.
2. Duggal S.K., Surveying Volume-II, Tata McGraw Hill Publisher, New Delhi, 2017.
3. Arora. K.R., Surveying Volume-II, Standard Publishers Distributors, 2019.

Reference Books:

1. Agor R., A Textbook of Surveying and Levelling, Khanna Publishers, New Delhi, 2015.
2. James B. C, Randolph H. W., Introduction to Remote Sensing, The Guilford Press, 2011.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID| END Total
CE-321B ELECTIVE-04 DSE-04 - Environmental Engineering I1 3 0 0 3 20 30 >0 100
1. To Learn & analyze the efficiency of the wastewater treatment co1l | 1. Analyze the wastewater treatment system efficiency
system and design various components.
2. To know about the sewer system in urban condition coz | 2. Design the sewer system
3. To understand the municipal solid waste, its source, disposal CcOo3 | 3. Know the control standards of air and noise pollution.
Course and treatment methods Course
Objectives 4. To learn about the air pollution and noise pollution Outcomes | CO4 | 4. Understand the role of ecology in environment.
COS5 5. Select the method of treatment for different forms of
MSW generated
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COo1 3 1 0 0 0 1 2 1 0 0 1 2 2 3 2
2 CcO2 3 0 1 1 1 0 2 0 1 0 1 2 2 3 3
3 COo3 3 0 2 0 0 0 1 0 0 0 3 0 2 3 2
4 CO4 3 1 1 0 0 0 3 0 0 0 0 0 3 3 3
5 CO5 3 3 2 0 0 0 3 3 0 0 2 2 2 3 2
SYLLABUS
No. Content Hours COs
45
I Sanitary Engineering COL. CO2. CO3
Definition of sullage, sewage, sewerage, sewer, refuge, garbage, sewage treatment/Disposal system and waste water management. ’ ’
Sewage Systems, Collection and Conveyance
I Strength of Sewage, Sampling of Sewage to analyze for Physical, Chemical and Biological Parameters; Decomposition off CO3
sewage, comparison, Design of Sewer; Domestic and industrial sewage, volume of domestic sewage, variability of flow, limiting
velocities-Self cleansing and Maximum velocities of sewer; Types of Sewers.
1 ‘Waste Water Flow O3
Estimation of Dry Weather Flow and Storm Water, Variation of flow, Estimation of design discharge.
'Waste Water Characteristics
rv [Physical, chemical, and biological characteristics of sewage and wastewater, effluent standards CO4
'Waste Water Disposal and Treatment
Treatment Methods — Principles; Dilution, self-purification, Flow diagram of conventional sewage treatment plant, Primary treatment|
y [ screens, Grit Chambers, detritus tank, skimming tank, Type — III and Type — IV settling, Design of secondary sedimentation| CO5
tank. Secondary treatment — Trickling fitters, Biological contractor, activated sludge process, Sequencing Batch Reactor (SBR);
Membrane Bioreactor (UASB); Waste Stabilization Ponds; oxidation pond and ditches, aerated lagoon; Tertiary Treatment of Sewage;
Decentralized Sewage Treatment & Reuse.
Treatment and Disposal of Sludge
VI Sludge characterization; Thickening; Design of gravity thickener; Aerobic and anaerobic digestion; Standard rate and High rate CO5
digester design; Biogas recovery; Sludge Conditioning and Dewatering; Sludge drying beds; Standards for Disposal Methods;
dilution; Mass balance principle; elf purification of river; Oxygen sag curve.
Total Hours 45
Text Books:
1. Environmental Engineering, Peavy H. S., Rowe D. R. and George Tchobanoglous, McGraw-Hill International.

2.

Water Supply and Sewerage, McGhee T. J, McGraw-Hill Inc.,

3.

Garg, S.K., "Environmental Engineering", Vol. 1 & II Khanna Publishers, New Delhi, 2005.

Reference Books:

1. Introduction to Environmental Engineering, Davis M. L and Cornwell D. A McGraw-Hill, Inc.

2. Wastewater Engineering- Treatment and Reuse, Metcalf & Eddy (Revised by G. Tchobanoglous, F. L. Burton and H. D. Stensel), Tata McGraw Hill.

3. Chemistry for Environmental Engineers, Sawyer C. N., McCarty P. L and Parkin G. F., McGraw- Hill.

4. APHA, Standard Methods Examination of Water and Wastewater, American Public Health Association, Washington DC, 1995.

5. Manual for water supply and treatment, Central Public Health & Environmental Engineering Organization, Ministry of Housing and Urban Development, Govt.

of India, 1999.
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Credit Structure Marks Distribution
Course Code Course Name
L T INT MID END Total
CE- 322A ELECTIVE 05-DSE0S5 Design of Advanced Steel Structural 3 0 0 3 20 30 50 100
Elements
COL |1, At the end of the course, student will be able to: Design
1. To study the behavior and design of member subjected to eccentrically loaded compression members (Beam-
combined forces. Columns) and their base plates.
2. To understand the analysis procedure and design of base CO2 |2. At the end of the course, student will be able to:
c plate subjected to different loading conditions. analyze and design the base plate.
ourse
Objectives 3. To study the design of Gantry girder, welded plate girder, Course CO3 |3. At the end of the course, Student will be able to:
stiffeners and connections. Outcomes Design welded plate girder and other components as
well as gantry girder for industrial structure.
CO4 |4. At the end of the course, student will be able to:
4. To calculate the wind forces on various types of structures. Calculate the wind load acting on various structure to
be built in various locations.
COS |5. Atthe end of the course, student will be able to: Design
5. To understand the design of industrial buildings/bents/ industrials structure and their component such as girts,
wind girders, bracings systems purlins etc.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 3 2 1 - - - - - - 2 1 -
2 CcO2 3 3 3 2 1 - - - - - - 2 1 -
3 CO3 3 3 3 2 1 - - - - - - 2 1 -
4 CO4 3 3 3 2 1 - - - - - - 2 1 -
5 CcO5 3 3 3 2 1 - - - - - - 2 1 -
SYLLABUS
No. Content Hours COs
Introduction to beam-column - behavior - strength interaction design of beam column - beam - column subjected to combined 45 CO1
forces - column bases - slab base - gusseted base moment resistant base plate. & CO2
Welded plate girders analysis and design using IS800-2007 - curtailment of flange plates-stiffeners - Introduction to hybrid CO3
girders - analysis and design of gantry girder.
Design of industrial building roofing, cladding and wall material structural components and framing types of roof trusses CO4
components - wind load estimation for different type of structures for various zones.
Approximate analysis of industrial bents/PEB design of purlins and wall girts using Channel and Angle sections; cold formed COs
steel purlin - Design of wind bracings-wind girders gable columns
Total Hours 45
Text Books:
1. Duggal, S. K., Limit state design of steel structures, Tata McGraw Hill Publishers, 2019.

2. Subramanian, N., Steel structures-Design and practice, Oxford University Press., 2018.

3. Negi, L. S., Design of Steel Structures, Tata Mc Graw Hill Publishers, 2017.

Reference Books:

1. Bhavikatti, S. S., Design of Steel Structures (By Limit State Method as Per Is: 800 2007). IK International Pvt Ltd., 2019

2. SP6 (1)-1964, IS hand book for structural Engineers. Bureau of Indian Standards, New Delhi.

3. IS 800 - 2007, Code of practice for general construction in steel, Bureau of Indian Standards, New Delhi. 5)




Steel mechanical properties - Auxiliary Materials like duct formers.
Prestressing Systems: Principles of pre-tensioning and post tensioning - study of common systems of prestressing for
wires strands and bars.
Losses of Prestress: Losses of prestress in pre tensioned and post tensioned members - I.S. code provisions.
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Mol T (Rrame=merd, HRd )
"y (Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 322B ELECTIVE 06-DSE06 Pre-stressed Concrete Structures 3 0 0 3 20 30 50 100
1. To learn the principles, materials, methods and systems of CO1 |1 At the end of the course, student W““ l?e able to:
restressin Understand the concepts of pre-stressing in concrete
P & structures and identify the materials for pre-stressing
2. To know the different types of losses and deflection of CO2 (2. At the end of the course, student will be able to:
prestressed members. Estimate losses of pre-stressing. and deflection
Course 3. To learn the design of prestressed concrete beams for CO3 |3. At the end of the course, student will be able to:
Objectives flexural, shear and to calculate ultimate flexural strength of Course Analyze and design Pre-stressed Concrete section.
beam. Outcomes
. . CO4 |4. Atthe end of the course, student will be able to: Design
4. To learn the design of anchorage zones, composite beams, . .
. - . anchorage zones, composite beams and continuous
analysis and design of continuous beam.
beams
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 Co1 3 3 3 3 - - - - 2 - 2 3 1 1
2 CcO2 3 3 3 3 - - - - 2 - 1 3 - 1
3 CO3 3 3 3 3 - - - - 2 - 1 3 1 1
4 CO4 3 3 3 3 - - - - 2 - 1 3 - 1
SYLLABUS
No. Content Hours COs
Fundamentals of prestressing - Classification and types of prestressing Concrete Strength and strain characteristics - 45 CO1

Basic assumptions of flexural design — Permissible stresses in steel and concrete as per 1.S.1343 Code — Different Types CO2
of sections - Design of sections of Type I and Type II post-tensioned and pre-tensioned beams — Check for flexural
capacity based on 1.S. 1343 Code — Influence of Layout of cables in post-tensioned beams — Location of

wires in pre-tensioned beams — Design for shear based on I.S. 1343 Code.

Factors influencing deflections — Short-term deflections of uncracked members — Prediction of longterm deflections due CO3
to creep and shrinkage — Check for serviceability limit states. Determination of anchorage zone stresses in post- tensioned
beams by Magnel’s method, Guyon’s method and 1.S. 1343 code — design of anchorage zone reinforcement — Check for
transfer bond length in pretensioned beams— design of anchorage zone reinforcement —
Check for transfer bond length in pretensioned beams

Shear and Bond: Shear and bond is prestressed concrete beams - conventional design of shear reinforcement - CO4
Ultimate shear strength of a section - Prestress transfer in pretensioned beams-Principles of end block design.
Partial prestressing — methods of achieving partial prestressing, merits and demerits of partial prestressing.

Total Hours

45

Text Books:

1. Krishna Raju. N., “Prestressed Concrete”, Tata Mc Graw Hill.,6th Edition

2. Lin.T.Y, “Prestressed concrete”, Wiley India, 2010.

3. Nawy, E. G., Prestressed concrete a fundamental approach 4th edition, Pearson Education, Inc. New Jersery, US., 2003.

Reference Books:

1. Rajagopalan, “Prestressed concrete”, Narosa Publishing House, 2017, 2nd Edition.

2. 1S 1343:2012. Prestressed concrete - code of practice, Bureau of Indian Standards (BIS), New Delhi, India., 2012.

3. Dayaratnam, P. — Prestressed Concrete Structures, Oxford & IBH, 2000.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A\
Credit Structure Marks Distribution
Course Code Course Name
T | C INT MID END Total
CE- 323A ELECTIVE 07-DSE07 Structural System Analysis 3 0 0 3 20 30 50 100
COl |1 Attheend of the course, student will be able to: apply
1. To understand the importance of degrees of freedom and the the basic concepts of matrix methods in structural
concept of principle of superposition. analysis
2. To know about the concept of strain energy and principle of CO2 |2. At the end of the course, student will be able to:
virtual work. develop stiffness and flexibility matrices.
Oﬁf) u:s ¢ Course | CO3 ‘
Jectves 13, To study the transformation of system matrices and element | Qutcomes 3. At the end of the course, Student will be able to:
matrices for the determinate and indeterminate structures. Analyses the structure using flexibility and stiffness
method.
CO4
4. To analyze the forces in structures like continuous beam, 4. At the end of the course, student will be able to:
truss and frames using stiffness and flexibility method. transform system coordinates to element coordinate.
5. To understand the behaviour of structures due to thermal CO5 . At 'the end of the COUISE, student will be able to:
. determinate the force In various members due to lack of
expansion and lack of fit. .
fit and thermal expansion
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 Co1 3 3 3 - 1 1 - - - - 1 2 2 1
2 CcO2 3 3 3 - 1 1 - - - - 1 2 2 1
3 CO3 3 3 3 - 1 1 - - - - 1 2 2 1
4 CcCO4 3 3 3 - 2 1 - - - - 1 2 2 1
5 CO5 3 3 3 - 2 1 - - - - 1 2 2 1
SYLLABUS
No. Content Hours COs
1 |Generalized measurements Degrees of freedom Constrained Measurements -Behavior of structures Principle of superposition. 45 CO1
Stiffness and flexibility matrices Constrained measurements - Stiffness and flexibility coefficients from virtual work.
2 Strain energy Stiffness and flexibility matrices from strain energy - Symmetry and other properties of stiffness and flexibility CO2
matrices Betti's law and its applications -Strain energy in systems and in elements.
3 |Determinate and indeterminate structures Transformation of element matrices to system matrices Transformation of system CO3
vectors to element vectors Normal coordinates and orthogonal transformations
4 [Flexibility method applied to statically determinate and indeterminate structures Choice of redundants Transformation of CO4
redundants - Internal forces due to thermal expansion and lack of fit
5 |Development of the method Internal forces due to thermal expansion and lack of fit - Application to symmetrical structures - COS5
Comparison between stiffness and flexibility methods.
Total Hours 45
Text Books:
1. Moshe, F., Rubenstein, Matrix Computer Analysis of Structures, Prentice Hall, New York, 1986.
2. Natarajan, C., and P. Revathi. Matrix Methods of Structural Analysis: Theory and Problems. PHI Learning Pvt. Ltd., 2014.
3. Pandit G.S. and Gupta S.P., Structural Analysis — A Matrix Approach, Tata McGraw Hill Publishing Company Ltd., 200

Reference Books:

. Manickaselvam V.K., Elements of Matrix and Stability Analysis of Structures, Khanna Publishers, New Delhi, 1998.

