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Abstract

Construction cost estimation is a critical aspect of project management in the construction industry.
Accurate estimation of construction costs, material costs, and labour costs is essential for effective
project planning, budgeting, and resource allocation. With the advancement of technology, various
software options are available to assist in construction cost estimation, offering different features,
advantages, and limitations. In this project report, we have compared different software methods for
construction cost estimation, including Microsoft Excel, Estimator 2.0, Primavera P6, and
Construction Calculator mobile apps. The report provides an overview of these software options,
highlighting their advantages and disadvantages in terms of accuracy, flexibility, efficiency,
transparency, customization, collaboration, reporting capabilities, scalability, historical data tracking,
user-friendliness, automation, cost-effectiveness, and compatibility. The report also discusses the
strengths and limitations of each software option, including potential errors, learning curve, cost of
licenses, customization options, updates and maintenance requirements, integration limitations, and
platform compatibility. The report concludes by emphasizing the importance of carefully considering
the specific needs and requirements of the project and the expertise of the team members when
selecting the most suitable software for construction cost estimation.

1. Introduction

Cost estimation is an essential process in construction projects. It involves estimating the cost of
materials, labour, equipment, and other expenses associated with the construction project. Accurate
cost estimation is crucial to ensure that the project is completed within budget and on time. Inaccurate
cost estimation can result in cost overruns, delays, and even project failure. The traditional method of
cost estimation involves manual calculations, which are time-consuming and prone to errors.
However, with the advancement of technology, cost estimation software has emerged as a solution to
this problem. Cost estimation software uses algorithms and databases to automate the process of cost
estimation. These software applications provide detailed cost estimates for different aspects of a
construction project, including labour costs, material costs, and overhead costs. They also allow for
easy customization of estimates based on specific project requirements and can generate reports in
various formats. Cost estimation software offers several advantages over traditional manual cost
estimation methods. First, it saves time and effort. Manual cost estimation involves a lot of
calculations, which can be time-consuming and prone to errors. Cost estimation software automates
these calculations, saving time and reducing the risk of errors. Second, it provides accurate cost
estimates. Cost estimation software uses up-to-date databases and algorithms to provide accurate cost
estimates, reducing the risk of cost overruns and delays. Third, it allows for easy customization of
estimates. Cost estimation software allows users to customize estimates based on specific project
requirements, making the estimates more accurate and relevant. Finally, it provides detailed reports.
Cost estimation software generates reports in various formats, providing detailed information about
the cost estimates, which can be useful for project management and decision-making. However, cost
estimation software also has some limitations. First, it may require specialized training. Cost
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estimation software can be complex, and users may need specialized training to use it effectively.
Second, it may not be suitable for all construction projects. Cost estimation software is designed for
specific types of construction projects, and users may need to select the appropriate software for their
needs. Third, it may not provide the same level of accuracy as manual cost estimation for some types
of projects. In some cases, manual cost estimation may provide more accurate cost estimates than
cost estimation software.

2. Literature Review

(UMurat Gunduza et.al (2015) have studied an early cost estimation model for hydroelectric power
plant projects. The main indicators considered and studied in this paper are the amount of energy
generated in a hydroelectric power plant and the cost of investment and there by decide whether a
project investment is feasible or not. Cost of the project is calculated by detailed hydrological study,
site investigation, good basin planning, geotechnical survey and various tests of the soils. Multiple
regression method and artificial neural network analysis are taken for the validation. The models are
developed by the data collected from forty nine hydro electric power plant projects and five projects
are used for the validation of the models. Comparisons of validation results revealed that the
regression model had a 9.94%, and neural network model had 5.04% prediction accuracy. In this
paper the neural network shows more prediction accuracy than the regression analysis. PAlfredo
Serpell et.al (2013) studied about the cost estimation of new construction projects using an integrated,
computerbased approach. The paper studies the limitations of computer programs based on
parametric estimating methodologies and CBR. Historical data was effectively reused in the modeling
which is used by the CBR method. 17 historical datas of construction were selected for the validation
purpose. The system produced a suitably detailed and accurate cost estimate for each of the tested
projects. This method generates estimates of construction projects with more accuracy and in an
efficient way. The automation and support of CBR problem solving seems to make possible to carry
out the scope definition process of a project in a short time and without too much effort. Each stage
of the process can be assisted without the participation of manual information handling. ®’Hossein
Shams Mianaei et.al (2012) have studied about the estimated cost for drilling wells using the cost
estimation method Case Based Reasoning. It is obtained by studying the historic data’s and their
problems and uses the datas to solve new similar problems. The major findings of his study is that in
the proposed CBR model despite limited data, the error of method according to the performance
indicators was very low. Therefore, obtained estimation accuracy of the proposed CBR model is high
and the model is useful. On the other hand, given that the available estimation methods spend much
time to estimate cost, we could save time using the CBR method. In his proposed CBR method, if a
feature doesn’t have the value, it does not affect the model. While in other methods, if a feature
doesn’t have the value then the model is not solved. By this method the speed of drilling which is
very important is increased.¥Seokyon Hwang et.al (2011) has studied the effect of time gaps between
cost estimation and on-site operations. As the construction cost varies according to the time the cost
estimation is process is hard. Two time series models were considered in this paper by analyzing time
series index data and comparing them with existing models in the present study. The developed time
series models accurately predict construction cost indexes. In particular, the model responds to large
change of costs, which allows for accurate estimation of the short-term and long-term periods.
Overall, the models are effective for understanding the trend of construction costs. The analysis were
categorized as Factor analysis and Pattern analysis. In his paper series of comparisons proved that the
new models are more accurate than existing models previously developed by others. In particular, the
new models responded sensitively and swiftly to quick, big changes to predict the series for the
periods following the change. The proposed models are envisioned to serve well the following
purposes: preparing the initial budget for a new project, taking advantage of short-term fluctuations
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of prices of resources for the activities, and determining the level of contingency due to price inflation.
In this paper Time series models are more accurate than other models in the case of time gaps.
®Kyong Ju Kim et.al (2010) has done a study of cost estimation model using the Case Based
Reasoning and Genetic Algorithms. In case based reasoning similar cases from a set of historic data
is compared and predict the construction cost. Cost estimation based on the Genetic algorithms are
based on genetics and artificial intelligence. In this paper cost estimation of a bridge construction is
taken. A genetic algorithm based method was adopted to find out the weightage of the parameters.
By these methods the accuracy of the early cost estimation model is increased when compared to the
conventional methods. This method can also apply to another type of construction projects which will
increase the accuracy of the estimated cost. ®Sung-Hoon An et.al (2006) have done a predictive
modeling for cost estimation Experience is included in all process of construction cost estimating by
the analytic hierarchy process. He proposed model which included experience in all processes of
construction cost estimating by the analytic hierarchy process. The model overcomes the difficulty of
measuring experience for determining the weights of attributes. Three different models were
compared by their efficiency. The model using the analytic hierarchy process was more accurate,
reliable, and explanatory than the other models, and closer to the original aim of the case-based
reasoning model, for solving new problems using experience from previous cases. In his study a case
based reasoning model using analytic hierarchy process was proposed. The result shows that the
hierarchy based CBR method is more accurate reliable and explanatory than other models.

