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THEERAWAT PEERAPATTANAPONG : THE ESTIMATION OF
CONSTRUCTION PROJECT TIME FOR HIGHWAY MAINTENACE USING
MULTIPLE REGRESSION ANALYSES : CASE STUDY BUREAU OF
HIGHWAY 5 KHONKAEN. ADVISOR : ASST PROF. VACHARAPOOM
BENJAORAN, Ph.D.

This research aims to create an estimation model for the construction project
time of the highway-restoration work. This construction work is pavement in-place
recycling of the asphalt surface. The estimation of this project time is required for an
establishment of the public-work contract. The estimation process starts from
specifying four construction activity groups and two of the lag times. They are such as
Preparation, Stabilization, Surface, Marking, Lag time A and Lag time B. Then, to
identify the factors which significantly affect the durations of these activity groups
and lag times. Actual data of the 15 historical projects are collected and used for the
multiple regression analyses. The result is the project time estimation model for this
type of construction work.

After that, the model is verified with the actual data of four historical projects.
The results showed that the average error is + 24% and within a range *+ 44%. These
average error and range of error are less than the ones which were estimated using the
existing method. The existing method provided the +54% average error and + 118%
error range. Therefore, these verification results ensures that the model can give an

estimated construction project time more accurately.
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MODEL 1

Lag A = BO + Bl J+ BZ K+ 83 E+ 64 surface time + BS stabilization time + [36 C+

B7Mm

MODEL 2

Lag A= BO + B2 K+ B3 E+ B4 surface time + BS stabilization time + Bé C+ B7 M
MODEL 3
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MODEL 5
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MODEL 6

Lag A= BO + B4 surface time + BS stabilization time

=9.404 — 0.336 surface time +0.747 stabilization time

] 9 '
19 4.1 Tupeumsaadondnlsdasziingaunsoanos o uvesszeznaunon A
AMFUMIAATIZHANNMTOADOBVDINGNITULAL 5L OZIAUNAOUD UL KU UIALIAU

1 1 k4
5383&3?31&1’?5611 A cdﬁqmmsaﬁ;ﬂﬁnmiaﬂa@mm%’aummLgmazﬂqwu FIWIMNITLOZIA)

E4
v A

A ] ' A o 9 ' 9 o Y
maamaumaxﬂqmmﬂumﬂﬁﬂumsﬂszumi:szrm1ﬂaﬁiwwmmqqmﬂﬂmu
preparation time = 0.018 G
stabilize time = 12.895 + 0.003 A

surface time = 24.733



33
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Tasams preparation | stabilization | surface time marking lag A lag B
‘ﬁ time time M time o} o)l
M gl )l
1 32 4 8 4 2
2 7 18 12 25 5
3 5 18 44 13 13
4 66 16 28 4 2
5 24 47 27 45 1
6 40 13 33 13 5
7 32 18 16 18 1
8 7 22 10 18 2
9 26 16 12 14 0
10 52 21 32 13 0
11 39 46 65 12 8
12 53 17 21 8 2
13 89 39 18 35 0
14 46 21 16 12 4
15 69 13 29 28 0
16 25 14 28 7 31
17 7 18 50 10 3
18 35 25 72 12 1
19 32 23 24 19 3
LV

Tasamsn 1 -15

TA5aMsN 16 — 19
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Tasams aadt soft spot | crushed rock recycling length stabilization

‘ﬁ AU .. leveling A7.4. u. _transpot
av.u. vauy nu.

1 2166 310 790 26569 2950 164
2 3607 600 981 32700 3600 87
3 3417 200 521.14 40395.63 3850 132
4 3417 323 2429 46978 5230 115
5 2402 730 923 30768 3400 163
6 3097 505 813 27093 3300 120
7 2347 2171 2167 72261 9500 158
8 3384 1500 978 32617 3623 115
9 2347 1441 890 29650 3240 129
10 3384 2020 2022 67417 7400 127
11 11102 330 842.7 28090 3230 180
12 2317 120 2419 48375 5375 200
13 2166 150 1390 46495 5100 157
14 2166 250 1375 45825 5050 152
15 2317 600 984 32773 4000 203
16 5431 810 1335 26678.95 3285 176
17 3262 630 3130 62600 6900 155
18 5431 790 1965 39300 4900 194
19 1875 460 2275 45500 4710 122

LV

TA3amsa 1 - 15 1 dudoyalumsaranvuians

TA5aMsN 16 — 19
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Y o o ' A o A v dg’
“l“vamiuwﬂﬁaumﬂmmﬂaaumaummmemﬁmwu
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Tasams wide prime coat | tack coat asphalt surface tr | thermoplastic

‘ﬁ u. M73.4. N73.4. concrete anspot M73.4.
a1.4l. nul.

