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INSTITUTIONAL VISION AND MISSION

Vision:

Development of academically excellent, culturally vibrant, socially responsible and globally

competent human resources.

Mission:

> To keep pace with advancements in knowledge and make the students competitive
and capable at the global level.

» To create an environment for the students to acquire the right physical, intellectual,
emotional and moral foundations and shine as torch bearers of tomorrow's society.

» To strive to attain ever-higher benchmarks of educational excellence.

DEPARTMENT VISION AND MISSION
Vision:

To develop globally competent civil engineers who excel in academics, research and are

ethically responsible for the development of the society.

Mission of the Department
» To provide quality education through faculty and state of art infrastructure.

» To identify the current problems in society pertaining to Civil Engineering disciplines

and to address them effectively and efficiently.

» To inculcate the habit of research and entrepreneurship in our graduates to address

current infrastructure needs of society.
Program Educational Objectives (PEOs)

PEO 1 - Engaged in professional practices, such as construction, environmental,
geotechnical, structural, transportation, water resource engineering by using technical,

communication and management skills.

PEO 2 - Engaged in higher studies and research activities in various civil engineering fields




and life time commitment to learn ever changing technologies to satisfy increasing demand

of sustainable infrastructural facilities.

PEO 3 - Serve in a leadership position in any professional or community organization or
local or state engineering board

PEO 4 - Registered as professional engineer or developed a strong ability leading to

professional licensure being an entrepreneur.

Program Specific Outcomes (PSOs)

PSO 1 — Provide necessary solutions to build infrastructure for all situations through
competitive plans, maps and designs with the aid of a thorough Engineering Survey and
Quantity Estimation.

PSO 2 — Assess the impact of anthropogenic activities leading to environmental imbalance
on land, in water & in air and provide necessary viable solutions revamping water resources

and transportation for a sustainable development

Program Outcomes (POs)
Engineering Graduates will be able to:

PO1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering

problems.

PO2: Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of

mathematics, natural sciences, and engineering sciences.

PO3: Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental

considerations.

PO4: Conduct investigations of complex problems: Use research-based knowledge and

research methods including design of experiments, analysis and interpretation of data, and




synthesis of the information to provide valid conclusions.

PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering

activities with an understanding of the limitations.

POG6: The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.

PO7: Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the knowledge

of, and need for sustainable development.

PO8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities

and norms of the engineering practice.

PO9: Individual and team work: Function effectively as an individual, and as a member or

leader in diverse teams, and in multidisciplinary settings.

PO10: Communication: Communicate effectively on complex engineering activities with
the engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give and

receive clear instructions.

PO11: Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and

leader in a team, to manage projects and in multidisciplinary environments.

PO12: Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological change.




SOFTWARE APPLICATION LABORATORY

VTU SYLLABUS
Subject Code | : | BCVL606 ILA. Marks | : 50
Hours/Week |: |03 Exam Hours : 03
Total Hours | : |40 Exam Marks | : 100

Use of civil engineering software
1. 3D analysis of multistoried frame structures
2. Analysis of plane trusses, continuous beams, portal frames
Project Management-Construction scheduling using any Project management software
a) Understanding basic features of Project management software
b) Constructing Project: create WBS, Activities, and tasks and Computation Time using
Excel spread sheet and transferring the same to Project management software
c) Identification of Predecessor and Successor activities with constrain
d) Constructing Network diagram and analyzing for Critical path, Critical activities and other
non-critical paths, Project duration, Floats.
e) Study on various View options available
f) Basic understanding about Resource Creation and allocation
g) Understanding about Splitting the activity, linking multiple activity, assigning Constrains,
Merging Multiple projects, Creating Baseline Project
One Project having min 20 activities needs to be designed and analyzed Project management
software as a guideline Project could be from Buildings: Residential / School / college /
Hospitals / Technology park, Industrial, Typical Road Construction project, Sewage / water
Treatment Project, Bridge / elevated structure project, Water supply system 9hrs
GIS applications using open-source software
a. To create shape files for point, line and polygon features with a map as reference.
b. To create decision maps for specific purpose
Use of EXCEL spread sheets
Computation of earthwork, Design of horizontal curve by offset method, Design of super

elevation




SOFTWARE APPLICATION LAB (BCVL606)

Course Outcomes
) ) ) RBT

After studying this course, students will be able to:

COL: Analyze the continuous beams, frames, trusses and multi-storey L4
buildings using Civil Engineering Software

CO?2: Create points, lines and polygons to determine latitude & longitude, L6
length and area using GIS application

CO3: Create task, scheduling, creating base line, critical path for an activity L6
using Microsoft Project application

Coa: Formulate a spread sheet for Horizontal curve, Super elevation, and L6
earthwork using Excel application

The Correlation of Course Outcomes (CO’s) with Program QOutcomes (PO’s) and

Program Specific Outcomes (PSO’s)

Sgsé?t 18CVL66 TITLE: Software Application Laboratory Faculty Name:

List of Program Outcomes

Course POl | PO2 | PO3 | PO4 | PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 PSO1 PSO2

Outcomes

CO-1 2 2 - - 3 - - - - 2 - 2 2

CO-2 2 - - - 3 - - - - 2 - 2 2

CO-3 2 2 - - 3 - - - . 2 2 2 2

CO'4 2 2 - B 3 - - - - 2 _ 2 2
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S.
Experiment Name Page No

No

Introduction to E-tabs 2
1 |3p analysis of multistoried frame structures 7
2 Analysis of continuous beams, portal frames & plane trusses 21

Introduction to MS project 29
3 Project Management-Construction scheduling 30

Introduction to QGIS software 45
4 | To create shape files for point, line and polygon features with a map as 46

reference.

Use of EXCEL spread sheets:

Computation of earthwork 52
2 Design of horizontal curve by offset method 53

54

Design of super elevation




Software Application Lab BCVL606

Contents

1.1 Introduction to ETABS

1.2 Objectives

1.3 3D analysis of multi-storey buildings
1.4 Analysis of Continuous beams

1.5 Analysis of portal frames

1.6 Analysis of trusses
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Introduction to Multi-Storey Analysis of Frame Structure

Analysis of the structure mainly deals with determination of internal forces like axial
compression, bending moment, shear force, twisting moments etc. in component members, for
which these members are designed under the action of given external loads.

The frames can be analyzed either manually or by using softwares. The most commonly
used method for analyzing the frames manually is Kani’s method.

Some of the commonly used softwares to analyze frames are:

STAAD.Pro
NISA civil
SAP
STRAAP
ETABS
SAFE
7. ANSIS, etc...
In the present manual ETABS are used for the analysis of frames.

S o

1.1 Introduction to Extended Three-dimensional Analysis of Building Systems (ETABS)

ETABS is a structural and earthquake engineering software produced for the analysis and design
of a wide variety of structures. ETABS is designed for engineers by engineers who understand
the process of modeling, analysis and designing a structure. Developed in context with the grid-
like geometry unique to multi-story building design, ETABS tailors control features and software
functions to this class of structure. The graphical interface, object-based modeling
tools, nonlinear and dynamic computational processes, and output options all coordinate to

streamline and simplify building design.

The basic three activities, which are to be carried out to achieve the goals, are:
e Modeling of Structural Systems
e Loading, Analysis, and Design

e Output, Interoperability, and Versatility

Department of Civil Engineering, ATMECE Page 2
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a) Modeling of Structural Systems

The observation that multi-story buildings typically consist of identical or similar floor plans,
repeating in the horizontal, and supported by gravity and lateral systems in the vertical, is
fundamental to ETABS application. ETABS enables the methods and technologies at the

forefront of structural engineering, providing a suite of modeling features:

o Templates for global-system and local-element modeling

o Custom section geometry and constitutive behavior

e Grouping of frame and shell elements

o Link element assignment for characterization of isolators, dampers, and other advanced
seismic systems

« Hinge property specification

« Automatic meshing with optional user control

e Extrusion tools for radial geometry

o Diaphragm constraints

« Editing and assignment features for plan, elevation, and 3D views

b) Loading, Analysis, and Design

Once modeling is complete, ETABS automatically generates and assigns code-based loading
conditions for gravity, seismic, wind, and thermal forces. Users may specify an unlimited

number of load cases and combinations.

