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Abstract 
The issue of constructing a standard housing structures or real estate is of 

global concern since housing modelling are changes that occur over time 

in the partner and design of housing development and the most appropriate 

method that will minimize risk, volatility and other constraints that will 

affect the construction of a high quality and standard building that can 

stand the test of time. This study carefully analyze a comparative impact of 

cost and time as a consideration for construction contracting in housing 

development using statistical simulations on the data sets obtained from 

precast concrete and conventional construction proposal. The novel outputs 

clearly indicates thei various means, standard deviations, standard errors 

and  other summary results that are fully presented and discussed in this 

study. 

 

Keywords: Housing Development, Mathematical Model, Precast Concrete 
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Introduction 
A comparative analysis of both the 

conventional and precast concrete 

construction is necessary in the study 

of the impact of cost and time as a 

consideration for construction 

contracting in housing development 

and the real estate business. The 

standard of any modern building 
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solely depends on these two variables using either the precast concrete 

construction method or the convention method. P.Karthigai et al (2018) 

Construction is an important activity that has to be done very carefully. In 

present scenario there is a large need for housing. So it has to be completed at 

some faster rate without affecting the cost. But with the conventional 

construction the speed cannot be achieved. So we opt for some other methods 

of construction. Precast construction is one of the method by which the total 

time of construction can be minimized. Precast construction has its own 

advantages such as it reduces the construction time; the erection is easy etc. But 

still in countries like India there is a hesitation to accept the precast technology. 

So a study is done comparing the conventional construction and precast 

construction based on time and cost. So, various literatures are studied and the 

scheduling and estimation is done separately for both the methods of 

construction and results are obtained based on this comparison. Also a 

questionnaire is done to analyse the various risks in precast construction and the 

analysis is done based on several factors that leads to injury. Further a checklist 

is also prepared so that to ensure safety in precast construction by collecting 

data from precast office.   

Ninjal M Parekh et.al (November 2015), discusses about the importance and 

scope of recent trends in construction techniques through this thesis. Through 

his research study comparison is done for various techniques of construction 

such as conventional construction, precast construction and aluminium 

formwork system of construction. In this study, various factors such asdelays, 

quality, economic impact of accidents, safety in a project are considered as other 

constraints in housing development. In conventional construction project time, 

cost, quality, safety, economy become major constraints whereas in can be 

eliminated in precast and aluminium formwork. Also Aluminium Formwork 

System (AFS) identified to be suitable for Indian conditions for mass housing 

construction where quality and speed can be maintained at a reasonably high 

level. 

Siva Priya et al.,(May 2016) carried out a research in the construction industry 

replacing its method of implementing conventional methodology by various 

new innovations in the process of construction and selection of materials. This 

method of construction can increase productivity and quality of work through 

the use of better construction machinery, equipment, materials, and extensive 

pre-project planning. This study is essential since there is no organised body. In 
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this research thesis the precast construction and conventional method is 

compared and it is found that the cost overall cost required for constructing the 

building using precast concrete method is reduced by 20% when compared to 

conventional method. 

Nuzul Azam Haron et al., (2005) conducted a research in which he compared 

the conventional system with formwork system. In his study he carried out an 

questionnaire survey so that to know about the queries related to conventional 

and formwork system. This survey is conducted to various construction industry 

professionals and data are collected regarding the survey. According to the 

reasons given by the respondents, the conventional system is more cost saving 

as compared to formwork system (IBS) since it provides better negotiation 

chances so as to obtain the most competitive tender price appropriate to the 

developer’s budget. Also a case study is chosen by them so that to compare the 

building cost both by conventional system and formwork system. So a four 

storey school building was chosen as a case study for this thesis. The author 

concluded that through the statistical test ‘t-test’ it is shown that there is a 

significant difference in cost saving for the conventional System as compared 

to the formwork system (industrialized building system). 

Akash Lanke et al., (June 2016) carried out a thesis to analyze the design, cost 

and time of precast and conventional construction buildings. Apart  from these 

factors various other minor factors such as speed of construction, quality 

control, environmental conditions, labor resources, durability, connection, size, 

shape etc are also considered for the importance in both conventional 

construction and precast construction. The various factors that are considered 

in the study are type and size of project, location of site, project design, risk 

factors, planning and design time, construction time, workmanship, availability 

of labours and equipment, project completion at estimated cost and time, safety 

requirement, communication, quality control and assurance, aesthetic 

appearance etc. 

The respondents from the construction industry are aware of the precast 

construction. They know well about the advantages of precast but still they 

consider conventional construction to be economic. 