3. Materials & Methods

The cost estimation of an auditorium building is a crucial step in the construction process. It involves
determining the approximate costs associated with the construction of the building, including
materials, labor, and other expenses. The auditorium building under consideration is a single-story
structure with a rectangular shape, with a utility purpose of serving as an auditorium. The building
has a plan area of 1008 square meters and is designed to accommodate 400 persons in its seating
arrangement. The height of the building is 7 meters, and the concrete grade used is M20, with all steel
grades being Fe415 grade. The cost estimation process will take into account these building
information details to arrive at an accurate estimate of the project costs.

Utility of building  : Auditorium

No of stories 1

Shape of the building :Rectangular shape
Concrete grade :M20

All steel grades : Fe415 grade

Plan area :1008m?

Seating requirements :400 persons
Height of building  :7m

Auditorium Plan
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Proposed Open auditorium (24mX42m )

m 1 [

ELEVATION o

PLAN General Layout & Arrangements

Fig 1 Auditorium Plan

4. Methodology

The methodology for this paper will involve the following steps:

e Identify and Select Software Programs: Identify and select the software programs to be compared,
such as Microsoft Excel, Estimator 2.0, Primavera P6, and mobile apps, based on their relevance,
popularity, and availability in the market.

e Literature Review: Conduct a thorough literature review to understand the existing research,
studies, and best practices related to cost estimation in construction projects. Review relevant
academic papers, industry reports, and publications to gain insights into different cost estimation
methods, techniques, and challenges.

e Define Evaluation Criteria: Define the evaluation criteria and factors to be used for comparing the
software programs. Examples of evaluation criteria may include accuracy of calculations, flexibility
and customization options, collaboration and sharing capabilities, reporting and analysis features,
ease of use, historical data tracking, and cost-effectiveness.

e Data Collection: Collect relevant data for cost estimation, such as sample construction projects with
known costs, material prices, and labour rates. This data can be obtained from industry databases,
published reports, or real-life construction projects.

e Software Testing: Use the selected software programs to estimate the construction cost, material
cost, and labour cost of the sample projects. Input the relevant data, configure the settings as required,
and obtain cost estimates using each software program.

e Comparison and Analysis: Compare the estimated costs obtained from each software program
against the actual costs of the sample projects. Analyze the accuracy and reliability of each software
program in terms of its ability to provide accurate and consistent cost estimates. Use the defined
evaluation criteria to objectively evaluate and rank the software programs.

e Results and Findings: Summarize the results and findings of the comparison, highlighting the
strengths and weaknesses of each software program in terms of cost estimation accuracy and
reliability. Present the findings in a clear and organized manner.
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e Conclusion and Recommendations: Explain conclusions based on the results of the comparison and
provide recommendations for selecting the most accurate and reliable software program for cost
estimation in construction projects. Discuss the limitations of the study and suggest areas for further
research or improvement.

5.SOFTWARE CALCULATION
5.1 Using MS Excel
The following estimation prepared by MS Excel software

AUDITORIUM BUILDING
SLNo | Description of Iem Of Work | Nos | L | B | D | Counts | Unit “525’“ ot -*'(’E;'“

1| SUB-STRUCTURE

a | Excavation 22 | 250 | 250 | 300 | 41250 | m* 2451 101082.50
b | Filling & Compacting Area 22 | 250 | 250 | 2.60 | 35730 | mf 153 S4697.50
d | Crushed Stone For PCC 22 | 250 | 250 | 005 | 688 | mw? 35 2165.63
e|PCCin1:4:8 mix 22 | 250 | 250 | 010 | 1375 | f Ga0 13475.00
f| PEFim (0.05 THE) 2 | 250250 - 137.50 | m! 660 80750.00
g | Anti-termite 2 | 250|250 - 13750 | m? 425 58437.50
b | Formwork for Footing 22 (1000 040 | - 8300 | m 180 15840.00

CONCRETE QUANTITY - Upto Plinth Level

2| MAT CONCRETE

a | Foundation For Footing 22 | 2200 2.00 | 040 | 38720 | wd? 6500 | 2516800.00
b | Column Pedestal - Concrete M20 | 22 [ 045 | 060 | 400 | 2376 | w? 6500 | 15444000
¢ | Plinth Beam - Conerete M20 2 |1 023|045 (450 507 | 6500 32964.75
d | Plinth Beam - Concrete M20 21023 | 045 (4246 BT | 6500 5712993
e | Flooring P.C.C in 1:4:8 mix 1 2450|4246 | 015 | 13604 | m® 6500 | 1014283.25