Analysis capabilities then offer advanced nonlinear methods for characterization of static-
pushover and dynamic response. Dynamic considerations may include modal, response-spectrum

or time-history analysis. P-delta effect account for geometrical nonlinearity.

Given enveloping specification, design features will automatically size elements and systems,
design reinforcing schemes, and otherwise optimize the structure according to desired

performance measures

Department of Civil Engineering, ATMECE Page 3
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¢) Output, Interoperability, and Versatility

Output and display formats are also practical and intuitive. Moment, shear, and axial force
diagrams, presented in 2D and 3D views with corresponding data sets, may be organized into
customizable reports. Also available are detailed section cuts depicting various local response
measures. Global perspectives depicting static displaced configurations or video animations of

time-history response are available as well.

ETABS also features interoperability with related software products, providing for the
import of architectural models from various technical drawing software, or export to various
platforms and file formats. SAFE, the floor and foundation slab design software with post-
tensioning (PT) capability, is one such option for export. CSI coordinated SAFE to be used in
conjunction with ETABS such that engineers could more thoroughly detail, analyze, and design
the individual levels of an ETABS model. While ETABS features a variety of sophisticated
capabilities, the software is equally useful for designing basic systems. ETABS is the practical
choice for all grid-like applications ranging from simple 2D frames to the most complex high
rises. ETABS is sophisticated, yet easy to use, special purpose analysis and design program
developed specifically for building systems.

ETABS version 9 features an intuitive and powerful graphical interface coupled with
unmatched modeling, analytical and design procedures, all integrated using a common database.
Although quick and easy for simple structure, ETABS can also handle largest and complex
building models including a wide range of nonlinear behaviors, making it the tool of choice for
structural engineers in the building industry
1.2 Objective

To analyze multistory buildings, continuous beams, frames and trusses using ETABS software

What ETABS can do!”
ETABS offers the widest assortment of analysis and design tools available for the structural
engineer working on building structures. The following lists represent just a portion of the types
of system and analyses that ETABS can handle easily.

e Multi-story commercial, government and health care facilities

e Parking garages with circular and linear ramps

Department of Civil Engineering, ATMECE Page 4


https://wiki.csiberkeley.com/display/safe/Home
https://wiki.csiberkeley.com/display/kb/Tendon
https://wiki.csiberkeley.com/display/kb/Tendon
http://www.csiberkeley.com/

Software Application Lab BCVL606

e Staggered truss buildings

e Buildings with steel, concrete, composite or joist floor framing

e Complex shear wall with arbitrary openings

e Building subjected to any number of lateral and vertical cases and combinations,
including automated wind and seismic loads

e P delta analysis with static or dynamic analysis

e Construction sequence loading analysis

e Multiple linear and nonlinear time history load cases in any directions

e Nonlinear static pushover

e Building with base isolation and dampers

Features in ETABS software

1. Analysis option:
ETABS has many analysis options which includes

e P-Delta Analysis

e Dynamic Analysis

e Eigen Vector Analysis

e Ritz Vector Analysis

e Linear Analysis

e Non-linear Analysis

e Static Non-Linear Analysis

e Construction Sequence Analysis

2. Locking and Unlocking the model:

From main menu — Option — lock model/unlock model
Check model:

Before running the analysis, use check model to ensure that the objects do not overlap and that
are connected with each other.

From main menu — Analysis — check model
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3. Editing the model:
Edit — Edit Grid data
— Edit Storey data
— Edit Reference line
— Add model from template (2D frame or 3D frame)
— Merge areas
— Joint lines / Joining selected beams or selected columns
4. Text/ Graphical output:
To view loads:
From main menu — Display — Show loads — Frame/lines
To view design info:
From main menu — Design — Concrete frame design — Display design info
To view other Tables:
From main menu — Display — Show tables — Select required boxes
Exporting the files:
From main menu — File — Export
Save the model as etabs.e2k text file (like a Staad editor file)
You can also export to SAP or SAFE or EXCEL database or dser
Importing the file:
From main menu — File — Import — ETABS.e2k. Text file or STAAD file.
Options/Preferences:
From main menu — Option — Preferences — Concrete Frame Design (Select code & other
parameters)
— Shear wall design
— Reinforcement/ bar size (add new or modify existing)
— Live load reduction
Auto saving the model:
From main menu — Option — Auto save model — Set time — ok.
Loads

Combination of existing loads
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—Envelop of combinations

To draw column or beam to required location:

There is no ore command here. Set snap grip on and draw column or beam any where we want.
To draw secondary beam at required distance

Set plan view to required floor in left window — Right click on the screen (not on the slab) —
plan fine grid spacing — plan fine grid spacing= 500 say — ok.

From main menu — Draw — Snap to — Fine grid — From main menu — Draw line objects —
Draw line objects — Draw line — property = ------ (moment release = pinned and draw beam at
required distance)

To get out from grid line (above option)

Draw — snap to — fine grid

1.3 3D Analysis of Multi-storey buildings

Example

No of Stories: 3

No of bays in X-direction: 5
No of bays in Y-direction: 5
Spacing in X-direction: 8
Spacing in Y-direction: 8
Typical storey height: 3m
Basement height: 3m
Concrete grade: M20

Steel grade: HYSD 415 grade
Column size: 230X400
Beam size: 230X250

Slab thickness: 150mm

Department of Civil Engineering, ATMECE Page 7
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Step by Step Procedure

Stepl: Creation of Geometry

Open ETABS program.

Set the units of the model in the drop down box in the lower right hand corner of ETABS
window; click the drop down box to set the units in N-mm.

From main menu — File— New model — Select No.

Building pan grid system and storey data definition will be displayed.

Fi ETABS 2013 - (Untitled) - g
File Edit View Define Draw Select Assign Analyze Display Design Detailling Options  Help
NE N ] Qe aaq|w 5 @ -n (g = -O-T-@-==-
Fi Model Initialization El

Inttialization Options
() Use Saved User Defaul Settings (i)
() Use Settings from a Model File. (i)

(®) Use Builtin Settings With:

Display Units Metric I L
Steel Section Database indian
Steel Design Code 1S 800:2007 v/ €

Concrete Design Code 1S 456:2000 ki)

0K Cancel

Note: you can change grid spacing by choosing custom grid spacing, for column varying spacing
then edit grid to change the storey height by choosing custom storey data, then click on edit
storey data.

Go to Main menu — Edit Storey data — Edit storey.
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Fi ETABS 2013 - (Untitled) - a
File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help

EOH2a/ 8> Q& sk d @ 4§ RNED @0y mwidtt@l]I-B-T-0 -=C-

3
- Fi New Model Quick Templates H
Grid Dimensions. (Plan) Story Dimensions
(®) Uniform Grid Spacing (®) Simple Story Data
Number of Grid Lines in X Direction S humber of Stories 3
Number of Grid Lines in Y Direction 5 Typical Story Height 3 m
Spacing of Grids in X Direction 8 m Bottom Story Height 3 m
=N Spacing of Grids in Y Direction 8 m
E Specify Grid Labsling Options Grid Labels
= © Custom Grid Spacing O Custom Story Data
sk
S D G Speciy Custom Story Data
=1 Add Structural Objects
ikt
. [I ‘\ J‘ a

HH

Blank Grid Only Steel Deck Staggered Truss Fiat Slab Flat Slab with Waffle Slab Two Way or
Perimeter Beams. Ribbed Slab

0K Cancel

Step 2: Define material properties

From main menu — Define — Material property — Add new material — Material name = M20
—Concrete cubic comp. Strength fck = 20N/mm?

