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ABSTRACT: Materials are at the heart of all
branches of engineering. Engineers are better
engineers if they have a good understanding of the
properties of the materials which they use. The
challenge to the engineer is also made greater by
the pace at which new materials are being
developed. The most challenging issues in the
Construction industry in the last decade is price
variation of Construction raw materials. Many
researchers have been done in the last decade
however a deeper understanding is still needed to
improve the region wise price variation of
Construction raw materials by studying the market
behavior in the construction industry. The aim of
this study is to get the latest information and to
identify the key factors that affect price variation of
construction raw materials in Gujarat by study of
market behavior in the construction industry.
Data’s are collected through questionnaires and
distributed to respondents who work at various
projects in wide area in Gujarat. Respondents were
required to rate and analyse using their experience
and the factors were identified from past researches,
which affects the project performance and then the
level is measured based on their effect. The data
collected are analyzed using Microsoft Excel or
Statistical Package for the Social Sciences (SPSS
Statistics 17.0) software which is analytical
software.

KEYWORDS: behavior, construction raw materials,
price variation, construction industry, respondents,
performance

INTRODUCTION

Construction raw materials remains an intriguing
subject and a dominant issue in the construction
sector. Construction raw materials are one of the
most important issues in both developed and

developing countries. The developed countries are
aware of the importance of economic growth and
social welfare.

A material can be anything: a finished product in its
own right or an unprocessed raw material. Raw
materials are first harvested from the source and
divided into a form that can be easily transported and
stored, then processed to produce semi-finished
materials. These can be input into a new cycle of
production and finishing processes to create finished
materials, ready for distribution, construction, and
consumption.

Engineering as a whole makes use of a vast diversity
of materials. Civil engineering and building
construction worldwide consume large quantities of
natural materials such as stones, aggregates and
wood. But there are also important manufactured
materials such as cements, fired clay bricks and tiles,
glass, plasters; an expanding use of polymer materials
particularly for pipework, in geomembranes, as well
as for coatings, fibres and adhesives; and of course all
the major types of ferrous and non-ferrous metals: the
steels, copper, zinc, aluminium, lead and others.

Raw materials are sold in what is called the factor
market. This is because the raw materials are factors
of production along with labour and capital. Raw
materials are so important to the production process
that the success of a country's economy can be
determined by the amount of natural resources the
country has within its own borders. A country that
has abundant natural resources does not need to
import as many raw materials, and has an opportunity
to export the materials to other countries.

The objective of the present study is mentioned
below:
e To find out the region wise price variation of
construction raw materials.
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Figure 1: Construction Raw materials

LITERATURE REVIEW

A raw material is the basic material from which a
good product is manufactured or made, frequently
used with an extended meaning. For example, the
term is used to denote material that came from nature
and is in an unprocessed or minimally processed
state; e.g., fine sand, coarse sand, hand broken
aggregate, crushed stone aggregate for hard quality,
brick aggregates, rubble, quarry spalls, white bella
stone, screened rounded gravel, binding material,
unscreened gravel, hard murrum, stone dust, fly ash
brick etc.

The material is anything made of matter, constituted
of one or more substances. Wood, cement and any
other matter are all examples of materials. Sometimes
the term "material” is used more narrowly to refer to
substances or components with certain physical
properties that are used as inputs to production or
manufacturing. In this sense, materials are the parts
required to make something else, from buildings and
art to airplanes and computers.

In this research construction raw material rates are as
per Schedule of Rates (S.0.R.). These rates are
helpful in preparation of estimates and also to serve
as a guide in setting rates in connection with contract
agreements, a schedule of rates for all items of work
is maintained in the form of a printed book known as
Schedule of rates (SOR).

The schedule of rates consists of a group of items
such as excavation items, concrete items, masonry
items, demolition items, plumbing items,
electrification items etc.

As the rates of items mentioned in the schedule of
rates are likely to vary, the SOR is periodically
revised, usually after 3 years.

The Central Public Works Department (CPWD), a
premier construction organization of the government
of India, maintained printed schedule of rates book
for various items of work and estimate is prepared
with these rates. This SOR contains the rates of about
2500 to 3000 items. In the CPDW - SOR the items
are covered under different subheads like building
work, road work, water supply and sanitary items etc.

The price of the finished items are worked out by the
analysis of rates with the standard requirements of
materials, labour, equipments and necessary sundries
like water charges, contractor’s profit etc.