3| STEEL SECTION QUANTITY
i | Tapered Column Web Weight 22 (0358|0012 700 108 | m' | 84720

ii | Tapered Column Flange Weight | 22 | 025 |0016| 7.00 | 062 | m' | 48356

Total Weight of Tapered Steel
Colunm

133076 | 80| 1064605.70

i | Mid Tapered Rafter Web Weight | 8 | 0.58 | 0012|1160 065 | m® | 51052

ji | Y[ Tapared Rafter Flange g8 | 025|006 1160] 037 | m® | 20139
Weizht
Total Weight of Tapered Steel
Y| \Gd Rafter 8019 | 80| 64152863

End Tapered Rafter Web Weight | 8 | 0.38 | 0.012 | 1160 | 063 | m® | 51032

[N
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ji | End Tapered Rafter Flange 8 | 025 |0016|1160| 037 | w | 20139
Weight
Total Weight of Tapered Steel
¢ ot R 8019 | 80| s41528863
fin - ISMC 125 - 6. - -
d g‘;i}h” [SMC125-6.1 m Per 18 ‘ 42.50 1270 kg/m 07155 | 80| 77724000
e E:f Rod -12Dia-1NosPer | 4o 700 089 kg/m 121 | so|  ser120
TOTAL STEEL SECTION QUANTITY 301734 313387415
4 | BRICK WALL
Short Wall 2 [ 023|310 [2450| 3404 |
Long Wall 2 | 023 | 310 |4246| 6055 | m
Deduction Door 6 | 2350|100 023 345 | m
Deduction Window 10 [ 120|090 | 023 | 248 |
a | Total Volume of Brick 8055 | m’ 1600 | 14328154
b | Plastering Area Inside 89.55/0.23 38935 | m? 500 |  194676.00
¢ | Plastering Area Outside 89.55/0.23 38935 | m! 500| 194676.00
d | Main Doors 4 | 250 | 100 10.00 | m? 1600 |  16000.00
e | Access Doors 2 250 | 1.00 5.00 m! 1600 8000.00
£ | Windows 10 | 120 | 090 1080 | m? 1600 |  17280.00
5 | SHEETING
Side Sheeting (7m - Brick Wall | ) "
| H) - Shart Side 2 | 4002450 - | 19600 | m 50 9800.00
Side Sheeting (7m - Brick Wall | R ,
® | By - Lome Side 2 | 400 |4246| - | 33068 | m 50| 1698400
¢ | Roof Sheeting 1 |2320 (4246 _ | 98507 | m! 50| 4825360
6 | FLOORING
a | Marbles 1 |2450 (4246 - |104027 | w? 550 | 57214850
b | WATER PROOF : SSAP 1 |2450 |4246| - | 104027 | m 60| e2a1620
Waterproof System
¢ | Floor Polishing 1 |2450 4246 - |104027] ! 50| 5201350
Fig: 5.1 Project Creation
5.2 Using Estimator 2.0
The following estimation prepared by Estimator 2.0 software
ﬁ Projects -
Fieaill - ] OPTIONAL
Froject Mame | auditarium Eage Title |as
Date 1 Apil 2023 v|  ClentD |

as

P AU~ PR PoecDe |

LaMD DEVELOPMENT
v FOUNDATION

v BASEMEMNT
M| GROUND FLOOR
FIRST FLOOR
SECOND FLOOR
THIRD FLOOR
FOURTH FLOOR
FIFTH FLOOR L
S14TH FLOOR v Electrification = |1 1}
Plurbing % 10
Round to Figure a Mo of Floors
Flinth Area 1000 Builtup Area 1008
Prepared By | ﬂ m
Save ‘ Detailz ‘ Copy .. ‘ Motes.. ‘ Delete ‘ Exit ‘

Fig: 5.2 Project Creation
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ﬁ Project Details >
Project 1D |1 iy ﬂ

Floar 1D |.2 ﬂ

W alls

Boarmz

Openings

Concretes

LCeilings

Tiled “wallz

Steel Reguirements

Works

E wit

Fig: 5.3 Project Details

ﬁ Works x
Wwiork 1D - ~|
Work Hame  [EARTH WORKS EXCAVATION |
wiork Description |E arth wark ewcavation for faundation trenches in al
clazzes of zoil and depoziting on bank with initial lead
upto 50 mt. and lift upto 1.5 m including breaking clods |
watering rarmming and zectioning of spoil bank etc.
complete.
Cost | 85.00
Rate1 | 90.00
Rate 2 | 98.00
Rate 3 | 102.00
Market Rate | 102.00
M aterial R ate | 0.00
Labour Rate | £5.00
Unit |CuM. |
b easurement |LBH j
work Type  [EARTH WORKS ~
[ Dizcontinued
Save Rate Analpsiz Delete | E it |

Fig: 5.4 Excavation details
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i Project Walls >
Broject ID [101 | BloariD |2 ~| [FOUNDATION oo Area
Double Bricked
Breadth  |0.23 | Centre Line 15 Calculate | T Junctions 0
Single Bricked
B.wfall Ereadth 0 ¥ | SubCentre Line |0 Caleulate | T Junctions |0 T Junctions |0
Shuchure WE - Description " all
EBasement  Mos 2 Blnzs  «| L|31 +] H [4248 |
7 G'L'_ Description | L
. 1.Earth et
4. Foundation Work
| 3PCC |

2.5and Bed
7

Outer'alls L |0 H IO
Electrification Paints per Foom |0 Plumbing Points per Floar |0

Save ‘ Copy To ‘ Delete | E it ‘

Fig: 5.5 Material Quantity various activity

ﬁ Rate Analysis pd
wok ; <] [cam
Material | j m B: Bt
Quantity | \1" Bs F
C G
1D Description Quantity Unit Rate Amount L n
(0] CEMENT o W+
101] 5AND 0.24| cum 500 120
104| BRICE, 525N 2 1080
= D] S om
Met 2080.50
Labour | j | - MateriaiCo 1611.00 % Amount
Quartly | W E Machinery |0 | 0
0] [Diezcription Quantity Unit Wage Amount 20605
L) (bAS N BRICKS 5 200 = Sy
110000| HELPER 0.35| day 170 A3 5 E-E;mﬁ‘n“géfgies 3 L
110010 HELPER FEMALE 1.2|day 150 180 ’7
212232