—Bending Reinforcement yield strength fy = 415N/mm?

—Shear Reinforcement yield strength fy = 415N/mm? — Ok — Ok.

/1] ETABS 2013 - (Untitled) - .
Fie Edt View Define Diaw Select Assign Analze Display Design Detailng Options Help

BWH2¢ /&) aaaaa Famed &ty RED-@- 0V muw s cE I-0-7T-0-=-C--

EJ’MW > % | [FiiPlanView-Sion3-Z=9(m) | x| [F3ovien | - X
Vodel | Disiay | Tables | Fepors | Detsing
- Model

 Project

,: :mmnw L} Define Materials n

- Sructural Obiects

- Goups Materas Cickto

 Loads -
| & Named Output Rems %_ Add New Matenz
- & s
Pg e AETSGS0 A4 Copy of Materal.
0 Modfy/Sho Maerd.
||
L
B oK
] Cancel Wi
N
H
I Region India -
af

Material Type Concrete w
Standard Indian -
g
& o Grads M20 ®
T
] —
Plan View - Story3 -2+ § o
" " OK Cancel

Step 3: Define Frame Section
Define Beam:
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From main menu — define — Frame section — Add rectangular — Material name = M20
(select)

— Section Name: B230X250

—Click reinforcement

—Select Beam — Concrete cover to the rebar center top = 30mm

In the same manner define other beams

)] ETABS 2013 - (Untitled) -0
File Edit View Define Draw Select Asign Anshe Display Design Detaling Options Help

CWH2¢ /6 »acQ8Q @M% d & ¢§ RED-0-NVi0Lk I-O-T-M-=-C-[A-

X | i Model Explorer ~ % | [FiiPlan View-Stond-2=8(m) % | [Fz0ven | X
| Model | Dapiay | Tabies | Repons | Detaiing

k|| £ Model a

+ Poect

N = Sructre Lyt B Frame Properties
N Fropestes
N & Structural Objects Fiter Prapertes Lt Oick to
1
@ o i.::a Tee m v Impat N Propees

|| N o e ™ 0 e Prgy.
oca|| o Named Pors
g dd Caopy of Propery.

- Propetes

IM] Find This Fropesy Modsy/Stow Propoy.
=] ACangBn
0] Delete Propedy

= Delete Mutiple Propertes

o

4

2]

A

o Expot to XML Fie.

ua oK Cancel

e . i/’

e

Pl Ve Sy 2+ 3] X6 Y413 Z0f) One Sto Gt Uit

BN Frame Property Shape Type

Shape Type

Section Shape Concrete Rectangular v

L.LOC

I
® Do he®

Sestion Designer Hunprismatic At Selest List General

Frequently Used Shape Types
Concrete

Special

RN
R

o | [
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BN Frame Section Property Data H

General Data

Property Mame B230X400
Material M20 || . 2 *
Display Colar [ ] Change 4 i ©
MNotes Modify/Show Notes - hd
- -
Shape
. o
Section Shape Conerate Rectangular ~

Section Property Source
Source: User Defined
Froperty Modifiers
Modify./Show Modifiers

Section Dimensions

Depth <00 mm Currently Default
s EE e A
Modify/Show Rebar.
Show;Section Properies [T Frame Section Property Reinforcement Data
Design Type Rebar Material
() P-M2-M3 Design (Column) Longitudinal Bars AG15GED w
(@) M3 Design Only (Beam) Confinement Bars (Ties) AB15GE0 )
Coverto Longitudinal Rebar Group Centroid Reinforcement Area Owerwrites for Ductile Beams
Top Bars 60 mm Top Bars at I-End o cm?
Bottom Bars &0 mm Top Bars at J-End o cm?
Bottom Bars at |-End o cm?
Bottom Bars at J-End o cm?
QK Cancel
Define columns:
—Add rectangular — section name = C1
—Material name = M20
—Dimensions: Depth = 400mm
Width = 230mm
—Click reinforcement
—Select column
—Select Rectangular
—Ties as rectangular
—Cover to the reinforcement = 40mm
—Reinforcement to be designed — Ok — Ok
In the same manner define other columns
Define slab:
From main menu — define — wall/slab/deck section — Add new slab —
Department of Civil Engineering, ATMECE Page 11
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—Section name = Slab150

—Material name = M20

—Select membrane

—Select thin membrane — Ok — Ok.

fi

ETABS 2013 - Plan

File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help

DVH2¢/ &lr Q8&aQQIH ek

Plan View - Storyl - 2= 3 (m)

T Model Explorer * X
| Model | Display | Tables | Reports | Detaling
- Model
Project fi
\ Structure Layout
‘FQ‘ Properties
Ly Structural Objects
T Groups
L) H
= Loads
ﬂjh Named Output kems
vl Named Plots
PaS
E
le]
=t
i
[op
=]
all
s
b
E

Plan View - Stoyy1 -2 = 3 fm)

S AR -O- 11V m|F A =i

I-0-7-0-=-

Slab Properties

Slab Property Click to: Fﬂ Slab Properly Data
_1 Add New Propety. General Data
Add Copy of Property... Property Name Siab130
Wodfy/Show Property. Slab Material M20 vl ..
Delete Property Modeling Type Membrane v
Modfiers {Currently Default) Modify/Show.
0K Display Color - Change
Cancel Property Notes Modify/Show.
[7] Uss Special One-Way Load Distibution
B——8 Property Data
Type Slzb v
Thickness mm
Y
L» =
OK Cancel
X55 Y111 Z0fm) One Story

Units

Step 5: Drawing Beams, Columns & slabs

Drawing Beams:

From main menu — Draw — Draw line objects — create lines in region

—Select required beam size in the drop down list

—Click or select the beam in the plan view (left window) with similar storey option and select

all beams to assign the beam property

Drawing Columns:

From main menu — Draw — Draw line objects — create columns in region.

—Select required column size in the drop down list

— Click or select the column joints in plan view with similar storey option to assign the column

property

Department of Civil Engineering, ATMECE
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If necessary change the orientation of the column by specifying the angle as 90°
Note:
Select O set building objects on top of the tool bar
Select O line sections under objects view options
Special effects:
O Object Fill
0 Extrusion — Ok.
To view the rendered view
L Set building view objects on top of the tool bar
O Line section
Special effects:
O Object Fill
O Extrusion
L Apply to all windows — Ok
Step 6: Assigning Support condition
Set base floor plan view in left window — set column points
From main menu — Assign — Joint/point — Restraints (support) — Select Fixed — Ok
To view support assigned
From top tool bar[1 Set building view option — visible in view
0 Supports — Ok

Go to Elevation view and for other views, click l T arrow at top of tool bar

Department of Civil Engineering, ATMECE Page 13
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i

| K Model Explarer |
S Ju Madel Expl 1

lay | Tebles | Repats | Detaiing

Define Load Patterns

Sef Weight

Auto
Huitiplier Lateral Load

B BE0EDOD XE

g

1
1
o

Click To.

oK

N ciES

Plan View - Story1-Z = 3 ()

Department of Civil Engineering, ATMECE

Add New Load

Mody Load

Delete Load

X-17 ¥7.325 Z3m)

ETABS 2013 - Plan - g

File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help
DV H92« FAlal» aqeae @edame d 2§ BEEAD- 01w maw iy s iE I-O-T - O-=-E-IB-
:W—xmpmv.w— Base - Z = 0 (m) Uniform Loads Gravity (SDL) | v x
% M;di;nd:lsflav Tables | Reports | Detailing
AN Z{'ﬁfﬁm Layout L % + i
o] Properties
LN Structural Objects
E - Groups
B[ 5 it o
‘r% [+~ Named Plots
S Joint Assignment - Restraints n
[: Restraints in Global Directions