William Weaver, Jr and James M.Gere, Matrix analysis of framed structures, CBS Publishers & Distributors, Delhi, 1995

Negi L.S. and Jangid R.S., Structural Analysis, Tata McGraw Hill Publishing Co. Ltd. 2004

1
2
3.
4. Rajasekaran S, Computational Structural Mechanics, Prentice Hall of India, New Delhi, 2001.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total

CE- 323B ELECTIVE 08-DSE08 - Construction Management 3 0 0 3 20 30 50 100

CO1 |At the end of the course, student will be able to explain the

tand the principles of truction planni ) .
Understand the principles of construction planning and functions of construction management.

management.

CO2 |At the end of the course, student will be able to design bar

To learn methods of project scheduling and control. charts and CPM/PERT networks for project scheduling.

. o . . CO3 |At the end of the course, student will be able to organize
To understand site organization and supervision techniques.

Course resources (men, materials, machines, and money)
Objectives Oﬁ;’c‘(‘;;ees effectively
CO4 |At the end of the course, student will be able to design
To estimate project costs and manage resources efficiently. safety and quality control measures at construction sites.
To apply modern construction management tools.
No. | COs Mapping with Program Outcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 Col1 3 2 1 3 3 3 2 3 3 3 3 3 3 3
2 cOo2 3 3 1 3 3 1 1 1 3 1 3 3 2 3
3 Cco3 3 2 2 1 3 2 2 2 3 1 3 3 2 2
4 CO4 3 3 3 2 2 3 2 3 3 2 2 3 2 3
SYLLABUS
No. Content Hours COs
1. | Introduction to Construction Management: 45 CoO1

Definition and objectives of construction management- Importance and functions of construction management- Role and
duties of construction manager- Stages of construction project- Organization structure of construction project (line,
functional, and matrix type)

2. | Construction Planning and Scheduling: CO2
Types of construction planning: preliminary, master, and detailed- Planning tools: Bar chart (Gantt chart), Milestone chart
Network techniques: CPM (Critical Path Method) and PERT (Program Evaluation and Review Technique)- Time-cost
optimization- Resource allocation and levelling

3. | Organization and Supervision: Cco3
Site layout and selection- Site organization structure- Duties of site engineer and supervisor- Records and registers
maintained at site- Communication and coordination among project team members

4. | Construction Equipment and Materials Management: CO3
Importance of equipment management- Factors affecting selection of equipment- Equipment used for earthwork,
concreting, and material handling- Inventory control and procurement process- Material storage and handling on site

5. | Construction Safety, Quality, and Environmental Management: CO4
Causes of accidents and preventive measures- Safety practices at site (PPE, scaffolding, excavation, electrical, and fire
safety)- Quality control of materials and workmanship- Environmental impact and waste management on site

6 | Modern Construction Management Techniques: CO4
Introduction to project management software (MS Project, Primavera, etc.)- Introduction to Building Information
Modelling (BIM)- Sustainable construction practices- Use of drones and digital monitoring in project management

Total Hours 45

Text Books:

1. Construction Engineering & Management, 5th Edition, Dr. S. Seetharaman, Publisher: Umesh Publications, 2018

2. Construction Of Structures And Management Of Works, S C Rangwala (Author), Charotar Publishing House Pvt. Ltd. - Anand (1 January 2009)

3. The Text Book of Building Construction, S. P Arora (Author), S. P Bindra (Author), Dhanpat Rai & Co.; 2014th edition (1 January 2010)

Reference Books:

1. Construction Project Management, 4th Edition, K. K. Chitkara, McGraw Hill India, Published: May 6, 2019

2. Project Planning and Control with PERT & CPM, Dr. B.C. Punmia & K.K. Khandelwal, Laxmi Publications Pvt. Ltd., New Delhi

3. Construction Planning and Management, P.S. Gahlot & B.M. Dhir, New Age International Publishers, New Delhi




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-324A ELECTIVE 09- DSE9 - Sustainable Construction and Green 3 0 0 3 20 30 50 100
Manufacturing
1. To explain the importance of sustainable built environment. CO1 Understand the values and societal importance of the built
environment.
Course ) o emphasis the signifi f sustainable development and (oo™
Objectives » 10 cmphasis the sighiticance ot sustainable development and - gygecomes CO2 | Understand the influence on a sustainable development.
construction.
3. To introduce the techniques and for assessing environmental Cco3 Gain knowledge on how to use environmental impact
impact. assessments as a tool for design.
4. To perform the service life and life cycle assessments. CO4 Coqstruc‘uon and management of a sustainable built
environment.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COol1 3 0 2 0 1 3 3 0 0 0 0 3 3 2 0
2 Cco2 3 3 2 2 2 3 3 0 0 0 0 3 3 3 0
3 Cco3 3 3 3 2 3 3 3 0 0 0 0 3 3 3 2
4 Cco4 3 2 3 3 2 3 3 2 2 0 2 3 3 2 3
SYLLABUS
No. Content Hours COs
Sustainability and resources, need, present practices at national and international level: Understanding the significance of
[ [Ssustainability and challenges. 8 CO1
I The Sustainability Quadrant - challenges & issues, Government initiatives: Insight into government policies and sustainable - col
ractices.
I Construction Product, Process Design, and Development: Sustainability of resources, process modifications, and performance] 8 co2
evaluation.
IV Sustainability assessment using standard approaches (LEED/GRIHA): Rating processes for sustainable construction. 7 CO2
Socio-economic feasibility of sustainable construction products: Design innovations and social constraints in sustainable]
v roducts. 7 Cco3
Life Cycle Assessment and Costing: Cost analysis, present value assessment, life cycle stages, and sensitivity/break-even
VI : 8 CO4
analysis.
Total Hours 45
Text Books:

1. Horne R. E., Grant T., Verghese K., ‘Life Cycle Assessment: Principles, Practice and Prospects’, CSIRO, 2009.

2. Karli Verghese, Helen Lewis, Leanne Fitzpatrick, ‘Packaging for Sustainability’, Springer, 2012.

3. Jain, A. K. "The Idea of Green Building.", Khanna Publishers, 2014, First Edition.

Reference Books:

1. Kibert J.Charles, “Sustainable Construction: Green Building Design and Delivery”, Jhon Wiley & Sons Inc, 6th Edition, 2014.

2. Phillip F. Ostwald, “Construction Cost Analysis and Estimating”, Prentice Hall Press, Delhi, 3rd Reprint, 2015.

3. Lal, Ashwini Kumar. Handbook of low-cost housing, New Age Publishers,4th Edition, 2010.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 324B ELECTIVE 10 DSE10 - Engineering Hydrology 3 0 0 3 20 30 50 100
1. To provide knowledge on principles and processes governing CO1 |Describe the basic concepts of hydrology and integrate the
the movement of water through the hydrologic cycle. physical hydrological processes.
. . . . CO2 Describe the various process, measurement and estimation
2. To analyse and estimate various components in hydraulic . i . : .
cvele of hydrological components: evaporation, infiltration,
Course yele. C stream flow etc
Objectives 3. To arrive rainfall-runoff model o ?urse Cco3 To Devglop mnoff agd hydrograph estimation and apply
utcomes into engineering practices.
CO4 |Apply various statistical methods for hydrological
4. To study the occurrence of flood and flood routing analysis. Understanding and analysis of channel, flood
routing and groundwater hydrology.
5. To understand the groundwater occurrence, movement and
pumping test.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 1 0 0 0 2 1 0 0 0 0 2 3 0 0
2 co2 3 2 0 0 0 2 0 0 0 0 0 2 3 0 0
3 CcOo3 3 3 3 0 0 2 0 0 0 0 0 2 3 0 0
4 Cco4 3 3 3 0 0 2 0 0 0 0 0 2 3 0 0
SYLLABUS
No. Content Hours COs
Introduction to Hydrologic cycle, water budget equation, basic concepts of weather systems, characteristics of precipitation in 3
I [ndia. col
I [Precipitation: Weather system for precipitation, Characteristics of precipitation, Rain Gauge Network, Test for consistency of 4 Cco2
data, analysis of rainfall data, intensity-duration-frequency analysis, Depth-Area-duration relationship
III [Evaporation and Evaporation Process, measurement, estimation and control of evaporation, Evapotranspiration,
measurement and estimation of evapotranspiration, interception and depression storage, Infiltration process, measurement of 5 CO2
infiltration, infiltration models and infiltration indices and effective rainfall
IV Stream flow measurement: measurement of stage, measurement of velocity, area-velocity method, Stage-discharge CO3
relationship, extrapolation of rating 4
V  [Runoff: Runoff characteristics of streams, flow-duration curve, flow-mass curve, runoff computation 3 CO3
VI Hydrograph: Factors affecting flood hydrograph, Components of a hydrograph, Base Flow separation, effective rainfall, unit]
hydrograph, derivation of unit hydrograph, unit hydrograph of different durations, use and limitations of different hydrograph, 6 CO3
Distribution graph, synthetic unit hydrograph
VII [Floods: Estimation of peak discharge, rational method, SCS method and unit hydrograph method, Design flood, return period, 5
flood frequency analysis, probabilistic and statistical concepts. Gumbel’s and log Pearson Type III methods. Co4
VIII [Flood routing: Basic Equations, hydrologic storage routing, attenuations, hydrologic channel routing, hydraulic method of 5
flood routing, flood control. Co4
IX [Sediment transport in rivers: properties of the sediment, bed load, suspended load, total load, stable channels, riverbed 3
variations, scour, measuring techniques co4
X |Groundwater: Occurrence of groundwater, types of aquifers, aquifer properties, Groundwater movement, Darcy’s law,
Conductivity and Transmissivity, yield from a well under steady state conditions, Pumping tests, unsteady flow in unconfined 7 CO4
aquifers, well losses and specific capacity
Total Hours 45
Text Books:

1. Subramanya, K., Engineering Hydrology, Tata Mc Graw Hill Pub. Co., New Delhi, 2017.

2. Chow, V. T., Maidment, Mays, L. A. Applied Hydrology, Tata Mc Graw Hill Pub. Co., New York, 2017

3. Raghunath H.M, Ground Water Hydrology, New Age International (P) Limited, 2007.

Reference Books:

1. Viessman W, Lewis G. Introduction to Hydrology, Prentice Hall of India, 2003

2. QOjha CSP, Berndtsson R., Bhuiya P., Engineering Hydrology, Oxford University Press Co., New Delhi, 2008

3. Garde R J, River Morphology, New Age International Ltd, 2015
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
RremvaTeg, URa
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 320X OE-02 - Environmental Science and Engineering 3 0 0 3 20 30 50 100
To develop understanding of atmospheric science including] CO1 1. Will understand source and cycle of water in our
quantifying climate sensitivity to changes in greenhouse gases and environment,
interrelation between the various components of the climate
System.
2. To define and classify natural water sources, water demand, CO2 2. Comprehensive overview of the water supply|
population forecasting system and its design its flow and efficiency
O(;f)ur.se 3. To study the various water treatment methods for drinking and| OCourse Co3 3. Understand the fundamental principles of existing
Jectives v aste water utcomes and emerging technologies for the treatment of
water
4. To understand and study the urban - rural sanitation system CO4 4. Deal with the various rural and urban sanitation
systems
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl1 3 1 0 0 0 1 3 0 1 1 0 2 3 3 3
2 CcO2 3 1 0 1 2 1 2 0 1 2 0 2 3 3 3
3 CO3 3 1 2 1 2 1 2 0 1 2 0 2 3 3 3
4 CO4 3 1 0 0 0 2 3 0 1 2 0 2 3 3 3
SYLLABUS
No. Content Hours COs

Introduction: Environment and ecology, source of water, water demand and supply, population forecasting, design period.

I Physical chemical and biological characteristics of water and waste water, chemical significance of pollutant parameters and 5 CO1, CO2,
effluent discharge standards. CO3
Primary treatment:

screening, neutralization, equalization, flocculation, sedimentation, floatation, stripping. Tertiary treatment:

II o : O D ). ; 8 CO2
Oxidation/reduction, precipitation, adsorption, ion exchange and membrane processes, disinfection
Policies for solid waste: MSW, C&D, Plastic waste, Bio-medical waste, E-waste, Collection and handling of above-

IIT mentioned waste types may also be included in the syllabus, 8 CO3

Water distribution systems:

different pipe systems, design considerations, laying, testing and effects of pipe corrosion and its preventive measures. Sewers:
IV |hydraulic design, construction and appurtenances, operation and maintenance. Pumps and pumping: necessity, types of pumps,| 10 CO3
characteristics curves, selection criteria, economical diameter of pumping/transmission main, problems in sewage pumping

Rural and Semi urban sanitation: Collection and disposal of dry refuse, sullage, excretal waste, night soil disposal without
V] |Water carriage, latrines, chemical toilets, precast units for low cost sanitation. Management of municipal solid waste (MSW), 5 CO02, CO4
source, method of collection, disposal, landfill types.

Air pollution: Fundamentals of air pollutants and impact, ambient air monitoring, emission factors; overview of prediction|

V' models, air pollution control techniques, suppression and consolidation of dust. 5 CO3
VI INoise Pollution: Fundamentals of Noise Pollution and Impact, monitoring and control measures 4 Cco3
Total Hours 45

Text Books:
1. Punmia B.C., Environmental Engg. (Vol. I), Laxmi Publications, 2005.