In the consideration of construction contracting the cost of the project using the 

precast concrete method is calculated and it is compared with conventional to 

locate the differences, advantages and disadvantages of precast concrete 

construction.  
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Conventional construction method is the process consisting of cast in site 

constructions whereas the precast concrete construction only involves assembly 

of already casted products in the site. By producing precast concrete in a 

controlled environment (typically referred to as a precast plant), the precast 

concrete is afforded the opportunity to properly cure and be closely monitored 

by plant employees. Utilizing a Precast Concrete system offers many potential 

advantages over site casting of concrete. The forms used in a precast plant may 

be reused hundreds to thousands of times before they have to be replaced, which 

allow cost of formwork per unit to be lower than for site-cast production. There 

are many different types of precast concrete, forming systems for architectural 

applications, differing in size, function, and cost. 

Precast architectural panels are also used to clad all or part of building façade 

free-standing walls used for land scaping, sound proofing, and security walls, 

and some can be pre stressed concrete structural elements. Storm water 

drainage, water and sewage pipes, and tunnels make use of precast concrete 

units. Issues related to precast concrete construction is classified into direct and 

indirect issues. Issues directly related to precast concrete are Elements, 

connections, systems, production, handling, assembling and demounting. Issues 

indirectly related to precast concrete materials, technology, structural analysis, 

building physics and equipment. 

A selective use of precast concrete within conventional building systems may 

have economic and managerial advantage even in the case of small and 

heterogeneous projects. Precast concrete is a construction product produced by 

casting concrete in a reusable mold or "form" which is then cured in a controlled 

environment, transported to the construction site and lifted into place ("tilt up"). 

In contrast, standard concrete is poured into site-specific forms and cured on 

site. Precast stone is distinguished from precast concrete using a fine aggregate 

in the mixture, so the final product approaches the appearance of naturally 

occurring rock or stone. More recently expanded polystyrene is being used as 

the cores to precast wall (wiki,2013)  . 

Precast concrete production can be performed on ground level, which helps with 

safety throughout a project. There is greater control over material quality and 

workmanship in a precast plant compared to a construction site. The forms used 

in a precast plant can be reused hundreds to thousands of times before they have 

to be replaced, often making it cheaper than onsite casting when looking at the 

cost per unit of formwork (Grit, 2013). 
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Process involved in the implication of precast concrete products in construction 

industry and to compare the same with conventional construction methods. It 

focuses the various issues related directly and indirectly. A building example 

has been taken and the activities are scheduled for constructing the building by 

both conventional and precast concrete construction. Various factors affecting 

the construction process is analyzed and addressed. The cost of the project is 

calculated and it is compared with conventional to locate the differences, 

advantages and disadvantages of precast concrete construction. Architectural 

precast concrete panels can be sculpted to resemble a wide range of finish 

materials, including limestone and brick. This substitution ensures the building 

blends with nearby structures, whether contemporary or historic, or projects its 

own striking, cutting-edge appearance while meeting a tight budget. Precast 

concrete panels require caulking only every 15 to 20 years to maintain their 

reliability. This makes precast concrete easier to maintain than other façade 

materials (Ryan, 2010).  

 

DATA COLLECTION 

From the statement of problem in the model formulation, data were used as a 

basis in building of the equation which researcher took to formulates the 

mathematical model including: 

1) Collecting data regarding construction costs for each type of building 

and construction method. 

2) Collecting data regarding construction times for each type of building 

and construction method. 

3) Project duration: The three contractors were requested to submit 

construction estimations (costs in millions of dollars and construction 

periods) for each type of building and construction method. The 

collected data was summarized as shown next. 

 

Table1: Contractor I ( 4 Teams ) – Conventional Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction Cost 

(M$/Unit) 

Construction Time/ 

Number of Team 

(Month/Unit) 

1 8.4 2.42 2.10 

2 7.8 2.10 1.95 

3 7.7 1.45 1.93 

4 6.3 0.95 1.58 
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Table2: Contractor I ( 4 Teams ) – Precast Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 4.9 3.3 1.23 

2 4.4 2.83 1.10 

3 4.2 2.82 1.05 

4 3.2 1.55 0.8 

 

Table3: Contractor II ( 5 Teams ) – Conventional Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 8.3 2.45 1.66 

2 7.8 2.15 1.55 

3 7.5 1.40 1.50 

4 6.6 0.90 1.30 

 

Table4: Contractor II ( 5 Teams ) – Precast Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction Cost 

(M$/Unit) 

Construction Time/ 

Number of Team 

(Month/Unit) 

1 5.1 3.25 1.02 

2 4.5 2.80 0.90 

3 4.5 2.35 0.90 

4 3.5 1.60 0.70 

 

Table5: Contractor III ( 4 Teams ) – Conventional Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction Cost 

(M$/Unit) 

Construction Time/ 

Number of Team 

(Month/Unit) 

1 8.5 2.4 2.13 

2 8.0 2.0 2.0 

3 7.0 1.5 1.75 

4 6.0 1.0 1.50 
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Table6: Contractor III ( 4 Teams ) – Precast Construction Method 

House Type Construction 

Time(Month/Unit) 

 

Construction 

Cost 

(M$/Unit) 

Construction 

Time/ Number 

of Team 

(Month/Unit) 

1 5.0 3.2 1.25 

2 4.5 2.85 1.13 

3 4.0 2.25 1.00 

4 3.0 1.5 0.75 

 

(Data Source: Grit Ngowtanasuwan (2013), “Mathematical Model for 

Optimization of Construction Contracting in Housing Development”, Procedia- 

Social and Behavioral Sciences105 pg 94-105, ScienceDirect, Elsevier Ltd.) 