Gwater & |1 | 27

Machines| j | G .Labou Charge 44350 Electricty .
Quantity | 4 H.Prafit &

1D Descrption Quantity Unit Rate Amount Owerhead |1IJ | 21435
2378
Total 2357.83

[.Machine Charge 0.00 Save | Print ‘ Exit |

Fig: 5.6 Rate Analysis various activity
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& Project Rooms >

Project ID|101 ~|  FloorID 2 -

Fioom D escription | - Floor Type |Bmken t arble ﬂ m
L B Mo 1
HIPCCFLOORING] |08 = HISKIRTING] |912 =] LISKIRTING] |0 W

D ezcription L B Moz Floor Type| H H Skirting | L Skirting
Living 24 246 0 Broken M 015 01z 2

Save | E xit

Fig: 5.7 Flooring Details

*A ™
Estimator 2.0

Sn No Description Volume Unit Rate Amount

1 Excavation 4125 m* 245 101063
2 Filling & Compacting Area 3575 m* 153 54698
3 Crushed Stone For PCC 6.9 m> 315 2166
4 P.C.Cin 1:4:8 mix 138 m* 980 13475
5 PE Film {0.05 THK) 1375 m* 660 Q0750
6 Anti-termite 137.5 m* 425 58438
7 Formwork for Footing 88.0 m* 180 15840
8 Foundation For Footing 387.2 m> 6500 2516800
9 Column Pedestal - Concrete M20 238 m* 6500 154440
10 Plinth Beam - Concrete M20 51 m* 6500 32965
11 Plinth Beam - Concrete M20 88 m® E500 57130
12 Flooring P.C.C in 1:4:8 mix 156.0 m* 6500 1014263
13 Total Weight of Tapered 5teel Column 13307.6 kg 80 1064606
14 Total Weight of Tapered Steel Mid Rafter 8019.1 kg 80 541529
15 Total Weight of Tapered Steel End Rafter 80191 kg 20 541529
16 Purlin - ISMC 125 - 6.1 m Per Bay 97155 kg 20 T77240
17 Sag Rod - 12 Dia - 1 Nos Per bay 112.1 kg 80 8971
18 Total Volume of Brick 896 m 1600 143282
19 Plastering Area Inside 3894 m* 500 194676
2 Flastering Area Outside 389.4 m?* 500 194676
21 Main Doors 100 m* 1600 16000
22 Access Doors 5.0 m* 1600 8000
23 Windows 10.8 m* 1600 17280
24 Side Sheeting (7m - Brick Wall Ht) 535.7 m* 50 26784
25 Roof Sheeting G851 m?* 50 49254
26 Beam Reinforement 12 Dia 9874.0 kg 70 691180
27 Sunshade & Lintel Reinforement 6, 12 & 20 Dia 7541.0 kg Fo 527870
2B Column Reinforement 6 & 20 Dia 6454.0 kg 70 451780
29 Footing Reinforement 16 Dia 7952.0 kg 70 556640
30 Painting 21254 m* 60 127526
31 Elevation work 2% 205017
32 Electrical work 1% 102508
33 Plumbing work 15% 1537627
34 Supervisor charge 1% 102508
35 Land scaping 435 410034
36 SUPERVISIONS CHARGE 15% 1891281
37 LABOUR CHARGE 45%% 5673844
Total Amount : 20173667.17

Fig: 5.8 Estimator 2.0 Output
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5.3 Using Primavera P6
The following estimation prepared by PRIMAVERA P6.

[E] Primavera P Professional 17: ZZ (auditorium building)
File Edit View Project Enterprise Tools Admin Help

@, HH3h . cBRELBERL CFI-27 B¢, EQ¥®LTE, Q084 IRP2@,
] Activities
<1 Projects Activities Resources WBS
A1 | = Layout: Classic Schedule Layout Fiter: All Activities
¢+ | Activity D Activty Name Original Duration Remaining|  Schedule % |Start Finish Total Float
Duration Complets
Pl = ZZ auditorium building
- @ A1000 Excavation 5 5 0% 11-Apr23A 1740023
g @ A1010 Filing & Compacting Area 5 5 0% 11-4pr234 1740123
= @ 41020 Crushed Stone For PCC 5 5 0% 11-4pr23 1740123
‘ @ A0 P.C.Cin 1:4:8 mix ] ] 0% 1-Apr2d  174p-23
@ A1040 PE Film [0.05 THK) 5 5 0% 11-Apr23 174023
=] & A1050 Antitemite 3 3 0% 11-Apr23 1340023
[ @ A1060 Formwork for Footing B B % 11-Apr23 1840023
- @ 41070 Foundation For Foting 10 10 0% 11-4pr23 2440123
- @ A1090 Plinth Beam - Cancrets M20 20 20 0% 11-4pr23  08May-23
B @ A1700 Flooring P.C.Cin 1. 4:8 mix 15 15 0% 11-Apr22  O1-Map-23
& @ A1110 Tapered Steel Column Erecti 5 5 0% 11-Apr23 174023
@ A1120 Tapered Steel Rafter 5 5 0% 11-Apr23 174023
P’ @ A1130 Pulin - 1SMC 125 - 6.1 m Per 5 5 % 11-Apr23 1740023
@ AT SagRod 12 Dia- 1 Nos Pe 5 5 0% 11-4pr23 1740123
@ AT150 BRICK WALL 15 15 0% 11-4pr23  O1Map-23
@ Al1E0 Plastering Area 10 10 0% 11-8pr23  244p123
@ A1170 Dioors & Windows Fising 10 10 0% 11-Apr23 2440023
@ A1180 Side Sheeting 7 7 0% 11-Apr23 1940023
@ A1200 FRoof Sheeting 5 5 % 11-Apr23 1740023
@ 41210 Marblss Flooring 5 5 0% 11-4pr23 1740123
@ A1220 wATER PRODF : 554P Wz 5 5 0% 11-4pr23 1740123
@ A1230 Reinforcement Purchasing 5 5 0% 11-8pr23  174pr23
@ A1240 Painting 15 15 0% 11-4pr22  O1Map-23
@ 41250 Elevation work. 25 25 0% 11-4pr22  15Map-23
@ A1260 Electrical work 20 0 0% 11-Apr-23  08-May-23
@ A1 Plumbing work 20 20 0% 11-4pr23  0BMay-23
@ A1280 Supervisor cherge 5 5 0% 11-4pr23 1740123
@ A1290 Land scaping 25 25 0% 11-Apr22  15Map-23
& A1300 SUPERVISIONS CHARGE 5 5 0% 11-Apr23 174023
=]
General | Status | Resources | Predecessors | Successors [ Fesdbsck |
= Activity [41310 \LABUUR CHARGE
Resource ID Name |varv Resou| Resource o Units /Time | Orioinal Lao| Start [ Finish Budoeted Units | ctual Reoular Units | Remainin Early Units [ Role
Fig: 5.9 Prlmavera WBS Activity Creation
R Fall) Lang sCaping Pl &Q W 1I-APRES | 1-May-dd
@ Al SUPERVISIONS CHARGE 5 5 W Mol 174
@ A1 LABOUR CHARGE b 5 0% 1-4pe23 T7am-23 <