Translation X Rotation about X
i * * * Translation ¥ Rotation about '
Ei Translation Z Rotation about Z
\ Fast Restrairts )
B m 4h 8 s
aHh oK Closs Apply
PSh
clrh
s
ﬂ‘Julnls selected X02 Y0525 Z0{m) One Story V| Global v Unts
Step 7: Defining loads
1. Gravity loads (dead load & live load cases)
From main menu — Define— Static Load cases —
Load = SDL (Super imposed dead load)
Type = Dead
Self weight multiplier = 0 — Add New load — Ok
Load = Wall
Type = Dead
Self weight multiplier = 0 — Add New load — Ok

1] . ] ] -ETABSZUIE Plan - a
DO B 58> 1000 @, & 150 o o8 5 (6| & § 8 21D - @ |1 mkis F1 & 18 es | T -0 -7 0=~ -fa-
- x| [FiPlan View - Storyi -Za3(m) | -x

Page 14
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1] ETABS 2013 - Plan -
File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help

ODVHa2¢ /& » QQARE W scrRhok 56U & § BRI -0 -1 M i1 Er I-O-T-0-=-G-[@-

g Model Explorer ~ X | [FEPlan View - Storyl -2 = 3 (m) - %
| Model | Display | Tables | Reports | Detaiing
R Hocal |

Froject Load Combinations
N - Structure Layout fi
N Properties
LN - Structural Objects Combinations Click to:

Groups

- Loads Add New Combo
5] Named Dutp iems Fi Load Combination Data
a - Named Plots
fay
- Genersl Data
I Load Combination Name Combl
D Combination Type Linear Add <
=
o] Add Defauk Design Combos Notes Madfy/Show Notes..
L futo Combination No
L 28 Cancal Define Combination of Load Case/Combo Resuts
= Load Name Scale Factor
S Dead 15 Add

18l Delste
af
FSD
A oK Cancel
5
Plan View - Story1 -Z =3 fm) X-06 Y11.075 Z3 m) One Story Globa Units

Assigning the loads:

Activate the left window and set to plan view — Activate or select similar storey option (at
bottom) and select all slabs.

From main menu — Assign— Shell/Area loads — Uniform — load case name = SDL

Load = 1.5 kN/m?

Direction gravity — Ok

In the same manner, assign load case name = live uniform load

Load = 2.0 kN/m?

Direction gravity — Ok

Assigning wall loads:

9” wall load = 12 kN/m (for external or outer beams)

41/2” wall load = 6 kN/m (for internal beams)

In the left side of window select all outer beams in top floor by setting similar storey option and
view the status bar to know no. of beams selected

— From main menu — Assign— Frame/ line loads — Distributed load case name = wall unit in

kN-m
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— Forces

— Direction gravity

Uniform load = 12 KN/m

Replacing existing load — Ok

In the same manner, apply 41/2” wall udl load to internal beam by setting all floor options
To see the load assigned:

Right click on particular member, corresponding load — Ok

Note: For point load

From main menu — Assign— Joint/point loads — load case name = Dead unit in kN
Replace existing load

For global = 10kN — Ok

Fi ETABS 2013 - Plan - olEN

file Edit View Define Draw Select Assign Analyze Display Design Detoiling Options Help
CVH2c /& »aaaasq @i 4§ 5%E0-0-N0Yimw 7l I-O-T-0O-=C-[-
TW T Plan View - Story1 - 2= 3 (m) - x

Model | Display | Tables | Repors | Detaiing

b=

838

B18
i ETABS 2013 - Plan -0
File Edit View Define Draw Select Assign Analyze Display Design Detailing Options Help
S OVHa2o /&) @aQ@QAAQ [#+4r3et ) &4 §RED-@-NWimks 77+~ I-O0-T-O-=E-MB-
T Model Explorer - X mPlan View - Story1-Z =3 (m) v X
|| Model | Display | Tables | Repotts | Detailng
\[? =) Model
| icture Layout 1l
X peries = B37 E] i
s ictural Objects
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- Nemed Output ems ()
‘X‘ Named Plots
= s 2 F3 o F4 ©
D @ o o ©
D B7
10 F2
o
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A
E Fs
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Fi ETABS 2013 - Plan -3
File [ Edit | View Define Draw Select Assign Analyze Display Design Detailing Options  Help

CVH20l/ & » QQAQARQ H 34k H 4§ READT-0- Ny imus(i7/4 1@ I-0-T-0-=-C-M-
| [FAModelEplorer |~ % | [FifPlan View- Storyl - Z= 3 (m) Frame Span Loads Gravity (Live) | - X

Model | Display | Tables | Reports | Detaiing

%
N
N

Project
Structure Layout

5 Losds
oB|| = Memed Output hems
Named Plots

Frame Load Assignment - Distributed

Load Pattem Name Live v

Load Type and Direction Optians

|

|

| o ~

| ® Forces O Moments O Addto Bxisting Loads
|

|

i

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| _
L | (®) Replace Bxisting Loads
| Dirsction of Load Application | Gravty v i
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Step 8: Design

Selecting Indian code

From main menu — options— preferences — concrete frame — design code = Indian
1S456:2000 for RCC — Ok

Defining load combinations

From main menu — define — load combinations — Add new load combo
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Load combination name = DL + LL
Load combination type — Add — change scale factor = 1.5 for DL & LL by clicking add button
— Ok — Ok
Selecting Design load
From main menu — Design— Concrete Frame Design— Select design combo — select one
combination load from the list — Add — Ok
Step 9: Analysis
From main menu — Analysis — Run analysis
After completing process, the model automatically displaces deformed shape view and the model
is locked (you cannot do any changes to the model)
Step 10: Running the Design process
From main menu — Design— Concrete Frame Design— Select design/ check of structure —
design results will be displayed on the model
Graphical output
Activate 3D view in right window by clicking title bar — Set elevation view =1 — From main
menu — Display — Show member force/stress diagram — frame/pier/ spandul forces
— Select any load case say DL + LL
Select moment — 3 option
O Uncheck the fill diagram
If it is checked, we have to deselect — check the showed values on the diagram check box — Ok
Right click on any beam in right window which will display diagrams for the beams
Select scroll for values (right top window which will show at different distance along the beam)
To check the display:
Activate right window — from main menu — Display — Show un-deformed — click on 3D
button from top tool bar to display 3D view
To view reinforcement details:
Running the design process
From main menu — Design — Concrete frame design — Start design/check of structure —

design results will be displayed in the model.
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Set to elevation view in the right window — reinforcement area will be displayed on the frame.
Right click on any beam or column.