 

MATHEMATICAL FORMULATION 

For a detailed analysis in the prediction of the impact of construction cost and 

construction time on precast and conventional concrete construction, we shall 

be using the multiple regression model equation since the building is solely a 

dependent on this two variables to be examined. Hence the mathematical 

formulation: 

 

𝑌 = 𝑎 + 𝑏1𝑋1 + 𝑏2𝑋2 + 𝑏3𝑋3 + 𝑒                                             (1) 

 

Where: 

Y represents the dependent variable here called House Type. 

X1 represents the first independent variable hereby called Construction Cost. 

X2 represents the second independent variable hereby called Construction Time 

X3 represents the third independent variable hereby called Construction Time 

per number of Team 

e  represents the error terms in estimation 

 

While a, b1 and b2 are the Estimators which will be computed from the data 

obtained. 

 

Considering equation (1) above, we re-write as 
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𝑒 = 𝑌 − (𝑎 + 𝑏1𝑋1 + 𝑏2𝑋2 + 𝑏3𝑋3)                                              (2) 

 

Squaring both side of equation (2) and taking the sum of both side of the 

equation, we have  

 

∑ 𝑒2 = ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)2                                     (3) 

 

We let 𝐿 = ∑ 𝑒2                                                                                 (4) 

 

𝐿 = ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)2                                             (5) 

 

To obtain the estimators from the data set that will be used for the analysis, we 

proceed to take the partial derivatives of equation 5 with respects to a, b1, b2 and 

b3 and equating to zero. Thus we have 

 
𝜕𝐿

𝜕𝑎
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                           (6) 

 
𝜕𝐿

𝜕𝑏1
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                             (7) 

 
𝜕𝐿

𝜕𝑏2
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                               (8) 

 
𝜕𝐿

𝜕𝑏3
= −2 ∑(𝑌 − 𝑎 − 𝑏1𝑋1 − 𝑏2𝑋2 − 𝑏3𝑋3)                                                 (9) 

 

 

We normalized equation 6, 7, 8 and 9 by equating them to zero and thus proceed 

to obtain the estimators by crammers rule method which will be time consuming 

because of the purpose of the analysis we are doing and so we resort to using 

computational approach which is more robust and efficient. 

 

METHOD OF ANALYSIS 

For the purpose of this analysis based on the data set obtained and in 

establishing the relationship between the dependent and the independent 
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variable, we shall be using the SPSS statistical soft ware which is more reliable 

and computationally efficient in achieving the desired results for Table5 and  

 

Table6. 

RESULTS AND DISCUSSION 

a) Conventional Constuction 

Descriptive Statistics 

 Mean Std. Deviation N 

HOUSE TYPE 2.5000 1.29099 4 

CONSTRUCTION 

TIME(MONTH/UNIT) 

7.3750 1.10868 4 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

1.7250 .60759 4 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

1.8450 .27887 4 

 

b) Precast Concrete 

Descriptive Statistics 

 Mean Std. Deviation N 

HOUSE TYPE 2.5000 1.29099 4 

CONSTRUCTION 

TIME(MONTH/UNIT) 

4.1250 .85391 4 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

2.4500 .74498 4 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

1.0325 .21422 4 

 

The result above indicates the various spread out of the values in Table5 and 

Table6 are around their mean which shows the volatility and the risk in 

considering the independent variables in the project. This information will serve 

as an intervention and a guide for decision and policy making in urban and 

regional development as well as real estate investment. 



 

48  africanscholarpublications@gmail.com                                                                               

 2020 

 

c) Conventional Construction 

Correlations 

 HOUSE 

TYPE 

CONSTRUCTION 

TIME(MONTH/UNIT) 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

Pearson 

Correlation 

HOUSE TYPE 1.000 -.990 -.999 -.991 

CONSTRUCTION 

TIME(MONTH/UNIT) 

-.990 1.000 .996 1.000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-.999 .996 1.000 .996 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

-.991 1.000 .996 1.000 

Sig. (1-tailed) HOUSE TYPE . .005 .001 .005 

CONSTRUCTION 

TIME(MONTH/UNIT) 

.005 . .002 .000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

.001 .002 . .002 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

.005 .000 .002 . 