General ‘ Status ‘ Resources ‘ Predecessors ‘ Successors ‘ Feedback ‘

a

Aty [A1000 [Excavation

Resource D Name [1ary Resou | Resource 7/g Units / Time | Original Lag | Start Finigh Budgeted Units \ctual Regular Units Remaining Early Unts | Role
& RCost g |Labor 0d 101083 0

ﬁ Add Resource ﬁ Add Role ﬁ AssinbyRole | B} Remove

Fig: 5.10 Primavera Resource Allocation
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Primauers P Pretessions 17: 22 sudtorum building)
Ble fdt Yew Project Egterpise ook fdmn belp

Fxh . BELBEERL.F U T- B # . ax e $hm,. a9 AE @,

Activities
Projects Activities Resources WS

Loyt Cosar: Scrodi Lavet T Adhchvten
Adicty T oty Hare I I CL¥.) I oy, 00
o T So [ Om | we [ e | o ] e |
2 e am oo 5 5 17z Escavaton
Fing & Compacingiea 5 s & iy Flrg L Conpacingiea
Coured St Fr PEC 5 s a2 Cuushed Strs FarPEL
= PECh bdfinic 5 s 1Py PLCh148m
FE Fim 005 14K 5 s a2 FE P 008 i)
= 3 3 13ip23 Sviemie
. b 5 102y Fomuos o Fosing
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Fig: 5.11 Primavera Resource & Relationship Assigning

auditorium building

Activity Resource and Role Assignments

Resource ID Name

Activity ID Activity Name Budgeted [ Remaning Units Apr D3 Mayznzs| Jun 2023
Cost 01-Apr23 -31-Dec23

AN000 Excavaton 382890625

A0 Fling & Compacing fren 786609075

A020  Oushed SboeForPOC 8A6398 28 2188|

AN030 PCCin 1:48mix 1817.187 50 13475

A1040 PEFilm ©05 THK) 142187500 HOT

AWSO AnSeeie 5A3984375 sa4as]

A0S Formmed for Footng 4851.000.00 4|

A1060 Formmpe for Foomng DA30,000.00 =

ANTO Foundaton For Footng 4.100000.00 2516800]

AN0ED Fin® Beam - Cancrete M20 5193597 50 63084 270z8|

At00 Foomg PGCIN 14 Bmi EETER]CREY T a7eng|

A0 Tapemd Steel Column Erecton 171355 25 |

Ad120 Tmpemd Stel Rafler BATIIM. 13 1283057

Anao Pusin BMC125 - 81mPerBay  DE17.500.00 77720

A1140 SagRod-12D@-1NosPerbay 565180000 871

A1180 BRCKWALL 239386812 133729 52|

AN180 Pastdngdren 736847 50 39a9a5]

AT Cooes &Windows Fing 1860,000.00 120

A1180 Sde Sheelng 585800000 26?84'

AT200 Foof Shestng 789195000 4925;]

A1210 Madbies Rooring 275TTM 25 572148

A1220 WATERPROOF :S5AP Waterproof 1853545625 212907|

Systam

41230 a 3BH6ATE.00 R

A1240 Paining BS6960.683 119024) 503

A1Z50 Blevaton wor 289512582 183845 144254

A1260 Hocticalwodk 4578628 12 147800 451618

A1270 Fuming work 2A82936 5 21714 7387

A1280 Supenvsor charge 1 497 05T 50 16387

At290 Land scaping 5890251 25 367200 Zaa5d

A1300 SUPERVEIDNS CHARGE 557625000 Raseel|

A1310 LABOURCHARGE 204387375 1460567
18914765 7538
18914766 1775384
18914766 1775384
18914788 1775384
18914788 1775384

Fig: 5.12 Primavera Cost Estimate Output
5.4 Using Construction Calculator Mobile App
The following estimation prepared by Construction Calculator Mobile App.
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- 555559
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Paver

Plywood Sheet Calculator

Solar Water
Heater

Rain Water
Plum Concrete 2pstali bl Waterproofing

. —
T - e
Baluster

Tile Grout

Gk

Bill Of Quantity

Shuttering

Metal

Material
Calculator

Weights

Fig 5.13 App Menu

€& Concrete Of Rectangular Column :

i R

it _-

Cement
Cement(50Kg)

Water

Total Construction Cost

Fig 5.14 Volume of Concrete Calculation
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< Concrete Of Rectangular Column

1250.6
Calculate sand quantity by using formula

Sand Quantity = (2.48/7.04)*23.760*1.55 = 12.974m?
Aggregate Quantity

Calculate aggregate quantity by using formula
. Aggregate ggregate quantity by using

Admixture

Aggregate Quantity = (3.55/7.04)*23.760*1.55 = 18.571m?
Admixture Quantity

Calculate Admixture quantity by using formula

982.9

Admixture Quantity = Cement Quantity * Admixture

Concrete Calculator Calculations
Admixture Quantity = 7533.000 * 0.01 = 75.330 Kg

Water Quantity

Calculate Water quantity by using formula

Concrete Volume = 23.760 m?