2. Garg S.K., Water Supply Engg. (Vol. I), Khanna Publications, 2003.
Reference Books:

1. Peavy & Rowe, Environmental Engineering, McGraw Hill Publications, 2017.

2. Birdie G.S., Water Supply, Dhanpath Roy publication, 2017.
3. Davis M. L., Cornwell A. A., Introduction to environmental engineering, Mc Graw Hill publishers, 2014.
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C [REPORT| VIVA EXAM | Total
CE- 3207 MAJOR-29- LAB10- Computer applications in Civil Engineering 0 0 2 1 20 30 50 100
1. To have knowledge of use of the different types software in col1 1. Student should have a clear idea to use the civil
Civil Engineering engineering related software
Course 2. To 1dent1fy the problems faced.by civil engineers in drayvmgs Course 2. Drawings can be made with the help of AutoCAD in
Objectives and analysis to solve the same in the shorter duration with the | Qutcomes | CO2 shorter duration
aid of softwares.
3. To be expert in modeling, analysis, Designing and CcOo3 3. Students will be expert in modelling, analysis,
programming Designing and programming
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 COol1 3 3 1 2 1 1 1 1 1 - 1 2 1 1
2 CcO2 3 3 1 2 1 1 1 1 1 - 1 2 1 1
3 CO3 3 3 1 2 1 1 1 1 1 - 1 2 1 1
SYLLABUS
No. Content Hours COs
Introduction of Auto CAD - Limits, units, Grid, Snap, Osnap. 10 CO1
Standard tool bars: Match properties, pan, zoom.
Draw: Line, Pline, MLine, Rectangle, polygonal Arc, Circle, Donut, Spline, Ellipse, Boundary, Hatch, Text, MText.
Modify/Edit: Erase, copy, Mirror, offset, array, move, rotate, scale, stretch, lengthen, trim, Extend, Break, Chamfer, fillet,
Explode.
Dimensioning: linear, aligned, Baseline, Continue, Radius, diameter, Angular, Style. Layer: New layer, current layer, freeze,
lock, colour, line type, line weight, delete.
View: UCS, view, View ports.
3-D: Solid editing, Shade, render, 3d — orbit. Preparation of a Building Plan, elevation and Section in Detail.
Introduction to STAAD Pro software - Model generation, Analysis & Steel & Concrete design 10 CO2
Introduction to MATLAB -Matrix Operations, Colon Generators and submatrices, Common MATLAB commands, 10 CO3
Programming in MATLAB
Total Hours 30

Text Books:

1. Kirkpatrick, James M. The AutoCAD (R) Book: Drawing, Modeling, and Applications Using AutoCAD (R) 2006. Prentice Hall Press, 2008.

2. Wohlers, Terry T. Applying AutoCAD: A Step-by-step Approach for AutoCAD Release 13 for DOS. McGraw-Hill, 1995.

3. Naganathan S, “Learn Yourself STAAD.Pro V8i: Structural Analysis and Design using STAAD.Pro V8i, Lambert academic publication, 2012.

4. Higham, Desmond J., and Nicholas J. Higham. MATLAB guide. Society for Industrial and Applied Mathematics, 2016.

Reference Books:

1. Omura, George. Mastering AutoCAD 2013 and AutoCAD LT 2013. John Wiley & Sons, 2012.

2. Hamad M, “Using STAAD Pro 2006 Shroff, 2006.
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CURRICULUM
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH
(RrgmeaTer™d, WRd )
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT | VIVA | EXAM Total
CE- 3208 MAJOR-30 LABI11 - Civil Engineering Drawing 0 0 2 1 20 30 40 100
1. To understand the principles of planning and bylaws. CO1 | Create, analyses, and produce 2D drawings manually.
2. To draw ‘plan, elevation and section of public and industrial €02 | To study and understand civil engineering drawings.
load bearing and framed structures.
Course 3. To gain the knowledge of limit state design for flexure, shear, Course CO3 | Draw the plan, section and elevation of a building.
Outcomes torsion, bond, and anchor. Outcomes
4. To draw plan, elevation and section of public and industrial CO4 | Detailing building plans in CAD environment.
structures.
S. To prepare detailed working drawing for doors, windows, etc.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | POI12 PSO1 | PSO2 | PSO3
1 Co1 3 0 3 2 3 1 1 0 0 0 0 2 3 0 3
2 cO2 3 3 2 2 2 2 0 0 0 0 0 3 3 2 0
3 CcO3 3 0 3 0 3 0 0 0 0 2 0 2 3 0 3
4 Cco4 3 0 3 0 3 0 0 0 2 0 3 3 3 0 3
SYLLABUS
No. Content Hours COs
Classification of buildings - Principles of planning - Dimensions of buildings - Building bye-laws for floor area ratio - 5 co2
I |Orientation of buildings - Lighting and Ventilation.
II [Planning and preparing sketches and working drawings of Residential buildings and Industrial buildings. 5 CoO1
I General arrangement drawing of Civil engineering structures- Buildings, Bridges, Retaining wall, Dams, Pipelines, Water 5 Cco?2
tanks etc. with design notations.
IV [Plans, elevations, and sectional view of Civil engineering structures. 5 CO3
V  Different types of staircases. S Cco1
VI [Typical detailing of beams, columns, and foundations. 5 CO4
Total Hours 30
Text Books:

1. Punmia, B. C., Jain, A. K., Jain, A. K., Building Construction, Laxmi Publication, 201

6.

2. Arora S. P., Bindra S. P., The Text book for Building Construction, Dhanpat Rai Publications, 2010.

Reference Books:

1. Varghese P.C., Building Construction, PHI Learning Pvt. Ltd., 2017.

2. Bureau of Indian Standards, National Building Code of India, 2016.

3. Carandang, L. Autocad Manual. Rex Bookstore, Inc.
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RrgmiTay, yRd i

(Institute of National Importance under Ministry of Education, Govt. of India)

Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C REORT | VIVA | EXAM Total

CE- 325A ELECTIVE-11 — LAB12- Surveying Laboratory - I1 0 0 2 1 30 20 50 100

1. To understand the trigonometric and tacheometric surveying. CO1 | Use and operate theodolite in the field.

2. To set out curves in the field Cco2 App?y'the kr}owlc?dge of .theodohte in different operations

in Civil Engineering projects.
Course Course Apply the knowledge of principles and ose of]

Objectives |3. To understand the total station and GPS. Outcomes | CO3 PPLY wieds P P purp

tacheometry in finding out the constants.

Formulate the setting out of curve by linear and angular
CO4 | methods and use of Total Station and GPS in the field of
Civil Engineering.

No. | COs Mapping with Program Qutcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 2 2 0 0 1 1 1 0 1 0 0 0 2 0 0
2 cO2 3 3 0 0 0 0 1 0 1 0 0 0 2 0 0
3 CcO3 3 3 0 0 0 0 1 0 1 0 0 0 3 0 0
4 CO4 3 3 0 0 1 0 1 0 1 0 0 0 3 0 0
SYLLABUS

No. Content Hours COs
I [To study the parts and working of a theodolite. CO1
I [Measure the horizontal angles between the given stations about the instrument station as the vertex by the method of repetition, Cco1

III M'easur'e the horizontal angles between the given stations about the instrument station as the vertex by the method of coz

reiteration.

IV |Determine the vertical angle and the height of the pole/building at the same level as that of instrument with the help of theodolite, Cco2

V  |Determine the height and distance of the pole/building, when the base is inaccessible. co2




VI Determine the constants of a tacheometer using fixed hair method. P
VII Measurement of horizontal distance using tacheometer. CO3
VIII Setting out of curve using long chord method cod

IX [Traversing and area calculation using Total Station and introduction to GPS. Co4

Total Hours 30
Text Books:

1. Punmia, B.C, Jain A. K, Jain A.K., Surveying Volume-I & 11, Laxmi Publications, 2016.

2. Chandra A. M., Higher Surveying, New Age International Publishers, 2007.

Reference Books:

1. Survey lab Manual




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrameamery,
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester \%11
Credit Structure Marks Distribution
Course Code Course Name
L T P C REORT | VIVA | EXAM Total
CE-325B ELECTIVE-12-LAB-13 Advanced Environmental Engineering 0 0 2 1 0 0 100 100
Laboratory
Course 1. To advanced analytical and technical skills in environmental (Course Co1 1. Analyze the various concentration of phyico-
Objectives monitoring, data interpretation Outcomes chemical & biological parameters of water and soil
2. To problem-solving to address complex issues such as CO2 | 2. Suggest appropriate technology for treating the
pollution and sustainability. water and waste water
N co Mapping with Program Outcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 3 1 0 0 0 1 2 1 0 0 1 2 2 3 2
2 CO2 3 0 1 1 1 0 2 0 1 0 1 2 2 3 2
SYLLABUS
No. Content Hours COs
I [To determine the volatile matter , ash content and total organic content of solid waste CO01, CO2
n To Determination of Total Nitrogen in Soil Sample by Kjeldahl Method. Co1, CO2
1 [To determine the heavy metal in water and soil by MPAES Co1, CO2
v [To determine the phosphorus in water Co01, CO2
v Bacteriology of drinking water and domestic sewage -MPN techniques for total coliform, Faecal coliform and Faecal CO01, CO2
Streptococci (FS), Membrane filtration techniques for faecal coliform and total coliform
VI [To determination of Specific Gravity, Bulk Density and Moisture Content of a given soil sample cot, €02
CO01, CO2
VII  [To Moisture or Water Content of Soil




VIII [To determine the Cation Exchange Capacity (CEC) of the supplied soil C01,C02

To study the different types of culture media for the growth of microorganisms.

IX C01,C0O2

Total Hours 30

Text Books:

1. Environmental Engineering Laboratory Manual by Barani Tharan Balamurali S

2. Handbook of Environmental Engineering By Tian Zhang, Mausam Verma, Rao Surampalli, Rama Pulicharla, Krishnamoorthy Hegde

Reference Books:

1. Wastewater Engineering- Treatment and Reuse, Metcalf & Eddy (Revised by G. Tchobanoglous, F. L. Burton and H. D. Stensel), Tata McGraw Hill.

2. Chemistry for Environmental Engineers, Sawyer C. N., McCarty P. L and Parkin G. F., McGraw- Hill.

3. APHA, Standard Methods Examination of Water and Wastewater, American Public Health Association, Washington DC, 1995.

4. Manual for water supply and treatment, Central Public Health & Environmental Engineering Organization, Ministry of Housing and Urban Development, Govt,
of India, 1999.
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RrgmeaTerd, WA -

(Institute of National Importance under Ministry of Education, Govt. of India)

Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-26
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C REPORT | VIVA | EXAM Total
CE-3210 AP2-04-SECCS8-SKill Development-04 “DGPS-Based Surveying and 0 0 2 1 30 20 50 100
Terrain Modelling using GIS Tools”

1. To train students in DGPS surveying techniques for

precision data collection CO1 | Conduct DGPS field surveys and process raw data.

Course 2. To develop skills in terrain modelling, contouring, and GIS-| _Course . .
Objectives based visualization. Outcomes | CO2 | Generate terrain and contour models using GIS tools.
Cco3 Integrate DGPS data into CAD or BIM environments for
design use.
N co Mapping with Program Outcomes (POs) Mapping with PSOs
o. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 2 2 2 1 3
2 cO2 3 3 1 3 3 1 1 1 1 3
CO3 2 2 1 2 2 2 1 1 1 3 2 2
SYLLABUS
No. Content Hours COs
I |Basics of DGPS and coordinate systems (WGS84, UTM). DGPS field survey: base—rover setup and data logging. Post-processing 30
of DGPS data (Trimble Business Center / QGIS). Terrain modelling: contours, DEM, and volume estimation in GIS. Co1, CO2,
Mini Project: DGPS-based topographic or alignment survey. Co3
Total Hours 30

Reference Books:
1. B. Bhatta, Remote Sensing and GIS, Oxford University Press, 2011.
2. Kang-Tsung Chang, Introduction to Geographic Information Systems, McGraw Hill, 2019.
3. Alfred Leick et al., GPS Satellite Surveying, Wiley, 2015.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A\
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-321H ELEMENTARY STRUCTURAL DYNAMICS 3 0 0 3 20 30 50 100
Co1 .
1. Atthe end of the course, student will be able to: Apply
1. To introduce the concepts of dynamic systems. the concepts of dynamic systems.
CO2 |2. At the end of the course, student will be able to:
2. To study the dynamic response of SDOF Identify, formulate and solve dynamic response of
Course C SDOF
Objectives ourse :
Outcomes | CO3
3. To study the dynamic response of MDOF 3. At the end of the course, Student will be able to
identify, formulate and solve dynamic respond of
MDOF
CO4
4 To introd th . ¢ biected to different 4. At the end of the course, student will be able to:
- om r(; (;lce N Tondlnuous system subjected 1o ditieren Analyse continuous systems subjected to different
types of dynamic loads. types of dynamic loads
COS5
5. To introduce the continuous system subjected to different types 5. Al thp end of the course, student will be able to:
. Identify, formulate and solve free and forced
of dynamic loads. o
vibrations response of structural systems
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 3 3 2 1 1 1 2 1 3 3 2 1
2 CcO2 3 3 3 3 3 1 1 1 2 1 3 3 3 1
3 CcO3 3 3 3 3 3 1 1 1 2 1 3 3 3 1
4 CO4 3 3 3 3 3 1 1 1 2 1 3 3 3 1
5 CO5 ) 3 3 3 2 1 1 1 2 1 3 3 2 1
SYLLABUS
No. Content Hours COs
Dynamic analysis - Elements of vibratory systems and Simple Harmonic Motion. 45 CO1
Free vibration of Single Degree of Freedom Systems; undamped and damped systems. Viscous damping and Coulomb CO2
damping. Evaluation of damping Forced vibration of undamped and damped systems -Structures subjected to harmonic
loads.
Resonance condition. Dynamic Amplification Factors. General types of loads Duhamel's integral approach to solution. Free Cco3
vibration analysis using Rayleigh's method Differential equation of motion-Thin Beam flexural vibration analysis - Beam
functions.
Free vibration of Multi - Degree of freedom systems Solution of the eigen value problem - Iteration due to Holzer and CO4,
Stodola. Idealization of multi - storeyed - lumped SDOF system. CO5
Total Hours 45
Text Books:

1. Mario Paz, Structural Dynamics, CBS, Publishers, 1987.

2. Roy R Craig, Jr., Structural Dynamics, John Wiley & Sons, 1981.

3. A.K. Chpora “Dynamics of Structures Theory and Application to Earthquake Engineering” Pearson Education, 2001.

Reference Books:

