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Summary

Recently, there are many roundabouts installation works which are being
ordered to provide convenient transportation to road users as well as to
eliminate traffic accidents and traffic delays. As a result, even in Jeju since
2010, organizing and operating disruptive non-signalized intersections such as
causing traffic accidents, increasing in cases of violations and unwanted
signal latency at the intersection into roundabouts are preferentially
performed.

However a systematic study about prediction of construction is insufficient in
the early stages of construction of roundabouts as well as the unit price and
the criterion to predict the approximate cost of construction of roundabouts
are not established.

Therefore, in this study, it is aimed to suggest a calculation model for
approximate construction cost to make roundabouts in the early stages of
construction by considering the conditions of the construction site with
roundabouts currently installed in Jeju.

For this purpose, we collected, analyzed and utilized specifications such as
reports, statements, drawings, quantity output document about 25
roundabouts whose design was made in Jeju from January 2012 to March
2013. Items which have high proportion of cost of construction were mainly
analyzed on the basis of the results of cost analysis, and approximate cost
estimation model was proposed through regression analysis based on
regression equation or statistical analysis after deriving the items that affect

cost.

We derived cost by type such as excavations, drain hole, structure works,

_Vi_



packing works, secondary work, key materials and cost per unit by inputting
the quantity of the approximate quantity of construction of roundabouts to
quantity values in the statement, and major influence factors by type derived

through this.

As a result of correlation analysis, it showed that there are significant
relationships between packaging break and earthwork. For the drain hole, it
showed that there are significant relationships with the extension of drainage.
In the structure work, it showed a significant relationship between building a
crown concrete and boulder stone, and the relationship with green belt border
installation appeared in the case of package work. About secondary work, it
showed a significant relationship with large signs installation, and carry-in
materials and incidental expenses showed a significant relationship with
subbase. As a result verified about derived regression equation, very high
prediction accuracy was analyzed by showing the difference of 2.3%, 3.7%,
5.8% for error rate of the amount of the estimated and designed through a

regression equation.

In this study, regression equation of approximate construction cost was
derived through regression analysis based on design data of 25 roundabouts
construction in Jeju, and it was analyzed to have a high prediction accuracy.
If it could based on more data in the future, the results are expected to be
more reliable. Also regression model derived in this study for the approximate
construction cost of roundabouts is expected to be utilized to reflect the

budget of relevant construction cost and decision—-making.
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<Table 3-2> Criteria of Correlation Coefficient.
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<Table 4-2> Classification of Roundabouts Detailed Construction.
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<Figure 4-19> Minitab Regression Analysis for Appurtenant Work Vs.

Large Signs Installation.
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<Figure 4-20> Minitab Correlation Analysis for Materials Vs.
Subbase.
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<Figure 4-21> Minitab Regression Analysis for Materials Vs.
Subbase.
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<Figure 4-22> Minitab Correlation Analysis for Incidental Expenses
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<Figure 4-23> Minitab Regression Analysis for Incidental Expenses

Vs. Subbase.
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<Table 4-3> Regression Equation.
T F 3] A 2 W H| 11
E 3F(1) Y, = 6,881,956 + 24,223 X, X, =X 77
Wl =3(y,) |Y,=—65,687+128,741X, X, =0 Al A A A
X=X ZAYE
TE2EFT(Y,) | Yy =87,348+19,704.X; + 44,258 X,
X, =14%7
x43(y,) |Y,=11,696,997+ 30,365.X; X, =52 o) Al A
FoE(y;) | Y, =27,698,455+ 8,368,035 X} X,=tH & A&
Al AN (Y) | Y = 1,055,131 4+ 11,500.X,, X,,=RE7S
Fo 48 (y,) | Y, =5,831,978 + 4,892 X, X, =R Z

<Table 4-4> Model Validation of Construction Inference Outline

A % EEED ZA ol <3 oA g
AdA 36,136,516 89,372,976 -3,326,460 3.7%
Bd % 90,025,502 92,107,519 -2,082,017 2.3%
Cax 75,852,434 80,526,369 -4,673,935 5.8%
AARAA S ER FATAT AATATe v A 7 Aol g oA
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<Table 4-5> Construction Verification by Detailed Construction