For region wise price variation analysis of
construction raw materials were find out by
Frequency distribution by using Statistical Package
for the Social Sciences (SPSS Statistics 17.0)
software.

EVOLUTION AND INNOVATION IN
MATERIALS FOR CIVIL ENGINEERING

No branch of engineering can provide such a long
historical perspective on the significance of materials
as civil construction. The survival of buildings,
bridges and roads from ancient to modern times
shows clearly the methods of construction in every
era and region, and demonstrates repeatedly the close
relation between available materials and structural
and architectural design.

It is often noted that over several millennia until, say,
the eighteenth century, substantial buildings
(pyramids, temples, cathedrals, palaces, large houses
and villas) and also bridges were necessarily
constructed in some form of masonry, using ‘as-
found” materials: first quarried stone, later
supplemented by fired clay brick. Thus the
mechanical basis of most structures lay in
compressive loading, which eventually found its
sublime expression in the arch, the vault and the
dome. Nonetheless, wood, another as-found material,
was used widely in construction. Being less durable,
such structures survive less frequently. Timber beams
resistant to bending carried tensile loads from earliest
times.
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Masonry structures may be built without jointing
mortars but only at greater cost, requiring shaped
stones; and jointing materials such as gypsum, resins,
bitumens, and, later, limes have been of value since
Egyptian times. The role of lime as a binder and the
eventual emergence of recognizably modern Portland
cements deserve more detailed discussion.

DESIGN OF QUESTIONNAIRES

QUESTIONS

1. How many cost of Fine Sand per cum?

2. How many cost of Coarse Sand per cum?

3. How many cost of Hand Broken Aggregate (90
mm to 25 mm size) per cum?

4. How many cost of Hand Broken Aggregate (63
mm to 40 mm size) per cum?

5. How many cost of Crushed Stone aggregate for
hard quality (40 mm to 63 mm size) per cum?

6. How many cost of Crushed Stone aggregate for
hard quality (40 mm size) per cum?

7. How many cost of Crushed Stone aggregate for
hard quality (20 mm size) per cum?

8. How many cost of Crushed Stone aggregate for
hard quality (10 mm size) per cum?

9. How many cost of Crushed Stone aggregate for
hard quality (10 mm to 20 mm size) per cum?

10. How many cost of Crushed Stone aggregate for
hard quality (6 mm to 10 mm size) per cum?

11. How many cost of Brick Aggregates (40 mm
size) per cum?

12. How many cost of Brick Aggregates (20 mm
size) per cum?

13. How many cost of Brick (Conventional size) per
1000 Nos.?

14. How many cost of Brick (Modular size - 20 mm
X 20 cm x 10 cm) per 1000 Nos.?

15. How many cost of Rubble per cum?

16. How many cost of Rubble Heavy (Weight not
less than 40 Kg.) per cum?

17. How many cost of Quarry Spalls per cum?

18. How many cost of White Bella stone (size 23
cm measured) per 100 Nos.?

19. How many cost of Screened Rounded Gravel
(10 mm size) per cum?

20. How many cost of Screened Rounded Gravel
(12 mm size) per cum?

21. How many cost of Murrum/Binding Material
per cum?

22. How many cost of Unscreened Gravel per cum?

23. How many cost of Hard Murrum per cum?

24. How many cost of Stone Dust per cum?

25. How many cost of Fly ash bricks conventional
per 1000 Nos.?

DATA ANALYSIS & DATA INTERPRETATION

Price variance of region wise construction materials
are found out by preparing survey guestionnaire and
raw materials data are collected from Schedule Of
Rates (SOR). Data analysis is done in Microsoft
Excel and Statistical Package for the Social Sciences
(SPSS Statistics 17.0) software.

Different Gujarat regions are included such as
Ahmedabad,  Gandhinagar, = Nadiad, = Anand,
Himatnagar, Mehsana, Patan, Palanpur, Bhuj, Rajkot,
Jamnagar, Surendranagar, Junagadh, Bhavnagar,
Amreli, Porbandar, Vadodara, Godhara, Bharuch,
Dahod, Rajpipla, Surat, Tapi, Dang, Valsad, Navsari.