1. Leonard Meirovitch, Elements of Vibration Analysis, McGraw Hill,2014.

2. Madhujit Mukhopadhyay,” Structural Dynamics: Vibrations and Systems”, Ane’s Student Edition,2017.




Semester — VII

SI No Course Course Title L T P | C
Code
1 CE-411A/ ELECTIVE-13-DSEO011 - Civil Engineering Construction 3 0] 0 3
and Development
CE-411B ELECTIVE-14-DSE12- Maintenance and Rehabilitation
of Structures
2 CE-412A/ ELECTIVE-15-DSE13- Prefabricated structures / 3 0] 0 3
CE-412B/ ELECTIVE-16-DSE14- Environmental Systems Design
and Modelling
CE-413A/ ELECTIVE-17-DSEI1S5 - Remote Sensing and GIS 3 0] 0 3
CE-413B/ ELECTIVE-18-DSE16 - Disaster Management
3 CE-414A/ ELECTIVE-20- DSE18 -Traffic Engineering 3 00 3
CE-414B/ ELECTIVE-21- DSE19- Railway, Airport and Tunnel
4 CE-415A/ ELECTIVE-23- DSE21- Irrigation and Hydraulic 3 0] 0 3
Structures
CE-415B/ ELECTIVE-24- DSE22 - Ground Water Engineering
CE-415C ELECTIVE-25- DSE23 - River Engineering
5 CE-416A/ ELECTIVE-26- DSE24 - Estimation, Contract and 3 0] 0 3
Valuation
ELECTIVE-27- DSE25- Optimization in Civil
CE-416B Engineering (SWAY AM/NPTEL)
6 CE-4106 AP2-05 - AECC2 - Internship-1I 0 0] 2 1
7 CE-4107 AP2-06- VACG6 - Major Project-I 0 016 3
8 CE-410H Advanced Foundation Engineering 3 0|0 | 3*
Contact Hours 15 0|10
*Credit for B. Tech (Hons)
Total Credits 22
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester A% 11
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE411A ELECTIVE-13-DSE0(11 - Civil Engineering Construction and 3 0 0 3 20 30 50 100
Management
1. To know the managerial duties and responsibilities. CO1 | To introduce a concepts of projects formulation.
2. To learn about man power planning and estimation of Cco2 To impart the idea about planning and scheduling of
equipment cost. activities.
Course . . : Course To introduce the concepts of resource planning and
Objectives 3. To understand project planning and scheduling concepts.. Outcomes Cco3 allocation and control.
4. To know the types of construction contracts and their
drafting. CO4 To provide a bird’s eye view of optimization
5. To learn the application of computer software in techniques.
construction management
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 3 1 1 1 1 1 1 2 2 3 3 2 3 3
2 cO2 3 3 3 3 2 1 1 1 2 2 3 3 2 3 3
3 CcO3 3 3 3 3 2 1 1 1 2 2 3 3 2 3 3
4 CO4 3 3 3 3 1 1 1 1 2 2 3 3 2 3 3
SYLLABUS
No. Content Hours COs
Introduction — Project Planning, Scheduling, Controlling, Role of decision in project management, Techniques for
I analysing alternative: Operation research. Construction Project Formulation - Principles of Management — different types of 3 cot

construction projects —Project Life Cycle- phases in project life cycle- Pre-feasibility report and clearance- project estimate-
Techno Economic feasibility report- detailed project report.

I |Construction Planning and Scheduling — Work breakdown structure- plan development process- scheduling-definition —
types of construction schedules-scheduling techniques-CPM — Terms and definitions —Earliest and Latest times — COo2

different types of floats — significance- calculation of critical path method-PERT — terms and definitions network and 15
solving problems using PERT — standard deviation and probability calculation in PERT.
III Resource Planning Allocation and Control — Materials - Quantity of materials — time of purchase- inventory control —
terms and definitions — types of inventories —EOQ —reasons for maintain inventory — different tools for inventory. 3 Cco?2

Equipment - Classification of major construction equipment- planning and selecting of equipment- task consideration —
cost consideration.

IV |Labour - Classes of labour — cost of labour- labour schedule — optimum use of labour. Introduction- resource allocation-
resource leveling-resource loading graph — cost control — earned value concepts- “S” curve technique in cost control — 8 Co3
Risk cost management- stages in risk management- controlling the risk.

V [Introduction to Estimation and costing - Importance, Items of a work and their units. Types of estimates, viz. preliminary;
approximate; Abstract estimate; Plinth area estimate; detailed estimate; revised estimate; supplementary estimate, Bill of 6 CO4
quantities and abstract of cost.

Total Hours 45

Text Books:

1. Jha, Kumar Neeraj., Construction project management: Theory and practice, Pearson Publication, 2015, Second edition.

2. Choudhary S, Project Management, Tata McGraw Hill Publishing Company Limited, New Delhi.

3. Dutta. B.N., Estimating and Costing in Civil Engineering: Theory and Practice including specifications and valuation, UBS Publishers and distributors,
27th revised edition.
Reference Books:

1. Chitkara, K. K. Construction project management. Tata McGraw-Hill Education Tata McGraw Hill Publishing Company Limited, New Delhi, 2019,
Fourth Edition.

2. Puerifoy R.L, Construction Planning Equipment & methods, Tata McGraw-Hill Education Tata McGraw Hill Publishing Company Limited, 2010.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester Vi
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-411B ELECTIVE14 - DSE12 Maintenance and Rehabilitation of 3 0 0 3 20 30 50 100
Structures
CO1

1. At the end of the course, student will be able to:
Diagnosis the damage of distress structures

To provide a comprehensive knowledge on the diagnosis the
damage, condition assessment of structures and quality of

CO2 |2. At the end of the course, student will be able to:
investigate the condition assessment of structures

Course - .. ) . S
Obiecti material application relating to maintenance and rehabilitation of | Course Co3 .
JECHVES | ructures Outcomes 3. At the end of the course, Student will be able to:
Select the proper repair materials and its application
CO4
4. Atthe end of the course, student will be able to: Select
the method to Strengthen the distressed structures
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 1 2 2 - 1 1 - - - - 2 - 1
2 | co2 3 1 2 2 - 1 1 - - - - 2 - 1
3 | Co3 3 1 2 2 - 1 1 - - - ; 2 ) 1
4 CO4 3 1 2 2 - 1 1 - - - - 2 - 1
SYLLABUS
No. Content Hours COs
1. [Performance of construction materials and components in services for strength, permeability, thermal properties and cracking 45 CO1
effects due to climate, temperature, chemicals, wear and erosion, Design and construction errors, Effects of cover thickness.
2. Maintenance and Diagnosis CO2
Maintenance, Repair and rehabilitation, Facets of Maintenance, Importance of Maintenance, Preventive measures based on
various aspects of inspection- Condition assessment and rating procedure for evaluating a damaged structure. Diagnosis of
construction failures. Different types of concrete deterioration.
Corrosion damages and protection
Corrosion damage of reinforced concrete, methods of corrosion protection, Corrosion inhibitors, corrosion resistant steels,
coatings, cathodic protection, rust eliminators. Causes of deterioration of concrete, steel, masonry and timber structures,
surface deterioration, efflorescence, causes, prevention and protection.
3. Materials and Techniques CO3
Surface repair strategies and materials Special concrete and mortar, concrete chemicals, expansive cement, polymer concrete]
sulphur infiltrated concrete, Ferro cement, fiber reinforced concrete, Surface preparation and protective treatments. -surface
coatings, Waterproofing materials Methods of repair in concrete, steel and masonry structures. Gunite and shotcrete, epoxy
injection.
4. |Strengthening and demolition CO4
Strengthening of existing structures repairs to overcome low member strength, deflection, cracking, chemical disruption,
weathering, wear, fire, leakage, marine exposure, coatings for set concrete and steel reinforcement. Demolition techniques of|
structures-case studies.
Total Hours 45
Text Books:
1. Varghese P.C., Maintenance Repair and Rehabilitation & Minor Works of Buildings, PHI Learning Pvt. Ltd., 2014.
2. Allen. R.T, and Edwards .S.C, Shaw D.N, ”Repair of Concrete Structures”,Chapman and Hall, 2005
3. Woodson R. D., Concrete Structures — Protection, Repair and Rehabilitation, Butterworth-Heinemann, Elsevier, 2009

Reference Books:

1. Raiker .R.N, ”Learning from Failures, Deficiencies in Design, Construction and Service”, - R&D Centre (SDCPL), Raikar Bhavan, Bombay 1987.
2. Emmons P.H., Concrete Repair and Maintenance Illustrated, RS Means InC., 1993.

3. Dov Kominetzky.M.S., - Design and Construction Failures, Galgotia Publications Pvt.Ltd., 2001

4. Hand book on Seismic Retrofit of Buildings, CPWD and Indian Buildings Congress, Narosa Publishers, 2008.

5. Hand Book on “Repair and Rehabilitation of RCC Buildings” — Director General works CPWD ,Govt of India , New Delhi — 2002
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester Vi
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 412A ELECTIVE 15-DSE13 - Prefabricated Structures 3 0 0 3 20 30 50 100
1. Understand the concepts and behaviour of prefabrication and CO1 |1. Attheend ofthe course, student will be able to: Know
types and its systems the behaviour of prefabricated structures.

CO2 |2. At the end of the course, student will be able to:

2. Perform analysis and design of cross section and the joints in Become familiar with the production of

structures. o . .
prefabrication units and erection process.
Course 3. Analyze and design of prefabricated concrete members Course CO3 |3. Atthe end of the course, Student will be able to: Able
Objectives analysis Outcomes to perform an industry relevant design project in a

team setting.

CO4 |4. Atthe end of the course, student will be able to: Exhibit

4. Obtain knowledge in design of cross section and the joints. their knowledge in designing and detailing of
prefabrication units.

No. | COs Mapping with Program Outcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 3 1 3 1 - - 1 2 1 2 2 1
2 CcO2 3 3 3 2 3 1 - - 1 3 2 2 2 2
3 CcO3 3 3 3 1 3 1 - - 1 2 1 2 2 1
4 CO4 3 3 3 2 3 1 - - 1 3 2 2 2 2
SYLLABUS
No. Content Hours COs
. INeed for prefabrication - Types of prefabrication- Principles - Materials - Modular co-ordination - Standardization - Systems 45 CoO1
" |Production - Transportation - Disuniting of structures
Behaviour of structural components — Large panel constructions — Construction of roof, floor slabs and Wall panels — Columns CO2
2. | Shear walls.
Design of Structural components — Beam, Column and Corbel - Stress limitations — Handling without cracking, handling with CO3
3. lcontrolled cracking — Design for stripping forces
Joints for different structural connections — Beam to Column, Beam to Beam, Column to Column, Column to Foundation, CO4
4. |Connections between wall panels, Connections between floor panels - Dimensions and detailing — Design of expansion joints-
Jointing Material

Total Hours 45

Text Books:

1. Koncz T., Manual of Precast Concrete Construction, Vols. I, IT and III, Bauverlag, GMBH, 1971

2. Structural Design Manual, Precast Concrete Connection Details, Society for the Studies in the Use of Precast Concrete, Netherland Betor Verlag, 1978

3. Haas. A.M., Precast Concrete Design and Applications,CRC Press, 1983

4. PCI Manual for Structural Design of Architectural Precast Concrete, PCI Publication number MNL-121-77,1977.

5. M.Levitt, “Precast Concrete Material, Manufacture, Properties and Usage” Applied Science Publishers Ltd., 1982.

Reference Books:

1. Building Materials and Components, CBRI, India, 1990

Glover C.W, Structural Precast Concrete, Asia Publishing House, 1965

PCI Design Hand Book, 6th Edition, 2004.

Structural Design manual, Precast concrete connection details, Society for studies in the use of Precast concrete, Netherland BetorVerlag, 2009

Laszlo Mokk, Prefabricated Concrete for Industrial and Public Structures, AkademiaiKiado, Budapest, 2007

AL IRl Bl Bl g

Lewicki.B, Building with Large Prefabricates, Elsevier Publishing Company, 1988
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(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester m
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-210B ELECTIVE-17-DSE-15-Remote sensing and GIS 3 0 0 3 20 30 50 100
1. To have idea about the basics of remote sensing. CO1 [[dentify the earth surface features.
2. To know GIS applications in transportation, water resources, and Cco?2 Analyse the energy interaction with atmosphere and earth
environment. surface features.
3. To have idea about the soil, air water relationshi CcOo3 Select the type of remote sensing technique / data for
Course . ’ p Course required application.
Objectives Outcomes : . i : :
4. To have idea of the different properties of soil CO4 Apply the remote sensing principles in civil engineering
practice
5. To inculcate research directions in the field of Geotechnicall . .
. COS5 |Application of Image processing
Engineering
CO6 [Know about GIS application
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 3 1 0 3 2 1 2 1 1 2 1 2 3 3 3
2 co2 3 3 0 2 2 1 2 1 1 2 1 2 3 3 3
3 CcOo3 3 1 0 3 2 1 2 1 1 2 1 2 3 3 3
4 CcO4 3 3 0 3 2 2 3 2 1 2 1 2 3 3 3
5 CO5 1 - 0 2 2 1 2 1 1 2 1 2 3 3 3
6 CcO6 3 3 0 2 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
Physics of Remote Sensing: Sources of Energy, Active and Passive Radiation, Stages of remote Sensing, Advantages of 8
I Remote Sensing over conventional surveying methods. col
I [Electromagnetic Spectrum: Wavelength regions important to remote sensing, Reflectance, Transmission, Absorption,|
Thermal Emissions, Interaction with Atmosphere, Atmospheric windows, Spectral reflectance of Earth's surface features, 3 CO2
Multi concept of Remote Sensing.
IIT |Platforms and Sensors: Types of platforms, orbit types, Sun-synchronous and Geosynchronous, Passive and Active ; CO3
sensors, resolution concept.
IV Physics of Remote Sensing: Sources of Energy, Active and Passive Radiation, Advantages of Remote Sensing over CO4
conventional surveying methods 5
V |Image Processing - Digital Image Processing — Pre-processing — image enhancement techniques — multispectral image
classification — Supervised and unsupervised. Applications: Geosciences, Water Resources, Land use — Land cover, 7 CO5
Transportation Engineering, Image Interpretation
VI [Introduction to GIS: Introduction — GIS definition, development, application areas. GIS Applications-Transportation, Water| 10
Resources, Environment, Geology, Emergency Management, Agriculture, Urban planning, climate change, Business. CO6
Total Hours 45
Text Books:

1. Remote sensing and image Interpretation, Lillisand T.M and Kiefer R.W., John Wiley & Sons, 2015

2. Introduction to Remote Sensing, James B. Campbell, Randolph H. Wynne., The Guilford Press, 2011

3. Advanced Surveying: Total Station, GIS and Remote Sensing, Gopi., Pearson Education India, 2007.

Reference Books:

1. Remote Sensing: Principles and interpretation, Floyd F.Sabins, W.H. Freeman and Company, 2007

2. Bhatta, “Remote sensing and GIS”, Oxford Publishers, 2020




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-413B ELECTIVE-18 DSC-16- Disaster Management 3 0 0 3 20 30 50 100
1. To know the types of Disasters and its triggering factures. CO1 | Understand the landslide mitigation technologies.