K ABI
== 274 =
CEIETE B B B BRANA) | =AG)  KOIB-A)
E3WyD 6,881,156 + 24,223 X L& 7| (m") 6,881,156 + 24,223 X 166 + 0 X (] 10,902,174 | 14,203,102 3,300,928
Hi =3 (y2) -65,687 + 128,741 X Hij==A| & A ZH(m) -65,687 + 128,741 X 126 + 0 X 0 16,155,679 | 14,897,270 -1,258,409
TEE=S(Y3) 87,348 + 19,704 X MTtEIAZ|E AT (M) + 44,258 X A% 7|(m*) 87,348 + 19,704 X 14 + 44,258 X 35 1,912,234 2,050,592 138,358
23S 11,696,997 + 30,365 X =X|CH A A A4 (m) 11,696,997 + 30,365 X 336 + 0 X (6] 21,899,637 | 20,482,629 -1,417,008
HiE(y5) 27,698,455 + 8,368,035 X CHE HX|EHIHA) 27,698,455 + 8,368,035 X 0 + 0 X 0 27,698,455 | 25,430,364 -2,268,091
AF= XHXH (y6) 1,055,131 + 11,500 X EX=7|&(m") 1,055,131 + 11,500 X 239 + 0 X (] 3,803,631 3,458,000 -345,631
2ol Zd|(y7) 5,831,978 + 4,892 X EX7|&(m) 5,831,978 + 4,892 X 239 + 0 X 0 7,001,166 5,614,559 -1,386,607
Al 89,372,976 | 86,136,516 -3,236,460
KB
== =
CEIETE B RS Ma HRAMA) | =AG)  KOIB-A)
ESD 6,881,156 + 24,223 X L EIH 7| (m") 6,881,156 + 24,223 X 16 + 0 X (0] 7,268,724 6,889,973 -378,751
Hi ==& (y2) -65,687 + 128,741 X Hj = A| A AHEH(m) -65,687 + 128,741 X 0 + 0 X 0 -65,687 0 65,687
TE=S(3) 87,348 + 19,704 X MTtEIAZ|E AT (M) + 44,258 X ™A% 7|(m*) 87,348 + 19,704 X 79 + 44,258 X 139 7,795,826 8,316,982 521,156
234 11,696,997 + 30,365 X = X|CHZA A A4 (m) 11,696,997 + 30,365 X 213 + 0 X 0 18,164,742 | 16,238,620 -1,926,122
HlE(y5) 27,698,455 + 8,368,035 X CHE HX|EH(IHA) 27,698,455 + 8,368,035 X 2+ 0 X 0 44,434,525 | 44,943,753 509,228
AP XHXH (y6) 1,055,131 + 11,500 X EZ=7|&(m’) 1,055,131 + 11,500 X 465 + 0 X (] 6,402,631 5,696,000 -706,631
2ol Zd|(y7) 5,831,978 + 4,892 X EX7|&(m’) 5,831,978 + 4,892 X 465 + 0 X 0 8,106,758 7,940,174 -166,584
92,107,519 | 90,025,502 -2,082,017
X Coiz
== =
CEETE B R B HRANA) | =AG)  KOIB-A)
ESyD 6,881,156 + 24,223 X ZZEIN7[(m’) 6,881,156 + 24,223 X 62 + 0 X (] 8,382,982 | 10,933,587 2,550,605
Hi =3 (y2) -65,687 + 128,741 X Hi==A| D A ZH(m) -65,687 + 128,741 X 21 + 0 X 0 2,637,874 2,499,015 -138,859
TE=S(3) 87,348 + 19,704 X MTtEIAZ|E AT (M) + 44,258 X ™A% 7| (m*) 87,348 + 19,704 X 0 + 44258 X ] 87,348 0 -87,348
ZES4 11,696,997 + 30,365 X = X|CH & A Al (m) 11,696,997 + 30,365 X 126 + 0 X 0 15,522,987 | 15,131,285 -391,702
E &S (y5) 27,698,455 + 8,368,035 X CHE HX|EH(IHA) 27,698,455 + 8,368,035 X 2 + 0 X 0 44,434,525 | 35,859,162 -8,575,363
AFE XHXH (y6) 1,055,131 + 11,500 X EX=7|&(m") 1,055,131 + 11,500 X 157 + 0 X [¢] 2,860,631 2,896,000 35,369
E LA H|(y7) 5,831,978 + 4,892 X EX7|&(m’) 5,831,978 + 4,892 X 157 + 0 X 0 6,600,022 8,533,385 1,933,363
80,526,369 | 75,852,434 -4,673,935
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