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ABSTRACT

Building Information Management (BIM) models are transforming how buildings are designed
and constructed, and can facilitate multidisciplinary coordination, and integrate 3D design,
analysis, cost estimating, and construction scheduling. By extending the model into the post-
occupancy period, BIM models can be used to support Facilities Management and Building
Operations, and offer a consolidated interface for information regarding all aspects of building

operational performance.

Four key challenges must be overcome to develop BIM models suitable for Operations

management:

e Identification of critical information required to inform Operational decisions,

e The high level of effort to create new or modify existing BIM models for the building(s),

e The management of information transfer between real-time operations and monitoring
systems and the BIM model, and

e The handling of uncertainty based on incomplete building documentation.

| have evaluated the Interactive Coordination Process in construction operation management
using building information model and also to explore the Clash Detection, Constructability,
Analysis, Time & Cost Estimation (4D & 5D),Integration, Element Based Model , Collaboration
and Team Building Communication using BIM.
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CHAPTER 1
INTRODUCTON

1.1 AIM

e Evaluating the Interactive Coordination Process in construction operation management
using building information model

1.2 RESEARCH OBJECTIVES

e Clash Detection

e Constructability

e Analysis

e Time & Cost Estimation (4D & 5D)
e Integration

e Element Based Models

e Collaboration and Team Building
e Communication

1.3 SCOPE OF WORK

7D — FACILITY MANAGEMENT — This dimension includes 6D + INFRASTRUCTURE AND
REAL ESTATE MANAGEMENT + FACILITY AND OPERATION MANAGEMENT
Information

° The real beneficiary of a BIM model and its use in management throughout the
completion of the infrastructure or construction.

° 7D BIM helps to monitor the management of the facility or operation right from the design
stage to the demolition stage.

° The dimension is used to track important asset data such as its status,
maintenance/operation manuals, warranty information, technical specifications. It may provide
information about a component’s manufacturer, installation date, maintenance schedule,
configuration details for best performance, energy requirements and decommissioning

information



BIM Dimensions

6 D Facility
Management
5 D Sustainability Life cycle BIM
strategies
Conceptual
4 D Estimating energy analysis Soft landing

commissioning

Quantity Environment
Scheduling extraction impact Embedded
OEM manuals
) Project phasing Multi-phased Sustainability
Design & simulation cost estimation tracking Component
Planning
data extraction
Project Value analysis Green
3D laser scheduling credentials Maintenance
scanning support plans
Plan of
CAD resources
modeling &
design Payment
scheduling
Visualization
Clash detection

Fig 1.1 BIM dimensions

DESIGN CONSTRUCT OPERATE

Existing Conditions Modeling

Cost Estimation

Phase Planning

Site Analysis

Design Reviews

Code Validation
LEED Evaluation
Other Eng. Analysis
Mechanical Analysis
Lighting Analysis
Structural Analysis

Energy Analysis
Design Authoring

30 Coordination

30D Control and Planning
(Construction System Desl

-F'rlmary BIM Uses Site Utilization Planning

Secondary BIM Uses Record Mode!

Disaster Planning
Space MgmUTracking

[Asset Management
Bullding System Analysis
Maintenance Scheduling

Fig 1.2 Design classifications




1.4 RESEARCH METHODOLOGY

Results &
Discussion

3 Research & ‘
Development Presentation of identified
2 Research

Analysis

Effective Strategies with

- Coordination with help of design analysis

bim softwares software used in BIM

Preliminary ‘
Study

- Through Questionnaire

Developing the

- Through Case & Literature

- Study of Research Papers operation phase of

for understanding & Study bim as 5D to 7D

references - asset management

Fig 1.3 Research methodology

1.5 LIMITATION

e BIM is still in its infancy stage in India

e Still has not reached a stage where
users can boast about the cost savings
for a Project due to BIM implementation
because a majority of BIM users in India
have not seen a full cycle of BIM
implementation for their Projects

e Organizations remain skeptical about
BIM implementation and its perceived

benefits

Fig 1.4 Limitation chart



CHAPTER 2

LITERATURE REVIEW

2.1 A BUILDING INFORMATION MANAGEMENT (BIM) FRAMEWORK AND
SUPPORTING CASE STUDY FOR EXISTING BUILDING OPERATIONS, MAINTENANCE
AND SUSTAINABILITY

2.1.1 INTRODUCTION
Building Information Management (BIM) models are transforming how buildings are

designed and constructed. BIM is not simply a 3D CAD tool, but is rather akin to a database
that allows a wide range of information about the attributes of and relationships between
various building elements. The use of BIM in asset management is well established, however
this paper seeks to go beyond the use of construction BIM models in operations and examine
the development of new BIM models for existing buildings, presenting a case study and
synthesizing a framework. The term “7D” will be used to refer to these models, building upon
previous definitions
2.1.2 LITERATURE REVIEW
The use of BIM in Operation management and post-occupancy phases of the Project is rapidly
becoming an area of research focus. Particular technologies, such as the

e use of cloud computing ,

e passive RFID tags and

e 3D scanning
Has facilitated adoption and added value to BIM in an Operations context. In addition, there has

been a substantial effort to interface between BIM models and third-party software



2.1.3 SCOPE OF WORK (CHALLENGES AND PROPOSED SOLUTIONS)
Four key challenges must be overcome to develop 7D BIM models

(1) identifying the critical information required for sustainable operations,

(2) managing information transfer between the BIM model ,

(3) managing the level of effort to create the model, and

(4) handling uncertainty where building documentation is incomplete

2.1.4 RESEARCH METHODOLOGY

: 3 - Rich Room 4 -Systems and 6 - Demonstrate,
1-Data Ana}ysns 2= Needs Analysis Data Schedule Site Data 5 - BIM Model Erlitate and
and Collection g Update 5
Update Collection Review

* Construction
Documents: BIM, CAD

o Site surveys, condition
reports, etc.

* Historical records, etc.
* Model base geometry

« Identify end uses and
lt&rigsg with FM
Systems (push/pull)

« [dentify missing data

« Set-up/expand RRDS to
facilitate data gathering

 Create data fields for
FM System Interface
(use for site survey data
gathering)

* Collect
* Review & Verify

* Quantify uncertainy of
data that cannot be
fully verified

* Pull from FM system, or e Test and evaluate the

* Push updated BIM to
FM system

success of the use case
implementation

« [dentify next use case
(next iteration)

(if not provided)

Iterative and incremental

?

Fig 2.1 Research methodology

2.1.5 CONCLUSION

The processes used in the model iterations completed to date have successfully
addressed the challenges outlined in this paper .This will allow the tying in of
preventative, reactive and deferred maintenance and building condition assessments

with  space reporting, hazard inventory and eventually scheduling.



2.2 DESIGN AND DEVELOPMENT OF BIM MODELS TO SUPPORT OPERATIONS AND

MAINTENANCE

2.2.1 INTRODUCTION

The O&M (operation management )costs of a Project are often overlooked by Project
stakeholders during the design and construction phase, despite evidence suggesting that they
contribute to over half of the total lifecycle costs. This can increase to over 80% for significant
infrastructure such as roads, rail and bridges. There is extensive evidence within the literature

to demonstrate that BIM adoption supports the reduction of design and construction cost,

increase in productivity and improved risk management processes.

2.2.2 LITERATURE REVIEW ASSET MANAGEMENT

Asset Management involves the balancing of costs, opportunities and risks against the desired
performance of assets to achieve the organizational objectives. Asset management does not

focus on the physical asset itself but the value that it can provide to an organization

2.2.3SCOPE OF WORK

Asset Information Model

Data Store

/AN

S —
e i

Enterprise
Reporting
System
R
e —
Information
Technology
Management

8 Systems

e =

Asset
Utilization
Systems
i

Supervisory
Control & Data
Acquisition

L Systems
PR
o TR

Financial

System
PN~

Fig 2.1 Asset management flow chart
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Linked enterprise systems




e BIM model with architectural, structural and MEP objects

Fig 2.3 BIM model on architectural, structural and MEP

e Asset hierarchy classification within the BIM model.

|Duct Fittings (1) | E8 dit Type
Constraints & A
Level Level 1
Host Level : Level 1
Offset 28350
Graphics L

Use Annotation Scale »D

FunClassification |EF_65
GroupClassification |EF_65_40
SubSystemClassification 'Ss_65,w_33_51
SystemClassification  |S5_65_40_33
ProductClassification in_70_6S_04_02

E=FE1 3.0 mm
OffsetWidth 187.5000 mm

OffsetHeight 1187.5000 mm

A= 2 140 mm

EZIEOEE 2 1300 mm

EEIEOEE 1 1250 mm

REWiZ2 1200.0 mm

» 13750 mm
1100.0 mm
12112 mm
13750 mm

375 mmx375 mm-200 m... | |,

Fig 2.4 Asset hierarchy classification within the BIM model



e Overview of the BIM model extraction platform

Fig 2.5 Overview of the BIM model extraction platform

2.2.4 RESEARCH METHODOLOGY

(1) Develop an
Asset Classification
System

(2) Customer Revit /
IFC parameters

(2) Classification of
BIM model

y
—
(3) AIM database
development
—
y
(& Extacion ek e
platform design and enterprise
development soft




2.2.5 CONCLUSION

This paper proposes a methodology that allows for the development of an AIM. Specifically, it
supports the exchange of data directly from an IFC into a relational database based on BIM
object classification. This addresses one of the critical challenges of exchanging BIM-related

information from the design and construction phases into the O&M phase



2.3 A NEW PARADIGM FOR VISUAL INTERACTIVE MODELING AND SIMULATION
FOR CONSTRUCT

2.3.1 INTRODUCTION

Building Information Modeling (BIM) is one of the most promising developments in the
Architecture, Engineering and Construction (AEC) industries. BIM simulates the construction
Project in a virtual environment. With BIM technology, an accurate virtual model of a building is
digitally constructed. When completed, the computer-generated model contains precise
geometry and relevant data needed to support the construction, fabrication and procurement

activities

2.3.2 SCOPE OF WORK

e Visualization: 3D renderings can be easily generated in-house with little additional effort.

e Fabrication/shop drawings: it is easy to generate shop drawings for various building
systems, e.g, the sheet metal ductwork shop drawing can be quickly produced once the
model is complete.

e Code reviews: fire departments and other officials may use these models for building
Projects review.

e Forensic analysis: a building information model can easily be adapted to graphically
illustrate potential failures, leaks, evacuation plans, etc.

e Facilities management: facilities management departments can use BIM for renovations,
space planning, and maintenance operations.

e Cost estimating: BIM software(s) have built-in cost estimating features. Material
guantities are automatically extracted and changed when any changes are made in the
model

e Construction sequencing: a building information model can be effectively used to create
material ordering, fabrication, and delivery schedules for all building components.

e Conflict, interference and collision detection: because BIM models are created, to scale,
in 3D space, all major systems can be visually checked for interferences. This process

can verify that piping does not intersect with steel beams, ducts or walls

10



2.3.3 RESEARCH METHODOLOGY

e Comparison between Conventional CAD and new BIM Approach

‘Old’ Process: CAD

Concept& Design Documents & Drawings Construction & Operation

'‘New’ Process: BIM

/;_5 / oo d
oA\ 57
o ¢ - /
/M [o, P C/
llr \\\ “1 _f_/
L 1
Voo d
Data, /:\ ! ,’}’—‘LE/
S~ | - N\ f—
—— /P /
/Cost/ —

Relational Database Active Access,

Construction

(Design, Documents, Data) Sharing & Data Use & Operation

Fig 2.6 Comparison between Conventional CAD and new BIM Approach

2.3.4 CONCLUSION

Building Information Modeling (BIM) has emerged as an innovative way to manage Projects.
Many researchers and practitioners have indicated that the BIM technology is set to become as
indispensable to building design and construction as the proverbial tee square or hammer

and nail. As the use of BIM accelerates, collaboration within Project teams should increase,

which will lead to improved profitability, reduced costs, better time management

and Improved customer/client relationships.

11



LITERATURE CASE STUDY

2.4 HILTON AQUARIUM, ATLANTA , GEORGIA

14

BT LEL N
[ PRl o PR P E

Fig 2.7 Hilton aquarium view

e Project name: Hilton Aquarium, Atlanta, Georgia

e Project scope: $46M, 484,000 SF hotel and parking structure

e Contract type: Guaranteed maximum price

e Design assist: GC and subcontractors on board at design definition phase

e BIM scope: Design coordination, clash detection, and work sequencing

A building information model is created consisting of the architectural, structural and MEP
systems of the proposed building as shown in. The model was created during the design
development phase using detail level information from subcontractors based on drawings

from the designers. Using this model, the Project team achieved the following benefits.

12



2.4.1 SCOPE OF WORK
e Proactively identified 590 conflicts between structural and MEP components and
resolved them prior to field installations
e Design coordination enhanced
e Additional cost increases avoided
e Enabled Owner scope revisions without issuing change orders
e Accommodated design changes

2.4.2 INFERENCE

e Through frequent coordination sessions, the Project team was able to quickly identify and
resolve system conflicts, saving an estimated $200,000 in extras and avoiding months of
potential delays

2.5 CASE STUDY 02: ONE ISLAND EAST PROJECT, HONG KONG

Fig 2.8 OIE Project view

This case study documents the implementation of BIM to manage the functional and financial
relationships between design, construction, and facility management on a large, complex
Project by an owner-developer. The owner identified the potential of BIM to manage information

more efficiently and save time and cost over the Project life cycle. The brief Project data is as
follows:

13



2.5.1 SCOPE OF WORK
e Project name: One Island East, Hong Kong, China
e Project scope: $300M, 1,517,711 SF commercial building
e Structure: Reinforced concrete
e Exterior: Aluminum curtain wall
e Owner: Swire Properties Limited
e Contractor: Gammon Construction Limited

e BIM scope: Design coordination, clash detection, and work sequencing

2.5.2 INFERENCE

e The One Island East (OIE) is a large commercial office building with seventy
floors.

Almost all coordination issues were managed using BIM. Through BIM, over 2000
clashes and errors were identified prior to bidding and construction, which means that
a substantial cost savings was achieved, compared to the incomplete design
information inherent in a traditional 2D process.

14



CHAPTER 3

METHODOLOGY
-
T mammme  urourocson
30 = SPATIAL MODELLING
| 40 = TIME DIMENSIONS | SCHEDULING
El:mﬁ"fm — | 50 = COST DIMENSIONS | BUDSGET & ESTIMATION
¥ DIMENSIONS
P - QUALITY MARAGEMENT
DIMENSIONS
8D = SAFETY RISK ASSESSMENT

Fig 3.1 Introduction to BIM

3.1 CASE STUDY 01 - EARTH EXCAVATION

Client Name :EK Infra Pvt Lid

Typology : Midrise Residential Apartments
Bullding Height : G+3

ARCHITECT : RED ARCHITECTS

Drawings were carefully studied and
proceeded with following scope of work.

Fig 3.2 Project-1 view
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3.1.1 2D IN BIM LAYOUT

Fig 3.3 Project-1 plan
3.1.2 3D IN BIM - REVIT MODEL
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Fig 3.4 Project-3D BIM model
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Baxic Walk Generic = % Brick 954 Basic Wall: Generic - 9 Brck 3195 Basxc Wall: Gemeric = 9% Brick 275
Baxic Walk Generic - % Brick IHE.T2 Basic Wall: Generic - 9 Brck 5.5 Basxc Wall: Gemeric = 9% Brick 204 B8
Basxic Walk Generic - % Brick 2057 Basic 'Wall: Generic - 97 Brick 597 Basic Wall: Gemeric - 9% Brick 2T 76
Basxic Walk Generic - % Brick 12547 Basic 'Wall: Generic - 97 Brick 65.33 Basic Wall: Gemeric - 9% Brick 2 BR
Basxic Walk Generic - % Brick 1354 Basic 'Wall: Generic - 97 Brick 213.13 Basic Wall: Gemeric - 9% Brick 2T 76
Baxic Walk Generic = % Brick 53.97 Basic Wall: Generic - 9 Brck I3.68 Basxc Wall: Generic = 9% Brick 16363
Baxic Walk Generic = % Brick & Basic Wall: Generic - 9 Brck 35R.56 Basxc Wall: Gemeric = 9% Brick 1518
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck LSl Basxc Wall: Gemeric = 9% Brick 3E.G
Basxic Wall: Generic - % Brick Basic 'Wall: Generic - 97 Brick 213.13 Basic Wall: Gemeric - 9% Brick 4.74
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick I 68 Basic Wall: Gemeric - 9% Brick 4056
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick i e Basic Wall: Gemeric - 9% Brick 4.51
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck 2oz Basxc Wall: Gemeric = 9% Brick 26T 06
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck D25 Basxc Wall: Gemeric = 9% Brick 2967
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck 2oz Basxc Wall: Gemeric = 9% Brick 3T A7
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick i e Basic Wall: Gemeric - 9% Brick 4.16
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick el v Basic Wall: Gemeric - 9% Brick 3369
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick I EE Basic Wall: Gemeric - 9% Brick 3.74
Ba=xic Walk Generic - 9 Brick Basic Wall- Generic - 9" Brick I.TE Hasic Wall: Generic - 9% Brick 4209
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck D4 ER Basxc Wall: Gemeric = 9% Brick .68
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck 276 Basxc Wall: Gemeric = 9% Brick 12584
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick I EE Basic Wall: Gemeric - 9% Brick 1409
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick 2 TE Basic Wall: Gemeric - 9% Brick 2644
Baxic Walk Generic = 9 Brick Baxic Wall- Generic = ‘9" Breck D4 ER Basxe Wall: Gemeric = 9% Hrick 254
Baxic Walk Generic = 9 Brick Baxic Wall- Generic = ‘9" Breck I T Basxe Wall: Gemeric = 9% Hrick 26056
Baxic Walk Generic = % Brick Basic Wall: Generic - 9 Brck 16431 Basxc Wall: Gemeric = 9% Brick R85
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick 1826 Basic Wall: Gemeric - 9% Brick 15328
Basxic Walk Generic - % Brick Basic Wall- Generic - 9% Brick 7156 Basic Wall: Gemeric - 9% Brick 17.03
Basxic Walk Generic - % Brick Basic 'Wall: Generic - 97 Brick 61 51 Basic Wall: Gemeric - 9% Brick 1735
Baxic Walk Generic = 9 Brick Baxic Wall- Generic = ‘9" Breck LTS Basxe Wall: Gemeric = 9% Hrick 1994
Baxic Walk Generic = 9 Brick Baxic Wall- Generic = ‘9" Breck I3 53 Basxe Wall: Gemeric = 9% Hrick 3TE12
Baxic Walk Generic = 9 Brick Baxic Wall- Generic = ‘9" Breck S57_19 Basxe Wall: Gemeric = 9% Hrick 4201
Baxic Walk Generic - % Brick Hasic 'Wall: Generic - 97 Brick &1.21 Basic Wall: Gereric - 9% Brick 44.34
Baxic Walk Generic - % Brick Hasic 'Wall: Generic - 97 Brick o Basic Wall: Gereric - 9% Brick 4.93
Baxic Walk Generic - % Brick Hasic 'Wall: Generic - 97 Brick 3oz Basic Wall: Gereric - 9% Brick 44.34
Basic Walk Generic = 9 Brick Basic Wall- Generic = ‘9" Breck 145 38 Basaxc Wall: Gemeric = 9% BHrick 5T S6
Baxic Walk Generic = 9" Brick Baxic Wall- Generic = ‘9" Breck n7rr Basxe Wall: Gemeric = 9% Hrick [
Baxic Walk Generic = 9 Brick Baxic Wall- Generic = ‘9" Breck 1x 0 Ba<ic Wall: Generic = 4 5% Brck 20T
Baxic Walk Generic - % Brick Hasic 'Wall: Generic - 97 Brick 21R.A63 Basic Wall: Generic - 457 Brick 2132R

)

[
I
|

‘\‘J‘(‘n‘;‘ Il

Fig 3.5 project-1 bim report and view
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3.1.3 4D & 5D IN BIM - SCHEDULING

