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Engineering

CO-1- Suggest the relevant softwares for given construction projects.

Syllabus:

1

Merits and Demerits of soft computing technique.

1.2 Applications of Civil Engineering softwares : Build-Master, HEC-RAS,
STRAP, WaterGEMS, ArcGIS, STAAD-Pro, RISA-Connection, MIDAS,
Building Information Modeling (BIM), Procore, Primavera Pro,
Virtual Reality Software-VR, MX Road Software, Building Planning &
Management System (BPMS), Plaxis 3D, Autodesk Construction

Cloud, Powerplay, Geo5
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SOFT COMPUTlNG VS HARD COMPUTING

Deals with approxlmatlon, uncertamty,
imprecision and partial truth to ¢itain
a close enough solution,
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Fuzzy Logic Neural Networks Genetic Swarm

Algorithms Intelligence

o Handles imprecise, uncertain and noisy data

o Provides approximate / near-optimal solutions
o Adaptive and learns frem data

o Tolerant to errors and variations

o Suitable for complex and real-world problems
¢ Mimics human reasoning and decision making

ﬁi’*miﬂ
8§

5P a

Face Speech Weather Medical Autonomous
Recognition  Recognition  Forecasting  Diagnosls Vehicles

SOFT COMPUTING
Approximate Selution using Uncertain / Imprecise Data

Deals with precision, certainty and exactness
to obtain an exact solution.

TECHNIQUES

1

ax’+bx+c=0 :D" o

Traditional Matherhatical Boolean Database
Algorithms Models Logic Management

FEATURES !
¢ Requires precise and accurate data

o Provides exact and optimal solutions

¢ Deterministic and rule-based

o Less tolerant to errors

o Suitable for simple and well-defined preblems
o Follows strict logical reasoning

JEXAMPLES

Vs HARD COMPUTING
Exact Solution using Precise Data

G

Calculator Banking Payroll Compilers Scientific
Systems Systems Calculations
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Compo i 2nts of HEC-RAS:-

Comnonents Purpose
Steady Flow [ .ta Editor Inputs steady flow conditions
such as discharge, boundary
conditions, and flow profiles,

| im0 W
[ 4.
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Sediment Tran sort Module Simulates erosion, deposition,
and sediment movement in
rivers.

Water Qualit / lodule Models water temperature and

water quality parameters
(available in supported
versions).

Hydraulic Tahb N Provides detailed hydraulic
results for each river section.
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Main Fe

atures of STRAP

Fezture _ Description
2D & 3D Structral Modeling Creates and analyzes both two-dimensional and three-dimensional
structural models.
Finite Elemen! /\nalysis (FEA) Uses the Finite Element Method for accurate structural analysis.
Static & Dyna :"_f\nalysis Performs static, seismic, wind, and dynamic load analysis.

WaterGEMS

Steel Structurc Design Designs steel members according to various international design codes.

RCC Structure ' 2sign _ Designs reinforced concrete beams, columns, slabs, and foundations,

Automatic Lo, -:;un‘_\bfhations Automatically generates load combinations as per design standards.

Buckling & Stz ility Analysis Evaluates the stability and buckling behavior of compression members.
Graphiiesi Resulrs D‘iSpiays bending moment, shear force, axial force, stress, and deflection
_ diagrams.
Code-Based I i1in B Supports multiple national and international structural design codes.
Report Gene: Generates detailed structural analysis and design reports for
_ documentation,
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A Bentley Product

4. WaterGEMS
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ARCGLS! —

Significance of WaterGEMS:-

Feature Description
Models water distribution systems including pipes, pumps, valves,
tanks, and reservoirs.

Calculates pressure, flow, and velocity under normal operati'ﬁg_

Hydraulic Network Modeling

Steady-State Analysis

conditions.
Extended Period Simulation Simulates network performance over time by considering varying
(EPS) demand and operating conditions.

Simulates chlorine concentration, water age, and contaminant
movement within the network. -

Analyzes the performance of pumps, pressure-reducing valves, and
control valves.

Determines whether the network can supply adequate flow and
pressure during firefighting conditions.

Estimates and manages water demand patterns for different
consumer zones.

Compares multiple design and operational scenarios without altering
the base model. '

Integrates with GIS platforms and CAD software for efficient data
exchange.

Water Quality Analysis

Pump and Valve Modeling

Fire Flow Analysis

Demand Management

Scenario Management

GIS and CAD Integration
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5. ArcGIS

Significance of Arc GIS:-

Feature Description

- ; Creates professional digital maps from spatial
Digital Mapping ks

Performs buffering, overlay, network, and
terrain analysis.

Spatial Analysis

GIS Database Management Stores, edits, and manages geographic datasets.
) Displays geographic information in both 2D and
2D & 3D Visualization 3D

Works with satellite imagery, aerial photographs,
and drone data.