FREQUENCY DISTRIBUTION

A frequency distribution is a table that divides a set of
data into a suitable number of classes, showing also
the number of items belonging to each class. Such a
table sacrifices some of the information contained in
the data. Properties of frequency distribution relating
to their shape are best exhibited through the use of
graph. The most common form of graphical
presentation of a frequency distribution is the
histogram. The histogram of a frequency distribution
is constructed of adjacent rectangles; the heights of
the rectangles represent the class frequencies and the
bases of the rectangles extend between successive
classes boundaries. A histogram extends between
successive classes boundaries.

FREQUENCY TABLE
'i:)'- Variables h;;iclquency (:fi)n.
1. | Fine Sand per cum (Ri.zi:O) (R;feo)
2. | Coarse Sand per cum (Ri.zégo) (R;fg,o)
3. | Hand Broken 30.8 3.8
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Aggregate (90 mm to (Rs.235) (Rs.260) White Bella stone (size 346 115
25 mm size) per cum 18. | 23 cm measured) per (Rs.2.500) (Rs.2225
Hand Broken 346 115 100 Nos. )

4. | Aggregate (63 mm to (Rs 2'90) (Rs 2'70) Screened Rounded 46 115
40 mm size) per cum ' ' 19. | Gravel (10 mm size) (Rs.iSO) (Rs.i75)
Crushed Stone per cum

5 aggregate for hard 34.6 7.7 Screened Rounde_d 346 15.4
quaht_y (40 mm to 63 (Rs.420) (Rs.400) 20. | Gravel (12 mm size) (Rs130) | (Rs. 140)
mm size) per cum per cum
Crushed Stone 21 Murrum/Binding 34.6 7.7

6 aggregate for hard 34.6 115 " | Material per cum (Rs.145) | (Rs.115)

" | quality (40 mm size) (Rs.520) (Rs.390) 2 Unscreened Gravel per 34.6 7.7
per cum " | cum (Rs.100) (Rs.95)
Crushed Stone 34.6 11.5

7 aggregate for hard 34.6 7.7 23. | Hard Murrum per cum (Rs.90) (Rs.125)

" | quality (20 mm size) (Rs.590) (Rs.500) 34.6 115
per cum 24. | Stone Dust per cum (Rs.125) (Rs.110)
Crushed Stone Fly ash bricks 385 7.7

8 aggregate for hard 34.6 11.5 25. | conventional per 1000 (Rs 3'150) (Rs.3500

" | quality (10 mm size) (Rs.580) (Rs.500) Nos. ' )
per cum
Crushed Stone ANALYSIS OF FREQUENCIES
aggregate for hard 34.6 15.4

9. quality (10 mm to 20 (Rs.455) (Rs.400) 1. As per figure 2, For Fine Sand maximum and
mm size) per cum mi'nimum opir%ions are 42.3% (Rs.180 - m'iddle
Crushed Stone pr%ce) at opinion no. 3 which frequency is 11
aggregate for hard 34.6 115 (h'1ghest) apd 7.7% (Rs.160 — be.tween 10\')vest to

10. quality (6 mm to 10 (Rs.380) (Rs.320) ml'dc?le price and Rs.230 - highest prlce.) at
mm size) per cum opinion no. 2 and 5 which frequency is 2

11 | Brick Aggregates (40 346 7.7 (lowest).

" | mm size) per cum (Rs.190) | (Rs.170) = R

12 Brick Aggregates (20 34.6 7.7 5': 308% /T 1lipsbi(5|;|

mm size) per cum (Rs.180) (Rs.140) § '.4 it \\ 3 :—?:;g
7.7 g° / s
Brick (Conventional 42.3 &y iy A R52%0

13 size) per 1000 Nos. (Rs.3050) (RS')3300 ﬁ‘ ’// a8} lﬁ]\‘f-\ 1 s
Brick (Modular size - 346 7.7 T T

14. | 20 mm x 20 cm x 10 (Rs 3'150) (Rs.3500 C':°°" The “P'f'°P"*'° Option
cm) per 1000 Nos. : ) Figure 2: Fine Sand (cum)

346 115 2. As per figure 3, For Coarse Sand maximum and

15. | Rubble per cum (Rs.170) (Rs.130) minimum opinions are 42.3% (Rs.200 - middle
Rubble Heavy (Weight price) at opinion no. 3 which frequency is 11

16. | not less than 40 Kg.) 34.6 11.5 (highest) and 7.7% (Rs.160 - between lowest to
per cum (Rs.175) | (Rs.215) middle price and Rs.230 — highest price) at