15 [Task Hame Guration | Start Finish Resource  [Actual Cost Basaina Cost 2000 2014 2019 2024 5020 2034 :
Names 08100]10["111"12 1314 |15 |"16]"17 18|10 20 | '21 2223 |24 |26 |26 |'27 | 28 | '20 |'30 |31 32 | '33 |"3a| 35 | '36 |37 |38 |'30 |40
1 APARTMENT @GUINDY 83 days Men 12/6/21 ‘Wed 3/30/22 2 604,616.00 2572,416.00
2 Contracts 23 days Mon 12/6/21 Wed 1/5/22 2500.00 20.00
3 Supply Sale Agreement 6 days. Mon 12/6/21 Mon 12/13/21 Builder 2500.00 20.00
a Supply Construction Agreement 5 days. Tue 12/14/21 Mon 12/20/213 Builder 2000 20.00
5 Supply Contract Plans 4 days Tue 12/21/21 Fri12/24/214 Builder 2000 2000
6 Supply Contract Specifications 4 days. Tue 12/21/21 Fri12/24/214 Builder 2000 20.00
7 Supply Contract Site Plan 4 days. Tue 12/21/21 Fri12/24/214 Builder 20.00 20.00
g Secure Financing 12 days Tue 12/21/21 Wed 1/5/224 Client 20.00 20.00
9 Construction Loan Settlement 12 days Tue 12/21/21 Wed 1/5/224 Client 2000 20.00
10 Document Review & Revision 25 days. Mon 12/27/21 Fri1/28/22 110,500.00 20.00
" Review & Finalize Plans 15 days Mon 12/27/21 Fri 1/14/225 Builder 20.00 2000
12 Review & Finalize Specifications 20 days Mon 12/27/21 Fri /21226 Builder 20.00 2000
= Review & Finalize Site Plan 1day Man 1/17/22 Mon 1/17/227,11  Builder %1,000.00 20.00
14 Print Canstruction Drawings. 5 days, Mon 1/24/22 Fri 1/28/22 11,1212 Builder 22,000.00 20.00
15 0 days. Fri1/28/22 Fri1/28/2214 Client 20.00 2000
16 Approve Revised Specifications 0 days. Fri1/28/22 Fri 1/28/22 14 Client 20.00 20.00
17 Approve Revised Site Plan 0 days. Fri1/28/22 Fri 1/28/22 14 Client 27,500.00 20.00
12 Bids & Contracts 24 days. Mon 1/31/22 Thu 3/3/22 % 600.00 20.00
19 Make Copies of Plans. 3 days, Mon 1/31/22 Wed 2/2/2215 Builder 2 500.00 20.00
20 Make Copies of Specifications 2 days. Mon 1/31/22 Tue 2/1/22 16 Builder 2 100.00 2000 TBuilde
2 Distribute Plans & Specifications 1day Thu 2/3/22 Thu 2/3/2219,20 |Builder 20.00 2000 Builder
= Receive Bids 10 days. Fri2fa/22 Thu 2/17/22 21 Builder 20.00 20.00 (Builde
2 Review Bids 5 days Fri 2/18/22 Thu 2/24/22 20.00 20.00
2 Sales 5 days. Fri 2/18/22 Thu 2/24/22 22 Builder 20.00 20.00 Builder
E- Construction 5 days. Fri2/18/22 Thu 2/24/22 22 Builder 20.00 2000 Builder
26 Execute Subcontractor Agreements 5 days. Fri2/25/22 Thu 3/3/22 24 Builder 20.00 20.00 [Builder
27| Grading & Building Permits 17 days. Mon 1/31/22 Tue 2/22{22 226,600.00 26,000.00 [
2 Schedule lot stake-out 1day Mon 1/31/22 Mon 1/31/2214 Builder 20.00 20.00 Buildes
2 Stake lot 1day Fri 2/a/22 Fri 2/4/22 28F5+3 (Civil Engineer % 2,000.00 22,000.00 iCivil Enginesr
£ File Grading Permit Application 1day Mon 1/31/22 Mon 1/31/2217 Builder 250.00 20.00 Buildes
El File Building Permit Application 3 days, Mon 1/31/22 Wed 2/2/22 15,16,17Builder 250.00 20.00 Builder
£ Post Lot Identification 1day Mon 2/7/22 Mon 2/7/22 25,30,31Builder 20.00 20.00 Builder
k) Meet Sediment Control Inspector 1day Tue 2/8/22 Tue 2/8/22 30F5+2 (Builder 2 500.00 20.00 Builder
El Walk Lot w/ Owner 1day Wed 2/9/22 Wed 2/9/2233 Builder 2000 2000 Builder
s Install Construction Entrance 1day Thu 2/10/22 Thu 2/10/22 33,34  Excavation Su T 800.00 2 800.00
E3 Install Sediment Controls 2 days. Thu 2/10/22 Fri 2/11/2233,34  |Excavation Su < 1,600.00 21,600.00
a Sediment Control Insp. 1day Maon 2/14/22 Mon 2/14/22 35,36 Sediment Con 2 800.00 2300.00 Control Inspector
4 3
Grading Permit Issued 1day Tue 2/15/22 Tue 2/15/22 37 Sediment Con T 800.00 2 800.00 Control Inspector
£ County Permit Process 10 days Thu 2/3/22 Wed 2/16/22 31 Department 0% 0.00 2000 [bepartment of Parmits & Ligenses
40 Building Permit Approved 1day Thu 2/17/22 Thu 2/17/22 39,38 Department 0% 0.00 20.00 Department of Permits & Licenses
a1 Pay Permit Fees and Excise Taxes 1day Tue 2/22/22 Tue 2/22/22 40F5+2 (Builder 2 20,000.00 20.00 [Builde
42 Building Permit Issued 0 days, Tue 2/22/22 Tue 2/22/22 41 Department o % 0.00 20.00 vz
43 | site Work 7 days Wed 2/16/22 Thu 2/24/22 229,936.00 229,936.00
“ Clear Lot 3 days. ‘Wed 2/16/22 Fri 2/18/22 38 Excavation Su 2 14,664.00 214,664.00 PUMP FEMALE COOLIE 1 FEMALE Ci
45 Strip Topsoil & Stockpile 1day Mon 2/21/22 Mon 2/21/22 44 Excavation Su % 3,792.00 3,792.00 E COOLIE 1,FEMALE COOLIE 2, MALE COOL
46 Stake Lot for Excavation 1day Maon 2/21/22 Mon 2/21/22 44 Civil Engineer, 2 4,192.00 24,192.00 G JCE MALE COOLIE 1,MALE COOLIE 2
a7 Rough grade lot 1day Tue 2/22/22 Tue 2/22/22 44,46 Excavation Su % 5,688.00 15,688.00 MALE COOLIE 1,FEMALE COOLIE 2 ,JCB MALE 1
8 Excavate for foundation 2 days. Wed 2/23/22 Thu 2/24/22 40,46,44Excavation Su T 1,600.00 21,600.00 E
| — Cheinrt St Se— - [ — . PR —
D [Tas Name Teation ] E Fireah PredecedResonice rmmau Tast lene Taat 70085, Zoia T 7015 F 7028 7054
| “names 08 0g |10 [11 12143 | al 5 16 17 e el 20 20 8125 251 27 |28 | 20 130 (1 |32 |33 |34 |35 (30 a7 | e | -3 |40 |
Foundation 2adays Fri2/25/22 wed 3/30/22 *536,480.00 < 536,480.00
Layout footings. 1 day Fri 2/25/22 Fri 2/25/22 48 Concrete Subc® 275,888.00 * 275,388.00 12MM STEEL [1L.FEMALE COOLIE 1,FEMALE|COOLIE
Dig Footings & Install Reinforcing 1day Mon 2/28/22 Mon 2/28/22 50 12NN STEEL [T 214,792.00 x214,792.00 T2MM STEEL [1],20MM STEEL [1),40MM STEEL FEI
Footing Inspection 0 days Mon 2/28/22 Mon 2/28/22/51 Building Inspe % 0.00 =0.00 @y
Pour footings 1day Tue 3/1/22 Tue3/1/2252  CEMENT[1].C% 27,800.00 = 27,800.00 EMENT [1].Concrete Subcpniractor
Pin Footings. 1day. Wed 3/2/22 Wed 3/2/2253 Civil Engineer ¥ 2,000.00 % 2,000.00 [Civil Engineer
Stock Block, Mortar, Sand 1 day Thu 3/3/22 Thu 3/3/22 54 Block Masonn® 800.00 = 800.00 Yy
Build Block Foundation 15 days. Fri3faf22 Thu 3/24/22/50,55  Block Masonn 12,000.00 = 12,000.00 Block
Foundation Certification 0 days Thu 3/24/22 Thu 3/24/22 56 Civil Engineer < 0.00 =o0.00 jozs
Draw #1 (Location Survey) 0 days Thu 3/24/22 Thu 3/24/22 57 Lender % 0.00 *0.00 ol
Fill Block Cores w/ Concrete 1 day Fri 3/25/22 Fri 3/25/22 56 Block Masonn ® 800.00 % 800.00 Biock
Steel Delivery 1day Mon 3/28/22 Mon 3/28/3250  Steel Supplier % 0.00 =o.00 teet Suppiier
Set Lintels, Bolts, Cap Block 2 days, Tue 3/29/22 Wed 3/20/22 80 Block Masonn® 1,600.00 = 1,600.00
Lumber Delivery 1day Man 3/28/22 Man 3/28/22 59 Lumber Suppi % 0.00 =0.00 Lumber Supplier
Waterproofing and Drain Tile 1 day. Tue 3/29/22 Tue 3/29/22 62 Waterproofing® 800.00 = 800.00 [
Task — Project Summary [—] [nactive Summary e Manual Summary ] 1 Externsl Msesione. —
Broect: INFIAL PROJSCT spat . . External Tasks — Marusl Task 1 1 Stnony Progress _
Date: Mon 3/28/22 Milestone - Extarnal Msestone - Duration-onty Finisn-cniy P— [esdline &
Summary P inactve Milestons Manusl Summsary Rotup Extarnal Tasks: o

Fig 3.6 project-1 Scheduling
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TlME SCH EDUL'NG ?Te Duration Calcula;ion

TIME OVERVIEW e I - -
MALE COOLR 1 Ohes 2320y Tue 1/19/21 Mon 1172621
MALE COOLE 2 o 25 ey Tue 10/19/21 Mon 11/29/21
MALE COOLE 3 s 104 hes Wed 11/10/21 Mon 13/22/21
FEMALE COOULE 1 Ohrs 182 hes Tue 20/19/21 Mon 13/22/21
FEMALE COOLE 2 Ohrs Gahes Mon 11/15/21 Mon 11/22/21
o onrs 6y Tue 10/26/21 Moo 117121
GROOVE CUTTER o aones i 31/8/21 wed 11/10/21
4D BIM IN — —~ ~ e
N O AA
WORK PACKAGE DURATION - p recopes
PLATE COMPACTOR ohrs 72he Tue 1/2/21 Fri 11/26/21
MOBILISATION 06 DAYS POWER HAMMER AND DRSLLS O hrs 72w Sat 11/8/21 Toe 11/26/21
EXCAVATION 06 DAYS
SOIL FILLING 02 DAYS DEWATERING PUMP ovs ones Tue 10/19/21 Toe 10/39/21
SHUTTERING 03 DAYS
CONCRETING 02 DAYS
BACKFILLING 04 DAYS

Fig 3.7 project-1 time scheduling

5D GANTT
CHART

5D BIM =3D + BUDGET AND
COST.

COST OVERVIEW

COST STATUS COST DISTRIBUTION

IMOor

% 113,000.00,
14%

B Type: Work

W Type: Material

X 675,025.00,
86%

Fig 3.8 project-1 cost overview
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CASH FLOW

5D BIM =3D + BUDGET AND

COST.
COST DETAILS

Cost details for all work resources

Name Actual Work Actual Cost Standard Rate
X 0.00/hr

MALE COOLIE 1 232 hrs % 27,000.00 % 125.00/hr

MALE COOLIE 2 232 hrs % 29,000.00 % 125.00/hr

MALE COOLIE 3 104 hrs %13,000.00 % 125.00/hr

FEMALE COOLIE 1 152 hrs %13,600.00 % 100.00/hr

FEMALE COOLIE 2 64 hrs %6,400.00 % 100.00/hr

GROOVE CUTTER 40 hrs % 2,000.00 % 50.00/hr

VIBRATOR 104 hrs X5,200.00 % 50.00/hr

PLATE COMPACTOR 72 hrs % 3,600.00 X 50.00/hr

POWER HAMMER 72 hrs
AND DRILLS

X 3,600.00 % 50.00/hr

DEWATERING PUMP Ohrs X 50.00/hr

|
|
| |
| |
| |
|
|
| |
ICB 64 hrs : %9,600.00 I % 200.00/hr
|
|
|
|
|
|
|
|
| |
|

Fig 3.9 Project-1 resource allocation

Actual Cost Baseline Cost Cost Variance

X 788,025.00 X 757,249.00 X30,776.00

X900,000.00 X 900,000.00
X 800,000.00 X 800,000.00
X700,000.00 X700,000.00
X 600,000.00 X 600,000.00
X 500,000.00 X 500,000.00
X 400,000.00 X 400,000.00
X 300,000.00 X300,000.00
X 200,000.00 X 200,000.00
X 100,000.00 X 100,000.00

X0.00 — = X0.00
4

Cost e Cumulative Cost

Remaining Cost Actual Cost

RCC Sub Structure X0.00 X788,025.00 X788,025.00 X785,025.00 X517,277.67  X755,161.00

Fig 3.10 Project-1cash flow
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X1,149,208.35 X785,025.00 X 517,277.67

X900,000.00

X 800,000.00

X 700,000.00

X 600,000.00

X 500,000.00

X 400,000.00

X 300,000.00

X200,000.00

X100,000.00

X0.00
21 21 21

ACWP BCWP ===BCWS

Fig 3.11 Project-1 EVM

3.1.4 6D IN BIM - MATERIAL MANAGEMENT
6D BIM = CONSIDERING MMM CONSTRAINTS TO REDUCE WASTE.

Resource Name Type Material Label Initials Group Max. Std. Rate <
Units
FINE AGGREGATE Material F X 233,550.00
40MM STEEL Material 4 % 70,200.00 MATERIAL
20MM STEEL Material 2 % 70,200.00
12MM STEEL Material 1 X70,200.00
M SAND Material M X 200,000.00
CEMENT Material C % 27,000.00
SHUTTERING MATREIAL Material S % 1,000.00
SHORING MATERIAL Material S T 1,000.00
MALE COOLIE 1 Work ™M 400% %125.00/hr MAN
MALE COOLIE 2 Work M 600% = 125.00/hr
MALE COOLIE 3 Work M 400% <X125.00/hr
FEMALE COOLIE 1 Work F 300% X 100.00/hr
FEMALE COOLIE 2 Work F 400% % 100.00/hr
ics Work 3 100% = 200.00/hr
GROOVE CUTTER Work G 300% X 50.00/hr
VIBRATOR Work v 300% % 50.00/hr MACHINE
PLATE COMPACTOR Work P 300% % 50.00/hr
POWER HAMMER AND Work P 100% % 50.00/hr
DRILLS
DEWATERING PUMP Work D 100% 2 50.00/hr

It is identified as allocated resources budgeted high for materials
,medium for labor and manageable for machines

& Type Work

u Type Materal

% 675,025.00,
B6%

Fig 3.12 Project-1 Material management
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3.1.5 7D IN BIM - CHECKLIST

Table 3.1 Project-1 quality checklist

ATTRIBUTE

YES

NO

N/A

|=

19

o

5 |

n

=]

o}

Itm

GENERAL

Is area released for work?

Is equipment adequate?

Are existing structures and utilities adequately protected?

Is removed material properly dispositioned?

Dust and dirt control:

a) Haul routes maintained for dust control — by water or chemicals?
b) All paved areas kept clean?

EXCAVATION OF TRENCHING

Does completed depth and configuration comply with drawings and specifications?
Required shoring and bracing in place?
Existing utilities protected?

PLACING AND COMPACTING FILL

Excavation properly compacted and verified by test lab?

a) All sleeves, pipe cable, grounding, conduit installed and approved?
Approved fill material is used?

Is fill being placed in level lifts within thickness limits?

Is proper compaction attained and verified by test lab?

Have contaminated (and spongy) areas been cut out, filled and compacted with approved
material?

BEDDING AND BACKFILL OF PIPE AND UTILITY TRENCHES

Approved bedding and backfill material is used?

a) Is bedding fully compacted to support pipe or utility at line, grade. and slope required and
verified by inspector?

GRADING
Approved grading material used?
a) Final shaping/compacting and blade and 3-wheel rollers of 8-10 ton?

Sufficient slope for positive drainage away from structures to drainage system?
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3.1.6 8D IN BIM - RISK MANAGEMENT

Table 3.2 Project-1 risk management

S.NO| RISK RISH PROBABILIT RISK FROJEC RIS RISK MITIGATION POSSIBLE %
DESORTPTION PR T OF DESCRIFTI T AREA RESPONS OF
T DCOURRENC ON IMPALCT E OCDURRENCE
E ESTRATEG GEMERALLY
A
4. |MATERIAL DELAY, =Hgn Liorw Cependng sngls Poar Froject  |Better Eeta 15%%
VEnCor communication |buciget  |communic | MinimuamyMax
. lack: of ationand |1 mum.
coorginatian pre order  |Delsery Time
and conflicts state Zebting a
bebsesn minimeum
stakeholders delivery time
willl alicv you
o attend to
WO onders
ndsively
5 LABOUR STRIKE High Lot This usualky Diglarying on Duration |Good Framiing e 10%
happeres, after project ang cost  |redationshl | Ehour dauss
oontract duration P betwesn |agresment
regotitions hawe: labaurs
broken dosm and ey
L
L] SAFETY Livear LicPad Coused by extemal Beep A A55ens Prowicing  |Oearty 1059
or imternal Detsiled Your better CINTETILINICATE
vulnerabilgies, amd Aepaord OF Your |Injuries | safely woir health
that mow b= avoided |Expenses And |dnd Get  (measurs and safety
by pire- Losses Thiem 5 pealicy
emptive action” Treabed Dzl wwith
AL The hazarcs
Earle=t quickly
8D BIM =RISK ASSESSMENT
SRD | RIS RISK PROBAEILTTY FPROJEC RISE ARES RISK MITIGATION POSSIELE %%
DESCRIFTION IMPALC OF T RESFONS OF
T CURRENCE IMPALCT E DOCURREMCE
STRATEG GENERALLY
T
1. MATERLAL High Low Supply chain Lot Frojest Monfor  |Behones you ewveEn i
ESCALATIO wariations such as escalation bucget 2nd ressch the point
N differing shipping DECUNS wheen prepare  |of cost
onsts, paid tarffs o [achel costs escalatian,
a wide range of EXCEEC rsert 2 clauss
distributian channels | previousy i yOUr eencar
estimated conftracts o
values. protect you
against it
Shopp kxcal and
|save
] INCOMPLETE Loy High Labowr sulters to Froject Desig Cesigner | Coorcinatkan 10
DRAWINGS understand the icea guraticn may | n wist ta oetwesEn labours
AND POORLY of eweoution and oocur cues ho |output the shz |, cnginssrs
DEFINED Loe e ] less often SESiQers
SCOPE corveyabie angd oaner
drawings anc
OEskn SCcope
3 DAMAGE OR Low Lo Uriveamtesd sibe Loss af Arpurchase Better Haking an P
THEFT TO disturtance and reputation supervisl (agresment
EQIUIFRIENT discussions bebsesn oon which Includes
AND TOOLS [=aly corractor the dauss of
anc kabour damage: ar theft
o squipment
ang tools oy
Slinconbractor
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3.2 CASE STUDY 02 - SLAB REINFORCEMENT

3.2.12D IN BIM LAYOUT

REOecHG-& @-82- A 0A Q.Q Lo - ) Autodesk Revit 2020 - STUDENT VERSION - REBAR2 - Structural Plan: Level 1 <« 8 2 signin - W
Architecture ~ Structure  Steel  Systems  Inset Annotate Analyze Massing&Site Collsborate  View Manage Add-lns  Modify (D

N Q wall ~ B Truss % & ‘@ = - # Area [ Fabric Sheet @ £3 Model Text L o) giE = Wall d
4 . 225 5 s
Coll B o3 Path (< Model L ¥g Vertical
Modify| Beam {3 Coluonn B4 Erece Connection  Isolated Wall  Slab  Rebar S Component 1K Mogel Line By Shaft [f | 98 Grd
& Floor ~ Beam System = @ Fabric Area €1 Rebar Coupler < (@) Model Group ~  Face {7 Dormer
Select ~ Structure 4 Connection v » Foundation Reinforcement v Model Opening Datum