— Summary

— Flexural details

— Shear details

— Envelop — Ok

View the % of Steel on beams and column

From main menu — Design — Concrete frame design — Display design information — select

design output — rebar % — Ok
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Future Study: https://www.youtube.com/watch?v=LOtuwW9-G68
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1.4 Analysis of Continuous Beam

Problem 1
60KN/m -
o
1.5
A l l l ALE " % t-om c
o iy
4m im
A B C
e T -
H-\_‘_"'\——_ _,-o—'-"'_'_'-f T

{

43F A1

Bendimg Moment Diagram

[
'y}

T.3928

=124 5343
‘ =

Shear Force Diagram
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Problem 2
3 3 75KN/m
¥ x
A 1 1 1 1 B m m 2m D
ma] [N 4l [ma]
&m &m 4m
A B C D

Elastic Curve
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47 0292
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Shear Force Diagram

5603

c

| -

S90S

B
A 0
w
B .
8

ar
22 68

Bending Moment Diagram
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Problem 3
15 KN/m
1 g
6m 4m B C -
Am 4} D
10m 3m 2.5m
A B c D
o — B & T T
'--.._\_\_\_\_ _ . _'_'__,_,.,--"""
Elastic Curve

-G8 455

Bending Moment diagram

Future Study: https://www.youtube.com/watch?v=ZV9DN8tIVkw
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1.5 Analysis of Frames

Problem 1
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i B C
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Problem 2
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B c
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Shear Force Diagram
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Problem 3
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1.6 Analysis of Truss

Analyze the TRUSS as shown in Figure

— r_'1 D—-—-h_- T
Py ([
TR T w6 e
“1 3 ] e TR A
1 1 2 2 3 3 4 4 5 3 b b I
10.000 kN
10.000 kN
5.01}0} T} | . T *5.000 kN
=1.74m — 10.501i1q 74m
Results
,”’_,It‘ﬁl::’ H,,_hh"“,_H
1_&” EERER _F]H 'Iq_ CE

BROWN COLOUR - COMPRESSION
BLUE - TENSION

Future Study: https://www.youtube.com/watch?v=5ThM2IPDmUA
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Contents:

2.1 Microsoft Project
2.1.1 Introduction to MSP
2.1.2 Objectives

2.1.3 Creating a schedule
2.1.4 Setup resources

2.2 QGIS

2.2.1 Introduction to QGIS
2.2.2 Objectives

2.2.3 Initializing QGIS
2.2.4 Creating Shape files

2.2.5 Future Study
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2.1 MICROSOFT PROJECT (MSP)

21.1 Introduction to Microsoft Project

MS Project, the project management software program by Microsoft is a very handy tool for

project managers that help them develop a schedule, assign resources to tasks, track the

progress, manage the budget, and analyze workloads for ongoing projects.

2.1.2 Objective:

To schedule, assign resources, tracking progress, managing budget of ongoing projects using

MSP software

STEP - 1:

Open MSP > File > Display>

MSP INTIAL SETTINGS

Choose INR as currency for Indian Projects

B A = GANTT CHART TOOLS
FILE TASK | RESOURCE  REPORT| Project Options ? =
— =y X Cut =
, &) % Calibri General & : e
; ER Copy ~ Q Change how Project content is displayed on the screen.
Gantt  Paste < I Display
Chart~.| = Format Painter
View Clipboard Schedule .5
w Proofing Calendar Type: |Gregorian Calendar [+
5 Start N
v . ave
S Dec3017 Currency options for this project: @3 Projectl [
L8 Language
e _——— Symbol: % Decimal digits: |2 =
@ | vode v ToskNome Placement: [T1 [+] curency: R[]

GANTT CHART

Customize Ribbon
Quick Access Toolbar
Add-Ins

Trust Center

Show indicators and options buttons for:

[¥] Resource assignments [¥] Edits to work, units, or duration

[¥] Edits to start and finish dates [¥] Deletions in the Name columns

Show these elements:

[T] Entry bar

4. girish pushparaj ~
Notes .-[1 #Find -
Details 5 ” & Clear~
crol
Id to Timeline  ¢o Task (¥ Fill ~
erties Editing ~

Finish
Dec30°17

Jan21,'18 [«
T F|S|S MT

Jan14,°'18
Fos|s M T W

A NEW TASKS : MANUALLY SCHEDULED
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STEP -2
File > Schedule

Change work hours if required to suit the project or conditions

[Po= > 5 GANTT CHART TOOLS e
o = 3
D X Cut Calibri inen ] ] - Notes .Tc # Find
B Copy ~ . Change options related to scheduling, calendars, and calculations. Details & Clear~
Gantt  Paste 1 | oispiay Scroll
Chart~ - ¥ Format Painter — _ : Bdld to Timeline | 1o Task ¥ Fill *
View Clipboard | Schedule || Calendar options for this project: |33 Projectl =] - Editing "
W Proofing Week starts on: Sunday  [+]
5 Start Finish
2 pecsor Save Eiscal year startsin: |January [ Becainy
F Language Use starting year for FY numbering
Task Bl Acances Default start time: 800 AM [7] These times are assigned to tasks when you enter a start or Janid, 18 TS
8 e - | TaskName venee - finish date without specifying a time. If you change this = sls Mt w T FEsls Tl
- | | P ——— Default end time: | 5:00 PM setting, consider matching the project calendar using the
o = Change Working Time command on the Project tab in the
Quick Access Toolbar Hoursperday: |8 &4 ribbon.

| Hoursperweek: (40 [
Add-Tns

Dayspermonth: |20 [+

Trust Center

Schedule

[¥] Show scheduling messages

B Show assignment units as & |Percentage| v |
g
T &I -
E Scheduling options for this project: @3 Projectl [~
H New tasks created: Manually Scheduled [~ |
Qo
Auto scheduled tasks scheduled on: |Project Start Date[ v |
Duration is entered in: Days [+
Work i entered in: Hours [+]
Default task type: Fixed Units  [+]
[7] New tasks are effort driven () [7] Tasks will always honor their constraint dates
[T] Autolink inserted or moved tasks - Show that scheduled tasks have estimated durations
[¥] Split in-progress tasks [¥] New scheduled tasks have estimated durations -

A NEW TASKS : MANUALLY SCHEDULED

2.1.3 CREATING A NEW SCHEDULE

Step 1: Start Date

Click Project tab -> Properties Group -> Project Information.
A dialog box appears. In the start date box, type 18/01/18, or click the down arrow to display
the calendar, select January 18, 2018 (or any date of your choice).

Click OK to accept the start date.
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B d = GANTT CHART TOOLS

BBl Ak RESOURCE  REPORT | PROJECT | VIEW FORMAT 4 girish pushpa
e 1 =¥ Status Date: [EINA ~ ABC

p i =] feczl T [ g s

i 9 PR DD B e
Subproject Appsfor  Project Custom LinksBetween WES  Change  Calculate  Set  Move Spelling

Office~ Information Fields  Projects = Working Time  Project Baseline~ Project
Insert Apps Properties. Schedule Status Proofing

w e ion for *Projectl’ “,, ===
2 Start
E Dec30:27. Start date: [Dec 30 17] ~ Currentdate: Jan1'1s -
Finish date: | Dec30 17 - | Statusdate:  NA =
Task an 7, '18 Jan14,'18
O | \iode v TaskName +  Duration Schedule from:  Project Start Date v Calendar: Standard ~ (@ ™ T w T Fs|sMmT wWT
Al tasks begin as soon as possible. Briority: 500

Enterprise Custom Fields
Department:

Custom Field Name Value

GANTT CHART

Step 2: Set Up Calendar

Click Project tab -> Properties Group -> Project Information.

Click the arrow on the Current Date dropdown box. A list appears containing three base
calendars.

24 Hour: A calendar with no non-working time.

Night Shift: Covers 11 PM to 8 AM, night shifts covering all nights from Monday to Friday,
with one hour breaks.

Standard: Regular working hours, Monday to Friday between 8 AM to 5 PM, with one hour
breaks.

Step 3: Adding Exceptions to Calendar

Exceptions are used to modify a Project calendar to have a non-standard workday or a non-
working day. You can also allot unique working hours for a particular resource as well.

Here is an example to create a non-working day, which could be because of a holiday or office

celebrations or events other than the standard office work effort.