N HOUSE TYPE 4 4 4 4 

CONSTRUCTION 

TIME(MONTH/UNIT) 

4 4 4 4 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

4 4 4 4 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

4 4 4 4 

 

d) Precast Casting 

Correlations 

 HOUSE 

TYPE 

CONSTRUCTION 

TIME(MONTH/UNIT) 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

Pearson 

Correlation 

HOUSE TYPE 1.000 -.983 -.988 -.982 

CONSTRUCTION 

TIME(MONTH/UNIT) 

-.983 1.000 .996 1.000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-.988 .996 1.000 .996 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

-.982 1.000 .996 1.000 

HOUSE TYPE . .009 .006 .009 
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Sig. (1-tailed) CONSTRUCTION 

TIME(MONTH/UNIT) 

.009 . .002 .000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

.006 .002 . .002 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

.009 .000 .002 . 

N HOUSE TYPE 4 4 4 4 

CONSTRUCTION 

TIME(MONTH/UNIT) 

4 4 4 4 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

4 4 4 4 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

4 4 4 4 

 

The Pearson correlation coefficients shows the various strength of the 

relationship between the dependent and the independent variables which are 

well defined in the conventional construction and the precast method of the third 

contractor. 

 

e) Conventional Construction 

Model Summaryb 

Model R R 

Square 

Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change 

F 

Change 

df1 df2 Sig. F 

Change 

1 1.000a 1.000 1.000 .00000 1.000 .00000 2 1 .00000 

a. Predictors: (Constant), CONSTRUCTION TIME/NUMBER OF TEAMS(MONTH/UNIT), CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

b. Dependent Variable: HOUSE TYPE 

 

f) Precast Concrete 

Model Summaryb 
Model R R 

Square 

Adjusted 

R 

Square 

Std. Error of the 

Estimate 

Change Statistics 

R Square 

Change 

F Change df1 df2 Sig. F 

Change 

1 .988a .976 .928 .34563 .976 20.428 2 1 .155 

a. Predictors: (Constant), CONSTRUCTION TIME/NUMBER OF TEAMS(MONTH/UNIT), CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

b. Dependent Variable: HOUSE TYPE 

The model summary result shows the various percentage variation of the 

independent variables on the house type using conventional construction 

method and precast concrete. 
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g) Conventional Construction 

Coefficientsa 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 3.143 .000  5765991.911 .000 

CONSTRUCTION 

COST(MILLION 

DOLLARS/UNIT) 

-3.429 .000 -1.614 -14505295.428 .000 

CONSTRUCTION 

TIME/NUMBER OF 

TEAMS(MONTH/UNIT) 

2.857 .000 .617 5547928.232 .000 

a. Dependent Variable: HOUSE TYPE 

 

h) Precast Concrete 

Coefficientsa 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 6.212 3.640  1.707 .337 

CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

-2.129 3.110 -1.228 -.684 .618 

CONSTRUCTION TIME/NUMBER 

OF TEAMS(MONTH/UNIT) 

1.456 10.817 .242 .135 .915 

a. Dependent Variable: HOUSE TYPE 

 

From the result obtained here, the various estimators obtained can be used to 

build a model equation for the two independent variable X1 and X3 in house 

type construction using conventional method and precast concrete 

. 

i) Conventional Construction 

ANOVAa 

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regressio

n 

5.000 2 2.500 . .b 

Residual .000 1 .000   

Total 5.000 3    

a. Dependent Variable: HOUSE TYPE 
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b. Predictors: (Constant), CONSTRUCTION TIME/NUMBER OF 

TEAMS(MONTH/UNIT), CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

 

j) Precast Casting 

ANOVAa 

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 Regressio

n 

4.881 2 2.440 20.428 .155b 

Residual .119 1 .119   

Total 5.000 3    

a. Dependent Variable: HOUSE TYPE 

b. Predictors: (Constant), CONSTRUCTION TIME/NUMBER OF 

TEAMS(MONTH/UNIT), CONSTRUCTION COST(MILLION 

DOLLARS/UNIT) 

 

The results obtained here shows that the two independent variables X1 and X3 

are good predictors for the construction of the house type using conventional 

method and precast method. 

 

CONCLUSION AND CONTRIBUTION TO KNOWLEDGE 

In the consideration for construction contracting in housing development, in-

depth analysis and feasibility studies of this nature should be carried out on 

various contractors for both precast concrete method and conventional 

construction method to ascertain volatility, risk assessment and other vital 

factors which our results have clearly shown as it will serve as a guide in policy 

and decision making in urban and regional planning and most importantly in 

the real estate investment. 

 

RECOMMENDATION  

This detailed and in-depth analysis shall be applied to the other contractors for 

both conventional and precast construction method which will be a basis for 

consideration of construction contracting method in housing development 

project. 
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