Project Browser - REBAR2 X [ Level2 Level 1 X | East 2 30} © Section1 > Section2 [ RebarSchedule [
B0, Views (all) | A | | |
= Structural Plans. |
Level 1 . : it ! i ¢ 4 4 3
Level 1+ Analytical A
Level 2
Level 2 - Analytical s ! ! i i '
Site | | |
& 3D Views ‘
Analytical Model If | =] Al )| —
@i 13 i 5
& Elevations (Building Elevation) ‘ L
East i
North \ | efee——if |l % = | 4
South \—H‘ o
West |
1 - Sections (Cross Section) |
Legends
= B3 Schedules/Quantities (all) |
Rebar Schedule = | # |
5B Sheets (all) g T e 0
&) Families ::‘ b X
® (@] Groups [
0 Revit Links s 1 4l AL LU il il 4

~

lom

IOl'9|l

iy +®
FB3 < i [
~ !i e 1
= \\E// : :E ?3
% //g\ e 2
| o 2N : :
o i

T
3 |[@ @ & & FB3
O w o
L’:’ i ‘h 'h CONCRALED BEA)
ol =
CONCEALED BEAM @ E‘a @ 9 2
0 Nl &

S =
©)

|
|
i
i
|
i
i
1
1
® n
o FB3 FB3 * FB3
109" 139" 149"
®

(2
@©

Fig 3.13 Project-2 layout design
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3.2.3 3D IN BIM-REVIT MODULE

REBGa-a-+ -8 2-F0A G- Q@ el - Autodesk Revit 2019 - SLAB DETAILING.0007 - Section: Section 2 )m 57 O signin S Qe e o

Architecture | Structure Steel  Systems  Insert  Annotate.  Analyze  Massing &Site  Collaborate.  View  Manage Addlns  lumion® Medify (D

5 =
] 7 X Area - & Show
R O0E ¢ (| FEGCEHEBE BOSAILR 4 B = PYEEE™ woa @B
G 7 f§ P ¢ Area Boundary By Vertical L7 Ref Plane
Modify| Wall Door Window Component Column Roof Ceiling Floor Curtain Curtain Mullion Railing Ramp Stair Model Model Model  moom oo ag By Shaft Roid St 2
- Z = = T System Grid ‘ Text lne Group Separater Room: DB Tag Avea ¥ Face I Dormer AR
Select ¥ Build Cireulation Model Room & Area ~ Opening Datum Work Plane
Properties X G SLABREBAR ¥ O section2 X v
~ B
Section S ;
Building Section . {1

Section: Section 2 < BEdit Type
Graphics > A
View Scale
Scale Value 1: 24
Display Medel  Normal
Detail Level  Fine

=]

Parts Visibility Show Original

Detail Number 2

Rotation on S.. None

Visibility/Grap... Edit.. N
Properties hely Aaghy

Project Browser - SLAB DETAILING... X =

Level 2 L
Site
T.0. Footing

+ Ceiling Plans

= 3D Views
01 - Existing
02 - Demo
A0 - Substructure
B10 - Superstructurs
B20 - Exterior Enclosure
€10 - Interior Constructior
€20 - Interior Finish
E20 - Furnishings

_ E-CRTEXTP
3 12"CRTO CR B
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Fig 3.14 Project2 3d BIM model
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3.2.34&5D IN BIM - SCHEDULING

RESOURCE COST ALLOCATION.

COST STATUS

Cost status for work resources.

8
&

BARBENDER
o1

- <

13

BARBENDER
02

= Baseline Cost

C

T DETAILS

Cost details for all work resources

Barbender-02
Helper-01

Helper-02

Steel cutting machine

HELPER.O1

WBCWS ®mBOWP mACWP

Fig 3.15 Project-2 scheduling
5D BIM = 3D + BUDGET AND COST .

20000

HELPER.02

% 120.00/hr
% 120.00/hr
% 100.00/hr
% 100.00/hr
®100.00/hr

STEEL
CUTTING
MACHINE

)ST DISTRIBUTION

How costs are spread out amongst different resource types

W Type Work W Type Material

Type: Material,
€ 183,000.00,
8%

Fig 3.16 Project-2 resource cost allocation
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fo l::; ‘ask Name IDuration Inish |m¢e¢s;ms |M!nume Names |cnu Wed 512 i s1a Sun §/16
| | 12 12 | 2 2 5 2 1 2
1 ®,  SLAB REINFORCEMENT 4days  Wed5/12/21 Mon5/17/21 223,480, r
2lv = BEAM 01781 2days  Wed5/12/21 Thus/13/21 %9,430.00
|3]v = Barbending 1day Wed5/12/21  Wed5/12/21 Barbender-01,Steel[0.11].Steel | 5,470.00 s Barbender-01,Steel[0.11],Steel cutting machine
|4l = Placing of Reinforcement 1day ThuS/13/21  Thus/13/21 3 Barbender-02 % 960.00| Vs Barbender-02
Bal BEAM 02782 1day  ThuS/13/21 Thus/13/21 %9,270.00 p—y
|6 v = Barbending 1day Thus/13/21  Thus/13/21 3 Barbender-02,5teel[0.11]Steel 5,470.00 W Barbender-02,Steel[0.11],Steel cutting machine
[71v - Placing of Reinforcement 1day Thu5/13/21 Thu5/13/21 3 Helper02 % 800.00| Vs Helper-02
ara BEAM 03-F83 1day ThuS/13/21  Thus/13/21 %9,430.00 —_—
[olv = Barbending 1day ThuS/13/21 ThusA32r 3 Barbender-01,Steel[0.11]Steel 5,470.00 Vs Barbender-01,Steel[0.11] Steel cutting machine
[0l = Placing of Reinforcement 1day Thus/13/21  Thus/13/21 3 Barbender-02 %960.00) Yo Barbender-02
v = SLAB 01-F501 2days  Thus/13/21  Fri5/18/21 37,990.00 [ e |
2lv’ - Barbending 1day Thu5/13/21  ThuS/13/21 3 Barbender-01,5teel cutting mac. % 1,760.00| Vs Barbender-01,Steel cutting machine
[Glv = Marking on slab platform for spacing 1 day ThuS/13/21 ThuS/13/21 3 Helper-01 %800.00] T Helper-01
[1alv = Placing of main bars 1day Thu5/13/21 Thu5/13/21 3 Helper-02,Steel[0.25] %16,050.00| Vs Helper-02,Steel[0.25]
[l = Placing of distribution bars 1day Thu5/13/21 Thus/13/21 3 Steel{0.26] ®15,860.00| Steel[0.26]
[76] v - Rechecking spacing between bars 1day Fri5/14/21 Fri 5/14/21 15 Helper-02 =800.00| Yo Helper-02
7lv -, Cranking of bars 1day Fris/14/21 Fri 5/14/21 15 Barbender-01 % 960.00| Y Barbender-01
[ v’ - Alternate cranking of bars 1day Fri5/14/21 Fri 5/14/21 15 Barbender-02 = 960.00| J———— Barbender-02
[y = Checking of slab joint and beams. 1day FriS/14/21  FA5/184/21 15 Helper-02 % 800.00| Fs Helper-02
|20]v" = SLAB 02-F502 2days  ThuS/13/21 Fris/18/21 56,800.00 r 1
l21lv = Barbending 1day Thus/13/21 Thus/13/21 3 Basbender-02,Steel cutting mac 1,760.00) 02,Steel cutting machine
2\ - Marking on slab platform for spacing 1 day ThuS/13/21  Thus/13/21 3 Barbender-01 960.00] 01
|31V - Placing of main bars 1day ThuS/13/21  ThuS/13/21 3 Helper-01,5teel[0.3] % 19,100.00| -01,Steel[0.3]
2]y = Placing of distribution bars 1day Thus/13/21 Thus/13/21 3 Helper-02.Steel[0.5] 31,300.00) -02,Steel[0.5]
Bra Rechecking spacing between bars 1day Fris/14/21  Fs5/18721 15 Barbender-01 %960.00| F Barbender-01
|26l = Cranking of bars 1day Fi5/14/21  Fr5/1421 15 Barbender-02 % 960.00| 02
27l - Alternate cranking of bars. 1day Fri5/14/21  Fr5/14/21 15 Barbender-02 % 960.00| Yo Barbender-02
|28 v - Checking of slab joint and beams. 1day FriS/14/21  Fri5/14/21 15 Helper-01 =800.00| Helper-01
|29 - SLAB 03-F503 1day Mon 5/17/21 Mon 5/17/21 %74,940.00
[30] = Barbending 1day Mons/17/21 Mon5/17/21 28 Barbender-01,5teel cutting mac 21,760.00) 1
[31] - Marking on slab platform for spacing 1 day MonS/17/21 MonS5/17/21 28 Helper01 =800.00|
321 - Placing of main bars 1day MonS/17/21 Mon5/17/21 28 Helper-02,Steel0.3] % 19,100.00|
33 o Placing of distribution bars 1day Mon 5/17/21 Mon5/17/21 28 Barbender-02,5teel(0.8] %.49,760.00|
32| - Rechecking spacing between bars 1day Mon5/17/21 Mon5/17/21 28 Helper-02 =800.00|
[35] - Cranking of bars 1day Mon5/17/21 MonS/17/21 28 Barbender-01 %960.00|
[36] = Alternate cranking of bars. 1day Mons/17/21 Mon5/17/21 28 Barbender-02 =960.00)
|37 - Checking of slab joint and beams. 1day MonS/17/21 Mon5/17/21 28 Helper-02 ®800.00|
33| = susosrsos 1dyy  Mon5/17/21 Mons/17/21 %25,620.00
B Barbending 1day Mon5/17/21 Mon5/17/21 28 Barbender-02,Steel cutting mac 21,760.00)
o] w Marking on slab platform for spacing 1 day Mon5/17/21 Mons/17/21 28 Barbender-01 960.00|

- Placing of main bars 1day Mon5/17/21 MonS/17/21 28 Helper-01,Steel[0.15) 9,950.00)
2] = Placing of distribution bars 1day Mon5/17/21 Mon5/17/21 28 Helper-02,steel[0.11] %7,510.00)
3] = Rechecking spacing between bars 1day Mon5/17/21 Mon5/17/21 28 Barbender-01,Barbender-02 %1,920.00)
laa] =y Cranking of bars 1day Mon5/17/21 Mon5/17/21 28 ‘Barbender-02, Helper 01 1,760.00)
las] = Alternate cranking of bars 1day Mon5/17/21 Mon5/17/21 28 Barbender-02 950,00
6] = Checking of slab joint and beams. 1day Mon5/17/21 Mon5/17/21 28 Helper-01 *800.00|

Task r Manust Task — Start-orly [ Deadine +
Project: AFTER ALLOCATION -5 | S#it s inactive Task Duration-caly S Firish-only Bl Progress
Date: Thu 5/20/21 Mileszone * inactive Mikestone Manust Summary Rollup. External Tasks L g
Summary "1 inactive Summary I r °




5D BIM = 3D + BUDGET AND COST .

TASK COST VARIANCE RESOURCE COST VARIANCE
Cost variance for all top-level tasks in the project. Cost variance for all the work resources.
= 8
5 days W Baseline Cost W Actual Cost §:§ 2
g8 B
4 days ',’: 2
4 days = &=
3 days
3 days
2 days
2 days
8 8
2 deys g g S g g 8 g8 8 g 8
b g 8 8 8 s g
o 5§ | 33 | g§§ 38¢8 g4
v v v v g v o v W
0 days ne nn - - -- - -
SLAB REINFORCEMENT BARBENDER- BARBENDER- MELPER-01 MELPER-02  STEEL STEEL
o1 02 CUTTING
W Actual Duration @ Remaining Duration i Scheduled Duration MACHINE

L ETHT % Cost Actual Duration
Complete Variance Duration

Fig 3.17 Project-2 task cost allocation

3.2.4 6D - MATERIAL MANAGEMENT

6D BIM = CONDIDERING MMM CONSTRAINTS TO REDUCE

WASTE.
Barbender-01 Work B 500% 2 120.00/hr % 240.00/hr

Barbender-02 Work B 700% £ 120.00/hr 2 240,00/hr MAN
Helper-01 Work H 400% 2 100.00/hr 2 200.00/hr

Helper-02 Work H 400% % 100.00/hr % 200,00/hr

Steel Material S £61,000.00 BATERE
Steel cutting Work $ 500% X 100.00/hr £ 200,00/hr

m :IACHIN

W Type: Work M Type: Material

It is identified as allocated es bud d high for
,medium for labor and manageable for machines

Type: Material,
% 183,000.00,
2%

Fig 3.18 Project-2 material management
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3.2.5 7D-QUALITY MANAGEMENT

Table 3.3 Project-2 pre commissioning checklist for casting slab

PRE COMMISIONING CHECKLIST FOR CASTING SLAB
S.NO PARTICULARS CHECK REMARKS
1 Slab centring checked with architectural drawing YES / NO
A. Forelevation YES / NO YES
B. Forroom dimensions YES / NO YES
C. Forelectrical points YES / NO YES
2. Slab centring checked completely YES / NO
A. Forrequired beam depths/ slab thickness YES / NO YES
B. Forrequired head rooms YES / NO YES
C. Forother points YES / NO YES
3. Slab centring checked completely YES / NO
A. Levelchecked/ lines checked YES / NO YES
B. Oiling to beams / slabs shuttering YES / NO YES
4. Centring for staircase checked YES / NO
B Reinforcement checked for beams & slabs as per RCC drawings YES / NO YES
6. Proper cover bottoms / slide checked for beams YES / NO YES
7. Proper cover bottoms / top checked for slab / fan hook checked YES / NO YES
8 Hidden beams / inverted beams/ cantilever beams checked YES / NO
9. Reduction of columns as per drawing done for above slab YES / NO YES
10. Proper number of chairs provide for slab YES / NO YES
JRENGINEER SENIOR ENGINEER PROJECT ENGINEER
PROJECT CONSULTANT RESIDENT ARCHITECT CHIEF ENGINEER
RCCCONSULTANT
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3.3 INFERENCE ON BOTH CASE STUDY

BUILDING
INFORMATI —<
ON

MODELING

BUILDING
INFORMATI
0
MODELING

BIM DIMENSIONS IN COM

2D = DRAWING
DIMENSIONS

3D = SPATIAL
DIMENSIONS

4D = TIME DIMENSIONS

3D = COST DIMENSIONS

BIM DIMENSIONS IN COM

6D = SUSTAINABILITY

[ DIMENSIONS

/D= MAINTENANCE
DIMENSIONS

8D = SAFETY DIMENSIONS

CASE STUDY 01 CASE STUDY 02
EARTHWORK BARBENDING

It is the preliminary stage of any project.
Helps in understanding project layout and design

Visualization: Throughout the entire project, 3D BIM would give you
a full 3-dimensional visualization.

1t helps to check for possible collision

It aids communication among the workers

Ensures transparency during the entire project.

Creates a detailed model of the impact the project would have on
the environment.

« It helps in planning the building site properly, including the

schedule of all the construction stages.
It brings about a good working relationship and cooperation among
the stakeholders with clear deadlines.

+ It reduces disputes and unnecessary delays

Cost Visualization
Brings about shorter project cycles.
Modification of proiect cost at anv aiven time

CASE STUDY 01 CASE STUDY 02
EARTHWORK BARBENDING

« It makes decision making very easy and fast.
« Helps in reducing waste

= 7D BIM helps to moniter the management of the facility or asset

» Adds safety information to the geometric model of the
construction during the design and execution phases
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BUILDING
INFORMATIO
N MODELING

4.1 STAGE -01 - PROJECT PLANNING AND INITIATION
4.1.1 2D IN BIM

——

CHAPTER - 04
ANALYSIS AND RESULTS

BIM DIMENSIONS IN COM

2D = DRAWING

DIMENSIONS
3D = SPATIAL DIMENSIONS
4D = TIME DIMENSIONS
5D = COST DIMENSIONS

6D =

SUSTAINABILIT

Y DIMENSIONS

7D = MAINTENANCE
L DIMENSIONS

LAYOUT
o

AR

O&M STRATEGIES
LAYOUT DESIGN

MODELLING

SCHEDULING
BUDGET & ESTIMATION

MATERIAL MANAGEMENT

QUALITY MANAGEMENT

A

Fig 4.1 Project-1 layout design
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COMPARISON BETWEEN

MANUAL & BIM

STAGE 01- PROIECT
PLANNING AND
INITIATION STAGE

STAGE 02- EXECUTION
STAGE & PROJECT CONTROL

STAGE 03 - PROJECT CLOSE
ouT



4.1.2 3D IN BIM-REVIT MODULE

ROGEG G- @G E-LOAG
Spoeme
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& ipoumsh
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3 Combeat
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Calculations

Report * Lat
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gams  Genente Reba  Generate _Detail
Detat

Detating

Setting:
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Settings
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General Settings
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Quantaty (Q)/ 16
Spacing (SF93 mm
Offset (O 100 mm
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Bottom (8): 75 mm
o Lateral 1 (L1): 40 mm
Lateral 2 (L2): 40 mm

FHooks

Angle 1:9000° v

Angle2/9000* ~
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Length 260 mm

Fig 4.2 Project-1 3D BIM model

4.1.3 4&5D IN BIM - SCHEDULING

Fig 4.3 Project-1 scheduling
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4D BIM =3D + TIME

TASK DURATION OVERVIEW

ACTIVITY COMPARISON ACTIVITY STATUS ON 28.03.2022

ACTIVITY DETAILS

APARTMENT @GUINDY 227 days 227 days

WORK PACKAGE
MANUAL CALCULATION OF

DURATION

Contracts 16 DAYS

Document Review & Revision 06 DAYS

Review Bids 02 DAYS
Site Work 05 DAYS
Foundation 22 DAYS

Fig 4.4 Project-1 task duration overview
5D GANTT CHART
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5D GANTT CHART

S1LNo.

ib

GUINDY PROJECT,
DIRECT CONSTRUCTION EUDGET
DESCRIPTION

CIVIL , STRUCTURAL & FINISHES

Budget Cost
INR

WORKS

CIVIL & STRUCTURES

All Structures including

Elockworks, brickworks 11,700, 000,00
FINISHES WOERES

PLASTERING WORE 1,820,000.00
FLOORING WORK 1,600,000.00
PATNTING WORE 1,050, OO0 00
WOoOD AND ALUMINIUM WORE 2,000,000.00
METAL WORK 1,170,000.00
WATER PREOOFING WORKS fenle Xalela ¥ ula
MEP WORKS

Flumbing 1,500,000.00
Internal Electrical 1,260,000.00
Falze Celing 75,000.00
EE connections 252,000,000
DG Sets 624,000.00
Lifts 1,000, 000,00
Security systems 120,000,000
External lighting 120,000.00
STP excluding civil works -
Electrical feeding cable 120,000.00
Construction of storm water sewer pipe

connection 12000000
SPECIALISED FINISHES

Architectural Elevation works 1,000, 000,00
Car park and other signages

Ward robes,/Cupboards

Fig 4.5 Project-1 cost estimation and manual calculation

Actual Cost

Baseline Cost

MANUAL CALCULATION OF

BUDGET

4 EXTERNAL DEVELOPMENT
Landscape [ Hard and Soft scape )

MISCELANIOUS WORES

Sample Flat, Scaffolding, Site
Cleaning..Labour camp.site

office, Borewell, Rainwater
5 harvesting etc.,

6 CONSULTANCY
Architectural Charges
Structural consultant
MEP consultant

7 OVER HEADS
Staff zalaries
Administrative expenses
Securify service

8 SPECIAL UTILITIES
GYM
Receration Hall

Indoor play Area
Children Play Area

TOTAL

Total Area
COST PER. SFT

8 TAXES
Gst (@ 18% Amout

GRAND TOTAL

COST PER. SFT

Cost Varlance

X604,616.00 X572,416.00 X 32,200.00

APARTMENT @GUINDY

Actual Cost Cost

1 604,616.00 T 604,616.00

ACWP Bcwe

T604,616.00

Fig 4.6 Project-1 cash flow
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Remaining Cost

1572,416.00 T0.00

1O, OO, O

p Bl u b Nula e R e )

1,000,000.00

Boo,000.00
Boo,000.00
200,000.00

30,131,000.00
12,000.00
2.510.92
5.423.580.00

35554.580.00
2,062.88



RESOURCE COST OVERVIEW- MATERIALS

% 64,616.00,

11%

® Type: Work

® Type: Materiad

RESOURCE COST OVERVIEW- WORK

% 64,616.00,
11%

® Type: Work

» Type: Material

Fig 4.7 Project-1 resource cost overview material and work

Cost Variance

X604,616.00 X572,416.00 X32,200.00

Fig 4.8 Project-1 EVM
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4.1.4 6D - MATERIAL MANAGEMENT
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6D MATERIAL MANAGEMENT

6D BIM = CONSIDERING MMM
CONSTRAINTS TO REDUCE WASTE.