2. Understand the stages of disaster in hydrological disaster and|
kinds of data are required to support emergency management| (6(0)

Course work during the disasters. Course solid waste.

Better understanding of handling e-waste and hazardous

Outcomes 3. Develop and understand the causes, effects, impacts and Outcomes
analysis of hydrological, geological and coastal hazards.

CO3 | Understand earthquake resistant structures.

4. Assess the potential of new, evolving technologies to meet

needs for geological hazards, hydrological and coastal hazards.

vulnerability mapping, modelling and emergency management CO4 | Understand River training and flood control structures.

N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Col1 3 2 3 2 1 3 3 0 0 0 0 3 3 0 0
2 co2 3 3 2 3 3 3 3 0 0 0 0 3 3 2 1
3 CcOo3 3 3 3 2 1 3 3 0 0 0 0 3 3 3 2
4 CO4 3 2 3 3 1 3 3 0 0 2 2 3 3 3 3
SYLLABUS
No. Content Hours COs
1 [Introduction - Understanding Disaster, its relation with human development, Global and Indian scenario. 7 CoO1
I Hazardous Waste Management - Definition, sources, characteristics, regulations, collection, treatment, and reuse. 8 CcO2
1 Design - Hazardous waste treatment technologies. 8 CO2
IV ILandslide mitigation technology - Mechanics of landslide, soil nailing, geo-synthetics, etc 7 COo1
M Flood routing works - River training works, mechanics behind river erosion, flood control. 7 CO4
v Effects of Earthquake and its control - Earthquake resistant design, repair and retrofitting, base isolation. 8 CO3
Total Hours 45
Text Books:

1. Punmia, B. C,, Jain, A. K., & Jain, A. K., Soil mechanics and foundations. Firewall Media, 2005.

2. Punmia, B. C., "Environmental engineering (Vol-1)" LAXMI Publication New Delhi (2005).

Reference Books:

1. Agrawal, P., & Shrikhande, M., Earthquake resistant design of structures. PHI Learning Pvt. Ltd., 2006.

2. Fitts, C. R., Groundwater science. Elsevier. 2002.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 414A ELECTIVE-20- DSE18 - Traffic Engineering 3 0 0 3 20 30 50 100
1. To understand the traffic flow characteristics. CO1 | Understand the road traffic stream components and their
characteristics in traffic engineering.
2. To study various traffic survey and traffic signs and markings Course CO2 | Conduct different types of traffic survey and perform
Course Outcomes . L .
o basic statistical analysis to forecast the future traffic.
Objectives
3. Impart the knowledge on traffic stream characteristics, CO3 | Understand the elements of traffic flow theory and safety
accident analysis, traffic flow theory and safety management. management.
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 2 2 0 0 0 0 0 0 0 0 0 1 3 0 0
2 cO2 3 3 1 3 0 0 1 1 0 0 0 1 3 0 0
CcO3 2 2 1 2 0 0 2 1 0 0 0 1 3 2 2
SYLLABUS
No. Content Hours COs
Introduction to Traffic Engineering: Growth, functions, administrative structure, and significance of traffic engineering in|
I transportation systems. Traffic Stream Parameters: Fundamental relations of speed, flow, and density; macroscopic and co1
microscopic approaches; measurement and analysis. Road User and Vehicle Characteristics: Human and vehicular factors
influencing road safety and operations; types of maneuvers and conflict points.
IT [Traffic Surveys and Data Collection: Volume counts, origin-destination surveys, speed and delay studies, parking studies,
and accident analysis with case studies and sampling methods. Traffic Signs and Markings: Types, functions, and principles co2
of road signs and pavement markings as per IRC standards. Intersection Design and Traffic Control: Geometric design of
intersections (T, Y, roundabouts), channelization, signals, and aids for efficient control of movements.
III Traffic Flow Theory and Models: Queueing theory, shock-wave analysis, car-following models, platoon dispersion, and|
application of mathematical models in traffic engineering. Safety, Management, and I'TS: Traffic safety, accident prevention, COo3
use of Intelligent Transportation Systems (ITS) for traffic monitoring and management.
Total Hours 45

Text Books:




1.

Roess R.P., Prassas S.E, Mc- Shane W.R., Traffic Engineering, Prentice Hall, 2011.

2.

Khanna K S., Justo C E G., Veeragavan A., Highway Engineering, Nem Chand & Bros, 2020.

Reference Books:

1. O’ Flaherty C. A., “Traffic Planning and Engineering”, Elsevier India, 2006.

2. Fred L. Mannering, Scott S. Washburn, and Walter P. Kilareski, “Principles of Highway Engineering and Traffic Analysis”, Wiley, 2011.

3. Pignataro, L., “Traffic Engineering - Theory and Practice”, Prentice Hall, 1973.

4. Institute of Transportation Engineers, “Transportation and Traffic Engg. Hand Book™, 6th edition, 2009. IRC-SP41, Guidelines for the Design of At-Grade
Intersections in Rural and Urban Areas, 1994.

5. Leonard Evans, “Traffic Safety”, Science Serving Society, 2004.

6. Michael, A. P. Taylor, William Young, and Peter W. Bonsall, “Understanding Traffic Systems”, Ashgate Publishing, 2000.

7. Mike Slinn, Paul Matthews, Peter Guest, “Traffic Engineering Design - Principles and Practice”, Butterworth- Heinemann, 2005.

8.Khisty, C J., Transportation Engineering — An Introduction, Prentice-Hall, NJ, 2007
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 414B ELECTIVE-21- DSE19- Railway, Airport and Tunnel 3 0 0 3 20 30 50 100
1. To explain the importance of the various components ofa CO1 Identlfy and explain the role of different components in a
railway track and materials. railway track.
2. To impart knowledge on the design of various geometrig] CO2 [Design the geometric elements of a railway track.
elements of a railway track. Course
Cf’“r se 3. To highlight the factors in site selection for an airport, design (yytcomes | CO3 [Describe various components of airport and tunnel.
Objectives  |of runway and taxiway
_ _ CO4 |Design the geometric elements of an airport and tunnel.
4. To study the various elements of a tunnelling.
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 1 0 2 0 0 2 1 0 0 0 0 1 3 0 0
2 CcO2 3 3 2 0 0 0 0 1 0 0 0 1 3 1 2
3 CcO3 3 3 2 0 0 2 1 1 0 0 0 0 3 1 2
4 CO4 1 0 2 0 0 0 1 0 0 0 0 0 3 0 2
SYLLABUS
No. Content Hours COs
Permanent Way and Components: History and administrative setup of Indian Railways; Rails, Type of rails, rail gauges, 45
I permanent way formation, — functions requirements, sections in embankment and cutting (single/double track), electrified
tracks, locomotives, wheel and axle arrangement, coning of wheels, defect in rails, rail fastenings, Fish plates, spikes, chairs, CcoO1
keys, bearing plates. sleepers, timber, steel, cast iron, concrete and prestressed concrete sleepers, sleeper density, ballast:
material, specifications.
I [Track Geometrics, Turnouts and Crossings, Stations and Yards: Railway alignment, vertical alignment- gradients and
grade effects, horizontal alignment-horizontal curves, super-elevation, concepts of cant excess and deficiency, safe permissible
speed, transition curves, points and crossings-terminologies, types of turnouts, design of turnouts, types of crossings, design CO2
of crossings.
Different types of stations and Yards: classification and functioning.




II [Signalling and Interlocking: Classification of Signals, method of train working, absolute block system, Centralized train
control system, interlocking of track, principle of interlocking, types of interlocking, high speed track — track requirement,

speed limitations, high speed technologies. co2
\Urban railway- railway system in urban areas.
IV [Introduction to Airport Engineering: Aircraft characteristics affecting airport planning & design, selection of site for an
airport. Airports - layout and orientation, Runway and taxiway design consideration and geometric design. Zoning laws, Visual €03, CO4
aids and air traffic control, Runway lighting, Runway operation Helipads, hangers, service equipment.
V  [Tunnel Engineering: Tunnel Alignment and Grade, Size and Shape of Tunnels, Tunnelling methods in Soft Soils and Hard
Rocks — Modern methods and equipment for tunnelling; Ventilation of Tunnels; Lining of Tunnels. €03, CO4
Total Hours 45
Text Books:
1. Chandra S., Agarwal M., Railway Engineering, Charotar Publishing, 2015.
2. Gupta B.L., Gupta A., Railway Engineering, Stanadard Publishers, 2005.
3. Rangwala S C., Airport Engineering, Chorator publishing house, 2013.
4. NormanJ. A., Mumayiz S, Wright P H., Airport Engineering: Planning, Design and Development of 21st Century Airports, Wilwy and sons, 2016.

5. Dr. S. Seetharaman, “Tunnel and Airport Engineering”, Umesh Publications, 2012.

Reference Books:

1. Papacostas S C., Prevedouros D P., Transportation Engineering, PHI publishers, 2016.

2. Chakroborty P., Principles of Transportation Engineering, PHI publishers, 2020.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-415A  |ELECTIVE-23 DSE-21 - Irrigation and Hydraulic Structures 3 0 0 3 20 30 50 100
1. To summarize basic methods of irrigation and compute water CO1 Compute water demand of crops and classify irrigation
requirement of crops. methods
. o COo2 : o :
Course 2. To design the irrigation channel Course Design of irrigation canals and flow analysis
c . Outcomes
Objectives 3, To understand the requirements and types of cross drainage CO3 |Apply the seepage theories to design the cross drainage and
works canal fall
. . . . CO4 . . : -
4. To design various types of canal falls, gravity dam and spillway Design gravity dams and analyze the river training works
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 3 1 0 0 0 0 0 0 0 0 3 3 0 0
2 co2 3 3 3 0 0 0 0 0 0 0 0 3 3 0 0
3 Cco3 3 2 3 0 0 0 0 0 0 0 0 3 3 0 0
4 Cco4 3 3 3 0 0 0 0 0 0 0 0 3 3 0 0
SYLLABUS
No. Content Hours COs
Water requirement of crops: Crop period or base period, delta of a crop, delta on a field, relation between duty and delta, food
I land non-food crops, kharif and rabi crops, gross command area, cultivable command area, intensity of irrigation, net and gross 6 Cco1
sown areas
I [[rrigation Methods: Types of irrigation, methods of applying water to the crops, surface, subsurface irrigation, sprinkler
Lo . . 2L . . 5 CoO1
irrigation, uncontrolled or wild floods, free flooding, Furrow irrigation, water logging, salinity
IIT |Canals: classification, most economical sections, Design of non-scouring channels, channel or channel losses, advantages of
.. . . . 5 CO2
lining, Design of stable channels, Silt theories
IV |Surface and subsurface flow analysis in hydraulic structures: Hydraulic structures on permeable foundation, Seepage theories, CcO2
Principles of design of hydraulic structures on permeable foundation 4
V  Cross drainage works: Introduction, Types of cross drainage works-Aqueduct, siphon aqueduct, super passage, canal-syphon| 5
or siphon, level crossing, inlets and outlets, selection of cross-drainage works COo3
VI Canal falls: Location of falls, types of falls, classification of falls, Design of straight glacis fall, design of sarda type fall 6 CO3
VII |Canal regulations and outlets: Canal escape types of canal escapes, canal regulator, distributor head regulator, Types of outlets, 5
erformance of modules, types of nonmodular outlets-open sluice and submerged pipe outlet, rigid modules Cco3
VI |Gravity Dams: Types of storage head works, Forces acting on gravity dams, Analysis of gravity dams, Profile of a gravity, 5 Co4
dam
IX [River training works: Introduction, different methods 4
Spillway: Introduction, types, design of spill way, energy dissipation structures. CO4
Total Hours 45
Text Books:

1. Murthy, C. S. N., Water Resources Engineering — Principles and Practice, New Age International Publishing Company, New Delhi, 2020

2. Garg S K, Irrigation Engineering & Hydraulic Structures, Khanna Publishers, Delhi, 1999

3. Arora, K. R,, Irrigation, Water Power & Water Resource Engineering, Standard Book Publishing Company, New Delhi, 2010.

