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Abstract

The objective of this research is to develop the regression models for rapid and suitable cost
estimation of the High Density Polyethylene natural gas pipeline of sizes 63, 110, 160 and 225
millimeters. This natural gas pipeline network is located in Hemaraj area. Total of 70 data from 46
projects from years 2009 to 2013 were collected for the study. These data are divided into two
parts. The first part, 60 data from 38 projects, is used to develop regression models and the second
part, 10 data from 8 projects, is used to test the performance of the regression models. The total
construction cost of each project is composed of material cost, labor cost, and survey cost including
design and Right of Way (ROW) permission cost. By using stepwise regression, the results indicate
that significant independent variables are pipe length, number of valves, construction methods,
and categories of pipeline functions. The mean absolute percentage errors of the estimates of total
costs for the testing data are in the range of 3.03 to 12.80 percent which are acceptable. Thus,
these regression models can expedite the preliminary cost estimation and this technique is

applicable to actual practice.

Keywords: regression model; stepwise regression; preliminary cost estimation; natural gas pipeline
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664
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Labor Costy =—7,259 + 3,124Meifhod2 1

+ 5,220Meifhocl2 5
+7,545Method, 6

+27,853Method, .
(3) iovun 160 Dadiuns Faaunisi
(16)

Labor Cosi.‘3 =89,083 + 2, 473Meifhod3 1

+8, 420Meth0d3,6



T 25 avuil 4 nsngrau - RamiAu 2560

15815 memansiasinalulad

+ 31,397Meth0d3,7

+735,112Type
(@) iowunn 225 fadluns feaun1si
a7

Labor Cost 4 =170,842 + 6, 203 Method 41
+ 11, 353 Method 46

+1,983,773Type
ﬂ’]i%Lﬂﬁ?SﬁLﬂ‘HL‘Vl%@%@ﬁf;f’]LL‘U‘Uﬂ']i

AANDUATNIITANANUHNUAINLAYYED (residual
plot) uanef10813893U7N 5 Fudunnuniniay
LAADVDIAILUUNITOAD0UUDIAIUTZ U

Aunuianial dmsuvievunn 63 fadiuns

(Valve Cost ) annusunnaziiulaitludinues
Normal Probability Plot in15uansHanIsnaday
Anderson-Daring (AD) %mﬂumimaaudﬁagaﬁ
sUnuumswanuasiiaulenield wanismaaoudien
P-value 117U 0.387 uNNINszAUtBdIAg 0.05
Fsanunsaagdldinavvdeiinisuanuasund 9
sefuAadesiu 95 Wesidud Turnied residuals
versus fit uansliAuInAwnaolinuLUTUTIY
AsTl wenani] residuals versus order wan sl
Tuawnielifanduiusiu Jsaunsoaguladnm
wuunmsanaesfuluauaunigiunisonney 9
LNLAAMMEDvRsTILUUNSannaEBY 9 1l

ludnuagiaeatuiugun 5

Residual Plots for Valve Cost 1
MNormal Probability Plot

ag
N 20
AD 0372

& P-Value 0387
E
o
g 50
o
o

10

.

-1000 [} 1000
Residual
Histogram

48
o 26
=
g
T o24
w
£
ke

12

2 | |

1000 -500 0 5040 1000
Residual

Versus Fits
[ ]
1000 . .
»
§ 500 .
- -
“w o . .
= - .
500 -
1000 ' *
28000 28000 30000 2000 34000
Fitted Value
Versus Order

1000
E 500
T
= o
(=

-500

-1000

2 4 6 8 10 12 14 16 18 @2
Observation Order

JUN 5 wnun miAvviiovaeuuTan1ad dmsuvieving 63 Taduns

AEDNIINNINAFOURIKUUNITANaeET IR uaLNT0aTULARIRN5797 2

665



15ar5mermansiasinalulad

T 25 avuil 4 nsngax - Faniay 2560

AN5197 2 ANEDRINNNITNAFBUMILUUNITOADDY

faudsany R? RZ, VIF AD (P-Value)
Valve Cost, 0.9270 0.9230 1.000 0.372 (0.387)
Valve Cost, 0.9450 0.9360 1.098 0.158 (0.938)
Valve Costy 0.9972 0.9953 4.417 0.489 (0.131)
Valve Cost, 0.9993 0.9989 3.383 0.241 (0.650)
Labor Cost, 0.9955 0.9949 1.008 0.701 (0.057)
Labor Cost, 0.9596 0.9435 1.125 - 1.731 0.594 (0.101)
Labor Cost 0.9999 0.9997 2.348 - 3.267 0.489 (0.131)
Labor Cost, 0.9950 0.9899 1.248 - 3.066 0.164 (0.900)
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A19199 3 AUNUNUAITI TIWTINNTERNKUY
LAZYDBUYINIINNUIBNUTIVEN

NUNTULFALYI9ANNY1IN

, AUNUNUFITI S9N
%39ANUY?
DONUUULAZYDOYLYINDIN
(m9) . N
PUILIUANVBINUNA (UD)
1o8n31 50 97,750
17AN731 50
o0 106,750
wekadiAy 200
11AN37 200
Yo e 122,500
welaliiu 360
11AN37 360
Tl o 142,500
webalbAi 1,500
111791 1,500 150,000
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Total Cost; = Pipe Cost; + Valve Cost;
+ Labor Costi + ROW Costi
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MAPE 983A1Usganed
, , AUNUUAITIY TINN ,
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#519 A52988U B A52980U . 752980 . 752980
. . Fnuy . fuuy . fuuy .
fuuy FluY FluY FUUU FUUU
63 1.62 % 3.87 % 14.64 % 8.58 % 2585 % 31.05 % 13.98 % 12.80 %
110 7.05 % 11.61 % 15.99 % 6.83 % 40.19 % 45.89 % 12.02 % 6.82 %
160 5.65 % 212 % 0.37 % 351 % 48.24 % 13.84 % 1.51 % 3.03 %
225 3.32% 2.25 % 8.87 % 8.95 % 17.47 % 0.00 % 7.85 % 7.80 %
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