Dry Volume = 1,55 m?

Calculate Cement, Sand, Coarse Aggregate and admixture.

. o Water Quantity = Cement Volume * water cement ratio
Selected concrete mix design is M20 .

Mix Ratio for M20 is 1.0:2.48:3.55. Water Quantity = 5.231 *0.5=2.615m?

Calculate concrete parts by using the formula Unit weight of water = 1000 Litres/m3

Required amount of water = 2.615* 1000 = 2615.625 Litres

Concrete Parts = Cement Part + Sand Part + Aggregate Part + 2 s
Therefore required quantities are as follows

Admixture
Material Quantity
Concrete Parts = 1.0+2.48+3.55+0.01=7.04 Gemment 7533.000 Kg
Cement Quantity Sand 12.974m3
Calculate cement quantity by using formula Aggregate 18.571 m3
Admixture 75.330 kg
Cement Quantity = (Cement Part / Concrete Parts ) * Concrete Water 2615.625 Litres

Volume * Dry Volume

Cement Quantity = (1.0/7.04)*23.760*1.55 = 5.231 m?

Fig 5.15 Concrete Volume Detail Calculation Fig 5.16 Concrete Volume Detail Calculation
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& squareB Jator : F Brick work and plaster calculator

ar Metal Calcu
| QUANTITY

>
I II

Clay Brick/Fly

g
ash Brick :3',-’5' AAC/CLC Block

o,
%,
3 Gypsum / POP 0
N# Sand Plaster @9 Plaster

12 mm
0.58| m | BoNDS

5. Stretcher Bond Header Bond

( 154 unit [ 80 S/kg Boe % %
_r§.| English Bond ”’.:‘,g Flemish Bond

(%]
=t
@
(-
4

{7850.00 Kg/m3 } . By Volume ‘ Cube

i m m = - e
“%, “%,
Quantity m (] Rectangular (]
m_ — Civvall Chamber
bl “ “
% Wall With Arch %

" Wall With Door .
Total Weight 100.967 Kg oor

Fig 5.17 Steel Weight Calculation Fig 5.18 Brick Calculation
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= Construction Calculator

& Clay Brick/Fly ash Brick :
Saved

Excavation
2023-04-11 - 11:15 -
Filling & Compactinh B
2023-04-11 - 11:15
crushed stone i
2023-04-11 - 11:16
Brick Size
PCC =
e 2023-04-11 - 11:16 B
Wall Size
Column Pedestal i
) 2023-04-11 - 11:21
v | 0.23 m
Mortar Ratio e Pilnth Beam B
2023-04-11 - 11:22
A | (¢ |
e Plinth Beam §
2023-04-11 - 11:22
Deductions
0 m v 0 m v G Slab Concrete i
2023-04-11 - 11:24
LI LR O B & w2 «
0 m W 0 m v
Fig 5.19 Brick Volume Calculation Fig 5.20 Output Summary
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6. RESULT & DISCUSSION Table 1: Rate comparison of Software

S.NO DESCRIPTION EXCEL ESTIMATOR 2.0 | PRIMAVERA
SHEET
1 SUB-STRUCTURE
a Excavation 101062.50 101063
b Filling & Compacting 54697 50 54698
Area
d Crushed Stone For PCC 2165.63 2166 2166
e P.C.Cin 1:4:8 mix 13475.00 13475 13475
f PE Film (0.05 THK) 90750.00 90750 90750
g Anti-termite 58437.50 58438 58438
h Formwork for Footing 15840.00 15840 15840
2 MAT CONCRETE
a Foundation For Footing | 2516800.00 2516800 2516800
Column Pedestal -
b Concrete M20 154440.00 154440
¢ | PhinthBeam - Concrete | 5596475 32965 27088
q Plinth Beam - Concrete 57129 93 57130
M20
e | Flooring PO CINEAS ] 1014263.25 1014263 946646
3 STEEL COLUMN
QUANTITY
| Tapered Column Web
Weight
i Tapered Column Flange
Weight
a | rotal Weightof Tapered | 44c 605 79 1064606 1064606
Steel Column
i Mid Tapered Rafter Web
Weight
i Mid Tapered Rafter
Flange Weight
Total Weight of Tapered
b Steel Mid Rafter 641528.63 641524 1283067
i End Tapered Rafter Web
Weight
i End Tapered Rafter
Flange Weight
Total Weight of Tapered
c Steel End Rafter 641528.63 641529
g | Purlin-ISMC125-6.1 | 25954000 777240 777240
m Per Bay
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e SagRod -12Dia-1 | gq74 o 8971 8971
Nos Per bay
4 BRICK WALL
Short Wall
Long Wall
Deduction Door
Deduction Window
a Total Volume of Brick 143281.54 143282 133729
. . Plastering total
b Plastering Area Inside 194676.00 194676 398935
Door window
c Plastering Area Outside | 194676.00 total
41280
Door window
d Main Doors 16000.00 total
41280
Door window
e Access Doors 8000.00 total
41280
Door window
f Windows 17280.00 total
41280
5 SHEETING
Side Sheeting (7m -
a Brick Wall Ht) - Short 9800.00 26784 26784
Side
Side Sheeting (7m -
b Brick Wall Ht) - Long 16984.00
Side
c Roof Sheeting 49253.60 49254 49254
6 FLOORING
a Marbles 572148.50 572179
p | WATERPROOF:SSAP | 65416 59 212037
Waterproof System
c Floor Polishing 52013.50
d False Ceiling 98507.20
7 REINFORCEMENT
a Beam Re'g‘geme”t 12 | 691180.00 691180
Sunshade & Lintel
b Reinforement 6, 12 & 20 | 527870.00 527870
Dia
Column Reinforement 6
c & 20 Dia 451780.00 451780
q Footing Reg)nil;orement 16 | 556640.00 556040 Total 2227470
8 Painting
a Inner wall- painting 23361.12 -
b Outer wall- painting 101570.09 -
c Painting for Joineries 2400.00 -
d Painting for Grill work 194.40 -
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141698065 127526 119024