Reference Books:

1. Asawa, G. L., Irrigation and Water Resources Engineering, New Age International Publishing Company, New Delhi, 2005

2. Modi, P. M., Irrigation Water Resources and Hydropower Engineering, Standard Book Publishing Company, New Delhi. 2008




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-415B ELECTIVE-24- DSE-22 - Ground Water Engineering 3 0 0 3 20 30 50 100
Co1 i
1. To provide knowledge on properties of water bearing strata Und;rstand the hydrogeological parameters of water
bearing strata
Course CcO2
Course To analyse the groundwater flow and well dynamics Outcomes Apply mass and momentum principle on design well
Objectives . CO3 Solve filed problem of water related issues by best
3. To understand laws regarding groundwater . .
management practices and quality of groundwater
4. To understand groundwater quality, regulation and remediation|
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 2 1 0 0 0 0 0 0 0 0 3 3 0 0
2 co2 3 3 3 1 0 0 0 0 0 0 0 2 3 0 0
3 Cco3 3 2 0 0 0 2 3 0 0 0 0 2 3 0 0
SYLLABUS
No. Content Hours COs
Hydrogeological Parameters: Introduction — Water bearing properties of rock — Type of aquifers, Aquifer properties —
I permeability, specific yield, transmissivity and storage coefficient — Methods of Estimation, Ground water table fluctuation| 10 Cco1
and its interpretations — Groundwater development and Potential in India — GEC norms
I |Well Hydraulics: Objectives of Groundwater hydraulics — Darcy’s Law — Groundwater equation, steady state flow - Dupuit
Forchheimer assumption, Unsteady state flow - Theis method - Jacob method -Slug tests - Image well theory — Partial 12 CO2
enetrations of wells.
III Groundwater Management: Need for Management Model — Database for groundwater management —groundwater balance
study, Introduction to Mathematical model — Conjunctive use, Collector well and Infiltration gallery, Artificial recharge 11 CO3
techniques
IV |Groundwater Quality and Conservation: Ground water chemistry - Origin, movement and quality - Water quality standards —
Health and aesthetic aspects of water quality, Contamination source inventory, remediation schemes - Ground water Pollution| 12 Cco3
and legislation, Saline intrusion — Environmental concern and Regulatory requirements, Remediation of Saline intrusion.
Total Hours 45
Text Books:

1. Todd D.K, Ground Water Hydrology, John Wiley and Sons, 2011.

2. William C Walton, Principles of groundwater engineering, CRC Press, 2020.

3. Raghunath H.M, Ground Water Hydrology, New Age International (P) Limited, 2007.

Reference Books:

1. Fitts R Charles, Groundwater Science, Elsevier, Academic Press, 2012.

2. Kumar, P. Groundwater and well drilling: A reference book on groundwater and wells, CBS, 2018.




TP TN WA SFUTaaye=
NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
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(Institute of National Importance under Ministry of Education, Govt. of India)

Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-26
Department | Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-415C ELECTIVE-25- DSE23- River Engineering 3 0 0 3 20 30 50 100
Course o Course | COl |Apply mass and momentum principles in various types of
Objectives 1. To understand the flow process in rivers Outcomes iver flow
2. To analyse the sediment and energy transport process in rivers co2

. . Analyze different river training structures
in spatial and temporal scales

3. To develop models for hydro-fluvial process CO3 |Apply the concept of modelling on river flow and sediment

transport
4. To design river intervention structures.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 Co1 3 3 2 0 0 0 0 0 0 0 0 1 3 0 0
2 co2 3 3 2 0 0 0 0 0 0 0 0 2 3 0 0
Cco3 3 3 3 0 0 0 1 0 0 0 0 2 3 0 0
SYLLABUS
No. Content Hours COs
Physical Properties and Equations: Dimensions and units, Properties of water and sediment, River flow kinematics,| 4
I |Conservation of mass, Equations of motion, Hydraulic and energy grade lines. co1
I Steady Flow In Rivers: Steady river flow, Steady-nonuniform river flow, Sediment transport in rivers. 3 Cco1
III [Unsteady Flow In Rivers: River continuity equation, River momentum equations, River flood waves, Loop-rating curves,
. ) . . . 6 CoO1
River flood routing, River flow and sediment-duration curves.
IV River Equilibrium: Particle stability, Channel stability, Regime relationships, Equilibrium in river bends, Downsteam| Co1
hydraulic geometry, Bars in alluvial rivers, River meandering, Lateral river migration. 6
V |River Dynamics: River dynamics, Riverbed degradation, Riverbed aggradation, River confluences and branches, River
7 COo1
databases.
VI [River Stabilization and River Training Work: Riverbank stability, Riverbank riprap revetment, Riverbank protection, River 4
flow-control structures, River training along braided rivers. CO2
VII River Engineering: River flood control, River closure, Canal headworks, Bridge scour, Navigation waterways. 4 CcO2
VII River Modelling: Rigid-bed model, Mobile-bed river models, Finite-difference approximations, One-dimensional river 7
models, Multidimensional river models. CO3
IX [Sediment transport: Sediment properties, Loop Rating curve, sediment transport in river. 4 Co3
Total Hours 45

Text Books:
1. Garde R J, River Morphology, New Age International Ltd,2015

2. Julien Pierre Y., River Mechanics, Cambridge University Press, 2002

Reference Books:

1. Margaret S Peterson, River Engineering, Prentice Hall,1986

2. Journal of Hydrology (Elservier), Sediment Research, ASCE Journal of Hydraulic Engineering.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-416A ELECTIVE-26-DSE-24- Estimation, Contract, and valuation 3 0 0 3 20 30 50 100

1. The Course emphasizes on advancement in the different types

of estimates made in civil work. CO1 | Apply different types of estimates in different situations

2. To understand the basic of estimating and costing, types of Cco2 Carry out analysis of rates and bill preparation at different
estimates and purpose of estimates. locations

3. To understand the preparation of different kind of approximate CO3 | Demonstrate the concepts of specification writing

Course estimates for various civil engineering works. Course
Objectives Outcomes : : :
4. To prepare rate analysis for different civil engineering works. CO4 WI.H be' able'to. prepare the defailed estimates of the
residential buildings
5. To know the essence of writing a contract document COS5 | Will be able to prepare a contract document

6. To know the technique of determining the fair price of a ) .
CO6 | Will be able to evaluate the fair price of a property

property
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 2 2 3 1 2 1 1 1 2 1 1 2 3 2 2
2 co2 2 2 3 2 2 1 1 1 2 1 1 2 3 2 3
3 CcO3 2 2 3 1 1 1 1 1 2 1 1 1 2 3 2
4 CcO4 3 3 3 2 2 1 1 1 2 1 2 2 3 3 3
5 CO5 3 3 3 2 2 1 1 1 2 2 2 2 3 3 3
6 | coe 2 2 2 2 2 1 1 1 2 1 2 1 2 2 2
SYLLABUS
No. Content Hours COs
Procedure of Estimating: Methods of Estimating, items of works, long-wall, short wall method of estimate, centre-line method,
I Types of estimate-preliminary, approximate, plinth area estimate, detailed estimate, revised estimate, supplementary estimate,
Building Cost Index, Administration Approval, Expenditure sanction, technical sanction, Schedule of rates & Measurement] 4 Co1
Book.
I [Estimation of BOQ for Building Structure: Different items of works as per CPWD schedule such as earthwork, brickwork,
cement-concrete, RCC-floors, roofs, openings, painting, white & color washing, plastering etc. s CO1, C04 &
RCC Works & structures: Different items of RCC work — RCC, shuttering, measurement of reinforcing bars, standard hooks CO5
& bends, Bar-bending schedule, Estimate of RCC beam, slab column, footing & staircase.
III' Roads: Introduction to the different items as per CPWD/APWD schedule, estimation of earthwork of road — by L-sections,) 3 CO4
estimation of earthwork in hill road
IV |Analysis of Rates: Analysis of Rates of Building works-RCC, PCC, Brickwork, Plastering, flooring, color wash, Distempering,
cement painting, woodwork, DPC, Doors & Windows, Roofing. 446 CO2 & CO3
Specifications: General specifications for building works-RCC, Brickwork, Plastering, Flooring, Painting, white & color wash,
Woodworks, Doors & windows, DPC, terracing, rainwater exclusion, specifications for Roadwork.
V |Contracts: Introduction to Civil Engineering Contract system- types of contract, conditions of contract, contract documents, 3 CO5
reparation of tender documents, measurement book
VI |Valuations: The mathematics of valuation, valuation of freehold & leasehold properties, Fixation of Rent, Methods of valuation,
Investment Method, Comparison Method, Residual Method, rein-statement Method, Contractors Method. Methods of valuation| 5 COo6
of land-comparative method, abstractive method & belting method.
Total Hours 45

Text Books:

1. Dutta. B.N, Estimating and Costing in Civil Engineering: Theory and Practice including specifications and valuation, UBS Publishers and distributors, 27th|
revised edition.

2. Chakraborti. M, Estimating, Costing, Specification & Valuation in Civil Engineering, UBS Publishers and distributors, 2015.

3. https://cpwd.gov.in/Documents/cpwd_publication.aspx

Reference Books:

1. Bhasin, P.L., Quantity Surveying, 2nd Edition, S. Chand & Co., 2000. Department of Civil Engineering, National Institute of Technology: Tiruchirappalli
— 62001591




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester vl
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-410H Advanced Foundation Engineering 3 0 0 3 20 30 50 100

1. To have knowledge of the sub surface investigation and bore
log report interpretation.

CO1 |Understanding of foundation elements.

2. To study the evaluating the bearing capacity of the soil. CO2 |Planning of subsurface investigations.
Course |3, To study the load carrying capacity of the various types of Course )
Outcomes foundation. Outcomes | €93 Understand the Settlement of foundation
4. To study about well and machine foundation. CO4 |Understand the well foundation, machine foundation

5. To have knowledge of the sub surface investigation and bore
log report interpretation.

COS5 |Understand the foundation on problematic soil

No. | COs Mapping with Program Outcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 3 1 0 3 2 1 2 1 1 2 1 2 3 3 3
2 co2 3 3 0 2 1 1 2 1 1 1 1 2 3 3 3
3 CcOo3 3 1 0 3 2 1 1 1 1 1 1 2 3 3 3
4 CcO4 3 3 0 3 2 2 2 2 1 1 1 2 3 3 3
5 CO5 1 - 0 2 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
| Introdugtion, planning Qf soil exploration for different projects, methods of borings along with various penetration tests, 9 CO?
geophysical soil exploration.
I [Shallow foundations, methods of estimating bearing capacity of combined footings and rafts, foundations under eccentric
loading. Foundations under inclined loading, foundations on slope, foundations with tilted base. Bearing capacity of| 6 Cco1
foundations on layered soil.
IIT [Pile foundations, pile load tests, methods of estimating load transfer of piles, analytical estimation of load-settlement|
behaviour of piles. Advanced analysis for pile group capacity and settlement, negative skin friction of piles. Laterally loaded 6 Cco1
piles. Uplift capacity of piles, foundations/anchors under uplift loads.
IV |Well foundation, bearing capacity of well foundations, lateral stability of well foundations. IS and IRC codal provisions, p
elastic theory and ultimate resistance methods for well foundations. Co4
V  Machine foundation-. Reciprocating, Impact and Rotary machine foundation. 9 Co4
VI |Foundations on problematic soils: foundations for collapsible and expansive soil. 9 Cos
Total Hours 45
Text Books:

1. Ranjan G., Rao A S R., Basic and applied soil Mechanics, New age international Publishers, 2016

2. Punmia B.C,, Jain K A., Soil Mechanics and foundations, Laxmi Publishers, 2017

3. Murthy V N S P., Geotechnical Engineering, UBS publishers, 2019

Reference Books:

1. Arora K.R., Soil Mechanics and Foundation Engineering, PHI publishers,2016.

2. Das M. B., Fundamentals of Geotechnical Engineering, Cengage learning, 2010




Semester — VIII

SI No Course Course Title L T P | C
Code
1 CE-421A/ ELECTIVE-28- DSE26- Environmental Impact 3 00 3
CE-4210A Assessment/SWAYAM*
CE-421B/ ELECTIVE-29 - DSE27 — Engineering 2 01| 2 3
CE-4210B Geology/SWAYAM*
2 CE-4220A/ | ELECTIVE-30- DSE 28— SWAYAM Course 3 00 3
CE-422B/ ELECTIVE-31- DSE29- Earthquake Resistance
Structures
3 CE-4230A/ | ELECTIVE-32- DSE30 - SWAYAM Course 3 0] 0 3
CE-423B ELECTIVE-33- DSE31- Basic of Bridge Engineering
4 CE-4202 AP2-07 VAC7 - Major Project-11 0 016 3
5 CE-420H Computational Fluid Dynamics/SWAYAM 3 0| 0 | 3%
Contact Hours 12/11 | 0 | 6/8
*Credit for B. Tech (Hons)
Total Credits 12

* Students who will go for Internship required for joining a job may opt for equivalent SWAYAM Course

pg. 14




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(Rrame=merd, 4Rd
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester VIII
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-421A ELECTIVE-28-DSE26- Environmental Impact Assessment 3 0 0 3 20 30 50 100
1. To learn about Classification of Environmental Impacts. Co1 1. Identify the environmental attributes to be
considered for the EIA study.
2. To understand and be able to explain the EIA methodology CO2 2. Formulate objectives of the EIA studies.
Ogourse and management process. OCourse
jecti - - t - -
Jectives . To learn the environmental audits methods uteomes o3 3. Identify the methodology to prepare rapid EIA.
To know about the Assessment of Socio-Economic CO4 4. Prepare EIA reports and environmental
Impacts management plans
N co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl1 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
2 co2 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
3 CcOo3 3 2 3 1 2 1 2 1 1 2 1 2 3 3 3
4 CcO4 3 2 3 2 2 2 3 2 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs
I [Introduction 4 CO01, CO2,
Environment and its components, Concept of Ecological imbalances, carrying capacity and sustainable development Ccos3
I [Legal, Policy & Regulatory framework
Legislative and environmental clearance procedures in India and other countries, Impact Assessment Methodologies? 5 Cco3
Matrices, overlays, network analysis
III [EIA Procedure - Scoping & Screening
Evolution of environmental impact assessment (EIA), Current screening process in India. A step-by-step procedure for 9 Cco3
developing EIA, Elements of Environmental Analysis.
IV |[EIA Methodologies and Impact Identification
Public consultation, Post monitoring, Data collection for Air Quality Impact analysis, Environmental health impact 9 cO4
assessment, Environmental risk analysis, Economic valuation methods, Cost-benefit analysis
V  |Prediction & Assessment of Impacts on the Water and Soil Environment
Water Quality Impact Analysis and energy impact analysis, Impact Analysis of Water resources projects, Prediction & 9 CO4
Assessment of Impacts on the Soil Environment
VI [EIA Case Studies, EIA Reporting & Review of EIA
Case studies of Industrial and other EIA projects, Brief introduction about Environment legislation and Environmental Audit, 9 CO1, CO4
Practical applications of EIA methodologies.
Total Hours 45
Text Books:
1. Environmental Impact Assessment by C.W. Canter

2. Environmental Impact Assessment for Developing Countries: Asit K. Biswas

3. A Chadwick, Introduction to Environmental Impact Assessment, Taylor & Francis , 2007

4. Larry W. Canter, Environmental Impact Assessment, McGraw Hill Inc. Singapore , 1996

5. Anjaneyulu. Y and Manickam. V., Environmental Impact Assessment Methodologies, B.S. Publications, Hyderabad, 2007.

Reference Books:

1.