346 77 opinion no. 2 and 5 which frequency is 2

17. | Quarry Spalls per cum (Rs.115) (Rs.95) (lowest).
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121 % maximum and minimum opinions are 34.6%
1o g ions) (Rs.400 — between middle to highest price) at
g 9!. H’M," \ ; 25 23 opinion no. 4 which frequency is 9 (highest) and
é 5% /t i :; "2; 7.7% (Rs.420 — highest price) at opinion no. 5
i 4:1 | / L '-7'3;5-:,:7 o e ;jg which frequency is 2 (lowest).
PARENS
o< b e | o~
D 1 2 3 4 5 6 a1 {Cptions)
Choose The Appropriate Option z J 1. Rs 3>
Figure 3: Coarse Sand (Cum) % %l 19.2% § g: ggg
c 4 )/ \ 4. Rs400
3. As per figure 4, For Hand Broken Aggregate o 77 5. Rs.420
(90mm to 25mm) maximum and minimum “ I / ‘ _Y
opinions are 30.8% (Rs.340 — between middle oS & 2 2B e
to highest price) at opinion no. 4 which Choose Tha Appropriate Option
frequency is 8 (highest) and 3.8% (Rs.260 - Figure 6: Crushed Stone aggregate for hard
highest price) at opinion no. 5 which frequency quality (40mm to 63mm size) (Cum)
is 1 (lowest). 6. As per figure 7, For Crushed Stone aggregate
¥ S for hard quality (40mm size) maximum and
5 25Vc_;_'r|. 259m‘f % ""2’;'320"‘; minimum opinions are 34.6% (Rs.520 — highest
§ s 2 Rs210 price) at opinion no. 5 which frequency is 9
£, 1-54.‘ \\ . e (highest) and 11.5% (Rs.410 — between lowest
) / Z= \ - R-200 to middle price) at opinion no. 2 which
L ‘ - | frequency is 3 (lowest).
3 1 2 3 4 5 8 104

Choose The Appropriata Option
Figure 4: Hand Broken Aggregate (90mm to
25mm) (Cum)

©

{Optans)
Rs.320
Rs.410
Rs 475
Rs 490
Rs.520

Frequency
L7 O S

4. As per figure 5, For Hand Broken Aggregate
(63mm to 40mm) maximum and minimum ‘ N
opinions are 34.6% (Rs.290 - highest price) at oA 2 At 08
opinion no. 5 which frequency is 9 (highest) and Choose Tha Appropriate Option
11.5% (Rs.250 - between lowest to middle price
and Rs.270 — middle price) at opinion no. 2, 3

Figure 7: Crushed Stone aggregate for hard
quality (40mm size) (Cum)

which frequency is 3 (lowest). 7. As per figure 8, For Crushed Stone aggregate

10 for hard quality (20mm size) maximum and

S B | oo minimum opinions are 34.6% (Rs.590 — highest

g + BN s 1 :Sffg price) at opinion no. 5 which frequency is 9

% , 5L % wam (highest) and 7.7% (Rs.525 — between lowest to

b “‘ / 115% | \ : ;:”’gg medium price) at opinion no. 2 which frequency
24 ‘ ’ ' is 2 (lowest).

0 1 2 3 4 5 8
Choose The Appropriate Option

Figure 5: Hand Broken Aggregate (63mm
to40mm) (Cum)

5. As per figure 6, For Crushed Stone aggregate
for hard quality (40mm to 63mm size)
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9.

10 =

‘
a - (Options )
2 et 1. Rs.500
c 4 - ~
6 ", 2. Rs525
3| B& / \ 3, Rs5%
g |
S A15%) h |4 Rss5S5
s S DG N |5 Rs5%0
2 v ‘“] N
ovn—y“ < 1 —

0o 1 2 3 4 5 8
Choose The Appropriate Option

Figure 8: Crushed Stone aggregate for hard

quality (20mm size) (Cum)

As per figure 9, For Crushed Stone aggregate
for hard quality (10mm size) maximum and
minimum opinions are 34.6% (Rs.580 — highest
price) at opinion no. 5 which frequency is 9
(highest) and 11.5% (Rs.495 — lowest price) at
opinion no. 1 which frequency is 3 (lowest).