Aligns scanned maps and images with real-world
coordinates.

Finds the shortest routes and optimizes
transportation ngtworks.

) Generates contour maps, slope maps, aspect
Yerrain % SHriee AN maps, and digital elevation models (DEMs).
Publishes interactive maps and dashboards
online.

Remote Sensing Integration

Geo referencing

Network Analysis

Web GIS

e
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Key Features of STADD pro:-

Feature Description
3D Structural Modeling Creates and analyzes complex 3D structural
models.
Sheuntural Auglvsis Perforrns linear, nonlinear, static, and dynamic
analysis.

Designs reinforced concrete and steel structures
according to international codes.

Supports dead, live, wind, seismic, snow, and
moving loads.

Generates load combinations based on selected
design standards.

Uses finite element methods for accurate
structural analysis.

Supports numerous national and international
design codes.

Assists in analyzing and designing foundations
and support systems.

Displays bending moment, shear force, axial
force, stress, and deflection diagrams.

RCC & Steel Design

Load Analysis

Automatic Load Combinations

Finite Element Analysis (FEA)

Code-Based Design

Foundation Modeling

Graphical Results
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Key Features of RISA Connection:-

Feature Description

Steel Connection Design Designs bolted and welded steel connections.
Code-Based Design Supports major international steel design standards such as AISC,
Connection Analysis Evaluates the strength, stability, and safety of steel joints.

i 3D Connection Visualization Displays detailed three-dimensional models of connections.

| Automatic Design Checks Performs code compliance checks automatically.

' Bolt and Weld Design Calculates bolt sizes, weld lengths, and connection capacities. a
Base Plate Design Designs steel column base plates and anchor bolts.
Report Generation Produces detailed calculation reports and design summaries.
Integration with Structural Exchanges data with other structural analysis software, including
Software RISA structural analysis programs.

| ~ 0 analy2R and desim  sieed (onnachion |

ﬁepared by Mr.Rahul B.Patil, ME (Compuier Aided Structural Engg.)
Dept. of Civil Engineering RCPCOEP,Shirpur Page-

Subject-Emerging Trends in Civil Engineering Unit title- Softwares in Civil Engineering

M10AG '~ puelopd B MIDAS 1T (1989)
-goudh  koviA-
nr ~,  Wrdely uged 1 awaly i) Aegm and
"DI\S NMM%&ML oy W\W]bw’w*k{j
Ond  pudbebac’ed  ghughuntd -

8. MIDAS
Key Features of MIDAS IT:-
Feature Description

3D Structural Modeling Creates and analyzes complex 3D structural models.
Finite Element Analysis (FEA) Performs accurate finite element analysis of structures.
Static & Dynamic Analysis Supports static, seismic, wind, moving load, and dynamic analysis.
Bridge Design Designs RCC, PSC, steel, cable-stayed, and suspension bridges.
Load Combination Automatically generates and checks load combinations.
Code-Based Design Supports various international structural design standards.

. ; Simulates different stages of construction and evaluates structural
Construction Stage Analysis ;

behavior.

Prestressed Concrete Analysis Designs and analyzes préstressed concrete structures.

Displays bending moment, shear force, stress, displacement, and
deformation diagrams.

Applications of MIDAS:-

j Graphical Results

'i Feature Description
E Bridge Engineering Analysis and design of highway, railway, and pedestrian bridges.
i : Structural analysis and design of residential and commercial
Building Design i
buildings.
| Industrial Structures Design of factories, warehouses, and industrial plants.
High-Rise Buildings Analysis of tall buildings under wind and earthquake loads.
Transportation Infrastructure Design of flyovers, viaducts, and elevated corridors.
Geotechnical Engineering Analysis of retaining walls, tunnels, and soil-structure interaction.
Water Resource Structures Design of dams, spillways, and hydraulic structures.
Structural analysis of thermal, hydro, and nuclear power plant
Power Plants jied
facilities.
Seismic Engineering Earthquake-resistant design and seismic performance evaluation.

‘ Dept. of Givil Engineering RCPCOEP,Shirpur Page- @_
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Detects conflicts between structural, architectural, and MEP components i 1l
before construction. WA il

Automatically generates quantities and material estimates from the
model. |
Enables architects, engineers, contractors, and owners to work on a 1R
shared model. i
Construction Scheduling (4D | Links the 3D model with the project schedule to visualize construction : ;
BIM) progress. 1
Cost Estimation (5D BIM) Integrates project costs with the model for budgeting and cost control. L I
Produces plans, elevations, sections, schedules, and reports . ,f!
automatically. L1
Supports operation, maintenance, and facility management after - - W
construction.