Click Project tab -> Properties Group -> Change Working Time.
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m B s GANTT CHART TOOLS
FILE TASK  RESOURCE ~ REPORT  PROJECT | VIEW FORMAT 4, girish pushparaj ~ 8 X
+ T T -
ltl " 0| B2 Change Working Time d L=
Subproject Apps f Project  Custom Links Bet wBs
wbprajed "Olizcg Inio'{:z‘mn F"IE‘Z:” "‘Pw;;::e” 7 || Forcalendar:  Standard (Project Calendar) - Create New Calendar ...
— Kils - Calendar ‘Standard’ is a base calendar. A
w
] Start Legend: Click on a day to see its working times:  Working times for January 1, 2018: Finish
S Dec3017 January 2018 - T — Dec30°17
7 SIMIT|WITh| F|S +1:00 PM to 5:00 PM
23456 - -
ask — Jan7,'18 Jan14,'18 Jan21,18 |~
© | \ode v TaskName + Duration 7 (8|9 |10(11[12]13 Bacedon S M T W T F S/sMTWTFSs|/sMT
dited working hours o oA o o 9 (20 Detault work week on calendar \
Opf¥senendar 21 (22 |23 |24 |25 |26 |27
131
Exception day 58> (50 51
ondefault work week J
Exceptions | Work Weeks
" | name Start Finish |~
[ I
<
L
L2 =
e =
Z
<
o
Help [Loptions... | ok ] [ cancel |
< gl v
READY A NEW TASKS : MANUALLY SCHEDULED BE m P B i -——t+—+

Step 4: Setting up Resource Calendar

Just like you can change a Standard Base Calendar, you can change the work and non-working
time for each resource. You can modify the resource calendar to accommodate flex-time,

vacation time, training time, etc.

Also remember, Resource Calendar can only be applied to work resources and not to material

and cost resources.

By default when we create the resources in a plan, the resource calendar matches the Standard
base calendar. And any changes you make to the Project Calendar, gets reflected automatically
in resource calendars, except when you create an exception in the resource calendar. In that case

even if you update the project calendar, the exception in resource calendar is not affected.
Click Project tab>Properties group>Click Change Working Time

Change Working Time dialog box appears.

Click the down arrow for the “For Calendar” drop-down box.

Step 5: Create Non-working Days
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Click Project tab -> Properties group -> Click Change Working Time.

The Change Working Time dialog box appears.

Click the down arrow for the “For Calendar” dropdown box.

Select the resource for whom you want to change work schedule.

Click “Work Weeks” tab.

Double-click the [default] cell below the Name column heading.

Under “Selected Day(s)” choose any day you want to change the work schedule.

Click any day (we have chosen Friday) and use the radio button “Set days to nonworking time”.

Click OK to close the Dialog box. You will now see all Fridays are greyed out in the calendar.

BUILD A SCHEDULE

Enter Task

In Gantt Chart View, just click a cell directly below the Task Name column. Enter the task

FHS s GANTT CHART TOOLS Projectl - Project Professional 2 - 8 %
2083 TASK RESOURCE REPORT PROJECT VIEW FORMAT %, girish pushparaj ~ g X
I o -y v + . -
% DL X, Cut b m mmmm= ¥ Mark on Track - F‘? tgm T SUmmary El Notes .l‘— % Find
Eg Copy ~ D Respect Links v & P Milestone [ Details " & Clear~
Gantt  Paste _, BIU O-A- %5 s e Inspect Mode ~ Task Information Scroll
Chart~ - “~Format Painter = 2 act v e 2 v it to Task ¥ Fill
view Clipboard Font ] Schedule Tasks Insert Properties Editing -~
w 8:00 AM 9:00 AM 10:00 AM 11:00 AM 12:00 PM 1:00 PM 2:00 PM 3:00 PM 4:00 PM
z | | | I | I | | | |
3 SHL, Add tasks with dates 10 the imeline Elnl
g Beisoay Add tasks with dates to the timeline Doty
B
Task Dec24,'17 Dec31, '17 Jan7,'18 Jan14,'18 Jan21,'18 [«
e Mode v Task Name v Duration + |Start w | Finish v Predecessors w||E(S|S MTW[T F SIS MT W T FS|S/MTWT F SISMT WT FiS[i'SMT
1 #2 earthwork L]
2 footing
2 column/pedestal
4 b plinth
5 £ refilling
6 A 1st floor formwork
2 beams and slab
= concrete
<
&
5]
E | [
< A
o
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Enter Duration

A duration of the task is the estimated amount of time it will take to complete a task. As a
project manager you can estimate a task duration using expert judgment, historical information,
analogous estimates or parametric estimates.

You can enter task duration in terms of different dimensional units of time, namely minutes,

hours, days, weeks, and months. You can use abbreviations for simplicity and ease as shown in

the following table.

Value you want to enter Abbreviation | Appearance
45 minutes 45m 45 mins

2 hours 2h 2 hrs

3 days 3d 3 days

6 weeks 6w 6 weeks

2 months 2mo 2 mons

In Gantt Chart View, click the cell below Duration column heading. Enter the duration.

You can also enter Start and Finish date and MS Project will calculate the duration on its own.
(Task 6 in the following screen shot)

You can enter text as well when you don’t have a duration metric currently. (Task 3 in the

following screenshot)

FHS = GANTT CHARTTOOLS Project! - Project Professional 2 -8 x
UM TASK | RESOURCE  REPORT  PROJECT  VIEW FORMAT 4 girish pushparaj - a8 x
& X - s e T < 5
E ¥ Cut R o = Mark on Track - T |t TSy m Notes m # Find
S ER) Copy ~ %P Respect Links .  Milestone —— (& Details & Clear~
Gantt  Paste BIu H-A- Inspect Move Mode — Task Information Seroll
Chart~  + ¥ Format Painter = a 3 - . Deliverable T to Task [ Fill~
View Clipboard Font [ Schedule Tasks Insert Properties Editing ~
2 ‘Sun 12/31 iTuel 2 ‘Thu] 4 ISat] 6 ‘Munl B ".”.‘ed 110 ‘Fn 112 ‘Sun 1714 ‘Tue 116 |
I Start Add tasks with dates o thenmsling Finish
£ peesgar Add tasks with dates to the timeline R
g
Task Dec24, 17 Dec31, 17 Jan7,'18 Jan14, 18 Jan21,°18 [
O Mode v TaskName o Duntion + Stat v |Finkh v |Predecessors v |F s|s M T W T F S|s M T W T F s SMTWTFs sMTwTFEs|swmrt|l]
1 Az earthwork 7days
- b3 footing 6days
3 A column/pedestal check
4 A2 plinth 8days
5 A refilling 9days
6 A 1st floor formwork 12 days Dec31'17 Jan15'18 I 1
N # beams and slab 14 days
&
g concrete
] A2
E
s ]
g 3| K3 v
READY A NEW TASKS : MANUALLY SCHEDULED
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Elapsed Duration (Dummy Activities)

You can enter elapsed duration by preceding any duration abbreviation with an “e”. So lew is

seven 24-hour days.

For example, when you are “Waiting for the paint to dry’. And it takes 4 days for this to happen.

It does not need a resource or a work effort, and all you are doing is waiting for it to dry. You

BCVL606

can use 4ed as the time duration, which signifies 4 elapsed days, the paint can dry regardless of

whether it is a weekend or if it falls on a holiday. Here in this example, the drying occurs over

24 hours over the weekend

x

FH S s GANTT CHART TOOLS
FILE TASK | RESOURCE ~ REPORT ~ PROJECT  VIEW FORMAT 1. girish pushparaj ~ =]
— s X, Cut = & Mark on Track ~ I 1 ey 1 Summary . Notes b Find -
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Create Milestones

In Project Management, Milestones are specific points in a project timeline. They are used as

major progress points to manage project success and stakeholder expectations. They are

primarily used for review, inputs and budgets.

Mathematically, a milestone is a task of zero duration. And they can be put where there is a

logical conclusion of a phase of work, or at deadlines imposed by the project plan.

There are two ways you can insert a milestone.

Method 1: Inserting a Milestone
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Click name of the Task which you want to insert a Milestone
Click Task tab -> Insert group -> Click Milestone.

Click on <New Milestone> to change its name.
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Method 2: Converting a Task to a Milestone

Click on any particular task or type in a new task under the Task Name Heading.