9 Elevation work 283396.13 20507 183649
10 Electrical work 1416980.65 102508 1147809
11 Plumbing work 2125470.97 1537627 1721714
12 Supervisor charge 141698.06 102508 163973
13 Land scaping 566792.26 410034 367299

TOTAL 18704;144.5 ) )
SUPERVISIONS
14 CHARGE 2805621.69 1891281 324666
15 LABOUR CHARGE 1262529.76 5673844 1460997
TOTAL COST FOR 22772296.2

CONSTRUCT p 20,173667.17 18914766

Percentage comparison of table
Sub structure:
In Excel sub structure total estimation is — X 3,36,427.63 and its Percentage is 1.47%
In estimator 2.0 sub structure total estimation is — X 3,36,430 and its percentage is 1.66%
In primavera sub structure total estimation is - 3,36,430 and its percentage is 1.66%
In estimator 2.0 substructure there is no validation in percentage comparing to estimator 2.0 sub
structure and primavera substructure
Excel sub structure is 0.49 percentage less. hence we recommend excel for substructure

Mat concrete:

In Excel Mat concrete total estimation is — X 37,75,597.93 and its Percentage is 16.57%

In estimation 2.0 Mat concrete total estimation is — X 37,75,598 and its percentage is 18.7%

In primavera Mat concrete total estimation is -X 37,75,413 and its percentage is 19.57%

Excel Mat concrete is 3 percentage less than primavera and 2.23 % less than estimator 2.0. hence
we recommend excel for Mat concrete

Steel column:

In Excel Steel column total estimation is — X 31,33,874.16 and its Percentage is 13.76%

In estimation 2.0 Steel column total estimation is — X 31,33,870 and its percentage is 15.53%

In primavera Steel column total estimation is -X 37,75,413 and its percentage is 19.76%

Excel Steel Column is 6 percentages less than primavera and 1.77 % less than estimator 2.0. hence
we recommend excel for Steel Column

Brick wall:

In Excel Brick wall total estimation is — X 3,37,958 and its Percentage is 1.67%

In estimation 2.0 Brick wall total estimation is — X 5,73,913.54 and its percentage is 2.52%

In primavera Brick wall total estimation is - 6,97,784 and its percentage is 3.68%

Excel Brick wall is 2.01 percentages less than primavera and 0.85 % less than estimator 2.0. hence
we recommend excel for Brick wall

Sheeting:

In Excel Sheeting total estimation is — X 5,73,913.54 and its Percentage is 2.52%

In estimation 2.0 Sheeting total estimation is — X 3,37,958and its percentage is 1.67%

In primavera Sheeting total estimation is - 6,97,784 and its percentage is 3.68%

Excel Sheeting is 0.85 percentages more than estimator 2.0 and 2.01% more than primavera. hence
we recommend estimator 2.0 for Sheeting
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Flooring:

In Excel Flooring total estimation is — X 7,85,087.4 and its Percentage is 3.44%

In estimation 2.0 Flooring total estimation is — X 7,85,087.4 and its percentage is 3.44%

In primavera Flooring total estimation is - 9,35,636.7 and its percentage is 4.94%

Excel flooring and estimator 2.0 flooring values and percentage are same but the primavera differ a
1.34 % more than excel and estimator 2.0

Reinforcement:

In Excel Reinforcement total estimation is — X 22,26,470 and its Percentage is 9.78%

In estimation 2.0 Reinforcement total estimation is — X 22,26,870 and its percentage is 11.03%
In primavera Reinforcement total estimation is -X 22,27,470 and its percentage is 11.77%

Excel Reinforcement is 1.99 percentages less than primavera and 1.25 % less than estimator 2.o.
hence we recommend excel for Reinforcement

Painting:

In Excel Reinforcement total estimation is — X 1,27,525.21 and its Percentage is 0.56%

In estimation 2.0 Reinforcement total estimation is — X 1,27,526 and its percentage is 0.63%

In primavera Reinforcement total estimation is - 2,46,549.49 and its percentage is 1.30%
Excel Reinforcement is 0.74 percentages less than primavera and 0.11 % less than estimator 2.0.
hence we recommend excel for Reinforcement

Elevation work:
Elevation work 1.24% in excel, 0.10% in estimator 2.0 and 0.97% in primavera. Hence we
recommend estimator 2.0 for elevation work

Electrical work:
Electrical work 6.2% in excel, 0.50% in estimator 2.0 and 6.06% in primavera. Hence we
recommend estimator 2.0 for electrical work

Plumbing work:
Plumbing work 9.8% in excel, 7.62% in estimator 2.0 and 9.10% in primavera. Hence we
recommend estimator 2.0 for Plumbing work

Supervisor charge:
Supervisor charge 0.62% in excel, 0.50% in estimator 2.0 and 0.86% in primavera. Hence we
recommend estimator 2.0 for Plumbing work

Land scaping:
Land scaping 0.62% in excel, 0.02% in estimator 2.0 and 1.94% in primavera. Hence we
recommend estimator 2.0 for land scaping

Supervision charge:
Supervision charge 12.32% in excel, 9.37% in estimator 2.0 and 0.86% in primavera. Hence we
recommend estimator 2.0 for Supervision charge

EXCEL, ESTIMATOR 2.0,MOBILE APPLICATION

Difference between the above three are

EXCEL- Rate and area can be with accuracy. In Excel we can generate accurate answers even for
decimals.Area and rate can also be calculated.But only drawback is duration.
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ESTIMATOR 2.0-Rate and area can not be given with accuracy but labour and duration can be
given with accuracy.