Clash Detection

|

| !
i - Feature Descrlptlon i
X : o thqdjels foptaimng. ineering i i
| intelligent 30 Modelinr O 24 |
| i od GoelitE informatibn. E%T w §ﬁn { ]
i Integrated Project Data Stores architectural, structural, and MEP information in a single model. ' i
|

Quantity Takeoff

Colléboration

Document Generation

Lifecycle Management

Applications of BIM:-

Feature Description Bl
Building Design Architectural, structural, and MEP modeling.
Construction Planning Project planning, scheduling, and coordination.
Quantity Estimation Automatic quantity takeoff and BOQ preparation.
Cost Management Budget estimation and cost control.
Clash Detection Identifies design conflicts before construction begins.
Infrastructure Projects Used in roads, bridges, tunnels, airports, and railways.
Facility Management Supports maintenance and operation of completed buildings.
Renovation Projects Assists in remodeling and rehabilitation of existing structures. .
Smart City Development Integrates digital models into urban planning projects. ] ‘I
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Project Management = Hli\S,lﬂﬁnlﬂﬁﬁbﬂm&‘nSﬂ!ﬂmﬂ ﬂ—_@@@om ( %)té‘ﬁq@]
Stores and shares drawmgs contracts, RFIs, submittals, and reports
Document Management
securely.
Project Scheduling Tracks project timelines, milestones, and work progress.
Budget & Cost Management | Monitors project budgets, expenses, and financial performance. - |[|
Quality & Safety Records inspections, safety observations, incidents, and corrective fl
Management actions. . :f
; Enables real-time communication between office staff and site engineers i)
Field Collaboration (i 1
using mobile devices. i
. Creates and manages daily site reports, manpower records, and work .
Daily Progress Reports
logs. |l
Resource Management Tracks labor, equipment, subcontractors, and material usage. ' i ' L
' Provides secure access to project information from anywhere via the ;
Cloud-Based Access . L]
cloud. .
ine & Dashboard Generates project reports, dashboards, and performance analytics for
Reparting & Destiboards decision-making.
| Applications of PROCORE:- |
3 : e i - |
i Feature Description |
|
| Building Construction Manages residential, commercial, and institutional building projects. |
| Infrastructure Projects Supports roads, bridges, railways, airports, and utility construction. !
' Cost Control Tracks budgets, expenses, invoices, and project costs. . ;
Project Documentation Maintains drawings, contracts, RFls, submittals, and correspondence. '
Site Management Monitors daily construction activities and workforce productivity. i
Quiality Assurance Records inspections, defects, and quality control activities. |
Safety Management Tracks safety inspections, incidents, and compliance records. f
Boardingtl Improves communication among owners, consultants, contractors, and
Contractor Coordination subicomtractars: 1
| Progress Monitoring Tracks project milestones and completion status in real time. ‘

TR TR T AT e RS
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Pivject Planning Creates detailed project plafs aid work breakd tructre i
(WBS).

Project Scheduling D'evelops and manages schedules using Gantt charts and network
diagrams.

Resource Management Allocates and monitors labor, equipment, and materials efficiently.

Cost Managen:leﬂt Tracks project budgets, costs, and expenditures.

Critical Path Method Identifies the critical path and activities affecting project

(CPM) completion.

Progress Tracking Monitors project progress by comparing planned and actual

. . performance.

Risk Analysis Assists in identifying and managing project risks.

Baseline Management Creates and compares project baselines to measure performance.

Multi-Project . : ;

Mimagsnent Manages multiple projects simultancously from a single platform.

Reports & Dashboards Generates customizable reports, charts, and project performance
dashboards.

Applications of PRIMAVERA:-

Feature Description
Bglidmg Construction | Plans and schedules residential, commercial, and industrial buildings.
Highway & Bridge

Manages construction schedules for roads, bridges, and flyovers.

Projects

Infrastructure Controls large infrastructure projects such as airports, railways, and
Development metro systems.

P(?wer Plants : Schedules thermal, hydro, nuclear, and renewable energy projects.
0il & Gas Projects Manages refinery, pipeline, and offshore construction projects.
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Significance Applications |

Helps in preparing detailed project plans Residential, commercial, and industrial
and defining project scope. building projects. &

Enables preparation and monitoring of Construction activity planning using
Gantt charts and timelines.

Project Planning

L

Scheduling construction schedules to avoid delays.

Resource { Optimizes the use of labor, materials, and Allocation of manpower, machinery, |

Management equipment. and construction materials. |
Project budgeting, cost control, and l

‘ Assists in budgeting, cost estimation, and
financial management.

nt ;
CostManageme expense tracking.
] b il — Digital management of blueprints,
Document Stores and organizes drawings, contrac S, permits, contracts, and project |

reports, and approvals electronically. wacard

Management
Quality Ensures work complies with quality Site inspections, quality audits, and
Management standards and specifications. compliance monitoring.