R.Therirvel, E. Wilson, S. Hompson, D. Heaney, D.Pritchard, Strategic Environmental Assessment, Earthscan, London , 1992

2. Paul, A Erickson, A Practical Guide to Environmental Impact Assessment, Academic Press , 1994




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RI&THATeR, YR IRERPATRIG TGP THRIT)

(Institute of National Importance under Ministry of Education, Govt. of India)

Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VIII
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE-421B ELECTIVE-29 - DSE27 — Engineering Geology 3 0 0 3 20 30 50 100
1. To study the origin of the earth and its structure CO1 |Understand about the Origin of earth.

2. To study the physical, chemical properties and the occurrence

of the minerals CO2 [Knowledge to prepare the geological map.

3. To have knowledge about the formation of different types of CO3 [Understand the structural formations of the Earth.

Course rock Course
Objectives |4 To understand the structural formations within earth, along Outcomes Co4 Ability to distinguish between the different types of
with an overview of earthquakes and landslides rocks and minerals

CO5 |Understand about the Origin of earth.

No. | COs Mapping with Program Outcomes (POs) Mapping with PSOs
PO1 PO2 PO3 PO4 POS5S PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl1 3 1 0 3 2 1 2 1 1 2 1 1 3 3 3
2 CcO2 3 3 0 2 2 1 2 1 1 2 1 2 3 3 3
3 CcO3 3 1 0 3 2 1 2 1 1 2 1 1 3 3 3
4 CO4 3 3 0 3 2 2 3 2 1 2 1 1 3 3 3
5 CO5 1 - 0 2 2 1 2 1 1 2 1 2 3 3 3
SYLLABUS
No. Content Hours COs

General Geology: Branches and scope of geology, Earth, surface features and internal structure, work of natural agencies like]

I [lakes, oceans, atmosphere, wind, streams, sea, glacier, Earth movements. Types of weathering, mountains and mountain building. Col1

II' Mineralogy: Definition of crystal and a mineral, the study of the physical properties and occurrence of quartz, Feldspar, Mica,
kyanite, calcite, tale, corundum, gypsum, fluorite, biotite, muscovite, graphite, realgar, magnetite, limonite, pyrite, galena, barite, 9 CO2
dolomite, garnet, tourmaline, chal-copy-rite, opal, topaz, autite, hornblende, epidate, kaolinite, diamond

III [Petrology: Formation and classification of rocks into three types, Igneous, sedimentary and metamorphic rocks, description of
physical properties for constructional purposes of granite pegmatite, dolerite, gabbzo, basalt, sandstone, conglomerate, breccias,

limestone, shale, schist, marble, quartzite, khondalite, slate, gneiss, andesite, stratigraphy of India (a general idea), principles of ? co3
correlation, fossils, their preservation and significance

IV Structural geology: Strike and dip, out crops, volcanoes, overlaps, inliers and outliers, types of classification of folds, faults, joints, CO4
unconformities 9

V |[Earthquakes and landslides: Classification, causes and effects of earthquakes and landslides, seismic curve, seismographs,
seismograms, accelograms, seismic problems of India, seismic zones of India, remedial measures to prevent damage for engineering 9 CO5
structures against earthquakes and landslides, case histories of earthquakes and landslides induced failures and mitigations
Total Hours 45
Text Books:

1. Singh P., Engineering and General Geology, S.K. Kataria and Sons, 2016

Reference Books:

1. Bangar K. M, Principles of Engineering Geology, PHI, 2019
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
T | C INT MID END Total
CE- 422B ELECTIVE-31- DSE29-Earthquake Resistant Structures 0 0 3 20 30 50 100
. . . . CO1 |1. Attheend ofthe course, student will be able to: Apply
1. To introduce the basics of Earthquake Engineering. the basics of Earthquake Engineering.
) ) ) ) o CO2 |2. At the end of the course, student will be able to:
2. To mtr.oduce the engineering sel.smology 2. building Demonstrate the dynamics of structural system under
geometrics & characteristics, structural irregularities.
earthquake load.
Course . ) . . . . CO3 |3. At the end of the course, Student will be able to:
Objectives 3. To introduce tips on earthquake engineering - do's and don'ts. Course Analyze the influence of the structural/geometrical
Outcomes L7 oy ..
design in building characteristics.
] ) ] ] CO4 |4. At the end of the course, student will be able to:
4. To introduce cyclic loading behaviour of RC, steel and pre- Demonstrate the cyclic loading behaviour of RC steel
stressed concrete elements. and pre-stressed concrete element.
5. To discuss code provisions and their application on different COS 5. Atthe end of the course, student will be able to:  Apply
types of structures. Codal provisions on different types of structures.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 3 1 3 1 - - 1 2 1 2 2 1
2 CcO2 3 3 3 2 3 1 - - 1 3 2 2 2 2
3 CO3 3 3 3 1 3 1 - - 1 2 1 2 2 1
4 CO4 3 3 3 2 3 1 - - 1 3 2 2 2 2
5 CO5 3 3 3 1 3 1 - - 1 3 2 2 2 2
SYLLABUS
No. Content Hours COs
1. [Elements of Engineering Seismology Theory of Vibrations -Indian Seismicity Earthquake History - Behavior of structures in 45 CO1
the past Earthquakes
2. Seismic Design Concepts Cyclic loading behavior of RC, Steel and Prestressed Concrete elements - Response Spectrum- CO2
Design spectrum capacity based design
3. |Provision of Seismic Code frames, shear walls, Braced frames, Combinations -Torsion. CO3
4. [Performance of Regular Buildings 3D Computer Analysis of Building Systems (Theory only) - Design and Detailing of frames CO4
- Shear walls and Frame walls.
5. |Seismic performance Irregular Buildings -Soil performance, Modern Concepts Base Isolation - Adoptive systems - Case CO5
studies.
Total Hours 45
Text Books:

1. Pankaj Agarwal and Manish ShriKhande, Earthquake Resistant Design of Structures, Prentice- Hall of India, New Delhi, 2003.

2. Paulay.T and Priestley M.J.N., “Seismic Design of Reinforced Concrete and MasonryBuildings”, John Wiley and Sons, 2013.

3. Duggal S K, “Earthquake Resistant Design of Structures”, Oxford University Press, 2013

Reference Books:

1. Bullen K.E., Introduction to the Theory of Seismology, Great Britain at the University Printing houses, Cambridge University Press 1996.

2. Mohiuddin Ali Khan “Earthquake-Resistant Structures: Design, Build and Retrofit”, Elsevier Science& Technology, 2013

3. Brebbia C. A.,” Earthquake Resistant Engineering Structures VIII”, WIT Press, 2015.
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Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 423B ELECTIVE-33- DSE31- Basis of Bridge Engineering 3 0 0 3 20 30 50 100

1. To learn the components of bridges, classification of bridges, CO1 |1 At t.h.e end (?f the course, student will be ab} ¢ to:

importance of bridges familiar with the components of bridges,
' classification of bridges, importance of bridges
‘ _ _ CO2 |2. At the end of the course, student will be able to:

2. To SWdy the specification of road bridges, loads to be understand the specification of road bridges, loads to

considered :
Course C be considered.
Objectives I . . ourse CO3 |3. At the end of the course, Student will be able to:

3. To familiarize students with various types of concrete | Qutcomes famili h vari ¢ s h
bridges such as slab-bridge, T-beam bridge amiliar Wlt various type§ of concrete bridges suc

’ ’ as slab-bridge, T beam bridge, pre-stressed concrete
bridge.

4. To familiarize students with various types of steel bridges CO4 |4. At the end of the course, student will be able to:
such as truss bridge and girder bridge and also railway familiar with various types of steel bridges such truss
bridges by IRS loadings bridge and girder bridge.

5. To get exposure the substructure of bridge substructures and COS 5. Atthe end of the COUISe, student will be able to: get

s i . exposed to evaluation of sub structures, type of
the evaluation and importance of bearings . . .
foundations, importance of bearings.
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 PO11 PSO1 | PSO2 | PSO3
1 CO1 3 3 3 1 3 1 -- - 1 2 1 2 2 1
2 CcO2 3 3 3 2 3 1 - - 1 3 2 2 2 2
3 CcO3 3 3 3 1 3 1 - - 1 2 1 2 2 1
4 CO4 3 3 3 2 3 1 - - 1 3 2 2 2 2
5 CO5 3 3 3 1 3 1 - - 1 3 2 2 2 2
SYLLABUS
No. Content Hours COs
1. |Components of Bridges —Classification —Importance of Bridges —Investigation for Bridges —Selection of Bridge site — 45 Co1
Economical span —Choice of bridge type.
2. |Specification of road bridges —width of carriageway —loads to be considered -dead load —IRC standard live load and IRS CO2
loading—Impact effect
3. |General design considerations —Concrete bridges - Slab Bridge —Design of T- beam bridge (superstructure only) CO3
4. |Steel bridges - truss bridge-plate girder bridge (superstructure only) CO4
5. |Importance of Bearings —Bearings for slab bridges —Bearings for girder bridges —Electrometric bearing —Joints —Expansion COs
joints — substructure (theory only): piers, pier caps, types of foundations, piles and pile caps.
Total Hours 45

Text Books:

1. Pankaj Agarwal and Manish ShriKhande, Earthquake Resistant Design of Structures, Prentice- Hall of India, New Delhi, 2003.

2. Paulay.T and Priestley M.J.N., “Seismic Design of Reinforced Concrete and MasonryBuildings”, John Wiley and Sons, 2013.

3. Duggal S K, “Earthquake Resistant Design of Structures”, Oxford University Press, 2013

Reference Books:

1. Bullen K.E., Introduction to the Theory of Seismology, Great Britain at the University Printing houses, Cambridge University Press 1996.

2. Mohiuddin Ali Khan “Earthquake-Resistant Structures: Design, Build and Retrofit”, Elsevier Science& Technology, 2013

3. Brebbia C. A.,” Earthquake Resistant Engineering Structures VIII”, WIT Press, 2015.
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RI&THATeR, YR INRERBATRIG TGP THRIT)

(Institute of National Importance under Ministry of Education, Govt. of India)

Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester VIII
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 420H Computational Fluid Dynamics 3 0 0 3 20 30 50 100
Co1
1. To analyse the turbulent flow Apply the modelling approach for fluid flow problems
C 2. To provide fundamental knowledge on finite CO2 Solve the finite difference and finite volume in fluid flow
ourse difference/element and volume methods. problems
Objectives CO3
3. To Qescrlbe the solution methodologies for discretized| Course Analyze the solutions of equations for fluid flow models
equations.
QOutcomes
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 3 3 2 1 0 0 0 0 0 0 0 2 3 0 0
2 cO2 3 3 3 2 2 0 0 0 0 0 0 2 3 0 0
CcOo3 3 3 3 2 3 0 0 0 0 0 0 2 3 0 0
SYLLABUS
No. Content Hours COs
Derivation of flow governing equations; turbulence modelling; modeling approaches for multiphase flow; initial and boundary 7
I |conditions; wellposedness. co1
I Discretization of the governing equations using finite difference/volume/element methods; concepts of consistency, stability,| 10 Cco2
and convergence; template for the discretization of a generic unsteady transport equation.
IIT |Solution of discretized equations; direct methods; classical iterative methods; advanced methods for structured matrices; 0 CO2
conjugate gradient techniques; multigrid methods
IV [Solution of coupled equations: methods for compressible flows; evaluation of pressure in incompressible flows; pressure- CO3
velocity coupling algorithms. 10
V  [Structured and unstructured grids; structured grid generation; unstructured grid generation. Benchmarking; calibration. 3 CO3
Total Hours 45

Text Books:

1. Wendt J. F., Computational Fluid Dynamics: An Introduction, Springer Science and Business Media, 2013.

2. Wesseling P., Principles of Computational Fluid Dynamics, Springer series, 2009.

3. Date A.W., Introduction to Computational Fluid Dynamics, Cambridge, 2005

Reference Books:

1. Anderson J., Computational Fluid Dynamics, McGraw-Hill Education, 1999

2. Hisch C., Numerical computation of internal and external flows, Elsevier, 2007.
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
RremvaTeg, URa
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester I
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE-210M Environmental Science and Engineering 3 0 0 3 20 30 50 100
To develop understanding of atmospheric science including] CO1 1. Will understand source and cycle of water in our
quantifying climate sensitivity to changes in greenhouse gases and environment,
interrelation between the various components of the climate
System.
2. To define and classify natural water sources, water demand, CO2 2. Comprehensive overview of the water supply|
population forecasting system and its design its flow and efficiency
O(;f)ur.se 3. To study the various water treatment methods for drinking and| OCourse Co3 3. Understand the fundamental principles of existing
Jectives v aste water utcomes and emerging technologies for the treatment of
water
4. To understand and study the urban - rural sanitation system CO4 4. Deal with the various rural and urban sanitation
systems
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl1 3 1 0 0 0 1 3 0 1 1 0 2 3 3 3
2 CcO2 3 1 0 1 2 1 2 0 1 2 0 2 3 3 3
3 CO3 3 1 2 1 2 1 2 0 1 2 0 2 3 3 3
4 CO4 3 1 0 0 0 2 3 0 1 2 0 2 3 3 3
SYLLABUS
No. Content Hours COs

Introduction: Environment and ecology, source of water, water demand and supply, population forecasting, design period.