1 9 26569 243 1340 35 650
2 9 32700 0 1635 40 850
3 9 40395.63 0 2028.78 90 958.02
4 10 46978 0 2348.9 35 1449.2
5 9 30768 0 1538 55 900
6 8 27093 0 1355 117 1159
7 8 72261 0 3613.05 147 2065
8 9 32617 634.2 1662 104 1258.46
9 9 29650 0 1483 118 912
10 9 67417 301 3386 116 1837
11 8 28090 0 1404.5 1 856.8
12 9 48375 0 2419 40 1266.2
13 9 46495 0 2325 44 1320
14 9 45825 234 2303 49 1320
15 8 32773 352 1657 32 1000
16 8 26678.95 216 1344.75 45 830
17 9 62600 0 3130 68 1640
18 8 39300 0 1965 100 1160
19 9 45500 0 2275 50 1190

WL

TAsemshi 1 - 15 1udoyalumsarauusianss

TA5aMsN 16 — 19
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Tn39M5 | stabilization | surface | J2@LIA 32820001 1adusneaa

‘ﬁ time/surface | time/mar ﬂ"E]ﬁ’%}N ﬁaﬁ%’mgé”s UIN
time king | emuuey | aSaluau
time U o)y

1 0.5 2.67 118 49 13,915,013.00
2 1.5 4 123 52 15,053,828.00
3 0.41 22 118 77 16,188,131.20
4 0.57 14 113 102 19,727,414.00
5 1.74 13.5 124 99 16,226,105.00
6 0.39 16.5 122 93 13,905,568.00
7 1.12 5.33 163 70 28,616,629.00
8 2.2 5 137 39 17,153,910.67
9 1.33 4 122 55 15,205,804.00
10 0.66 16 167 99 29,592,790.00
11 0.71 16.25 132 128 14,791,366.52
12 0.81 4.2 148 89 22,251,861.00
13 2.17 9 144 144 20,927,878.00
14 1.31 5.33 141 81 20,728,645.00
15 0.45 14.5 128 128 15,529,825.00
16 0.5 7 121 95 14,875,487.00
17 0.36 25 157 72 26,663,842.00
18 0.35 14.4 135 125 19,023,808.00
19 0.96 4.8 136 83 19,620,519.00

NN

TAsemshi 1 - 15 1udoyalumsarauiianss

TA5aMsN 16 — 19
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M13519% 0.1 dulszanimsdadulatazmaaianaouuInIgIUYINGUIUIAST JUNS

Model R R Square Adjusted R square Std. Error of the Estimate
1 0.613 0.376 0.206 21.616
2 0.612 0.375 0.270 20.722
3 0.488 0.238 0.179 21.980
M119d 1.2 midanzianulsdsiunuumasivesnguauaioums
Model 3 Sum of Squares Df Mean Square F Sig.
Regression 1959.354 1 1959.354 4.056 0.065
Residual 6280.380 13 483.106
Total 8239.733 14
M3 1.3 awlsdasesnegluaunInnnsuINguNLNTsuNS
Model 3 Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 15.089 13.220 1.141 0.274
G 0.018 0.009 0.488 2.014 0.065
M1399 .4 Aulsdasz i liegluaumsoanesvesnquaruassums
Model 3 Beta In t Sig. Partial
Correlation
A -0.009 -0.033 0.974 -0.010
-0.380 -1.620 0.131 -0.424




‘i’ % =)
Q15199 v.5 duszan

g

46

smsaaaulaazmaaianasuIasgIueInguuL sl jegunn

Model R R Square Adjusted R square Std. Error of the Estimate
1 0.560 0.314 -0.068 12.724
2 0.547 0.299 0.018 12.201
3 0.539 0.291 0.097 11.701
4 0.518 0.268 0.146 11.381
5 0.494 0.244 0.186 11.111

A a 4 = ' o
$13719N V.6 ﬂ'lﬁ'Jlﬂ5']3Wﬂ')'lllLLﬂiﬂﬁ'Ju!ﬂJ‘]J‘VﬂQLﬂEJ'JGUENﬂQNQWUﬂiﬂﬂzﬂﬂmﬂTW

Model 5 Sum of Squares Df Mean Square F Sig.
Regression 518.148 1 518.148 4.197 0.061
Residual 1604.785 13 123.445
Total 2122.933 14
M3°199 1.7 dwlsdasenegluaumsnnnssveinguiuliuljagunin
Model 5 Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 12.895 5.262 2.451 0.029
A 0.003 0.001 0.494 2.049 0.061
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tﬂ' 53 a ti' ) 1 1 ol
M350 0.8 Amlsdaszi hisgluaumsnanesvesnguauilsuilgegunin