MOBILE APPLICATION

Rate cannot be given area calculation and labour calculation can be done but duration takes long
time. When compared to excel and estimator 2.0 mobile application is little slower and accurate
value is not obtained.In mobile application area can be calculated only for feet and meters.Rate
calculation cannot be done in mobile application.Area and weight calculation can be generated with
accuracy in mobile application.Calculation can be divided in percentage output can be taken as
printouts.

PRIMAVERA

Prima vera is a software in which for a building construction from starting till ending how many
labours are needed and time duration to complete the building can be estimated.

Recent development in primavera is estimation costing can be estimated. draw back in primavera is
estimation costing can be done.Draw back in prima vera is estimation calculation,time
consuming.Reason is we have to give project details along with estimation.If reference book is
given it will be useful to complete the calculation with accuracy because we can refer the
labour,duration project details from that reference book.

PRIMA VERA

Excavation, filling and compaction area cannot be calculated but crusher stones and pcc calculation
can be done in prima vera.

RCC-column pedestal concrete cannot be calculated in excel but it can be done in mobile
application.

Tapered column, tapered flange weight, weight rate can be calculated in prima vera.

Total weight and rate of tapered steel can be calculated in prima vera.

Total weight and rate of midtapered also can be calculated in primavera

Purlins and tapered end steel rafter cannot be calculated in prima vera.

In excel an estimator 2.0 all calculation can be done but when compared to excel estimator 2.0
varies more than 2% that is if the calculation value is 1 lakh in excel but In estimator 2.0 the value
is 3 lakhs .

in excel inner and outer area of plastering can be calculated but it canot be calculated estimator
2.0,primavera and mobile application but it can be calculated totally.

JUSTIFY:

Microsoft excel enables users to identify trends and organize and sort data into meaning
categories. Excel performs well in small construction estimation works and it is user friendly .It is
recommended only for residential building and it is not recommended for high rise buildings and
commercial structures. It can generate and calculate to faster, when compared to estimator 2.0,
primavera and mobile application. And it is cost control and easy to estimate.

The major drawback of Microsoft excel is every one can change the value and details entered.
Either you can change the format or you can change it to pdf of paper format. Excel sheet majorly
used for tiny works.

In estimator is an on premise solution for windows, designed to helps builders, architects,
contractors and engineers automate processes related to estimate preparation, tender comparison,
work order issuance, purchase request generation and more. Key features includes project
management, items wise summary, labor building, and project rate analysis and cost control.

Teams using Estimator 2.0 can store projects in a unified database and manage automated
data backups for safeguarding critical data from mishaps and accidents. User can classify the stored
data into various groups based on rooms, calculations, steel requirement and more. Additionally, the
solution, preview allows businesses to generate to generate, preview and print reports, which can be
exported as portable documents.
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There are lot of project management software tools to choose from and there are few that truly seen
to dominate the space, like oracle’s primavera p6.

Time lines

Risk management

Reporting and analysis

Calendar & activity views etc....

By comparing the above given software’s estimator 2.0, excel, primavera and mobile application.
Excel is a cost controller and user friendly, tiny building structures can be estimated and duration
can be less but comparative estimator 2.0 is similar to excel but it may uses for HiRISE buildings
and commercial structures. And then primavera has high maintenance and high cost. HiRISE
structures building can be estimated but may differ when compare to both excel and estimator 2.0.
By concluding that estimator 2.0 is best for above comparative case study

RESULT

Final calculation in excel is better for estimation when compare to primavera, estimator 2.0
and mobile application
CONCLUSION
Construction cost estimation is critical in project management, and software tools like Microsoft
Excel, Estimator 2.0, Primavera P6, and Construction Calculator Mobile app are used for efficient
cost estimation. This chapter discusses the results of a comparative analysis of these software tools,
considering factors like accuracy, efficiency, convenience, versatility, and cost-effectiveness. The
findings provides insights for construction professionals to make informed decisions when selecting
software for cost estimation. Implications for project management, challenges, and recommendations
for future research will also be addressed.
When it comes to building cost estimation in construction projects, there are several software options
available,
Microsoft Excel offers advantages in accuracy, flexibility, efficiency, transparency, and data analysis
tools. It can be customized and allows for collaboration, providing cost monitoring and organized
data storage. Templates and formulas can be reused. However, it has limitations such as limited
features, manual data entry prone to errors, lack of automation for complex calculations, collaboration
challenges, limited reporting capabilities, scalability issues, lack of industry-specific features, and
requires manual maintenance and updates.
Estimator 2.0 is known for its user-friendly interface, automated calculations, predefined databases,
customizable templates, cost breakdowns, and reports. It offers efficiency, accuracy, professionalism,
collaboration, and historical data tracking. However, it may have a learning curve, cost considerations
for licenses, compatibility and integration limitations, limited customization options, updates and
maintenance requirements, potential user errors, and limitations in flexibility for handling unique or
complex project requirements.
Primavera P6 is a comprehensive project management software with robust cost management,
dynamic cost updates, resource management, advanced reporting and analysis, customization,
collaboration, integration with other systems, project visibility, and control, and historical data
tracking. However, it has a steeper learning curve, cost of software, complexity and scalability,
limited focus on cost estimation, dependency on software, updates and maintenance, compatibility
and integration limitations, and potential user errors.
Construction Calculator Mobile app offer advantages in mobility, real-time updates, accuracy,
efficiency, multimedia capabilities, data organization, cost tracking, and analysis. They provide a
user-friendly interface, cost-effectiveness, and real-time cost tracking. They can also integrate with
other tools. However, they may have limited functionality, small screen and user experience, data
input accuracy, dependence on internet connectivity, limited collaboration and sharing, security and
data privacy concerns, platform compatibility, and limited customization and updates.
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In conclusion, the best software for building cost estimation depends on the specific needs and
requirements of the project, as well as the preferences and expertise of the team members using the
software. It's important to carefully consider the advantages and disadvantages of each software
option and possibly trial or demo them to evaluate their suitability for the specific project needs before
making a final decision.
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