Safety inspections, hazard

Improves workplace safety through
monitoring and reporting.
Tracks project progress in real time and

identifies delays.
Facilitates coordination among project

identification, and accident reporting.
Daily work progress reports and

milestone tracking.
Communication between architects,

engineers, contractors, and clients.

Safety Management

Progress Monitoring

Communication &

Collaboration stakeholders. !
Reporting & Generates reports and dashboards for Project performance analysis and

Analytics informed decision-making. management reporting.

i Supports maintenance and operation after Building maintenance scheduling and |
Facility Management ' project completion. asset management. |
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Major feature and applications of AUTODESK o
CONSTRUCTION CLOUD 1

Application in Civil Engineering
Performs accurate analysis of complex soil and rock
Tbehavior in three dimensions.
Studies interaction between soil and structures such
as foundations, retaining walls, and tunnels.
Simulates realistic behavior of different soil types
under various loading conditions.
Designs and analyzes shallow foundations, raft
foundations, and pile foundations.
Evaluates stability, deformation, and stresses during
Tunnel Analysis tunnel excavation. 1
el Assesses slope safety and predicts possible failures
Slope Stability Analysis in embankments and hillsides.
Models deep excavations with retaining systems

l and construction stages.

Simulates seepage, pore water pressure, and
\ﬁwater‘mg effects.
Evaluates earthquake loading, machine vibrations, . |
and dynamic soil response. i

Feature

3D Finite Element Analysis

Soil-Structure Interaction

Advanced Soil Models

Foundation Analysis

——

Excavation Simulation

Groundwater Flow Analysis

Dynamic Analysis
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Unit title- Softwares in Civil Engineering
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AUTODESK
CONSTRUCTION CLOUD

Construction Cloud

- T B baud on Clowol bauol
C M wagemeut and  (oll&bovd v r\,%ym

- LE B dwtlopd by Awlo desie

16. Autodesk

Major feature and applications of AUTODESK it
CONSTRUCTION CLOUD

Enables architects, engineers, contractors, and owners

to collaborate in real time from any location.

Feature | Application in Civil Engineering {4 f
Cloud-Based Collaboration [|

Centralized Document Stores drawings, specifications, contracts, RFIs, and '
Management submittals in one secure location with version control. -[ ‘

Coordinates 3D BIM models and detects clashes before

BIM Model Coordination - . . 5
construction, reducing design errors and rework. i

Provides instant updates on project progress, ensuring

Real-Time Project Updat
gal-Tie Prgject Upiates all stakeholders work with the latest information.

Records, assigns, and monitors design and T

Issue Trackin i ;
5 construction issues until they are resolved.

Quality Management Conducts inspections, manages punch lists, and

Tracks safety observations, incidents, and inspections

ensures construction quality standards are met. 1'
|
to improve workplace safety. \

Safety Management

Cost Management .
4 expenses to control construction costs.

Integrates project schedules to monitor milestones,
delays, and overall project progress.

Schedule Integration

Allows engineers and site supervisors to access project
information using smartphones and tablets. 1]

Manages budgets, contracts, change orders, and project \ i
|
|

Mobile Accessibility

W.‘ v Sl '________._____
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15. VR helps engineers:

A) Visualize before construction
B) Test cement

C) Test steel

D) Rainfall

16. BPMS stands for:

A} Building Planning & Management System
B) Building Project Mgmit Software

C) Basic Planning

0) None

17. BPMS is used for:
A) Building approvals
B) Soil testing

C) G5

D) Structure

18. Plaxis 3D is used for:

A) Geotechnical engineering
B) Survey

C) Plumbing

D) Estimation

19. Plaxis 3D analyzes:
A} Soil

B) Foundations

C) Excavations

o) All

20, Autodesk Construction Cloud provides:
A) Document management

E) Field management

C) Collaboration

D) all

21. Geo5 can design:
A) Foundations

B) Retaining walls

C) Slopes

D) All
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22, Best software for flood modelling?
A) HEC-RAS

B) STAAD

C) Build-Master

D) Procore

23. Software for water network analysis?
A) WaterGEMS

B) MX Road

C) STAAD

D) Build-Master

24, Software for soil/foundation analysis?
A) Plaxis 3D

B} ArcGIS

C) Primavera

D) Build-Master

25, Which software is used for road geometric design?

A} MX Road
B} Geo5

C} HEC-RAS
D) Procore

26. Which software supports digital construction workflows?

A) BIM

B) WaterGEMS

C) STRAP

D) HEC-RAS

27. Which software allows pressure and flow simulation in pipes ?

A)BIV

B) WaterGEMS

C) STRAP

D) HEC-RAS

28. Match the Pair
Column A Column B |
HEC-RAS | Flood analysis
STAAD-Pro_ Structural design
ArcGIS Mapping
Geo5 Foundation design
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