Model 5 Beta In t Sig. Partial
Correlation

F -0.034 -0.136 0.894 -0.039

G -0.013 -0.050 0.961 -0.014

C 0.079 0.300 0.770 0.086

D 0.155 0.625 0.544 0.178

{ ¢ 1 4 1 a
A5190N 9.9 ﬁmJizﬁ‘ﬂﬁmmﬂﬁusli]uazmﬂammﬁ@um1mgwmmﬂqmmmma

Model R R Square Adjusted R square Std. Error of the Estimate
1 0.540 0.291 0.008 15.016
2 0.536 0.287 0.093 14.357
3 0.470 0.221 0.092 14.367
4 0.345 0.119 0.051 14.683
5 0.000 0.000 0.000 15.073

{ a J J a
GﬂiNﬁ 9.10 ﬂﬁ’)mi13‘Hﬂ’Hlll,Lﬂiﬂi’)u!m’ﬂﬂNlaﬂ’)"U@Qﬂ’cpNTLlW’J‘ﬂN

Model 5 Sum of Squares Df Mean Square F Sig.
Regression 0.000 0 0.000 0.000 0.000
Residual 3180.933 14 227.210
Total 3180.933 14
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Model 5 Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 24.733 3.892 6.355 0.000
M350 0.12 dwlsoaszi luegluanminanosveanguauHINg
Model 5 Beta In Sig. Partial
Correlation

K -0.089 -0.321 0.753 -0.089

J -0.288 -1.086 0.297 -0.288

E -0.257 -0.957 0.356 -0.257

C -0.345 -1.325 0.208 -0.345

A15199 v.13 duilszansnisaad

4
v

a

Gl,i]!,l,a$ﬂl1ﬂﬁ1mﬂ§6ulﬂ@]ij§1uﬂl®\ﬁ$EJ%L’JQH‘HS’EJSJ A

Model R R Square Adjusted R square Std. Error of the Estimate
1 0.778 0.606 0.211 10.121
2 0.778 0.606 0.310 9.467
3 0.776 0.602 0.381 8.963
4 0.775 0.600 0.441 8.522
5 0.770 0.593 0.481 8.205
6 0.723 0.522 0.443 8.508
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Model 6 Sum of Squares Df Mean Square F Sig.
Regression 949.140 2 474.570 6.556 0.012
Residual 868.593 12 72.383
Total 1817.733 14
M350 0,15 dulsdaszegluaumsnanosuesszeznauiaon A
Model 6 Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 9.404 5.072 1.854 0.088
szﬂmmmuﬁmn -0.336 0.169 -0.445 -1.984 0.071
sraznanulsulyquan | 0747 0.207 0.807 3.600 0.004
M15199 .16 Awlsdasz lodluaumsnanosupszegnannaon A
Model 6 Beta In t Sig. Partial
Correlation
J 0.005 0.023 0.982 0.007
E 0.070 0.321 0.754 0.096
M -0.065 -0.118 0.908 -0.036
K -0.102 -0.494 0.631 -0.147
C -0.284 -1.379 0.195 -0.384
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%uazﬂ'mammﬁeummgmmmszﬂzzammﬁau B

Model R R Square Adjusted R square Std. Error of the Estimate
1 0.663 0.440 0.020 3.569
2 0.660 0.436 0.123 3.376
3 0.654 0.427 0.198 3.229
4 0.648 0.420 0.262 3.097
5 0.600 0.360 0.253 3.116
6 0.491 0.241 0.182 3.261
A1519N V.18 ﬂ"l'i%tﬂﬁ%ﬁ'ﬂ’ﬂllLL‘]JT]JTJHLL‘U‘UVI'l\‘ll?]ﬂ’)‘"@\ﬁ%&’)ﬁ"llﬁﬁﬂu B
Model 6 Sum of Squares Df Mean Square F Sig.
Regression 43.788 1 43.788 4.119 0.063
Residual 138.212 13 10.632
Total 182.000 14
a13199 .19 dawnlsdaszined luaumsnanesvedszeznanraon B
Model 6 Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 0.105 1.656 0.063 0.950
N 0.285 0.141 0.491 2.029 0.063
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Model 6 Beta In t Sig. Partial
Correlation

J -0.187 -0.749 0.468 -0.211

C -0.025 -0.097 0.924 -0.028

A 0.346 1.377 0.194 0.369

K -0.244 -1.012 0.332 -0.280

52OLNATNUAITUITI 0.386 1.494 0.161 0.396
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