101
| 34

,—‘.!‘

B — ] {Options)
g" | : N 1 Rs.495
g & 1924 \ 2. Rs.500
> i [ 15 4% 3 Rs530
& 4 154l W N 4. Rs.560
l 5 Rs.580

o= ; T

a 1 2 3 4 5 6

Choose The Appropriate Option

Figure 9: Crushed Stone aggregate for hard

quality (10mm size) (Cum)

As per figure 10, For Crushed Stone aggregate
for hard quality (10mm to 20mm size)
maximum and minimum opinions are 34.6%
(Rs.455 — highest price) at opinion no. 5 which
frequency is 9 (highest) and 15.4% (Rs.400 —
lowest price, 415— between lowest to middle
price, 425 —middle price) at opinion no. 1, 2, 4
which frequency is 4 (lowest).

Tj
[ s ,é’-i‘*«:,,v\
| &4 4 ﬂ

0 1 2 3 4 5 8
Choose The Appropriate Option

10

[+ ]

(Cptions)
Rs.400
Rs 413
Rs.42%
Rs 440
R$ 455

Lo2)

Frequency
£

L R

5]

o

Figure 10: Crushed Stone aggregate for hard

quality (10mm to 20mm size) (Cum)

10. As per figure 11, For Crushed Stone aggregate

for hard quality (6bmm to 10mm size) maximum
and minimum opinions are 34.6% (Rs.365 —
between middle to highest price) at opinion no.
4 which frequency is 9 (highest) and 11.5%
(Rs.330 — between lowest to middle price) at
opinion no. 2 which frequency is 3 (lowest).

107

s & 7 \ {Opticns)
v | 1. Rs320
S 51 1920 fio2wl N 2. Rs330
g . 154% | 3 Rs350
e ¢ 4 Rs365
N 5 Rs380

bl

0-:”'1 Uy

0 1 2 3 4 5 8

Choose The Appropriate Option

Figure 11: Crushed Stone aggregate for hard

quality (6mm to 10mm size) (Cum)

11. As per figure 12, For Brick Aggregate (40mm

size) maximum and minimum opinions are
34.6% (Rs.190 — highest price) at opinion no. 5
which frequency is 9 (highest) and 7.7%
(Rs.175 — between middle to highest price) at
opinion no. 4 which frequency is 2 (lowest).

107

1 308% | {Optians )
] san
- 1. Rs.130
é . 2 Rs.t50
é_ S e 3 RsiM0
e 15.4% - ‘ 4. Rs175
[ 11.5% 5 Rs.190
2 - | 2 $.190
o4 p— '
0 1 2 3 4 5 €

Choose The Appropelate Option

Figure 12: Brick Aggregate (40mm size) (Cum)

12. As per figure 13, For Brick Aggregate (20mm

size) maximum and minimum opinions are
34.6% (Rs.160 — between middle to highest
price) at opinion no. 4 which frequency is 9
(highest) and 7.7% (Rs.140 — between lowest to
middle price) at opinion no. 2 which frequency
is 2 (lowest).
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10] 4 6% to middle price, 180 — highest price) at opinion
& [ ] (Options) no. 2, 5 which frequency is 3 (lowest).
Fy 1 Rs12% 1o i
§ 6 2 Rs.140 A an
g ; 3 Rs150 a1 -~ (Cptons)
b3 4 Rs160 gl
| 5. R 180 g ‘ 2 s
“ 3. Rs.160
o L . g 1 4 Ri :70
0D 1 2 3 * S 6 5. Rs.180
Chooss The Appropriate Option
Figure 13: Brick Aggregate (20mm size) (Cum) SR R s T R v T
Choose The Appropriate Option
13. As per figure 14, For Brick (Conventional size) Figure 16: Rubble (Cum)
maximum and minimum opinions are 42.3%
(Rs. 3050 —lowest price) at opinion no. 1 which 16. As per figure 17, For Rubble Heavy (Weight not
frequency is 11 (highest) and 7.7% (Rs.3100 — less than 40 kg.) maximum and minimum
between lowest to middle price) at opinion no. 2 opinions are 34.6% (Rs. 155 —lowest price) at
which frequency is 2 (lowest). opinion no. 1 which frequency is 9 (highest) and
o 11.5% (Rs.230 — highest price) at opinion no. 5
ol s which frequency is 3 (lowest).
Z e 1. R5.3050 o ...
g - 2. Rs3100 | =2
g o 19 2% 19.2% 3 Rs.3225 a1 PN {Options )
i N ] |4 Rrs3s0o 7 \ 1 Rs155
i s 5. Rs.3320 § &1 : 2. Rs175
2f ‘ l * g | 3 Rs.190
I ——l - e 4 4 Rs215
8 3 2 3 4 : 5 Rs230