MATERIAL

T 64,616.00,

11%

o Type: Work
® Type: Material

£ 507,800.00,
BI%

L

MAN

MACHINE

nt



4.1.5 7D-QUALITY MANAGEMENT

I RESIDENTIAL APARTMENTS GUINDY I

PRE COMMISSSIONIG CHECKLIST
SITE LOCATION

DATE: INCHARG
E
PERSOMN:
REMARKS
SI ND
DESCRIPTION (YES/NO/M
A)
1 YES

GEMERAL INSPECTION ON SITE

Excavations, adjacent areas, and protective systems YES
inspected by a competent person daily before the start of
wiork.

Competent person has the authority to remove employees
from the excavation immediataly. MO

|Surface encumbrances removed or supported. YES

Employees protected from loose rock or soil that could
pose a ha=zard by falling or relling into the excavation. YES

Hard hats worn by all employess. MO

Spoils, materials, and equipment set back at least two fest
from the edge of the excavation. YES

Barriers provided at all remeotely located excavations, wells,

|pits, shafts, etc. MO |
Walkways and bridges over excavations four feet or more

in depth are eguipped with standard guardrails and MO

toeboards.

Warning vests or other highly visible clothing provided and

[wwarn by all employees exposed to public vehicular traffic YES |
Employesas required to stand away from wehicles being loaded

jer unloaded MO |
Warning system established and utilized when mobile

|equipment is operating near the edge of the excavation MO |
Employees prohibited from going under suspended loads. MO

Employees prohibited from working on the faces of
jslopes or benched excavations above other employess. MO

7D QUALITY MANAGEMENT
7D BIM = QUALITY MANAGEMENT IN O8M .

PRE COMMISSIONING CHECKLIST

Fig 4.10 Project-1 pre commissioning check list
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4.2 STAGE-02-EXECUTION STAGE & PROJECT CONTROL

Project name : apartment at manivakkam
Client : shreem foundation Typology : residence Building height : stilt + 5

Fig 4.11 Project 2 - view
4.2.1 2D IN BIM LAYOUT
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Fig 4.12 Project 2 - layout design
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4.2.2 3D IN BIM-REVIT MODULE

ate  Anayze

A B -

“heck Manage

Model Review

Massing & Site

About..

=

Launch WSM

Collaborate

WorksharingMonitor

View Manage Add-ins

F
Convert RFA _ About Formit

1o Formit
Formit Converter

Moaity @~
Revit Lookup | BIM BOQ Quantifier

Revit Lookuy ) Get Measurements

Fig 4.13 Project 2 - 3D BIM model

4.2.3 4&5D IN BIM - SCHEDULING

QX configure Types
QY Revitlink

Q) Activate
@

fo[Task Name Ouration  fSuant Fon Resource Names Prececessors [Baselne Cost Tactuat Cost 200!
. , , ? . ! L. W

0 MID PROJECT 168 days Fri10/1/21 Mon 4/25/22 ®2,624,697.00  ¥3,884,610.00

1| 1RCC Sub Structure SSdays  Fri10/1/21  Tue12/7/21 %790,433.00 €2,001,825.00 L

2| 1.1LMobilization Borewell and Grid Marking 6days Tue 10/19/21 Mon 10/25/21 FEMALE COOUE 1, MALE €O ©19,136.00 £19,136.00 FEMALE COOLIE 1,MALE COOLIE 1,MALE COOUE 2

3| 1.2 €anth Work excavation 6days  Tue10/26/21 Mon 11/1/21 FEMALE COOUE 2, MALE C(2 ®22.336.00 ©22,336.00 '}IIMAL! COOLIE 2 MALE COOLIE 1,MALE COOLIE 2

4| 1350l filling &compaction 2days  Mon1Y/1/21 Wed 11/3/21 FEMALE COOUIE 1,MALE CO3 *2,600.00 ®1,000.00 B COOUE 1MALE COOLIE 1.SHORING MATERIAL (1]

s 1.4 Anti Termite Teatment & PCC for footings 1day Fril1/5/21  Fril11/5/21  MALE COOUE 1 B ©1,096.00 ©696.00 COOuE 1

6|  1SFooting column Reinforcement C1-C13 4days  Wed11/3/21 Mon11/8/21 20MM STEEL [0.5],12MM S3FS+1day % 181,900.00 %175,500.00 Z,20MM STEEL [0.5], 12ZMM STEEL [1).40MM STEEL (1]

7| 16Footing column Reinforcement C14 -C 27 Sdays  Tuell/9/21 Sat1/13/21  12MM STEEL [0.540MM S 6 ©82,160.00 *78,160.00 12MM STEEL (0.5) 40MM STEEL (0.5).MALE COOLIE 2 MALE COOLY
8 1.7 Shuttering for Footings 3 days Mon 11/8/21 Thu131/11/21  MALE COOUE 3 SHORING P& *3,08800 €3,088.00 COOLIE 3 SHORING MATERIAL (1]

3| 1.8 Concreting for footing 2days  Fri11/12/21 Sa11/13/21  CEMENT [1)FINE AGGREGAS ©148,759.00 % 148,759.00 EMENT [11.FINE AGGREGATE [0.5), FEMALE COOLIE 2 MALE COO4
10, 1.9 Pedestal shoe marking and concreting 1day Tue 11/16/21 Tue 11/16/21 FEMALE COOLIE 2 FINE AGI9FS+1 day  119,767.00 €119,767.00 EMALE COOLIE 2 FINE AGGREGATE (0.5], MALE COOLIE 1,MALE {
11 1.10 Shutterning for columns upto plinth 2days  Wed11/17/21 Thu11/18/21 FEMALE COOLIE 1,FEMALE 110 ©7,576.00 ®7,576.00 %ﬂuﬂ COOLIE 1,FEMALE COOLIE 2 MALE COOLIE 1.MALE COOL
12 1.11 concreting of columns upto plinth 1day F11/19/21  Fri11/19/21  FEMALE COOUE 1LFEMALE 111 €119,671.00 €119,671.00 EMALE COOLIE 1.FEMALE COOUIE 2 FINE AGGREGATE [0.5),MAL|
13 1.12 8ack filling for footing 2days  Sat11/20/21 Tue11/23/21 FEMALE COOLIE 1,FEMALE 112 ®8,376.00 ®7,576.00 %inuu COOUE 1,FEMALE COOLIE 2, MALE COOUIE 1,MALE COOW|
14 1.13 consoldation in footing 1day Tue 11/23/21 Wed 11/24/21 MALE COOUE 1. MALE COOI13 ®2,392.00 ®2,392.00 b COOLIE 1 MALE COOLIE 2, SHORING MATERIAL (1]

15| 114 Compaction with earth rammer 3days  Wed13/24/21 Fri11/26/21  MALE COOUE 1,MALE COOI14 ®1,79200 59200 COOLIE 1|MALE COOUIE 2

16 1.15 M Sand filling for Plinth beam 2days Sat11/27/21 Mon 11/29/21 MALE COOUE 1,MALE COOILS ®42,784.00 *42,784.00 COOLIE 1, MALE COOLIE 2,M SAND [0.2)

17| 1.6 PCC for Phnthbeam 2days  Tue11/30/21 Wed12/1/21 MALE COOUE 2,12MM STEI16 577,000.00 ©868,792.00 n COOLIE 2.12MM STEEL [1).40MM STEEL (1]

18 1.17 Reinforment for plinth beam 4days  Tue11/30/21 Fri12/3/21  CEMENT [2]SHUTTERING M17FS-2 days R 200,500.00 €355,000.00 CEMENT [2].SHUTTERING MATREIAL (1)

15 1.18 Shuttering for plinth beam 4days  Fr10/1/21  Tuel0/5/21  SHORING MATERIAL[1]  18FS-2days 20.00 £2,000.00 ING MATERIAL (1)
kO 119 concreting for plath beam 1day Tue12/7/21 Tue12/7/21  CEMENT (3] 19 ®27,000.00 27,000.00 CEMENT (1)
1 2 RCC Super structure 113days  Wed 12/8/21 Mon 4/25/22 1 %1,384,264.00  %1,425,960.00 T 425
2 2.1t floor roof siab 32days  Wed12/8/21 Tue1/18/22 20 ®487,568.00 €521,564.00 g |
3 2.1.1 Column Reinforcement upto FF 3days Wed 12/8/21 Fri12/10/21  40MM STEEL (1] 20 % 70,200.00 % 70,200.00 “40MM STEEL (1]
24 2.1.2 Column Marking 1day Mon 12/13/21 Mon 12/13/21 MALE COOUE 1, MALE CO0I20 = 700.00 *900.00 MALE COOUIE 1,MALE COOLIE 2
b5 2.1.3 starter fixing and concreting above plinth 1 day Tue 12/14/21 Tue 12/14/21  CEMENT [1] FEMALE 24 ©596.00 °28,296.00 1MMIILM COOLIE 2 MALE COOUE 1
s 2.1.4 shuttering for colmas 3days Wed 12/15/21 Fri12/17/21  SHUTTERING MATREIAL [1] 25 £1,00000 ©1,000.00 SHUTTERING MATREIAL (1]
7 2.1.5 Concreting for columns 1day Sat12/18/21 Sat12/18/21  CEMENT (3] 26 27,000.00 ®27,000.00 ; NT (1)
= 2.1.6 Beickwork for basement 4days  Mon 12/20/21 Thu12/23/21  BRICK smallf1] FEMALE COC27 35,568.00 ©38,768.00 BRICK small[1).FEMALE COOLIE 4 MALE COOLIE 1,MALE COOL
= 2.1.7 Filling and Consolidation 2days  Fri12/24/21 Mon 12/27/21 MSAND[1] 28 %201,600.00 % 200,000.00 M SAND (1)

30 2.1.8 Compaction with eart rammer 1day Tue 12/28/21 Tue 12/28/21  FEMALE COOUE 1 29 450,00 % 700.00 NFEMALE COOUE 1

il 2.1.9 Pest conrol for basement floor area 1day Wed 12/29/21 Wed 12/29/21 CEMENT (1] 30 *27,000.00 %27,000.00 :L NT (1)

2| 2.1.10 PCC in floor ares 2days  Thu12/30/21 Fri12/31/21  CEMENT (1] 31 27,000.00 ©27,000.00 FCEMENT (1]

33 2.1.11 Shuttering for GF roof slab Sdays  Mon1/3/22  FrlI/n SHUTTERING MATREIAL (1] 32 %1,000.00 ©1,000.00 SHUTTERING MATREIAL [1]

) 2.1.12 Reinforcement for G roof slab 4days  Sat1/8/22  Wed1/12/22 20MM STEEL (3] 33 *70,200.00 £70,200.00 20MM STEEL (1)

35, 2.1.13 MEP works 2days Thu 1/13/22 Mon 1/17/22  ELECTRICIAN 1 PLUMBER 134 *2,500.00 ®2,500.00 ELECTRICIAN 1 PLUMBER 1

36 2.1.14 slab concreting 1day Tue1/18/22 Tue1/18/22  CEMENT (1) s 27,000.00 ®27,000.00 TCEmenT ﬂ'l

37 2.2 Fiest floor roof stab 20days  Sat1/22/22  Tue2/15/22 22 %226,496.00 226,496.00 |

s 2.2.1 column Reinforcement upto SF 2days  Sat1/22/22  Mon1/24/22  12MMSTEEL (1) 36F5+3 days €70,200.00 %70,200.00 T 1Rmm sTEEL (1)

2 2.2.2 Column marking 1day Tue 3/25/22  Tue1/25/22  MALE COOUE 2 38 €696.00 € 696.00 by ALE CCOLIE 2
kol 2.2.3 starter fixing and concreting 1day Thu1/27/22 Thu1/27/22  CEMENT (1] 19 ®27,000.00 ®27,000.00 EMENT (1]
| 2.2.4 shuttering for columns 2days  Fril/28/22 Sa1/29/22  SHUTTERING MATREIAL [1] 40 1,000.00 1,000.00 % HUTTERING MATREIAL (1]
e 2.2.5 concreting for columns 1day Mon 1/31/22 Mon 1/31/22  CEMENT 1] a1 27,000.00 27,000.00 EMENT [1]
3, 2.2.6 shuttering for first floor roof siab S days Tue 2/1/22  Sat2/5/22 SHUTTERING MATREIAL [1) 42 ®1,000.00 % 1,000.00 SHUTTERING MATREIAL (1)
et 2.2.7 Reinforcement for FF roof slab 4 days Mon 2/7/22  Thu2/10/22  20MM STEEL (1] 43 ® 70,200.00 * 70,200.00 STERL (1)
s 2.2.8 MEP Works 1day Fri2/11/22  Fri2/11/22  ELECTRICIAN 2 PLUMBER 2 44 %2,400.00 ®2,400.00 LECTRICIAN 2, PLUMBER 2

Tak Project Summary P el Te DR Suet-ordy c Orasice
Project: MID PROJECT o Ssctive Task Oueation-cely Foah-only - | Late
Date: Mon 3/28/22 Marvscoe Tractve Miestore R e Coneat —
Summary O ectve Summany ' 1 Manual Sumenary r— Ltermal Miesione ° Cracal Sphe
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§O Task Name Duration  Stan Finish Resource Names Predecessors Baseline Cost Actual Cost Il
2002 02
s 2.2.9 Slab concreting 1day  Tue2/15/22 Twe2/15/22  CEMENT 3] 45 ®27,00000 27,000.00 (U]
W7 2.3Second floor roof siab 23days  Wed2/16/22 Mon3/14/22 37 223,400.00 % 224,300.00
he 2.3.1 column Reinforcement upto TF 2days  Wed2/16/22 Thu2/17/22  12MMSTEEL [1] 46 %70,200.00 *70,200.00 24M STEEL (1)
lo 2.3.2 Column marking 1day Fri2/18/22  Fri2/18/22  MALE COOUE 2 48 ®450.00 ©900.00 Le 1€2
0 2.3.3 starter fixing and concreting 1day Sat2/19/22  Sat2/19/22  CEMENT (1] 49 227,000.00 227,000.00 IMENT (1)
3 2.3.4 shuttering for columns. 2 days Mon 2/21/22 Tue 2/22/22  SHUTTERING MATREIAL (1] 50 %1,000.00 % 1,000.00 SHuT] n
sz 2.3.5 concreting for columns 1day Wed 2/23/22 Wed 2/23/22  CEMENT (1) 51 ®27,000.00 *27,000.00 N?" m
3 2.3.6 shuttering fo first floor roof stab S days Thu 2/24/22  Tue3/422 SHUTTERING MATREIAL [1] 52 % 1,000.00 % 1,000.00 HUT MATREIAL (1]
= 2.3.7 Relnforcement for FF roof slab 4 days Wed 3/2/22  Sat3/5/22 20MM STEEL 1] 53 ®70,200.00 ®70,200.00 FOMM STEEL (1]
5! 2.3.8 MEP Works 1day Mon3/7/22 Mon3/1/22  ELECTRICIAN 2,PLUMBER 2 54 ®0.00 ®0.00 TRICIAN 2, PLUMBER 2
s 239 Slab concreting 1day Mon3/14/22 Mon3/14/22 CEMENT (1) 55 %27,000.00 %27,000.00 CEMENT [1)
57 2.4 Third floor roof siab 20days  Tue3/15/22 Wed4/6/22 a7 % 223,400.00 % 226,800.00
s 2.4.1 column Reinforcement upto Terrace 2days  Tue3/15/22 Wed 3/16/22 12MM STEEL [1] 56 %70,200.00 %70,200.00 130AM STEEL (1)
5 2.4.2 Column marking 1day Thu3/17/22 Thu3/17/22  MALE COOUE 2 58 ®450.00 ®900.00 IMaLE cooLiE 2
ko) 2.4.3 starter fixing and concreting 1day Fri3/18/22  Fri3/18/22  CEMENT 1] 59 %27,000.00 %27,000.00 CEMENT (1]
3 2.4.4 shuttering for columns. 3days  Sa3/19/22 Tue3/22/22  SHUTTERING MATREIAL (1) 60 %1,000.00 1,000.00 SHUTTERING m
2! 2.4.5 concreting for columns 2days Wed 3/23/22 Thu3/24/22  CEMENT[1] 61 ®27,000.00 ®27,000,00 m
3 2.4.6 shuttering for first floor roof dab Sdays  Frid/25/22  Wed3/30/22 SMUTTERING MATREIAL [1] 62 %1,000.00 %1,000.00 T m
ot 2.4.7 Reinforcement for FF roof slab 4 days Thu3/31/22 Mond/a/22  20MM STEEL [1] 63 % 70,200.00 2 70,200.00 OMM STEEL [1)
= 2.4.8 Electrical conduitwork 1day Tue4/5/22  Tued/s/22  ELECTRICIAN 2PLUMBER 2 64 %2,500.00 ®2,500.00 IAN 2, PLUMBER 2
ke 2.4.9 Slab concreting 1day Wed4/6/22 Wed4/6/22  CEMENT (1] 65 %27,000.00 227,000.00
7 2.5 Terrace floor roof slab/Head Room/LMR 12days  Mond/11/22 Mon 4/25/22 57 €223,400.00 % 226,800.00
) 251 column Reinforcement upto Head room  2days  Mon4/11/22 Tued/12/22  12MMISTEEL [1] 66¢5+3 days 70,200.00 70,200.00
ko 2.5.2 Column starter marking 1day Wed 4/13/22 Wed4/13/22  MALE COOLIE 2 68 *750.00 %500.00
) 2.5.3 starter fixing and concreting 1day Fri4/15/22  Fri4/15/22  CEMENT (1) 69 ©27,000.00 ®27,000.00
n| 2.5.4 shuttering for columns 1day SIT4/16/22  S34/16/22  SHUTTERING MATREIAL [1) 70 %1,000.00 1,000.00
72 2.5.5 concreting for columns 1day Mon 4/18/22 Mon 4/18/22  CEMENT (1) n %27,000.00 %27,000.00
& 2.5.6 shuttering for first floor roof slab 2days Tue 4/19/22 Wed 4/20/22  SHUTTERING MATREIAL (1] 72 ®1,000.00 % 1,000.00
2 2.5.7 Reinforcement for FF roof slab 2days  Thud/21/22 Fri4/22/22  20MM STEEL (1) 73 ®70,200.00 %70,200.00
7| 2.5.8 Electrical conduitwork 1day Sat4/23/22  Sat4/23/22  ELECTRICIAN 2PLUMBER 2 74 %2,500.00 %2,500.00
76 2.5.9 LMR Slab concreting 1day Mon4/25/22 Mon 4/25/22 CEMENT [1] 75 % 27,000.00 £27,000.00
77 3 Brick work 43days  Fri2/18/22  Friafs/n2 2450,000.00 2456,825.00 m—
78 3.1t floor 10days  Fri2/18/22  Tue3/y/22 % 60,000.00 €61,750.00 =
e 3.1.1 BW upto lintel level Sdays  Fri2/18/22  Wed2/23/22  BRICK smalif1) 36¢5+25 days® 30,000.00 230,000.00 E,BRICK smallf1]
120 3.1.2 P/F of Untel /sunshade 3days  Thu2/24/22 Sat2/26/22  FEMALE COOUIE 4 FEMALE 179 %1,500.00 £1,750.00 4§ CCOOUE 4,FEMALE COOLIE 5.FEMALE COOLIE §
| 3.1.3BW above lntel 2days  Mon2/28/22 Tue3/3/22  BRICK smailf1) 80 30,000.00 % 30,000,00 ?"’CK small{1]
2 3.2Fist floor 1Sdays  Wed3/23/22 Fria/8/22 BLOCK 1 (1) €390,000.00 395,075.00 -
je3| 3.2.1 BW upto window sill level 3days Wed 3/23/22  Fri3/25/22 BRICK smallf1] 46FS+30 days® 30,000.00 % 30,000.00 Y, BRICK smali[1]
ls 3.2.2 P/F of window sill concrete 1day Sat3/26/22 $3t3/26/22  MALE COOUE 4 MALE COO83 %2,500.00 ©2,575.00 ALE COOLIE 4 MALE COOLIE 5,MALE COOLIE 6
les. 3.2.3BW from window sill 1o lintel M 4days  Moa3/28/22 Thu3/31/22  BRICK smali{1) 84 %30,000.00 %30,000.00 ?ua small(1]
o 3.2.4 P/F of Untel /sunshade / foft 4days  Fri4/1/22  Tued/S/22  FEMALE COOUE 3 FEMALE 185 ©1,590.00 £2,500.00 FEMALE COOLIE 3 FEMALE COOLIE 4,FEMALE COO|
7 3.2.5 W above lntel 3days  Weda/6/22  Fria/8/22 BRICK smallf1] FEMALE COC86 %30,00000 30,000.00 BRICK small[1),FEMALE COOLIE 2 FEMALE COOUI
Tack Progect Smemary P Ml Tk L U C L - Pragens
Project: MID PROJECT Sphe actve Task Duration ondy Tens arly b ] e N M Progress
Date: Mon 3/28/22 Miestone ractive Miestone Manusl Sommany Rolup s Lxternal Tasks Crtcal N —
Sumemary O uctve Scmnary ' 1 Manusl Semmury [r— Eaetnal Miesione ° Crtieal Spln e
Fig 4.14 Project 2 - scheduling
4D BIM =3D + TIME