Under Duration heading type in “0 days “.
Create Summary Task

There can be a huge number of tasks in a project schedule, it is therefore a good idea to have a
bunch of related tasks rolled up into a Summary Task to help you organize the plan in a better
way. It helps you organize your plan into phases.

In MS Project 2013, you can have several number of sub-tasks under any higher level task.
These higher level tasks are called Summary Task. At an even higher level, they are called
Phases. The highest level of a plan’s outline structure is called the Project Summary Task,

which encompasses the entire project schedule.
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Method 1
Select the names of Task 4 and Task 5.

Click Task Tabl! group Insert [|Click Summary
Method 2
Select “Insert Task”. A <New Task> is created.

Now select Task 4 and Task 5.
Click Task tabl| Schedule group! |Click Indent Task
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Link Tasks

Once you have a list of tasks ready to accomplish your project objectives, you need to link them
with their task relationships called dependencies.

In MS Project, the first task is called a predecessor because it precedes tasks that depend on it.
The following task is called the successor because it succeeds, or follows tasks on which it is
dependent. Any task can be a predecessor for one or more successor tasks. Likewise, any task
can be a successor to one or more predecessor tasks.

There are only four types of task dependencies, here we present them with examples.
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e Finish to Start (FS): Finish the first floor before starting to build the second floor.
Most used.

e Finish to Finish (FF): Cooking all dishes for dinner to finish on time.

e Start To Start (SS): When doing a survey, we would seek survey responses but
will also start tabulating the responses. One does not have to finish collecting
survey response before starting the tabulation.

e Start to Finish (SF): Exam preparation will end when exam begins. Least used.

Method 1

Select the two tasks you want to link. In the following screenshot taken as an example, we have
selected names, Task 1 and Task 2.

Click Task tab -> Schedule group -> Link the Selected Tasks.

Method 2

Double click a successor task you would like to link.

Click Predecessors tab

In the Table, click the empty cell below Task Name column.

Choose the predecessor task. Click OK.
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Respect Links

If you are in Manually Scheduled mode, any change in duration of the predecessor task will not

reflect on Start date of Task 4. For example, Task 4 starts on 11/01/2018 which is the next day of

Finish date of Task 3.
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Now when we change the Duration of Task 3 from 4 to 7 days, the start date is not

automatically updated for Task 4 in Manual Scheduling.
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You can force MS Project to respect the link (dependency) by doing the following;:
e Select Task 4.
e Click Task tab -> Schedule group -> Respect Links.

Switching Task - Manual to Automatic

MS Project by default sets new tasks to be manually scheduled. Scheduling is controlled in two
ways.

Manual Scheduling: This is done to quickly capture some details without actually scheduling
the tasks. You can leave out details for some of the tasks with respect to duration, start and
tinish dates, if you don’t know them yet.

Automatic Scheduling: This uses the Scheduling engine in MS Project. It calculates values such
as task durations, start dates, and finish dates automatically. It takes into accounts all
constraints, links and calendars.

Method 1

If you want to change the mode for a particular task, say Task 5 in the following example. Click
on Task Mode cell in the same row. Then, click the down arrow to open a dropdown box, you
can select Auto Scheduled.

Method 2

Click Task -> Tasks group -> Auto Schedule.

Method 3

To switch completely to Auto Schedule mode:

Toggle the scheduling mode of the plan by clicking the New Tasks status bar (at the bottom-left)
and then selecting Auto scheduling mode.

Go to File tab and click Options. Then click Schedule tab and under scheduling options for this
project select “All New Projects” from the dropdown box. Under new tasks created, select

“Auto Scheduled” from the dropdown box.

2.14 SETUP RESOURCES

In project management terminology, resources are required to carry out the project tasks. They

can be people, equipment, facilities, funding, or anything (except labor) required for the
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completion of a project task. Optimum Resource Scheduling is the key to successful project
management.
Resource Types
e Work resources: People and equipment to complete the tasks.
e Cost resources: Financial cost associated with a task. Travel expenses, food
expenses, etc.
e Material resources: Consumables used as project proceeds. For example, paint

being used while painting a wall.

Click View tab -> Resource Views group -> Click Resource Sheet.

Click the cell directly below the Resource Name heading column.

Enter Resources as an individual person, job function or group.

Entering a value less than 100% in Max.Units would mean you expect the resource capacity to
be lower than a full-time resource. So 50% would mean the individual works for half of the

normal full capacity, so if a normal work week is 40 hours, this equals 20 hour capacity.

Cost of Task = Work Value (in number of hours) x Resource’s Pay Rate.
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o C(lick View Tab -> Gantt Chart View -> Resource Name column.

e Click the box below the Resource Name column for the task you need the

resource to be assigned.

¢ From the dropdown, choose the resource name.
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PLAN DURATION, COST & TIME

Check Plan’s Duration

In Gantt Chart View -> View Tab -> Split View group -> Timeline checkbox.
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Check Plan’s Cost

Click View tab -> Data group -> Tables -> Cost.
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Check Plan’s Work

Click Report Tab >View Reports group >click Resources >click Resource overview
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View Critical Path

Critical Path is the succession of connected tasks that will take the longest to complete. The
word “critical” does not mean that the tasks are complex or important or need to be closely
monitored, but the focus is on terms schedule that will affect the project finish date.
So, if you want to shorten the duration of a project, you should first start with activities/tasks
on the critical path. Critical path can be a single sequence of tasks (a singlecritical path) or there
can be more than 1 critical paths for a single project. While schedule changes are made, it is also
likely that the critical path will change from time to time.
One needs to always focus on the Critical Path first, when one wants to apply fast-tracking or
crashing to shorten the project duration.
Slack or Float are key to understanding Critical path. There are two types of Float:

e Free Float: It is the amount of time a task can be delayed without delaying

another task.
e Total Float: It is the amount of time a task can be delayed without delaying the

completion of the project.

In Gantt Chart view -> Format Tab -> Bar Styles Group -> Check the Critical Tasks box ON.

All task bars in the critical path, in the Gantt Chart View on the right, will turn Red in color.

2.1.5 Future Study: https://www.youtube.com/watch?v=_eD2u8bxecs
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2.2QGIS (Quantum Geographic Information system)
2.2.1 Introduction to QGIS
QGIS is a popular open-source GIS with advanced capabilities
2.2.2 Objectives

To create shape files for determining the latitude, longitude, length and area quantities using
QGIS software

2.2.3 Initializing QGIS

1. Double click on QGIS destop file from the installed folder to get the working page

2. Select open layer plugin in the web form menu bar and then select google Street under google
maps.

3. Search for the place of interest. Once the desired location is obtained, again go to web > open
layer plugin > google maps > google satellite to get the satellite image of the desired location.

4. Then to switch off the google street, just uncheck the layer or to remove, just right click on

layer > remove > ok to remove the layer from the layer panel.

qGis 21815 - omm
a B v e Sewe M war Rane e
B8R Yo sgesRppoLsrR b rm-y T B
A

QGIS 21815 - olEl

SELHDH ANNS
‘ «a
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e QGIS 21815 -olEN
Progct Edt View Layer Settngs Phgns Vechr Raster Detabase Web Processng Heb
DEBRER {HOS S RPPRraBER Ia
4 ; X o ¢ VEH%E % A
Browser Panel &x

SBCSHSANAS

Coordnate | 85%1826,13814%.2 W Sce 12,12 v (@ Magafer 100% 3/ Rotaton (0.0 T Rreder Qesnwom R

2.2.4 Creating Shape files for determining latitude, longitude, length & area quantities

Exercise No 1: To find latitude and longitude of a point

1.

4.

Go to layer in the menu bar > create layer > New shape layer. In the dialogue box select point
> type the name as ATME > Add to wish list > click ok.