9.2%\
15 4%
0 1 2 3 4 5 8 | / !
g 24/ \ !
Choose The Appropriate Option [
ol NI |
3 4 -] 6

Figure 14: Brick (Conventional size) (1000 Nos.) 3 4 2
Choose The Appropriate Option

14. As per figure 15, For Brick (Modular size- Figure 17: Rubble Heavy (Weight not less than 40

20mm x20cm x10cm) maximum and minimum

. . kgs.) (Cum)
opinions are 34.6% (Rs. 3150 —lowest price) at
opinion no. 1 which frequency is 9 (highest) and 17. As per figure 18, For Quarry Spalls maximum
7.7% (Rs.3200 —between lowest to middle and minimum opinions are 34.6% (Rs. 95 —
price) at opinion no. 2 which frequency is 2 lowest price) at opinion no. 1 which frequency
(lowest). is 9 (highest) and 7.7% (Rs.140 — between
ol | middle to highest price) at opinion no. 4 which
s | 26.9% (Cptians) frequency is 2 (lowest).
= 1 Re.3150 [
g 6 e 2 R: 3200 e T
4 ¢ (. 3. Rs.3350 o :
K /“ 1’“"‘5-“"'  Re 3390 > 8 (X _"C:s'_';':"
oA A | 5. Rs 3500 § . :" 6% Ciori
; ‘ [ [ ™~ g 5 %) \ £l 3. Rs.130
ol- R R L ol e 4 4. Rs.140
0 1 2 3 4 5 8 5 Rs.165
Chooss The Appropriate Option 2y l [ |' & k
Figure 15: Brick (Modular size-20mm x20cm oy = g T e 8
Xlocm) (1000 NOS') Choose The Appropriste Option

15. As per figure 16, For Rubble maximum and Figure 18: Quarry Spalls (Cum)

minimum opinions are 34.6% (Rs. 130 —lowest 18. As per figure 19, For White Bella Stone (size
price) at opinion no. 1 which frequency is 9 23cm  measured) maximum and minimum
(highest) and 11.5% (Rs.145 — between lowest opinions are 34.6% (Rs. 2100 —lowest price) at
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opinion no. 1 which frequency is 9 (highest) and Figure 21: Screened Rounded Gravel (12mm size)
11.5% (Rs.2225 — between lowest to middle (Cum)
price) at opinion no. 2 which frequency is 3

21. As per figure 22, For Murrum/Binding Material
maximum and minimum opinions are 34.6%
(Rs. 75 —lowest price) at opinion no. 1 which

(lowest).

(Optians)

z 1. Rs2100 frequency is 9 (highest) and 7.7% (Rs.115 —
g ““‘[ it middle price) at opinion no. 3 which frequency
& 4 4 Rs2500 is 2 (lowest).
5 Rs2630
I 0 s
"% 7 23 % 8 & . 26.9% ; ki)
Choose The Appropriate Option § 6 : 0% 2. Rs.80
Figure 19: White Bella Stone (size 23cm 2 N B |2 Reiss
&4 ? 1155 4 Rs.130
measured) (100 Nos.) 1/ ‘ 7.7T% \k 5 Rs143
19. As per figure 20, For Screened Rounded Gravel 5 7 J—;l; \s'
(10mm size) maximum and minimum opinions Choase The Appropriata Option
are 34.6% (Rs. 100 —lowest price) at opinion no. Figure 22: Murrum/Binding Material (Cum)

1 which frequency is 9 (highest) and 11.5%
(Rs.175 —highest price) at opinion no. 5 which
frequency is 3 (lowest).

22. As per figure 23, For Unscreened Gravel
maximum and minimum opinions are 34.6%
(Rs. 95 — lowest price) at opinion no. 1 which