“TASK DURATION OVERVIEW

ACTIVITY STATUS

800 hrs
700 hrs
600 hrs
S00 hrs
400 hrs
300 hrs
200 hrs
100 hrs

Ohrs

® Actusl Work
October November December lanuary
201 2021 2021 2022

MANUAL CALCULATION OF

DURATION

@ Baseline Work

DURATION DETAILS

RCC Sub Structure 800 hrs 1,136 hrs
RCC Super structure 264 hrs 256 hrs
Brick work 336 hrs 336 hrs

-
February  March  April 2022
2022 2022

WORK PACKAGE DURATION
Rcc substructure 90 DAYS
Rcc superstructure 150 150 DAYS
Block work 70 DAYS
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Fig 4.15 Project 2 - task duration overview

5D GANTT CHART

P — — — — — — — — —

jc T N i’h‘. Low Rermie At Comt Navwrce i an,
i w0
+ e .- 1l _— L A A -

5 WUD PROJECT Iupuum 388461000 €1.299.913.00  —————
T 1MC Sud Strecture u.nunnm L0 -

13 L Moblization Sormwell and Geid Marting *19.20600 0 RININ00 m.nuo wom 2, /EMALS COOUE 1.MALS COOLIE LMALS COOLIE 2
0 1.2 1a1h Work svcavetion I €00 RIANM00 A0 “wm FEMALE COOUIE 2 MALE COOLIE 1 MALE COOUE 2
‘ 1.3 S0 Mg Bcompaction 1,000.00 ¢ RRO00M0 1600004 COOUIE 1 MALE COOUR 1.SHORING MATERIAL 1]
3 14 At Tarmse Tesemant & ACC for footings | S—E ——. RO o) coous 1
: 15 Foating Comm Rewrtorvement C1 - C13 *17550000 SENLS0000 € 175.500.00 TEA00 00 20MM STEEL 10.51 12040 STEEL 11].40MM STERL (1)
’ 16 Foeong commwn Revvorcomene (14 €27 € TR 160 00 €4.0000,
. 17 Shutsering for Footings 3,088 00 3cee00 w0
. T s PP Taminn «o |TOt2I Cost eline \Actual Cost Vanance
] 19 Prdnite shoe macng and Lorereieg 119767000 AMSIEI00 € 11962.00 w0

1 10 Shutterming for cobumm Lgeo phnth 7576 00 SN A SN0 €5%.00 u
2 111 concreting of comumas upto ghmth 19671000 RERAIL00 11047100
T 332 Bach g for oot Canel ARIN®  UsNR 'm % 3,884,610.00 %3,884,610.00 1,259,913,
- 1 1) comandation in foating wmol SERe e m 2
5 124 Compucran itk et o ol mM G -.m 2,001, us.oom €2,001,82500 ¥1,211,39
- 115 M Jand g for Phath besm carmsacol RARIMD0 arman
” 1 16 AT tor Phesraesm 065,792 00 043,792 00 tm.m.. ¥ 10 “"‘f‘l .. #1012 8N n
. 117 Resnrment $or pree Deam * 355,000 00 € 55,000 00 154 50000 COMENT (2L SHUTTERING MATREAL (1)
- 118 Shuttering \or phrt™ bearm « 2,000 .00 200000 € 2.000.00 TRRIAL (V)
» 1 19 concrpng 1or phetn beam € 27,00000 = 2700000 o CEMENT (1)
3| 20C Super wwuerure 1.425,950.00 L5000  T4L6%.00 e s
o 2.1 S0 oor roof s € 521,564, 3 €521.564.00 €1, 9%.00 .
n 211 Cofummn Reieorcommnt ugto 5§ 0200000 RINI0N00 20.200.00 o0 40MM STEEL (1]
) 232 Cotummen Marking 900 00 490000 20000 MALE COOLIE | MALE COOUE 2
» 213 starer fng and concrting sbove phinth Beam 20,2900 200 € 22,30000 [1LFEMALE CODUE 2 MALE COOUE 1
» 2.3.4 thattering for cobmm 1,000 00 100000 e MATREAL (1)
o 218 Cancrwting far columm unmmm 2700000 wo m
» 216 Scimons for basement -nmmm %800 120000 BRICK serall] 1L FEMALE COOLM 4 MALE COOUE 1MALE COOLIE 2
» 117 Pitng and Consoteution 00w R0 200,000 00 «1,600000 M SAND (1]
- 2.1.4 Compaction with eart rammes tmmm 200,00 %000 coout
oy ::::’:\':': PROPOSED RESIDENTIAL APARTMENT AT GUDUVANCHERRY , CHENNAL
n 2111 Shumwi
" 3383 Goinfon FLOOR PRC FLOOR AREA COMMON AREA.
n 2RMEP -
- e sTLT PARKING & UG SUMP 500
” 2.2 Pt Roer o
» 121 cohmat FIRST FLOOR 3277.25 422
“ 2.3 Canamnt SECOND FLOOR RESIDENCES 3277.25 422
. S THIRD FLOOR 3277.25 422
‘ 224 dwrverm
e 228 sonmetr HEAD ROOM,LIFT
» 224 Stterm TERRACE MACHINE ROOM & 414
“ 227 Rentors WATER TANK
> L] TOTAL 9831.75 2180

TOTAL BUILT UP AREA =TOTAL FLOOR AREA + TOTAL COMMON AREA = 12011.75 :-~
DETAILED AREA STATEMENT FOR SALES

STEP 1- CALCULATION OF SALES AREA

I SALES AREA = PLINTH AREA + COMMON AREA+ SERVICE AREA I

FLAT TYPE S °:I:=:‘ EER PLINTH AREA(A) COMMON AREA(B)
101-401 3 BHK 3 71a.07 158.33
10z-402 7 BHK 3 98.03 15477
103-403 2 BHK 3 683.89 151.64
104-404 1 BHK 3 465.44 103.2
105-405 3 BHK 3 715.82 158.72
TOTAL 15 3277.25 726.67

STEP 2- CALCULATION OF UNDIVIDED SHARE

uns = TOTAL LAND AREA - 5555 .
45.201 %
TOTAL SALE AREA 12168

COMMON & SERVICE [PER) | PLINTH AREA (PER) NO.OF UNITS TOTAL AREA
19.2 208 3 284
19.1 8209 3 864
19.2 8208 3 546
19.2 0.8 3 576
192 208 3 286
TOTAL
NO. OF FLOORS.
GRAND TOTAL 15 4056

STEP 3 - APPLYING LAND AND BUILDING METHOD

ST 5755 AREA e

CONSTRUCTION
m COST 300

Fig 4.16 Project 2 - cost estimation and manual calculation
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Actual Cost Baseline Cost Remaining Cost Cost Variance
X3,902,210.00 X2,624,697.00 X0.00 % 4;277;513.00

X 2,500,000.00

% 2,000,000.00

% 1,500,000.00

% 1,000,000.00

% 500,000.00

X0.00 -
RCC Sub Structure RCC Super structure

CASH FLOW

mCost mActual Cost Baseline Cost

Name Remaining Cost  Actual Cost Cost

| RCC Sub Structure X 0.00 X2,017,825.00 X2,017,825.00
RCC Super structure X0.00 X1,427,560.00 X1,427,560.00
Brick work X0.00 X456,825.00 X456,825.00

Fig 4.17 Project 2 - cash flow

“RESOURCE COST OVERVIEW- MTERIAL

® Type: Work

RESOURCE COST OVERVIEW- MAN

2,746,425.00,
98%




5D BIM = 3D + BUDGET AND
COST.

EAC ACWP BCWP

% 3,887,095.26 T3,882,522.00 X 2,621,609.00

Fig 4.19 Project 2 -EVM
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4.2.4 6D - MATERIAL MANAGEMENT
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BRICK small Material
B Work
GROOVE CUTTER ~ Work
VIBRATOR Work

PLATE COMPACTOR Work
POWER HAMMER  Work
AND DRILLS

DEWATERING PUMP Work

% 0.00/hr
%0.00/hr
% 0.00/hr
% 0.00/hr
% 0.00/hr

% 0.00/hr

%0.00 Prorated
20,00 Prorated
%0.00 Prorated
% 0.00 Prorated
%0.00 Prorated
% 0.00 Prorated

% 0.00 Prorated

Code

Fig 4.20 Project 2 -material management
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4.2.5 7D-QUALITY MANAGEMENT

RESIDENTIAL APARTMENTS GUIMDY

PRE COMMISSSIONING CHECKELIST

ITE LOCATIOMN

DATE INCHARG
R E
) PERSON:
SI REMARKS
MO DESCRIPTIOMN (YES /MO /M
A)
1 ES
SEMERAL IMSPECTION OM SITE
Excawvations, adjacent arsas, and protective systams YES
inspected by a2 competent person daily before the start of
k.
Competent person has the authority to remove employeses
from the excawvation immediately. Mo
Surface encumbrances remowved or supported. YES
Employeess protected from loose rock or soil that could
pose a hazard by falling or rolling into the excawvation. YES
Hard hats worn by all employess. [ L]
Spoils, materials, and equipmeant set back at least two feet
from the edge of the excawvation. YES
Barriers provided at all remotely located excavations, wells,
pits, shafts, atc. MO
Walkways and bridges over excavations four feet or more
in depth are eqguipped with standard guardrails and M
toeboards.
Warning vests or other highly visible clothing provided and
worn by all employess exposed to public vehicular traffic YES
Employeess required to stand away from wehicles being loaded
or unloaded MO
Warning system established and utilized when mobile
aquipment is operating near the edge of the excawvation MO
[Employees prohibited from geing under suspended loads. (g [
Employees prohibited from working on the faces of
slopesor benched excavations above otheremployess: Ty

7D QUALITY MANAGEMENT
7D BIM = QUALITY MANAGEMENT IN O&M .

PRE COMMISSIONING CHECKLIST

Fig 4.21 Project 2 -pre-commissioning checklist
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4.3 STAGE-03-PROJECT CLOSE OUT

ABOUT THE PROJECT

Client name - EK INFRA

Team/ Group - EK INFRA GROUP
Site location - MEDAVAKKAM
Project Status - 90 % COMPLETED
Built up area - 80,000 Sqft

Fig 4.22 Project 3-view

4.3.1 2D IN BIM LAYOUT

1
|

[ @AC INDOOR POINT B-BLOCK |

Fig 4.23 Project 3-layout design
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4.3.2 3D IN BIM-REVIT MODULE

G- S Q)R- SOA G- OENG- Sarodesk Revit 2019 - Busiing € Aochaect - Ve 30: 00} [emaaone ] w -
Axcheectue  Staxtee  Ace  Systmes  natre Adncte Anyir  Vohwraste  Colsbors  Vue Gl Compléments  Modfier
el | 0 PEES & B B 2 © AL B 5 K LIPS i : 5
. 2 . o rar-cbens s ov-sdess . 0 de medee depaces wepece’ rawface”  foce £ (came
" reatn Cicution Modtie Prce @ surtace > Rettnence
X A L @ o) x
5 -+ £ Modser e ype
v 1w BFRKCAAAP I AMETT <
Fig 4.24 Project 3-3D BIM model
4.3.3 4&5D IN BIM - SCHEDULING
B Task Name Duration Start Finish PredeceResource Names  |Baseline Cost }Aﬂual Cost | 2020 2021 2022 2023 2024
H | H W | oW | W H1 H2 H1 | w2 H1
1 APARTMENT @ MEDAVAKKAM 298days  Mon4/13/20  Wed6/2/21 %28,854,793.00 < 28,840,801.00
2 | PRECONSTRUCTION 12 days Mon 4/13/20  Tue 4/28/20 %0.00 20.00 ]
3 Prepare contract drawings 3 days Mon 4/13/20 Wed 4/15/20 %0.00 % 0.00
a Permit (foundation) 3 days Thu4/16/20  Mon4/20/20 3 %0.00 %0.00
5 | Permit (full building) 4 days Tue 4/21/20  Fri4/24/20 a %0.00 20.00
6 site utility relocation 2 days Mon 4/27/20  Tue 4/28/20 5 %0.00 20.00
7 | PROJECT PROCUREMENT 16 days Thu4/16/20  Thu5/7/20 20.00 20.00
8 Subcontractors bid & interview period 8 days Thu 4/16/20 Mon 4/27/20 3 %0.00 % 0.00,
9 Recommendation and approval of subcontracts 4 days Tue 4/21/20  Fri4/24/20 a 20.00 20.00
10 Sheeting and Shoring procurement 8 days Mon4/27/20  Wed 5/6/20 5 %0.00 20.00 b
11| other material procurement 7 days Wed 4/29/20  Thu5/7/20 6 %0.00 %0.00 -4
12 | RCCSub Structure 66 days Fri 5/8/20 Fri8/7/20 %3,277,937.00 %3,277,937.00 ™
EA L.Mobilization ,Borewell and Grid Marking 8 days Fri5/8/20 Tue 5/19/20 11 FEMALE COOLIE 1, % 19,136.00 %19,136.00 EFEMALE COOLIE 1,MALE COOLIE 1,MALE COOLIE 2,DEWAT|
14 Earth Work excavation 8days Wed 5/20/20  Fri5/29/20 13 FEMALE COOLIE 2 X 22,336.00 %22,336.00 vaMALE COOLIE 2,JCB ,MALE COOLIE 1,MALE COOLIE 2
15 Soil filling &compaction 6 days Mon6/1/20  Mon 6/8/20 14 FEMALE COOLIE 1,% 18,376.00 218,376.00 FEMALE COGLIE 1,JCB ,MALE COOLIE 1,SHORING MATER|
16 Anti Termite Teatment & PCC for footings 2 days Tue 6/9/20 Wed 6/10/20 15  MALE COOLIE 1,GRX 2,192.00 %2,192.00 TMALE COOLIE 1,GROOVE CUTTER
17 Footing column Reinforcement 5 days Thu6/11/20  Wed 6/17/20 16  20MM STEEL 6{0.5% 1,186,000.00 %1,186,000.00 T20MM STEEL 6[0.5],12MM STEEL 6(1),40MM STEEL [1),G!
18 Footing column Reinforcement 4 days Thu 6/18/20 Tue 6/23/20 17 12MM STEEL 6[0.5% 521,484.00 %521,484.00 12MM STEEL 6[0.5],40M/M STEEL [0.5], MALE COOLIE 2,1
19 Shuttering for Footings 5 days Wed 6/24/20  Tue 6/30/20 18  MALE COOLIE 3,5HZ 2,000.00 % 2,000.00/ SMALE COOLIE 3,SHORING MATERIAL [1],SHUTTERING M
20 Concreting for footing 3 days Wed 7/1/20 Fri7/3/20 19  CEMENT [1],FINE A% 150,751.00 % 150,751.00) WCEMENT [1],FINE AGGREGATE [0.5] FEMALE COOLIE 2 M
21 Pedestal shoe marking and concreting 2 days Mon 7/6/20 Tue 7/7/20 20 FEMALE COOLIE 2 X 120,367.00 %120,367.00 FEMALE CODLIE 2 ,FINE AGGREGATE [0.5], MALE COOLIE|
_{z— Shutterning for columns upto plinth 1day Wed 7/8/20 Wed 7/8/20 21 FEMALE COOLIE 1, ¥ 3,592.00 %3,592.00 tEMALE CODLIE 1,FEMALE COOLIE 2 ,MALE COOLIE 1,M,
23 concreting of columns upto plinth 2 days Thu 7/9/20 Fri7/10/20 22 FEMALE COOLIE 1, X 121,567.00 %121,567.00 ~FEMALE COOLIE 1,FEMALE COOLIE 2 ,FINE AGGREGATE
24 Back filling for footing 1day Mon7/13/20  Mon7/13/20 23 VIBRATOR FEMALIX 3,992.00 %3,992.00 TVIBRATOR |FEMALE COOLIE 1,FEMALE COOLIE 2, MALE
25 consolidation in footing 3 days Tue 7/14/20 Thu 7/16/20 24 MALE COOLIE 1,M:% 5,176.00 %5,176.00, »lMAlE COOLIE 1,MALE COOLIE 2,SHORING MATERIAL [1
26 Compaction with earth rammer 1day Fri7/17/20 Fri 7/17/20 25  PLATE COMPACTOR 1,792.00 %1,792.00 TPLATE COMPACTOR ,MALE COOLIE 1,MALE COOLIE 2
27 M Sand filling for Plinth beam 3 days Mon 7/20/20  Wed 7/22/20 26 MALE COOLIE 1,M:% 44,176.00 %44,176.00 EMALE COOLIE 1,MALE COOLIE 2,M SAND [0.2]
28 PCC for Plinthbeam 2 days Thu 7/23/20 Fri7/24/20 27  40MM STEEL 5[1] %727,000.00 % 727,000.00 40MM STEEL 5[1)
29 | Reinforment for plinth beam 2 days Mon 7/27/20  Tue 7/28/20 28  20MM STEEL 6[1] % 300,000.00 % 300,000.00 20MM STEEL 6(1]
30 Shuttering for plinth beam 4 days Wed 7/29/20  Mon 8/3/20 29 SHUTTERING MATIZ 1,000.00 %1,000.00 SHUTTERING MATREIAL [1]
El concreting for plinth beam 4 days Tue 8/4/20 Fri8/7/20 30  CEMENT[1] % 27,000.00 % 27,000.00/ -"CEMENT m
32 | RCCSuper structure 99 days Mon 8/10/20  Thu 12/24/20 %11,170,920.00 %11,170,920.00 ™
3 stilt floor roof slab 31 days Mon 8/10/20  Mon 9/21/20 %5,683,184.00 25,683,184.00
34 Column Reinforcement upto FF 3 days Mon 8/10/20  Wed 8/12/20 31 12MM STEEL 4[1], % 3,200,000.00 % 3,200,000.00 MM STEEL 4[1],172MM STEEL 5[1],12MM STEEL 6[1],.
35 Column Marking 1day Thu8/13/20  Thu8/13/20 34  FEMALE COOLIE 4, X0.00 %0.00 ALE COOLIE 4,FEMALE COOLIE 5
36 starter fixing and concreting above plinth beam 1 day Fri8/14/20 Fri8/14/20 35  20MM STEEL 1[1] % 400,000.00 % 400,000.00! MM STEEL 1[1]
37 shuttering for colmns 3 days Mon 8/17/20  Wed 8/19/20 36  SHUTTERING MATIZ 1,000.00 %1,000.00! HUTTERING MATREIAL [1]
38 | Concreting for columns 1day Thu 8/20/20 Thu 8/20/20 37 M SAND [1] % 200,000.00 % 200,000.00 SAND [1]
Task Project Summary r 1 Manual Task [ 1 swrony & Deadiine *
Project: PROJECT CLOSE OUT Split . . Inactive Task Duration-only Finish-only Progress
Date: Mon 3/28/22 Milestone * Inactive Milestone Manual Summary ROIUp eess—  External Tasks Manual Progress
Summary """"""1  inactive Summary I 1 Manual Summary """ &aemal Milestone °
Page 1