I Physical chemical and biological characteristics of water and waste water, chemical significance of pollutant parameters and 5 CO1, CO2,
effluent discharge standards. CO3
Primary treatment:

screening, neutralization, equalization, flocculation, sedimentation, floatation, stripping. Tertiary treatment:

II o : O D ). ; 8 CO2
Oxidation/reduction, precipitation, adsorption, ion exchange and membrane processes, disinfection
Policies for solid waste: MSW, C&D, Plastic waste, Bio-medical waste, E-waste, Collection and handling of above-

IIT mentioned waste types may also be included in the syllabus, 8 CO3

Water distribution systems:

different pipe systems, design considerations, laying, testing and effects of pipe corrosion and its preventive measures. Sewers:
IV |hydraulic design, construction and appurtenances, operation and maintenance. Pumps and pumping: necessity, types of pumps,| 10 CO3
characteristics curves, selection criteria, economical diameter of pumping/transmission main, problems in sewage pumping

Rural and Semi urban sanitation: Collection and disposal of dry refuse, sullage, excretal waste, night soil disposal without
V] |Water carriage, latrines, chemical toilets, precast units for low cost sanitation. Management of municipal solid waste (MSW), 5 CO02, CO4
source, method of collection, disposal, landfill types.

Air pollution: Fundamentals of air pollutants and impact, ambient air monitoring, emission factors; overview of prediction|

V' models, air pollution control techniques, suppression and consolidation of dust. 5 CO3
VI INoise Pollution: Fundamentals of Noise Pollution and Impact, monitoring and control measures 4 Cco3
Total Hours 45

Text Books:
1. Punmia B.C., Environmental Engg. (Vol. I), Laxmi Publications, 2005.

2. Garg S.K., Water Supply Engg. (Vol. I), Khanna Publications, 2003.
Reference Books:

1. Peavy & Rowe, Environmental Engineering, McGraw Hill Publications, 2017.

2. Birdie G.S., Water Supply, Dhanpath Roy publication, 2017.
3. Davis M. L., Cornwell A. A., Introduction to environmental engineering, Mc Graw Hill publishers, 2014.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester v
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE- 220M Soil Mechanics and Foundation Engineering 3 0 0 3 20 30 50 100
COo1
1. To have impart the knowledge about the origin of soil Characterize and classify the soil.

CO2 | Calculate the stress distribution and effective stress under

2. To know how to classify the soil. various field conditions and estimate the consolidation
settlements.
. I : . CcOo3 lect the suitable sh trength ters for different
Cf)ur.se 3. To have idea about the soil, air water relationship Course Select the .S}H able shear strength parameters for differen
Objectives Outcomes field conditions.

4. To have idea of the different properties of soil .
compaction control

CO4 | Determine the compaction parameters and exercise field

Engineering soil.

5. To inculcate research directions in the field of Geotechnical CO5 | Understand the permeability and seepage behavior of the

CO6

Understand of consolidation Terzaghi theory

Mapping with Program Outcomes (POs)

Mapping with PSOs

Cco
° PO1 PO2 PO3 PO4 POS PO6 PO7 POS8 PO9 PO10 | PO11 | PO12

PSO1 | PSO2 | PSO3
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SYLLABUS

No.

Content

Hours COs

Origin, Index Properties and Classification: Identification and classification of soils, Index properties, phase relationship,|
consistency, sensitivity, clay mineralogy, IS Codal provisions for assessing various index properties.

8 Cco1

I

Permeability and Seepage: Darcy’s law of permeability, Determination of Coefficient of permeability, IS Codal provisions|
for assessing permeability, Equivalent permeability for stratified soil.

5 COs

I

Flow nets — principles, construction and application, Effective stress analysis, quick sand condition, piping, filtration
criteria.

5 COS

v

Effective stress and Stress Distribution: Effective stress and pore-water pressure, Effective stresses during drained and|
undrained condition, Capillarity in soils. Stress distribution due to surface loads: Boussinesq and Westergaard analysis for
point loads, Line loads, strip loads; Stresses beneath a circular, rectangular and irregular shaped foundations, Stress distribution|
by 2:1 theory, Pressure isobars

5 Co2

Compaction: Principle of compaction, Light and heavy compaction, field compaction control, factors affecting compaction,
effect of compaction on soil properties. Compaction of cohesionless soil, relative density, IS Codal provisions for assessing]
compaction.

5 CO4

V1

Compressibility and Consolidation: Terzaghi’s theory of one-dimensional consolidation, Secondary Consolidation,
Consolidometer, Assessment of various consolidation parameters through laboratory test and results (Cc, Cv, mv, av, e-p and|
e-log p), assessment of preconsolidation pressure from consolidation test, estimation of consolidation settlement due to
primary and secondary compression, introduction to two- and three-dimensional consolidation, IS Codal provisions for|
assessing consolidation.

9 CO4

Vil

Shear Strength of Soil: Strength envelope, Mohr’s circle of stresses, total and effective stress paths, pore pressure, evaluation
of shear strength parameters by direct shear, triaxial shear, vane shear, and unconfined compression strength tests, IS Codal

rovisions for assessing various shear strength properties.

8 CcO3

Total Hours

45

Text Books:

1. Ranjan G., Rao A S R., Basic and applied soil Mechanics, New age international Publishers, 2016

2. Punmia B.C., Jain K A., Soil Mechanics and foundations, Laxmi Publishers, 2017

3. Murthy V N S P., Geotechnical Engineering, UBS publishers, 2019

Reference Books:

1. Arora K.R., Soil Mechanics and Foundation Engineering, PHI publishers,2016.

2. Das M. B., Fundamentals of Geotechnical Engineering, Cengage learning, 2010




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester \%
Credit Structure Marks Distribution
Course Code Course Name
L T P INT MID END Total
CE-310M BUILDING ANALYSIS AND DESIGN 3 0 0 3 20 30 50 100
i i Co1
To lea}m about the concept of stress, strain and deformation Analyse the statically determinate problems.
of solids.
To learn the bending moment, shear force and the CO2
corresponding stress distribution for different types of Determine the stresses and strains in the members
beams. subjected to axial, bending and tensional loads.
Course To understand the importance of degrees of freedom and the Course Q3
Objectives concept of principle of superposition Outcomes Evaluate the member forces in beam and columns
To analyse forces in the structure CO4 | Design of various building components like slab, beam,
column and footing.
To design different structural components
N Co Mapping with Program Outcomes (POs) Mapping with PSOs
0. S
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 CO1 3 3 2 2 2 1 1 1 2 2 1 2 3 2 2
2 CcO2 3 3 3 2 2 1 1 1 2 2 1 2 3 2 2
3 CO3 3 3 3 2 3 2 2 1 2 2 2 2 3 3 3
4 CO4 3 3 3 2 3 2 2 2 3 3 2 3 3 3 3
SYLLABUS
No. Content Hours COs
Introduction - Basic terminologies in mechanics, units, scalar and vector quantities, composition and resolutions of 45 CO1,
vectors. CO2,
Tensile, compressive and shear stresses - Hooke's law - elastic constants - compound stresses - composite bars - thermal CO0g3,
stresses. CO4
Structural elements - Classification of structures, Loads, Structural components
Beams -Types of supports - shear force and bending moment - their diagrams for simply supported beams, cantilevers and
overhanging beams. Theory of simple bending — Bending stress and shear stress distribution- design of beam
Theory of columns - Axial load- Euler's theory- Rankines formula, combined bending and axial load.
Methods of design - Aims of design- RCC- Limit State method- Assumptions- Stress-Strain behaviour of Steel and
Concrete- Stress block parameters- Working stress method-comparison of design process.
Design of building components- slab, beam, column and footing
TotalHours 45

Text Books:

1. Gere, J.M. and Timoshenko, S.P., Mechanics of Materials, CBS Publishers, 2011, 2nd Edition.

2. Gupta, S. P., Rajesh Gupta, and G. S. Pandit, Theory of Structures (Vol. 1), Tata McGraw Hill Pub., 2017

3. Gupta, S. P., Rajesh Gupta, and G. S. Pandit, Theory of Structures (Vol. 1), Tata McGraw Hill Pub., 2017.

Reference Books:

1. Wang, Chu-Kia. Intermediate structural analysis. McGraw-Hill Publishers, 2017.

2. Devdas Menon, and Pillai S., Reinforced Concrete Design, Tata McGraw Hill Pub., 2017, 3rd Edition.




NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
(RIETHATE, HRA RPRB ARSI AP IHTIT)
(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department | Civil Engineering Semester VI
Credit Structure Marks Distribution
Course Code Course Name
T P C INT MID END Total
CE- 320M WATER RESOURCES ENGINEERING 3 0 0 3 20 30 50 100
CO1
1. To understand basic fluid properties Understand the various fluid properties
2. To provide knowledge on various components in hydraulic CO2 | Apply the basic concepts of hydrology and integrate
cycle the physical hydrological processes.
Course Course . -
Objectives Outcomes CO3 | Describe the wvarious process, measurement and
3. To analyse a hydrograph on rainfall-runoff relation estimation of hydrological components: precipitation
and evaporation,
CO4 Develop runoff and hydrograph estimation and apply
into engineering practices.

Mapping with Program Outcomes (POs) Mapping with PSOs
No. | COs PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl1 3 3 0 0 0 0 0 0 0 0 0 2 3 0 0
2 co2 3 3 0 0 0 0 0 0 0 0 0 2 3 0 0
3 CcOo3 3 3 0 0 0 0 0 0 0 0 0 2 3 0 0
4 Cco4 3 3 2 0 0 0 0 0 0 0 0 2 3 0 0
SYLLABUS
No. Content Hours COs
Propertie; of fluids: viscosity, compressibility, ideal and real fluids, Newtonian and non Newtonian fluids, surface 10 col
I tension, piezometers and manometers.
II Il’ltI‘O‘dl'lCti'Ol’l to Hydrologic cycle: water budget equation, basic concepts of weather systems, characteristics of 5 CcO2
precipitation in India.
IIT | Precipitation: Weather system for precipitation, Characteristics of precipitation, Rain Gauge Network, Test for ; CO3
consistency of data, analysis of rainfall data.
IV | Evaporation: measurement, estimation and control of evaporation, Evapotranspiration, measurement and estimation of CO3
evapotranspiration, interception and depression storage, Infiltration process, measurement of infiltration. 8
\% Runoff: Runoff characteristics of streams, runoff computation. 5 Co4
VI | Hydrograph: Factors affecting flood hydrograph, components of a hydrograph, base Flow separation, effective rainfall,
unit hydrograph, derivation of unit hydrograph, unit hydrograph of different durations, use and limitations of different 10 CO4
hydrograph.
Total Hours 45
Text Books:

1. Cimbala J.M., Cengel Y. A., Fluid Mechanics: Fundamentals and Applications, McGraw-Hill Publication, 2020.

2. Subramanya, K., Engineering Hydrology, Tata Mc Graw Hill Pub. Co., New Delhi, 2017.

3. Raghunath H.M, Ground Water Hydrology, New Age International (P) Limited, 2007.

Reference Books:

1. Chow, V. T., Maidment, Mays, L. A., Applied Hydrology, Tata Mc Graw Hill Pub. Co., New York, 2017

2. QOjha CSP, Berndtsson R., Bhuiya P., Engineering Hydrology, Oxford University Press Co., New Delhi, 2008
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NATIONAL INSTITUTE OF TECHNOLOGY ARUNACHAL PRADESH CURRICULUM
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(Institute of National Importance under Ministry of Education, Govt. of India)
Programme | Bachelor of Technology in Civil Engineering Academic Year of Regulation 2025-29
Department |Civil Engineering Semester A\
Credit Structure Marks Distribution
Course Code Course Name
L T P C INT MID END Total
CE- 410M TRANSPORTATION ENGINEERING 3 0 0 3 20 30 50 100
1. PI‘O\./lde. a systematlc underst'andlng Ot.‘ the causes an.d co1 Students will idea about the history of road development
Course motivations of Highway location, planning and geometricc Course and plannine in India
Objectives design. Outcomes P g '
2. To have idea about road planning and development. CO2 | Students will be confident in flexible and rigid pavement
designing
3. To have idea about the pavement design and pavement CO3 | Students will have idea about the construction of]
materials. highways.
4. To have idea about the hill roads and highway maintenance. CO4 | Students will be able to do planning and development of
hill road.
N co Mapping with Program Qutcomes (POs) Mapping with PSOs
o. J
PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 COl 2 2 1 - - - - - - - 1 3 2
2 co2 2 3 1 - - - - - - - 1 3 2
3 COo3 3 2 3 1 1 - - - - - - 1 3 2
4 CO4 2 3 1 1 - - - - - - 1 3 2
SYLLABUS
No. Content Hours COs
Road development and planning: Brief history of road development, Road cross section, necessity of transportation| 45
I planning, classification of roads, road patterns, planning surveys, saturation system, highway planning in India, road CO1
development plans.
I |Highway location and alignment: Basic requirements of an ideal alignment and factors controlling, engineering survey for co1
highway location, drawing and reports, highway projects.
III |Highway geometric design: Highway cross section elements, sight distances, Design of horizontal alignment, Transition coz
curves and vertical alignment.
IV |Pavements design: Design factors, Design of flexible pavements, CBR, GI and Burmister methods, Design of rigid CO3
pavements.




V |Pavement materials: Soils, Aggregates and their characteristics, bituminous materials and mixtures, Portland cement

concrete. co3
VI Hill roads: General considerations, alignment, geometric design and construction, drainage, and maintenance problems in hill
roads. Highway maintenance: Pavement failures, maintenance of highway pavement, evaluation and strengthening of existing CO4
avements.
Total Hours 45
Text Books:

1. Khanna K S., Justo C E G., Veeragavan A., Highway Engineering, Nem Chand & Bros, 2020

2. Kadiyali R. L., Transportation Engineering, Khanna Publishers, 2021

3. enkatramiah C., Transportation Engineering (Highway Engineering), Orient Blackswan private limited, 2015.

Reference Books:

1. Papacostas S C., Prevedouros D P., Transportation Engineering, PHI publishers,2016

2. Chakroborty P., Principles of Transportation Engineering, PHI publishers,2020.