107 6
i g frequency is 9 (highest) and 7.7% (Rs.100 —
3 = 1 'o;::g;" between lowest to middle price) at opinion no. 2
$° e which frequency is 2 (lowest).
& 4] 4. Rs.150 T
o/ 5. Rs175 3O
T &1 ‘ 7 26.9% (Opticns)
o ! g i , M 1 Rs85
0 1+ 2 3 4 S5 b g 6] | 2. Rs.100
Choose The Appropriate Option g i 3. Rs125
w 9 4. Rs130
Figure 20: Screened Rounded Gravel (10mm size) | /B 5 Rs.14%
(Cum) il
g T T I
] 1 2 3 4 5 6
20. As per figure 21, For Screened Rounded Gravel Chooss The A,;op,,,,, Option
(12mm size) maximum and minimum opinions Figure 23: Unscreened Gravel (Cum)
are 34.6% (Rs. 110 — lowest price) at opinion .
no. 1 which frequency is 9 (highest) and 15.4% 23. As per figure 24, For Hard Murrum maximum
(Rs.140 — middle price, Rs.160 — between and minimum opinions are 34.6% (Rs. 75 —
middle to highest price, Rs.190 — highest price) ?owest prlce) at opinion no. 1 which frequency
at opinion no. 3, 4, 5 which frequency is 4 is 9 (highest) and 11.5% (Rs.125 — between
(lowest). middle to highest price) at opinion no. 4 which
1] 1 frequency is 3 (lowest).
| of
81 . {Options) s | Heali
g | N\ 1. Rs.110 81 (Opkons)
§ 'ﬁ‘ /19 2% z"\ 2 Rs130 Fd ‘ - 1 ‘-ll-;; 15
o T 5 4 3 Rs.14D S &1 £ g g 2 2 Rs30
£/ L] e B8 |3 R
. i w 4 5 4 Rs125
1 \ | 1/ N ‘ 5 Rs130
o 2 proY i ‘ T\
0 1 2 3 Rl 5 6 o 1=
Choose The Appropriate Option Y 1 2 3 4 5 &

Choose The Appropriate Option
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24.

25.

Figure 24: Hard Murrum (Cum)

As per figure 25, For Stone dust maximum and
minimum opinions are 34.6% (Rs. 110 — lowest
price) at opinion no. 1 which frequency is 9
(highest) and 11.5% (Rs.120 — between lowest
to middle price, Rs.145 — highest price) at
opinion no. 2, 5 which frequency is 3 (lowest).

10

8 | (Options)
g Y At > R
g 6 192 2. Rs.120
4 i 3 Rs.125
4 ¥ 4. Rs130

5 Rs 145

dil’d

o ¢+ 2 3
Choose The Appropriate Option

Figure 25: Stone dust (Cum)

As per figure 26, For Fly ash bricks
conventional maximum and minimum opinions
are 38.5% (Rs. 3150 — lowest price) at opinion
no. 1 which frequency is 10 (highest) and 7.7%
(Rs.3220 — between lowest to middle price) at

opinion no. 2 which frequency is 2 (lowest).
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Rs.3150
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Rs.3350
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Rs.3500

. 19.2%
15.4% K
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Figure 26: Fly ash bricks conventional (1000 Nos.)

CONCLUSIONS

Following conclusions are drawn from the frequency
distribution analysis:

a)

ISSN: 2231-5381

For Fine Sand and Coarse Sand price opinions
are more on Rs.180 and Rs.200 respectively
those are medium costly compare to highest
prices in Gandhinagar, Ahmedabad, Nadiad,
Anand, Himatnagar, Mehsana, Patan, Palanpur,
Bhuj, Rajkot, Jamnagar so there is low price
variation compare to lowest price.

b)

<)

d)

For Hand Broken Aggregate - 90mm to 25mm,
63mm to 40mm price opinion are more on
Rs.340 that is between medium to highest price
compare to lowest prices and Rs.290 that is
highest costly compare to lowest and medium
prices respectively in Gandhinagar, Ahmedabad,
Nadiad, Anand, Himatnagar, Mehsana, Patan,
Palanpur, Bhuj, Rajkot, Jamnagar so there is a
price variation compare to lowest price.

For Brick (Conventional size) price opinions are
more on Rs.3050 that is the lowest price in
Nadiad, Anand, Himatnagar, Mehsana, Patan,
Palanpur, Bhuj Amreli, Porbabdar, Surat,
Navasari and for Brick (Modular size-20mm
x20cm x10cm) price opinions are more on
Rs.3150 that is the lowest price in Nadiad,
Anand, Himatnagar, Mehsana, Patan, Palanpur,
Bhuj, Rajpipla, Surat so there is no any price
variation and beneficial for purchasing.

For Fly ash bricks conventional price opinions
are more on Rs. 3150 that is the lowest price in
Nadiad, Anand, Himatnagar, Mehsana, Patan,
Palanpur, Bhuj, Rajkot, Jamnagar,
Surendranagar so there is no any price variation
and beneficial for purchasing and so on.
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