46



D [Task Name [Duration Flan }Flmsh ‘Prede( Resource Names |Baseline Cost Actual Cost 2020 2021 2022 203 2004
| j | H2 H; H2 W1 | W2 H1 H2 | w2 H1
39 | Brickwork for basement 4days Fri 8/21/20 Wed8/26/20 38  BLOCKA4 [1] %1,525,000.00 %1,525,000.00 0oCK 4 1]
w0 | Filling and Consolidation 2days Thu8/27/20  Fri8/28/20 39 MALE COOLIE 1,M:X 2,784.00 %2,784.00 E CODLIE 1,MALE COOLIE 2, MALE COOLIE 3
a | Compaction with eart rammer 1day Mon 8/31/20  Mon 8/31/20 40 VIBRATOR %400.00 % 400.00| IBRATOR
[ a2 | Pest conrol for basement floor area 1day Tues/1/20  TueS/1/20 a 20.00 20.00
43 | PCCin floor area 2days Wed 9/2/20 Thu 9/3/20 42 CEMENT (1] % 27,000.00 % 27,000.00) EMENT [1]
4| Shuttering for GF roof slab 5 days Fri 9/4/20 Thu 9/10/20 a3 %0.00 %0.00
e Reinforcement for GF roof slab 4 days Fri9/11/20 Wed 9/16/20 44 12MM STEEL 3[1] %300,000.00 % 300,000.00| 12MM STEEL 3[1]
46 | MEP works 2days Thu9/17/20  Fri9/18/20 as %0.00 %0.00
KB slab concreting 1day Mon9/21/20  Mon9/21/20 46  CEMENT[1] %27,000.00 %27,000.00 CEMENT|[1]
First floor roof slab 18 days Tue9/22/20  Thu10/15/20 47 %3,285,568.00 %3,285,568.00)
column Reinforcement upto SF 2 days Tue 9/22/20 Wed 9/23/20 47 40MM STEEL 2[1], % 1,127,000.00 %1,127,000.00| MM STEEL 2[1],20MM STEEL 2[1]
Column marking 1day Thu9/24/20  Thu9/24/20 49 FEMALE COOLIE 4,%0.00 20.00 EMALE COOLIE 4,FEMALE COOLIE 5
starter fixing and concreting 1day Fri 9/25/20 Fri9/25/20 50  20MM STEEL 1[1] X400,000.00 400,000.00| IM STEEL 1[1]
shuttering for columns 2days Mon 9/28/20  Tue 9/29/20 51  SHUTTERING MATIX 1,000.00 % 1,000.00 HUTTERING MATREIAL [1]
concreting for columns 1day Wed 9/30/20  Wed 9/30/20 52 MSAND [1] % 200,000.00 % 200,000.00| SAND [1]
shuttering for first floor roof slab 5 days Thu 10/1/20 Wed 10/7/20 53 BLOCK4 (1] %1,525,000.00 % 1,525,000.00| LOCK 4 [1]
Reinforcement for FF roof slab 4 days Thu 10/8/20 Tue 10/13/20 54  MALE COOLIE 1,M,X 5,568.00 % 5,568.00| E COOLIE 1,MALE COOLIE 2,MALE COOLIE 3
MEP Works. 1day Wed 10/14/20 Wed 10/14/20 55 %0.00 %0.00
Slab concreting 1day Thu 10/15/20  Thu 10/15/20 56  CEMENT[1] %27,000.00 %27,000.00| 'CEMENT [1]
Second floor roof slab 18 days Fri10/16/20  Tue11/10/20 57 %757,392.00 %757,392.00|
column Reinforcement upto TF 2 days Fri 10/16/20 Mon 10/19/20 57  20MM STEEL 3(1] X 400,000.00 % 400,000.00| M STEEL 3[1]
Column marking 1day Tue10/20/20 Tue10/20/20 59  MALE COOLIE 1,M:% 1,392.00 %1,392.00 IALE COOLIE 1,MALE COOLIE 2
starter fixing and concreting 1day Wed 10/21/20 Wed 10/21/20 60 X0.00 X0.00|
shuttering for columns 2 days Thu 10/22/20  Fri10/23/20 61  SHUTTERING MATIZ 1,000.00 %1,000.00| HUTTERING MATREIAL [1]
concreting for columns 1day Mon 10/26/20 Mon 10/26/20 62 CEMENT [1] %27,000.00 % 27,000.00| EMENT [1]
shuttering for first floor roof slab 5 days Tue 10/27/20  Mon 11/2/20 63  SHUTTERING MATIZ 1,000.00 %1,000.00| HUTTERING MATREIAL [1]
Reinforcement for FF roof slab 4 days Tue 11/3/20 Fri11/6/20 64  12MM STEEL 3(1] %300,000.00 X 300,000.00| 12MM STEEL 3[1]
MEP Works 1day Mon11/9/20  Mon11/9/20 65 20.00 20.00
Slab concreting 1day Tue11/10/20  Tue11/10/20 66  CEMENT(1] X27,000.00 %27,000.00) CEMENT [1]
Third floor roof slab 20 days Wed 11/11/20  Tue 12/8/20 67 X657,392.00 % 657,392.00|
column Reinforcement upto Terrace 2 days Wed 11/11/20 Thu11/12/20 67  12MM STEEL 1{1] ¥ 300,000.00 %300,000.00 2MM STEEL 1[1]
Column marking 1day Fri11/13/20  Fri11/13/20 69  MALE COOLIE 1,M,% 1,392.00 %1,392.00 LE COOLIE 1,MALE COOLIE 2
starter fixing and concreting 1day Mon 11/16/20 Mon 11/16/20 70 %0.00 %0.00|
shuttering for columns 3days Tue11/17/20 Thu11/19/20 71  SHUTTERING MATIX 1,000.00 %1,000.00 HUTTERING MATREIAL [1]
concreting for columns 2 days Fri 11/20/20 Mon 11/23/20 72 CEMENT [1] %27,000.00 % 27,000.00| EMENT [1]
shuttering for first floor roof slab 5 days Tue11/24/20 Mon11/30/20 73  SHUTTERING MATIX 1,000.00 %1,000.00 HUTTERING m
Reinforcement for FF roof slab 4 days Tue 12/1/20 Fri12/4/20 74  12MM STEEL 3[1] %300,000.00 % 300,000.00| [12MM STEEL 3(1)
Electrical conduitwork 1day Mon 12/7/20 Mon 12/7/20 75 %0.00 % 0.00| r
Task NN Project Summary r 1 Manual Task Pt Swart-only C Deadline L 4
Project: PROJECT CLOSE OUT Sphit s inactive Tagk Duration-only SN Finisheonly % | Progress
Date: Mon 3/28/22 Milestone ° Inactive Milestane Manual Summary ROlLD e— Ex18mal Tasks Manual Progress
Suenmary 1 lnactive Summary T 1 Menual Summary 1 Extemal Milestone °
Page2
D [Task Name |Duration Start Finish |PredeceResource Names  [Baseline Cost |Actual Cast 2020 2001 2022 2023 2024
’ ‘ 7 | H2 W | W H1 H2 H1 H2 Wi | w2 H1
7| Slab concreting 1day Tue12/8/20  Tue 12/8/20 76 CEMENT [1] %27,000.00 %27,000.00 EMENT (1]
78 Terrace floor roof slab/Head Room/LMR 12 days Wed 12/9/20  Thu12/24/20 77 X787,384.00 X787,384.00
79 | column Reinforcement upto Head room 2days Wed 12/9/20  Thu 12/10/20 77  20MM STEEL 5[1] % 400,000.00 % 400,000.00, {TROMM STEEL 5[1
80 Column starter marking 1day Fri12/11/20  Fri12/11/20 79 MALE COOLIE 1,M,% 1,392.00 %1,392.00 [JMALE COOLIE 1,MALE COOLIE 2
a1 | starter fixing and concreting 1day Mon 12/14/20 Mon 12/14/20 80  CEMENT [1],MALE X 28,392.00 %28,392.00 EMENT [1], MALE COOLIE 1,MALE COOLIE 2,MAL|
82 shuttering for columns 1day Tue 12/15/20  Tue 12/15/20 81  SHUTTERING MATIZ 1,000.00 % 1,000.00, UTTERING MATREIAL [1]
8 concreting for columns 1day Wed 12/16/20 Wed 12/16/20 82  CEMENT [1] %27,000.00 %27,000.00 T
8 | shuttering for first floor roof slab 2 days Thu 12/17/20  Fri12/18/20 83 SHUTTERING MATIZ 1,000.00 %1,000.00| HUTTERING MATREIAL [1]
K Reinforcement for FF roof slab 2 days Mon 12/21/20  Tue 12/22/20 84  12MM STEEL 4[1] %300,000.00 % 300,000.00 12MIM STEEL 4[1
(3 Electrical conduitwork 1day Wed 12/23/20 Wed 12/23/20 85  ELECTRICIAN3  %1,600.00 %1,600.00 LECTRICIAN 3
[ &7 | LMR Slab concreting 1day Thu12/24/20 Thu12/24/20 86  CEMENT[1] %27,000.00 X27,000.00 CEMENT [1]
88 | Brick werk 63 days Mon 8/17/20  Wed 11/11/20 34 %12,273,752.00 %12,273,752.00
89 stilt floor 48 days Mon8/17/20 Wed10/21/20 35  BLOCK1[1] %12,271,760.00 %12,271,760.00
KN BW upto lintel level 5 days Mon 8/17/20  Fri8/21/20 36  MALE COOLIE 1,M,X 6,960.00 % 6,960.00, E COOLIE 1,MALE COOLIE 2
KR P/F of Lintel /sunshade 3 days Thu8/20/20  Mon8/24/20 37  MALE COOLIE 3,M,% 2,088.00 22,088.00 THALE COOLIE 3,MALE COOLIE 4
92 BW above lintel 2 days Fri 8/21/20 Mon 8/24/20 38  FEMALE COOLIE 1, % 2,592.00 %2,592.00 ) ALE COOLIE 1,MALE COOLIE 4
ER First floor 12 days Mon 8/31/20  Tue 9/15/20 39 BLOCK2[1] %1,545,040.00 %1,545,040.00
ESN BW upto window sill level 3days Mon8/31/20  Wed 9/2/20 40  FEMALE COOLIE 1,% 7,776.00 %7,776.00 TiYYALE COOLIE 1,FEIMALE COOLIE 2 FEMALE COOLIE
95 | P/F of window sill concrete 1day Tue 9/1/20 Tue 9/1/20 41 FEMALE COOLIE 1, % 1,896.00 %1,896.00 [TFHVIALE COOLIE 1,FEIMALE COOLIE 2 FEMALE COOLIE
96 | BW from window sill to lintel lvi 4 days Wed 9/2/20 Mon 9/7/20 42 FEMALE COOLIE 1, % 10,368.00 %10,368.00 h |ALE COOLIE 1,FEMALE COOLIE 2 ,FEMALE COOLIE
a7 P/F of Lintel /sunshade / loft 4 days Fri 9/4/20 Wed 9/9/20 43 FEMALE COOLIE 4, % 0.00 %0.00 TTf{MALE COOLIE 4,FEMALE COOLIE 5,FEMALE COOLIE
% | BW above lintel 3 days Fri9/11/20 Tue 9/15/20 44 MALE COOLIE 5,M,% 0.00 %0.00 TWHALE COOLIE 5,MALE COOLIE 6, MALE COOLIE 7
El Second floor 23 days Mon9/21/20 Wed10/21/20 45  BLOCK3 [1] %1,545,040.00 %1,545,040.00
100 BW upto window sill level 3 days Mon 9/21/20  Wed 9/23/20 46 FEMALE COOLIE 2,%7,776.00 %7,776.00, h IALE COOLIE 2 ,MALE COOLIE 2,MALE COOLIE 3,FI
101 P/F of window sill concrete 1day Tue 9/22/20 Tue 9/22/20 47  FEMALE COOLIE 1, % 1,896.00 %1,896.00) T{JFMALE COOLIE 1,FEMALE COOLIE 2 FEMALE COOLIg
102 | BW from window sill to lintel vl 4 days Fri 10/16/20 Wed 10/21/20 48  FEMALE COOLIE 1, % 10,368.00 % 10,368.00 MALE COOLIE 1,FEMALE COOLIE 2 FEMALE COOL|
[ 103 | P/F of Lintel /sunshade / loft 4days Thu9/24/20  Tue 9/29/20 49 FEMALE COOLIE 4, X 0.00 %0.00 | ENALE COOLIE 4, FEMALE COOLIE 5,FEMALE COOLIE|
104 BW above lintel 4 days Fri9/25/20 Wed 9/30/20 50  MALE COOLIE 5,M,% 0.00 %0.00 T[\'ALE COOLIE 5,MALE COOLIE 6, MALE COOLIE 7
K3 Third floor 14 days Wed 9/30/20 Mon10/19/20 51  BLOCKA4 [1] %1,545,040.00 %1,545,040.00
[ 106 | BW upto window sill level 3 days Wed 9/30/20  Fri10/2/20 52 FEMALE COOLIE 1,%7,776.00 %7,776.00 FEMALE|COOLIE 1,FEMALE COOLIE 2 FEMALE COOLI
107 P/F of window sill concrete 1day Thu 10/1/20 Thu 10/1/20 53 FEMALE COOLIE 1, % 1,896.00 %1,896.00) i ALE COOLIE 1,FEMALE COOLIE 2 ,FEMALE COOLI
108 | BW from window sill to lintel vl 4 days Thu 10/8/20 Tue 10/13/20 54  FEMALE COOLIE 1,  10,368.00 %10,368.00 MALE COOLIE 1,FEMALE COOLIE 2 ,FEMALE COOLI
109 | P/F of Lintel /sunshade / loft 4days Wed 10/14/20 Mon 10/19/20 55  FEMALE COOLIE 4, X 0.00 %0.00 MALE COOLIE 4,FEMALE COOLIE 5,FEMALE COOLI
(110 | BW above lintel 3 days Thu 10/15/20  Mon 10/19/20 56  MALE COOLIE 5,M,% 0.00 %0.00 ALE COOLIE 5,MALE COOLIE 6,MALE COOLIE 7
| 111 Terrace Floor 17 days Tue10/20/20 Wed11/11/20 57 %1,992.00 %1,992.00
2| BW for LMR and Parapet wall 1day Wed 11/11/20 Wed11/11/20 58  MALE COOLIE 1,M%1,392.00 21,392.00 JALE COOLIE 1,MALE COOLIE 2, MALE COOLIE 3
| 13 | P/F of Lintel /sunshade / loft 1day Tue 10/20/20  Tue10/20/20 59  FEMALE COOLIE 2 X 600.00 %600.00 MALE COOLIE 2,FEMALE COOLIE 3,MALE COOLIE
na | BW above lintel 1day Wed 10/21/20 Wed 10/21/20 60 FEMALE COOLIE 3,X0.00 %0.00 AL COOLE 3, JALE COOLIE 7, MALE COOLIE S
Task Project Summary r 1 Manual Task Il swart-only E Deadline L 4
Project: PROJECT CLOSE OUT Split Inactive Task Duration-only SIS Finish-only 2 | Progress.
Date: Mon 3/28/22 Milestone °* Inactive Milestone Manual Summary Rollup ses— External Tasks Manual Progress
Summary """"1 Inactive Summary ] 1 Manual Summary """""1  &xtemal Milestone ©