. Save the point feature as ATME POINT in a folder > click ok. Point feature will be displayed

in the layer panel

. Highlight the layer > click on toggle editing tool in the menu bar > click on add feature option.

Once the option is selected cursor shape will change.

Place a point on the screen. Give the id no and name for that point in the dialogue box.

Click ok. Repeat the same to place as many no of points.

5.

Right click on the layer > open attribute table > select field calculator > select virtual field >
type the name as latitude for output field name > select decimal no as real from the drop down
for output field type. Set as many no of precision value. Double click on geometry > double
click on $x from the drop down > click ok.

. Latitude for the point will be displayed on the screen. Repeat the same procedure, instead of

latitude type longitude as field name and select $y from the drop down to get longitude for the
points.
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4 QGIS 21815 - 5 IE3
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id ATME Latitude Longitude
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Exercise no 2: To find length of a line

1. Go to layer in the menu bar > create layer > New shape layer. In the dialogue box select line >
type the name as ATME > Add to wish list > click ok.

2. Save the point feature as ATME LINE in a folder > click ok. Point feature will be displayed in

the layer panel

3. Highlight the layer > click on toggle editing tool in the menu bar > click on add feature option.

Once the option is selected cursor shape will change.

4. Place a line by clicking 2 points on the screen. Give the id no and name for that line in the

dialogue box. Click ok. Repeat the same to place as many no of lines.

5. Right click on the layer > open attribute table > select field calculator > select virtual field >
type the name as length for output field name > select decimal no as real from the drop down
for output field type. Set as many no of precision value. Double click on geometry > double

click on $length from the drop down > click ok.

6. Length for the line will be displayed on the screen.

4 QGIS 2.18.15 -a
Project Edit View Layer Settings Plugns Vector Raster Database Web Processing Help
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Project Edt View Layer Settngs Plugins Vector Raster Database Web Processng Hep
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Exercise no 3: To find area of a polygon

1. Go to layer in the menu bar > create layer > New shape layer. In the dialogue box select
polygon > type the name as ATME > Add to wish list > click ok.

2. Save the point feature as ATME AREA in a folder > click ok. Point feature will be displayed

in the layer panel

3. Highlight the layer > click on toggle editing tool in the menu bar > click on add feature option.
Once the option is selected cursor shape will change.

4. Place a polygon by clicking 4 points on the screen. Give the id no and name for that polygon
in the dialogue box. Click ok. Repeat the same to place as many no of polygons.
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5. Right click on the layer > open attribute table > select field calculator > select virtual field >
type the name as length for output field name > select decimal no as real from the drop down
for output field type. Set as many no of precision value. Double click on geometry > double
click on $area from the drop down > click ok.

6. Area for the polygon will be displayed on the screen.
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2.2.5 Future Study: https://www.youtube.com/watch?v=00tdogz2GWQ
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3. USE OF EXCEL SPREAD SHEETS

Earthwork Calculation

Problem 1:-
‘Work out the quantity of earthwork for an embankment 150m long 10m wide at the top. Side slope is 2:1
and depth at each 30m interval are 0.6, 1.2, 1.4, 1.6, 1.4 and 1.6m

Given:-

b= 10 m
5= 2

Method adopted is Mid sectional area method

Mean |Centre area| Side area Total area= Quantity
Station | Depth m |depth (d)| = (Db*d) |=S*(d)"2| {(b*d)+(S*(d)"2)} | Interval
m $q.m sq.m sq.m Cut Fill
0 0.6 —
30 12 09 9 1.62 10.62 30 318.6
60 14 1.3 3.38 16.38 30 491.4
90 1.6 1.5 15 4.5 19.5 30 585
120 14 1.5 15 4.5 19.5 30 585
150 1.6 1.5 15 4.5 19.5 30 585
Total filling or embankment quantity=| 2565 |cu.m
Problem 2:-
Work out the quantity of earthwork for a propozed road 7.5m wide, Side slope 15 1:1
Given:- b=T.5
=1
Method adopted is Mean area method
RL Formation RL of Mean |Centre area| Side area Total area= Quantify
Station Ground | Depthm | depth (d) | =(b*d) [=5%(d)*2 | {{(b¥dp=(55(d)*2)} | Interval
Level m Level m m . . . Cat Fill
10 S0 Bl
0 10 10.55 -0.55
0 10 105 0.5 0515 394 0.28 411 30 126,39
6l 10 104 04 043 3.38 0.20 3.58 30 107.33
a0 10 10.35 -.35 0375 281 0.14 295 0 88.59
120 10 102 4.2 -0.275 2.06 0.08 114 30 &4.14
150 10 10 0 41 0.75 0.01 0.76 i 2280
180 10 9.3 0.2 0.1 0.75 0.01 0.76 30 2280
210 10 9.65 0.35 0.275 206 0.08 214 30 64.14
240 10 9.4 04 0375 181 0.14 295 30 83.59
270 10 94 0.6 0.5 3.75 0.25 4.00 0 120.00
300 10 9.2 0.3 0.7 325 .49 5.74 30 172.20
a09.26 | 46774 |cum
108
106
104
102
10 «
g ==L Formaticn Level m
56 == Rl of Ground Level m
g4
5.2
o
1 100 200 300
Future Study: https://www.youtube.com/watch?v=gsQdglny6so
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Design of Horizontal curve

Design of Horizontal Curve by offset from Long chord

Calculate the ordinates at 10m intervals for a circular curve having a long chord of 80m and a

versed sine of 4m
Input Data

Length of long chord = 80 m
Length of mid-ordinate= Versed sine of 4m = 4 m

Mid-ordinate is given by

0, =K —/R* — (L/2)?

R= 202 m Design of Simple curve
Intervals Ordinate 500 4.00 3.75
4.00 4 3.01
0 4.00 -E 3.00
10 3.75 B 2.00 176
20 3.01 S oo 0.00
30 176 0.00
40 0.00 0 10 20 30 40 50
Intervals

Design of Horizontal Curve by offest method

Determine the offsets to be set out at 12 cham mferval along the tangent to locate a 16-chain curve,
the length of each chain bemg 20m
By Radial offset method

Input Dvata
Eadius of the curve = 16  chams
Ordinate dist iz given by . .
e distance is grven by Design of simple curve -
U= R +x" — & '
: E
Intervals |~ Dlrc]mnte.s £
inchains | inm g
0 0.00000 0.00 £
03 000781 | 016 E
1 00312 | 062
15 007016 | 140
2 0.12452 249 o 0.5 1 15 2 25
15 019413 | 388
3 027882 | 558 Intervals
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Super elevation

Design of Super Elevation
Imput Data
Radius = 500 m
Speed = 100 knvhr > 27.78 m/'s
Step 1:- Determination of design super elevation
Calculate design super elevation assuming 75% of design speed and zero friction
(0.7517)2
g = ——
gR
Step 2:- Selecting super elevation
(1) if e is less than 0.07. then provide the calculated value
(2) if e is greater than 0.07. then restrict the super elevation to 0.07

= 0.09

e = 0.07
Step 3:- Check for friction
I"':
= — — e = 0.09
F oK

Design of Super Elevation
Input Data
Radius = 300 m
Speed = 100 km/hr - 27.78 m/s
Step 1:- Determination of design super elevation
Calculate design super elevation assuming 75% of design speed and zero friction

(0.75V) 2
e - ——
LR
Step 2:- Selecting super elevation

(1) if e is less than 0.07. then provide the calculated value
(2) if e is greater than 0.07. then restrict the super elevation to 0.07

0.15

e=0.07
Step 3:- Check for friction
TI,T.:_'
= _Q_R_ e = 0.19

if £20.15. change the design speed otherwise design is Safe
Step 4:- Here £+0.15, change the design speed

V=y(f+e)xg«R

V= 2545 m/s

Future Study: https://civilread.com/superelevation/
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