47



ID  Task Name |Duration tart ‘ﬁnish |PredeceResource Names |Baseline Cost [Actual Cost 2020 2021 | 2022 23 2024
| ‘ | w | w nw’]mlnz\n W2 | oW | owe | oW
Electrical Works 22days Thu11/12/20  Fri12/11/20 88 %1,004,800.00 %1,004,800.00)
Concealed works 10 days Thu11/12/20 Wed11/25/20 88 %112,000.00 %112,000.00) [l
stilt Floor 5 days Thu11/12/20 Wed 11/18/20 89  ELECTRICIAN 1 ELEX 16,000.00 % 16,000.00| \ ICIAN 1 ELECTRICIAN 2
First floor 10 days Thu11/12/20 Wed11/25/20 93  ELECTRICIAN 1 ELEX 32,000.00 %32,000.00 I} LECTRICIAN 1 ELECTRICIAN 2
second floor 10 days Thu11/12/20 Wed11/25/20 99  ELECTRICIAN 1 ELEX 32,000.00 32,000.00| LECTRICIAN 1 ,ELECTRICIAN 2
Third floor 10 days Thu11/12/20 Wed 11/25/20 105 ELECTRICIAN 2,ELEX 32,000.00 32,000.00| LECTRICIAN 2,ELECTRICIAN 1
Wirreing works 9 days Thu11/26/20  Tue 12/8/20 % 460,800.00 % 460,800.00
stilt Floor 5 days Thu 11/26/20  Wed 12/2/20 118 ELECTRICIAN 2,ELE X 416,000.00 %416,000.00 CTRICIAN 2,ELECTICAL MATERIALS 1[1],ELECT!
First floor 5 days Thu11/26/20  Wed 12/2/20 119 ELECTRICIAN 2,ELE X 16,000.00 % 16,000.00 CTRICIAN 2,ELECTRICIAN 1
second floor 5 days Thu11/26/20 Wed12/2/20 120 ELECTRICIAN 1 ELEX 16,000.00 16,000.00 ECTRICIAN 1 FLECTRICIAN 2
Third floor 4 days Thu12/3/20  Tue 12/8/20 122 ELECTRICIAN 1,ELEX 12,800.00 % 12,800.00| CTRICIAN 1 ELECTRICIAN 2
Final Fixtures 7 days Thu12/3/20  Fri12/11/20 %432,000.00 %432,000.00)
stilt Floor 3days Wed 12/9/20  Fri12/11/20 121 ELECTRICIAN 2,ELE X 409,600.00 X 409,600.00| CTRICIAN 2, ELECTICAL MATERIALS 1[1],ELECT]
First floor 3 days Thu12/3/20  Mon12/7/20 122  ELECTRICIAN 2,ELEX 9,600.00 %9,600.00| TRICIAN 2,ELECTRICIAN 1
second floor 3days Thu12/3/20 Mon12/7/20 123  ELECTRICIAN 1,ELE% 9,600.00 %9,600.00| CTRICIAN 1 ELECTRICIAN 2
Third floor 1day Thu 12/3/20 Thu 12/3/20 124  ELECTRICIAN 1 ELEX 3,200.00 X 3,200.00| LECTRICIAN 1 ELECTRICIAN 2
131 | Plumbing 50 days Thu11/12/20 Wed1/20/21 88 %518,400.00 %518,400.00)
132 | Plumbing Concealed works 48 days Thu11/12/20 Mon 1/18/21 %288,000.00 % 288,000.00)
133 | First floor 48 days Thu11/12/20 Mon1/18/21 88  PLUMBER 1,PLUMIX 230,400.00  230,400.00| PLUMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4|
134 second floor 6 days Thu11/12/20  Thu11/19/20 99  PLUMBER 1,PLUMIX 28,800.00 X 28,800.00| UMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4,P|
135 Third floor 6 days Thu11/12/20  Thu 11/19/20 105 PLUMBER 1,PLUMIZ 28,800.00 % 28,800.00| UMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4,P|
136 Plumbing Final Fixtures 43 days Fri11/20/20  Tue1/19/21 PLUMBER 1,PLUMIX 220,800.00 % 220,800.00)
137 First floor 1day Tue1/19/21  Tue1/19/21 133 PLUMBER 1,PLUMIX 4,800.00 %4,800.00| UMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4|
138 | second floor 1day Fri 11/20/20 Fri 11/20/20 134 PLUMBER 1,PLUMIX 4,800.00 %4,800.00 (THLUMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4P|
139 \ Third floor 1day Fri11/20/20 Fri 11/20/20 135 PLUMBER 1,PLUMIZ 4,800.00 % 4,800.00| {"HLUMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4,P}
140 | Roof water tanks works 1day Wed 1/20/21  Wed 1/20/21 136 PLUMBER 1,PLUMIX 4,800.00 %4,800.00| UMBER 1,PLUMBER 2,PLUMBER 3, PLUMBER 4
141 | External works 1day Wed 1/20/21  Wed 1/20/21 137  PLUMBER 1,PLUMIX 4,800.00 %4,800.00) UMBER 1,PLUMBER 2,PLUMBER 3,PLUMBER 4
142 | Plastering Work 93 days Thu1/21/21  Mon5/31/21 131 %391,464.00 %391,464.00)
143 | Internal plastering 93 days Thu1/21/21  Mon5/31/21 %303,264.00 %303,264.00)
| First Floor 93 days Thu1/21/21  Mon5/31/21 90  FEMALE COOLIE 1, X 241,056.00 % 241,056.00| FEMALE COOLIE 1,FEMALE COOLIE 2 FEMA|
| second Floor 12 days Thu1/21/21  Fri2/s/21 93 FEMALE COOLIE 3,%0.00 %0.00| IALE COOLIE 3,FEMALE COOLIE 4,FEMALE CQ
Third Floor 12 days Thu1/21/21  Fri2/5/21 105 FEMALE COOLIE 1, % 31,104.00 %31,104.00 ALE COOLIE 1,FEMALE COOLIE 2, FEMALE Cf
Ground Floor 12 days Thu1/21/21  Fri2/s/21 111  FEMALE COOLIE 1, % 31,104.00 %31,104.00| IALE COOLIE 1,FEMALE COOLIE 2, MALE CO(Q
148 External Plastering 15 days Thu1/21/21  Wed2/10/21 %88,200.00 % 88,200.00)
149 | North side 15 days Thu1/21/21  Wed2/10/21 132 FEMALE COOLIE 1, X 38,880.00 % 38,880.00| IALE COOLIE 1,FEMALE COOLIE 2 ,FEMALE C
150 | south side 15 days Thu1/21/21  Wed2/10/21 134 FEMALE COOLIE 3,X0.00 %0.00 F COOLIE 3,FEMALE COOLIE 4,FEMALE Cq
151 | East side 15 days Thu1/21/21  Wed2/10/21 135 FEMALE COOLIE 1, X 38,880.00 %38,880.00 F COOLIE 1,FEMALE COOLIE 2 ,FEMALE Cf
152 | West side 15 days Thu1/21/21  Wed2/10/21 133 MALE COOLIE 4,M% 10,440.00 % 10,440.00 MALE COOLIE 4 ,MALE COOLIE 5
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D [fask Name IDuration Tsm rnsn n¢-<1u-soum Names  |Baseline Cost Inmal Cast 2020 ) 2022 2023 2024
| w1y w2 | w2 Uwy |owe Uiy | s Tay
91 second floor 1day Mon 2/8/21 Mon 2/8/21 145 = 0.00{
192 Third flcor 1day Mon 2/8/21 Mon 2/8/21 146 20.00 = 0.00{
183 snag 82 days Tue 2/9/21 Wed 6/2/21 11,200.00 % 11,200.00|
194 First floor 1 day Wed 2/10/21 Wed 2/10/21 179  PAINTING 1 ,PAINT X 4,000.00 T 4,000.00 PAINTING 1 | 3. 5 PAINTI
195 second floor 1 day Tue 2/9/21 Tue 2/9/21 180 PAINTING 2 ,PAINT X 3,200.00 < 3,200.00{ P 2. 4. 6 PAINTI
196 Third floor 1 day Wed 6/2/21 Wed 6/2/21 181  PAINTING 1 ,PAINT X 4,000.00 X 4,000.00{ [PAINTING 1 PAINTING 3 PAINTING 5 _PAY
157 | Windows 1 day Tue 6/1/21 Tue 6/1/21 T 5,392.00 X 5,392.00| 61
158 UPVC / Aluminium / wooden windows 1day Tue 6/1/21 Tue 6/1/21 148 %3,792.00 %3,792.00| i
BN First Floor 1day Tue 6/1/21 Tue 6/1/21 144 MALE COOLE 1,PAX 1,496.00 % 1,496.00| [MALE COOLIE 1,PAINTING 1
200 | second floor 1day Tue 6/1/21 Tue 6/1/21 145  MALE COOUIE 2,PA 1,496.00 % 1,496.00| | MALE COOLIE 2. PAINTING 2
Third floor 1 day Tue 6/1/21 Tue 6/1/21 146 MALE COOUE 7,PA T 800.00 = 800.00{ T|MALE COOLIE 7, PAINTING 3
Ground Floor / common areas / others 1day Tue 6/1/21 Tue 6/1/21 20.00 = 0.00{
Safety grills 1 day Tue 6/1/21 Tue 6/1/21 148 % 1,600.00 % 1,600.00| i
First Floor 1day Tue 6/1/21 Tue 6/1/21 144  PAINTING 8 T £00.00 = 800.00{ [PAINTING &8
second floor 1 day Tue 6/1/21 Tue 6/1/21 145 MALECOOUES X 0.00 % 0.00| [MALE COOLIE 8
Third floor 1day Tue 6/1/21 Tue 6/1/21 146 PAINTING 9 X £00.00 = 800.00f T|PAINTING 9
Ground Floor / common areas / others 1day Tue 6/1/21 Tue 6/1/21 20.00 = 0.00
Painting work 110 days Thu 12/31/20 Wed 6/2/21 T £4,000.00 X 84,000.00 ™
Internal Painting --First Floor 1 day Tue 6/1/21 Tue 6/1/21 144 X 18,400.00 X 18,400.00| I
Putty - First coat 1 day Tue 6/1/21 Tue 6/1/21 145  PAINTING 1 ,PAINT X 4,000.00 X 4,000.00{ T|PAINTING 1 PAINTING 3 .PAINTING 5 PAJ
n Putty - Second Coat 1day Tue 6/1/21 Tue 6/1/21 146  PAINTING 2 ,PAINT X 3,200.00 T 3,200.00{ T|PAINTING 2 PAINTING 4 .PAINTING 6 .PAY
212 sanding and primer works 1day Tue 6/1/21 Tue 6/1/21 147  PAINTING 1 ,PAINT X 4,000.00 % 4,000.00{ [PAINTING 1 ,PAINTING 3 .PAINTING 5 PAJ
‘Wall paint first coat 1day Tue 6/1/21 Tue 6/1/21 148  PAINTING 2 ,PAINTX 3,200.00 ® 3,200.00 T|PAINTING 2 PAINTING 4 .PAINTING 6 ,PAL
wall paint second coat 1day Tue 6/1/21 Tue 6/1/21 149 PAINTING 1 ,PAINT X 4,000.00 ® 4,000.00 [PAINTING 1 PAINTING 3 PAINTING 5 PAY
Internal Painting -- Second floor 1day Tue 6/1/21 Tue 6/1/21 143 X 18,400.00 T 18,400.00| I
Putty - First coat 1 day Tue 6/1/21 Tue 6/1/21 145 PAINTING 1 ,PAIN' T 4,000.00 X 4,000.00{ [PAINTING 1 PAINTING 3 PAINTING 5 PA{
Putty - Second Coat 1day Tue 6/1/21 Tue 6/1/21 146 PAINTING 2 ,PAINTX 3,200.00 T 3,200.00{ PAINTING 2 PAINTING 4 PAINTING 6 ,PA{
sanding and primer works 1 day Tue 6/1/21 Tue 6/1/21 147  PAINTING 1 ,PAINT X 4,000.00 X 4,000.00{ [PAINTING 1 PAINTING 3 _PAINTING 5 ,PAJ
‘Wall paint first coat 1 day Tue 6/1/21 Tue 6/1/21 148  PAINTING 2 ,PAINT X 3,200.00 X 3,200.00 V|PAINTING 2 PAINTING 4 PAINTING 6 ,PA{
wall paint second coat 1day Tue 6/1/21 Tue 6/1/21 149  PAINTING 1 ,PAINT X 4,000.00 X 4,000.00{ V|PAINTING 1 PAINTING 3 _PAINTING 5 ,PAY
k23l Internal Painting - Third floor 1 day Thu 2/11/21 Thu2/11/21 150 X 18,400.00 T 18,400.00
222 Putty - First coat 1 day Thu 2/11/21 Thu 2/11/21 151 PAINTING 1 ,PAINT X 4,000.00 % 4,000.00{ 1. 3 5 PAINTI
223 Putty - Second Coat 1day Thu 2/11/21 Thu 2/11/21 152  PAINTING 2 ,PAINT X 3,200.00 % 3,200.00 2 ,PAINTING 4 PAINTING 6 PAINTI
224 sanding and primer works 1 day Thu 2/11/21 Thu 2/11/21 153  PAINTING 1 ,PAINT X 4,000.00 X 4,000.00{ NTING 1 PAINTING 3 ,PAINTING 5 PAINTI
225 ‘Wall paint first coat 1day Thu 2/11/21 Thu 2/11/21 154  PAINTING 2 ,PAINT X 3,200.00 T 3,200.00{ NTING 2 PAINTING 4 PAINTING 6 PAINTII
226 wall paint second coat 1day Thu 2/11/21 Thu 2/11/21 155  PAINTING 1 ,PAINT X 4,000.00 % 4,000.00{ 1 3. 5 _PAINTI
27 External Painting 110days  Thu12/31/20  Wed6/2/21 156 10,400.00 % 10,400.00|
228 Primer 1 day Thu 12/31/20 Thu 12/31/20 157  PAINTING 2 ,PAINT X 3,200.00 X 3,200.00{ FING 2 4 6.
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223 First Coat 1day Wed 6/2/21 Wed 6/2/21 1S8  PAINTING 1 ,PAINT X 4,000.00 < 4,000.00
220 second Coat 1day Wed 6/2/21 Wed 6/2/21 159  PAINTING 2 ,PAINT X 3,200.00 T 3,200.00
Ground Floor Painting works 1day Wed 6/2/21  Wed 6/2/21 160 % 18,400.00  18,400.00|
Putty - First coat 1day Wed 6/2/21 Wed 6/2/21 161  PAINTING 1 ,PAINT X 4,000.00 T 4,000.00
Putty - Second Coat 1day Wed 6/2/21 Wed 6/2/21 162  PAINTING 2 ,PAINT X 3,200.00 * 3,200.00
sanding and primer works 1 day Wed 6/2/21 Wed 6/2/21 163  PAINTING 1 ,PAINTX 4,000.00 < 4,000.00
‘Wall paint first coat 1day Wed 6/2/21 Wed 6/2/21 164  PAINTING 2 ,PAINT X 3,200.00 T 3,200.00
wall paint second coat 1day Wed 6/2/21 Wed 6/2/21 165 PAINTING 1 ,PAINTX 4,000.00 % 4,000.00{
INSPECTION @ CLOSE - OUT 1 day Wed 6/2/21 Wed 6/2/21 166 X 13,992.00 T 0.00{
Weather day allowance 1 day Wed 6/2/21 Wed 6/2/21 167 z0.00 = 0.00
Final clean 1 day Wed 6/2/21 Wed 6/2/21 168 FEMALE COOUE 2 T1,992.00 = 0.00{ FEMALE COOLIE 2 ,FEMALE COOLIE 3,
e o T o= = s 2 s hosin




D [Task Name Duration Start [Finish PredecdResource Names  [Baseline Cost |Actual Cost |2020 2001 2022 2023 2028
| T | ow W | | owe | ow | owe | o
152 | waterproofing work 72 days Tue 9/22/20  Wed 12/30/20 233,888.00 %33,888.00 ¢t N
154 waterproofing for sunken @ first floor 6days Tue 9/22/20  Tue 9/29/20 33 FEMALE COOLIE 1, X 15,552.00 215,552.00 L OOLIE 1,FEMALE COOLIE 2 ,FEMALE COOLII
155 waterproofing for sunken@ second floor 6days Fri10/16/20  Fri10/23/20 48 FEMALE COOLIE 3,%0.00 20.00 p2 COOLIE 3,FEMALE COOLIE 4,FEMALE COOLI
156 Water proofing for sunken@ Third floor 6 days Wed 12/9/20  Wed 12/16/20 68  FEMALE COOLIE 1, % 15,552.00 %15,552.00 T E COOLIE 1, FEMALE COOLIE 2 ,FEMALE CO/
157 Terrace waterproofing 4days Fri12/25/20  Wed12/30/20 78  MALE COOLIE 4,MX 2,784.00 22,784.00 { COOLIE 4 MALE COOLIE 5
158 | Floor Finishing works 297days  Mon4/13/20  Tue 6/1/21 216,248.00 216,248.00
| 159 | DryAreas 297 days Mon 4/13/20  Tue 6/1/21 £5,880.00 £5,880.00
160 Floor Tile - First Floor ( Including Skirting ) 1day Tue 6/1/21 Tue 6/1/21 144 FEMALE COOLIE 1,%2,592.00 22,592.00 [FEMALE COOLIE 1,FEMALE COOLIE 2 FEMA
161 Floor Tile -- Second Floor ( Including Skirting) 1 day Mon 2/8/21 Mon 2/8/21 145 FEMALE COOLIE 3, 0.00 %0.00) |ALE COOLIE 3,FEMALE COOLIE 4,FEMALE C(
162 Floor Tile -- Third Floor ( Including Skirting ) 1day Mon 2/8/21 Mon 2/8/21 146  FEMALE COOLIE 1,% 2,592.00 %2,592.00 (ALE COOLIE 1,FEMALE COOLIE 2 ,FEMALE C
163 Ground Floor ( Common areas+ car park + 1day Mon4/13/20  Mon 4/13/20 MALE COOLIE4  X696.00 2696.00 MALE COOLIE 5
164 wet areas 82 days Mon2/8/21  Tue6/1/21 210,368.00 210,368.00
| 165 | wall tile 82 days Mon2/8/21  Tue 6/1/21 %5,184.00 %5,184.00
166 wall tile - First Floor 1day Tue 6/1/21 Tue 6/1/21 144 FEMALE COOLIE 1,%2,592.00 22,592.00 [FEMALE COOLIE 1,FEMALE COOLIE 2 FEMA
167 wall tile -- Second Floor 1day Mon 2/8/21 Mon 2/8/21 145 FEMALE COOLIE 3, %0.00 %0.00| IALE COOLIE 3,FEMALE COOLIE 4, FEMALE CQ
168 wall tile -- Third Floor 1day Mon 2/8/21 Mon 2/8/21 146  FEMALE COOLIE 1,% 2,592.00 %2,592.00 (ALE COOLIE 1,FEMALE COOLIE 2 FEMALE C
169 Floor Tile 82 days Mon2/8/21  Tue6/1/21 5,184.00 %5,184.00
170 First Floor 1day Tue 6/1/21 Tue 6/1/21 144  FEMALE COOLIE 1,%2,592.00 %2,592.00 [FEMALE COOLIE 1,FEMALE COOLIE 2 FEMA
m second floor 1day Mon 2/8/21 Mon 2/8/21 145 FEMALE COOLIE 3, %0.00 %0.00) (ALE COOLIE 3,FEMALE COOLIE 4, FEMALE CQ
172 | Third Floor 1day Mon 2/8/21 Mon 2/8/21 146  FEMALE COOLIE 1, % 2,592.00 %2,592.00 JALE COOLIE 1,FEMALE COOLIE 2 ,FEMALE Ci
| 173 | Roof works 1day Thu2/11/21  Thu2/11/21 %0.00 %0.00
174 weather proof tiles 1day Thu 2/11/21 Thu 2/11/21 149  FEMALE COOLIE 3, % 0.00 %0.00| JALE COOLIE 3,FEMALE COOLIE 4,FEMALE C(
175 | Joinery work 83 days Mon2/8/21  Wed6/2/21 64,000.00 64,000.00
176 Doors 83 days Mon2/8/21  Wed6/2/21 X 64,000.00 % 64,000.00
77 Frames 83 days Mon2/8/21  Wed6/2/21 224,000.00 %24,000.00
178 First floor 2days Tue 6/1/21 Wed 6/2/21 144  CARPENTER ,CARPIX 9,600.00 %9,600.00 [CARPENTER ,CARPENTER 2,CARPENTER 3
79 second floor 2days Mon2/8/21  Tue2/9/21 145  CARPENTER CARPIX 9,600.00 9,600.00 PENTER CARPENTER 2,CARPENTER 3
180 Third floor 1day Mon2/8/21  Mon 2/8/21 146  CARPENTER ,CARPIX 4,800.00 24,800.00 PENTER ,CARPENTER 2,CARPENTER 3
181 shutters 82 days Mon2/8/21  Tue6/1/21 %14,400.00 214,400.00
182 First floor 1day Tue 6/1/21 Tue 6/1/21 144 CARPENTER CARPIX 4,800.00 24,800.00 [CARPENTER ,CARPENTER 2,CARPENTER 3
183 second floor 1day Mon 2/8/21 Mon 2/8/21 145 CARPENTER ,CARPIX 4,800.00 %4,800.00 PENTER ,CARPENTER 2,CARPENTER 3
184 Third floor 1day Mon 2/8/21 Mon 2/8/21 146 CARPENTER ,CARPIX 4,800.00 % 4,800.00 {PENTER ,CARPENTER 2,CARPENTER 3
185 Ironmongery 82 days Mon2/8/21  Tue6/1/21 %14,400.00 214,400.00
186 First floor 1day Tue 6/1/21 Tue 6/1/21 144  CARPENTER ,CARPIX 4,800.00 % 4,800.00 [CARPENTER ,CARPENTER 2,CARPENTER 3
187 second floor 1day Mon2/8/21  Mon 2/8/21 145  CARPENTER ,CARPIX 4,800.00 %4,800.00 €A 2,CAF 3
188 Third floor 1day Mon2/8/21  Mon 2/8/21 146  CARPENTER CARPIX 4,800.00 24,800.00 PENTER ,CARPENTER 2,CARPENTER 3
109 Painting 82 days Mon2/8/21  Tue6/1/21 30.00 %0.00
190 First floor 1day Tue 6/1/21 Tue 6/1/21 144 20.00 20.00 i
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Project procurement

Rcc substructure
Rcc superstructure
Block work
Electrical work
Plumbing
Plastering
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Floor finishing
Joinery work
Window

Painting work
Inspection

49
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5D GANTT CHART

5] Task Narme

‘r" o e— '] =0 ) 0 200
" " | " " " " w -
1 APARTMENT @ MEDAVAKKAM T28,540,801.00 T2AB54.795.00  T11,992.00N ¥ 28,840,801.00 (r—————
1 PRE CONSTRUCTION I €0.00 to.00 000 <0.00 | n
3 Prepare contract drawings ©0.00 wo 000 ®0.00| h
4 Permit foundation) I ©0.00 €00 000 «0.00 | L1
s Permit (full buiiding) T0.00 0.0 0.00 *0.00|
. Site utibty relocation I ®a.00 c0m0 000 e0
7 PROJECT PROCUREMENT — R IR0 e, 30
. Subcontractors bid & interview period 20.00 o 00 L]
L) Recommendation and approval of subcontracts ©0.00 0.0 ®0.00 o
0 Sheetng and Shonng arocurement ©0.00 w0 €000
n Other matevial procwrement ®0.00 0 w0 Total Cost Baseline Variance Actual
12 RCC Sub Structure €3,277,937.00 £3,277,937.00 000 t3, L : L -
1 L Mobsiuation Sorewsd and Grid Marking €19,13600 ®19,13600 om0+ ¥28,840,801.00¥28,854,793.00 ¥13,992.00)( ¥28,840,801.00 6 rumr
N Earth Work excavation 2233600 TR236M ©0.00 L] 20.00 20.00 20.00 20.00
1 TLPLATE COMPACTOR V]
:: ::‘l,lrglxmnm-on TIRIT600  TIRITE00 000 20.00 20.00 20.00 20.00 T
‘ermite Teatment & PCC for footings ®2,152.00 €192.0 =0.00
v Footing column Rewnforcement €1,186.000.00 % 1.186,000.00 000 T L1m0u00u abeg s b R SThew wpv ), 1 et S Tl 1 Lo 31 et (1 UROVE CUTTER PLATE COMP
" Footng coumn Aestorcoment €521,484.00 52148400 000  €521484.00 12MM STEIL 6[0.5] AOMM STEEL (0.5], MALE COOLIE 2, MALE COOLIE 3. SHORING MAT|
5 Shuttenng far Foatings ©2,000.00 200000 wm 2,000 00| TMALE COOLIE 3 SHORING MATERIAL [1.SHUTTERING MATREIAL (1]
x Concreting for footing €150,751.00  R150.751.00 000  ®150,751.00 FCEMENT [1LFINE AGGREGATE [0.5).FEMALE COOUIE 2 MALE COOUIE 1, MALE COOLIE
2 Pedestal shoe marking and concreting T120,367.00  T120.367.00 RO00  %120.367.00] FFEMALE COOLIE 2 FINE AGGREGATE [0.5] MALE COOLIE 1,MALE COOLIE 3
z Shutterning for columns upto plinth €359200  ®359200 000 23,592.00{ SFEMALE COOLIE 1. FEMALE COOUIE 2 MALE COOLIE 1, MALE COOLIE 2. MALE COOLIE
1] concreting of CalUMNS UPtO plnth 12156700 TA21567.00 000  ®121,567.00] THEMALE COOLIE 1,FEMALE COOLIE 2 FINE AGGREGATE (0.5), MALE COOLIE 1.SHORIN
4 Back filling for focting ©393200 39920 000 ¢3.962.00 mm.muumm.uuucoou:.mmumwcmnw
» consolidation in footing *5,176.00 ®517%.00 <000 517600 TTMALE COOLIE 1, MALE CDOLIE 2, SHORING MATERIAL (1]
3 Compaction with earth rammer L9200 RLM0 €0.00 €1.792.00 TPLATE COMPACTOR MALE COOUIE 1, MALE COOLIE 2
4 M Sang fillng far Plinth beam t4417500 R4417600 0m R 44,176.00 ¥MALE COOUE 1,MALE COOLIE 2 M SAND (0.2
» PCC for Plirthibeam 1727,00000  %727,000.00 ®000  ¥727,000.00 TAOMM STEEL 5(1)
» Rewforment for plinth beam *300,00000  %300,00000 *000 % 300,000.00 20Mmm STERL 8(1)
0 Shuttering far pinth beam *1,000.00 *3,000.00 ®0.00 % 1,000.00] ¥ SHUTTERING MATREIAL [1]
" concreting for plinth beam 2200000 *2700000 000 *.27,000.00 TCEMENT (1)
2 RCC Super structure 111,170,920.00 ¥ 11.170,920.00 2000 *11,170,920.00 |
3 Stilt flooe roof lad €5.681,184.00 T5683184.00 %000 € 5,683,184.00 ]
N Cokama Rerforcement upto FF €3,200,000.00 %3,200,000.00 000  %3,200,000.00 T12MM STEEL 4(11.120M STEEL S[11.12MM STEEL 6(1).20MM STEEL 1(1),20MM S
" Cokumn Marksng 000 *0.00 <000 €0.00| "FEMALE COOLIE 4, FEMALE COOLIE §
% starter fiing and concreting above plinth beam T400,000.00 T 400,000.00 RO00 % 400,000.00 20MM STEEL 1(1]
v shuttering far colmns €100000  €100000 000 *1,000.00 TTERING m
E] Concreting for columes T200.000.00 T200,000.00 000 % 200.000.00 SAND (7]
e I P Semmany r T Mo Ta Po— Sunonvy 3 Demrene +
Project: PROJECT CLOSE OUT oM e Task Ouraron ordy S Fieih-orly 3 nogren
Date: Mon 3/28/22 Miwune L] I e Mbesrore Marssl Summary Folisy se— Ul Tk Mana Mroapwa
S eary N ineces Semenary ' 1 Masal Summary P9 e Miesone °
Fig 4.27 Project 3 -cost estimation
5D GANTT CHART
MANUAL CALCULATION OF BUDGET
Site : ALPHA SITE DATE :01.12.2021
EXPENDITUDE | BALANCE COSTto | on budget /cost
S.NO NAME OF WORK START DATE | END DATE | BUDGETED COST AS ON DATE COMPLETE over run REMARK
13Cr GST
104, 708, 200.00, GST included
1 Internal plastering 2/1/2021 10/30/2021 59,000.
2 External plastering '1/2021 ﬂdﬁﬂn 97 834,
3 Waterproofing work 3/15/2021 | 8/25/2021 920,000.
4 Wood Works 2/25/2021 | 9/10/2021 2,202,947,
5 Window grill fixing 3/1/2021 | 10/25/2021 875,900.
3 UPVE window fixing 4/2/2021 | 11/20/2021 3,200,000
7 Tiling & flooring works 4/18/2021 | 9/30/2021
9 Electrical works 4/15/2021 | 10/31/2021
10 Plumbing works 7/5/2021 | 10/31/2021 2,
ii Internal painting works 3/1/2021 11/15/2021 703,663
12 External painting works 9/1/2021 | 11/30/2021 1,078 866.
13 Acid wash work 10/26/2021 | 12/31/2021 mﬁ
Snagging Desnagging &
13 Housekeeping cleaning work 10426/2021 | 12/31/2021 00, 000004
and Other NMR works
14 STP s/15/2001]  7/20/2021 409,000.
15 WTP 8/10/2021] _9/25/2021 1 sﬁ
16 Lift 6/5/2021] 8/10/2021 448,400,
17 External Development 10/15/2021] 12/10/2021 1,500,000.00{
18 Electrical panel board 10/25/2021] 11/30/2021 1.500,w0.%
19 Transformer fixation 11/1/2021] 12/10/2021] 1,000,000.
20 Terrace landscape gardening 9/15/2021] 11/30/2021) 500,000.00]
21 Handrail 6/6/2021] 8/25/2021 400.@0.%
22 GYM and Indoor Equipments 1,000,000.
[Above terrace landscape
Total Rs. 130,000,000.00] 104,708, 200.00| % 221,918,924.60 2,372 875.40|work not included in intial
budget amount

Fig 4.28 Project 3 -manual calculation
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5D BIM = 3D + BUDGET AND COST .

Baseline Cost Remaining Cost  Cost Variance
28,840,801.00  X28,854,793.00  %0.00 (X 13,992.00)

CASH FLOW

Name Remaining Cost Actual Cost Cost Baseline Cost

APARTMENT @ MEDAVAKKAM 20.00 X 28,840,801.00 X 28,840,801.00 X 28,854,793.00

Fig 4.29 Project 3 -manual calculation

5D GANTT CHART 5D BIM = 3D + BUDGET AND COST .

RESOURCE COST OVERVIEW -MAN

OR AL ESOURCES

RESOURCE COST OVERVIEW - MATERIAL

Fig 4.30 Project 3 -Resource cost overview material and work
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EAC ACWP BCWP

X28,843,210.60 X28,840,801.00 X28,852,382.44

X 35,000,000.00

X 30,000,000.00

X 25,000,000.00

% 20,000,000.00

X 15,000,000.00

X 10,000,000.00

X5,000,000.00

X0.00
'20 '20 '20 '20 '20 '20 '20 '20 '20 '20 '20 20 '20 '21 '21 '21'21 21 '21'21

ACWP BCWpP BCWS

Fig 4.31 Project 3 -EVM
4.3.4 6D - MATERIAL MANAGEMENT

jo T harme Troe Wl b T Thise Unis  Sad B i fwie Comile  Cade
Gl N— E—— -
TINE AGGREGATE  Wartert ¥ CFErET 0o 6D BIM = CONDIDERING MMM
7 aomma sTERL e . 72700000 wm CONSTRAINTS TO REDUCE WASTE.
| 3 0MM STEEL Miters 4 * 72700000 0w
. AOMM STEEL 2 Maena . « 727 000.00 0w
5 a0MM STEEL 3 Matwri . X 727,000.00 woe
. AOMM STEEL & Metens 4 72700000 o
AOMAM STEEL 5 Maena . ® 727,000.00 ow
. 20MM STEEL | Moo 2 €400.000 00 wo
’ 20MM STERL 2 Matens 2 £ 400 000 00 o
" 20MM STEEL 3 Matens 2 00
T i 2 L P P T T
" 20MM STEEL 6 Matenat 2 * 30000
“ A12MM STEEL 1 Materiat 1 30000
s AIMM STERL 2 Matens 1 000 ‘
{0 LMMSTEELS  Matens S 00X | w o poweEs  weA  F ao% 00w toaw  €0m
| LMMSTER A Mot 1 b cosodll R BLOCK L Motaal " 1,525,000.00 1100,000.00
] UMMSTELLS.  Metenl 1 13000 | BLOcK 2 Materal L] 21.525,00000 000
LS UMMSTEELS  Material 1 20X [T mock3 Matarsst . %1,525,000.00 000
) Mann Mottt g SN0 |0 noces Meteral " 1.525,000 00 000
coment Motwrid < bl ) MAG COOUES  work " 00X R000M R000Me 2000
= SHUTTERING Matena s L ] ELECTICAL Matarl L3 ¥ 400,000 00 *W000
o ml:ﬂlm Matens 5 o oo
SHOR! 5 ELECTION aame
2 MALECOOUEL  Work " 00N RRIL MATERIALS 2 b $ m“m‘ ¥ il
= MMECOREZ Wk o E o] BLECTICAL Work . 100% C to0ake 000
n MALECOOUEA  Wors “ 2008 WL MATERALS 3 w0000
MALECOOUES  Work " o086t [y
T oot S s ‘ ol el ECTICA work ’ 0%  oah  tom
n MALECOOUET  Ware ~ oo w0l [y RECTICAL work € 1008 * toow  tom
n MALECOOUES  Wors " so% w0t MATERALS 5 wo,00000/w
» FEMMECOOUEL  Wert 4 0% K784 |5 CARTENTER Work 3 00N €20000h 000N €000
] TRAMECOOUET  Wod ¥ SN 5 CAMENTER2  wonk ¢ 600X 10000/ OO 1000
B FEMALECOOUES  Work ’ 1000 w04 | CARPNTIRS ok « ON 000N K00 2000
= EOERERTIORIES = Mok E S o PAINTING 1 work » 700%  €:0000N 000N 000
» TEMALECOOUES  Work ’ i D PAINTING 2 Work. » BOO% 0000/ TNV 2000
= FNNECOOULS | Work 4 SN | PAINTING 3 work » L000%  €30000/ Y000 1000
2= ELECTRICIAN 1 Work £ 400N t200¢ | PAINTING & Work ’ 00% €00 CO0GN €000
] QRTROMI. WA ¢ . | - PAINTING 5 work 3 LI0%  TI0000% €O 000
EX LLCTRIOAN ¥ Work . W% K004 | PAINIING & work » S00W  €30000/k 00N 000
] ELECTRICIANG  Work £ 200% K008 | PAINTING 7 wonk » 800% TI0000/% Q00N %000
] BECTROANS  Wor i j00%  e300¢ [ PANTEG K weork 3 600K X000GN 000N 2000
= umean ) Wit 4 S0O% - NI0E |5 PRINTING 9 work » B00%  €30000 TOO0GN 000
@ | PLuMBER 2 Work » 400N 2008 |y "D ek “ 200% TLS0000N TOOON €000
Loyt Wet 2 SOOK S SW0E | i) work. 1 100%  €10000% 000N %000
s PLuvaen ¢ Wok . 4508 008 |5 GROOVE CUTTER  work 6 008 T000N C000N %000
n VIBRATOR work v 300% 004N 000N 1000
n PLATE COMPACION  Work " 200X €S000K 000N 4000
£ POWER HAMMER  Work » 008 00N OMM 000
AN DAILLS
S DEWATENING PUMP Work 3 100%  TWON WO 1000

Fig 4.32 Project 3 -material management
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4.3.5 7D-QUALITY MANAGEMENT
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Fig 4.33 Project 3
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CHAPTER 5
SUMMARY AND RECOMMENDATION

5.1 IMPACTS OF BIM OVER MANUAL IN PROJECT INITIATION AND PLANNING STAGE

Table 5.1 Stage 1 Project initiation and planning
RECOMMENDATIONS - STAGE 01 PROJECT INITIATION & PLANNING

DIMENSIONS COM MANUAL BIM ORIENTED IMPACT OF BIM
USED STARTEGIES | RESULTS | RESULTS OVER MANUAL
CAD models are helpful for an Teamwork is increased as
2D = DRAWING LAYOUT extended fime to assist the creatorte | communication across all
DIMENSIONS DESIGN know and render the modifications, construction phases and
development and improvement of the techniques is coordinated
\whole construction method. |
3D MODELLING could be a program Visuvalisation: Throughout the
3D = SPATIAL MODELLING used for a good vary of 3D modelling whole project, 3D BIM would
DIMENSIONS comes like field of study. interior style, provide you with a full
architecture, and computer game three-dimensional visval
_sfyle, to call a couple of of its uses. _'|muge. |
It helps in maintaining bills, creating It reduces disputes and excess
4D = TIME SCHEDULING graphs, § programming things for a delays
DIMENSIONS project, scheming sizes of beams and
|columns, efc. |
Having conversations and not This is 4D BIM + Estimate or
5D = COST BUDGET & recording the discussions will value. The perform of 50 BIM
DIMENSIONS ESTIMATION considerably impact the timeline and meodelling is to infegrate value,
budget of a project. schedule, and style in an
exceedingly 3D output. This
model is charged with
forecasting/predicfing the flow
of finance for a project and
visvalising the progress they
need created regarding the
| | project |
The project management life cycle is | 4D BIM involves the addition of
6D = SUSTAINABILITY MATERIAL sometlimes diminished into four phases: different relevant data that
DIMENSIONS MANAGEMENT initiation, planning, execution, and supporls the facility”
closure management and operation
within the hopes that it'll bring
on a far better business
oulcome
Project management tools (checklist) = 7D BIM helps to observe the
170 = MAINTENANCE QUALITY management of the ability or
ﬁkq DIMENSIONS MANAGEMENT plus right from the look stage

RECOMMENDATIONS

W
]
<
e
&
)
“
o
o

to the demolition stage.

- STAGE 01 PROJECT INITIATION & PLANNING

COMPARISON OF MANUAL & BIM IN PROJECT INTIATION STAGE
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Fig 5.1 BIM and manual comparison initiation stage




5.2 IMPACTS OF BIM OVER MANUAL IN PROJECT EXECUTION AND CONTROL STAGE

Table 5.2 Stage 1 Project execution and control
RECOMMENDATIONS - STAGE 02 PROJECT EXECUTION & CONTROL

DIMENSIONS CcOoM MANUAL BIM ORIENTED IMPACT OF BIM
USED STARTEGIES RESULTS RESULTS OVER MANUAL

CAD has replaced manval drafting Any clashes between

2D = DRAWING LAYOUT and helped the engineers, architects, completely different seis of

DIMENSIONS DESIGN and construction managers in making information with reference to
styles in either 2nd or 3D models in parts or between confractors
order that they'll visvalise the will be known and sorted
development of the project before any value is incurred in

Ireversing the amendment.

The program includes drawing layout = Ensures fransparency
3D = SPATIAL MODELLING practicality, surface rendering, and throughout the whole project.
DIMENSIONS supports third-party plugins from the

Extension Warehouse

It allows users to organise, format and -II brings a couple of sensible

4D = TIME SCHEDULING calculate information with formulas operafing relationship and
DIMENSIONS employing a computer program cooperation among the
system. stakeholders with clear
deadlines.

All calculations are performed manually, = Meodification of project valve
5D = COST BUDGET & which eliminates the risk of duplication  af any given fime
DIMENSIONS ESTIMATION mistakes and corrupt data.

These phases frame the trail that takes = During the project lifecycle,
60 = SUSTAINABILITY MATERIAL project from the start to the top 4D BIM brings a couple of
DIMENSIONS MANAGEMENT careful analysis of the

economic and operational
| _aspec’rs of the project.
Project management tools {(checklist) It maokes the dynamical of
70 = MAINTENANCE QUALITY building elements and general
DIMENSIONS MANAGEMENT repair of a building/project

throughout its entire cycle a
really strainhforward toclk.

COMPARISON OF MANUAL & BIM IN EXECUTION & CONTROL STAGE

g
o
z
-
Q
<
e
]
b
B
~
-

Fig 5.2 BIM and manual comparison execution and control stage
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5.3 IMPACTS OF BIM OVER MANUAL IN PROJECT CLOSEOUT STAGE

RECOMMENDATION

- STAGE 03 PROJECT CLOSEQUT

Table 5.3 Stage 3 Project close out

2D = DRAWING LAYOUT Mamoal 20 is ned o collaberalive Teamwork i increcied a3 %0
DIMENSIONS DESIGN method, alihvough it allows the sharing | communicolion ocross ol consiruchion

of informalion Brough he exchonge qmmwuw

of drawings and diograms
3D = SPATAL MODELUNG They are beber siled lo finalising the
DIMENSIONS lock and It of linal designs, sather

han caphuing concepd desiges. B helps 1o visuckze for deubile collision 80

As well, he isferdependencies of B cids comenunic oon aomong e siall.

parametic fechure-based model Enswes Yansporency Ihreughout the

can increase e licelivood of whole pecject.

polential design folures
4D = IWE SCHEDULING  |Wilh several leam members 4D BIM reduces dispules ond excess )
|DIMENSIONS manoging formulas and user esors,  [deloys

|®ere will e mvadtipie vuths that

[mobody s oware of what the sight

dale s
5D = COSt BUDGEI & Modficalion of peojec! value aof any [ IS 3o much easier 1o explore
DIMENSIONS ESTIMATION given line i nol possible L oneIous prospects legether with the

Doesn'l give occwale codl image preject using BIM 95
4D = SUSTAINARILITY MATERIAL (Matedd wastoge con be contraled  [Every vieful and ecsy 1o save wasioge 90
DIMENSIONS MANAGEMENT |only with Obiservations ond work materials using varicus BiM

jsample during closecut sloge
7D = MAINTENANCE cuany fincd nspeciion checkislhs Ecay 1o monier and hack sepalir works s0
DIMENSIONS MANAGEMENT

Fig 5.3 BIM and manual comparison closeout stage
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CONCLUSION

CHAPTER 06

BIM IN CONSTRUCTION OPERATION & MANAGEMENT

Table 6.1 comparison of BIM and manual methods impacts

CONCLUSION - BIM IN COMNSTRELCTIO

M OPERATION £ M8

OWERALL IMPACT
REATECF | PROSECTINMIATION & | PROJECT EXECUTION & FRCUECT
DAMENSIONS | LM STRATEGY | - comacy FLANMING COMTROL CLOSECUT usl.:-é.ﬂ:m
MANUAL 0 30 40
and BlMENSioN | LATOT 0
BIM 0 70 30
Nd DIMENSION | MODELLING  (MARUAL . . = 0
BIM 50 80 BO
J—— T T (YT 40 50 &0 —
B 130 70 B
SUDOETE  |MANUAL 50 75 70
S DAMERSION | s mion 100
BiM 95 85 95
MATERIAL 10 50 40
b DAMENSION | sy [ mn
BiM 100 30
QUALITY | MANuAL 75 75 75
T CAMERSION | an AGEMENT 50
BM . 50 -

PERCENTAGE

OVERALL IMPALCT

2nd Ard 4th
DIMEMNSION | DHMEMNSION | DIMENSION | DIMENSION | DIBMENSION

OF USING BIM 1N COM

Sth

Fig 6.1 overall impact of using BIM in COM
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* BIM can facilitate O&M in all Project phases but mostly during Initiation and Execution
phase.

* BIM gives accurate results and Project tracking will be easy when compared to Manual.
« It gives results forehand, with which the Project can be planned and executed easily

* BIM Plays major and interesting during Scheduling and Estimation when compared to
Manual.

REFERENCE

Associated General Contractors of America. (2005). The Contractor’s Guide to
BIM, 1st ed. AGC Research Foundation, Las Vegas, NV.

Azhar, S.; Hein, M; and Sketo, B. (2008). “Building Information Modeling: Benefits, Risks
and Challenges”, Proceedings of the 44th ASC National Conference, Auburn,

Alabama, USA. Bazjanac, V. (October 23, 2006). Virtual Building Environments
(VBE) — Applying Information Modeling to Buildings [WWW document]. URL
http://repositories.cdlib.org/lbnl/LBNL-56072 Bernstein, P.G., and Pittman, J.H.
(2005). “Barriers to the Adoption of Building Information Modeling in the Building
Industry”. Autodesk Building Solutions Whitepaper, Autodesk Inc., CA. CIFE.
(November 22, 2007).

CIFE Technical Reports [WWW document] URL
http://cife.stanford.edu/Publications/index.html

CRC Construction Innovation. (2007). Adopting BIM for Facilities Management:
Solutions for Managing the Sydney Opera House, Cooperative Research Center for

Construction Innovation, Brisbane, Australia.

58


http://repositories.cdlib.org/lbnl/LBNL-56072
http://cife.stanford.edu/Publications/index.html

