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Development of a model for an equation for estimating construction
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Abstract  This study attempted to estimate construction costs in accordance with the resource-based cost
estimation (unit cost price) system by diameter for TBM method, and analyzed the direct cost and the total
cost. Based on such figures, this study performed a regression analysis and proposed a model for an equation
for estimating construction costs. model for the resource-based cost estimation (unit cost price) system classified
by diameter for TBM method proposed by this study can be effectively applied to business planning,
preliminary investigation, feasibility study, construction cost estimations in the early design stages.
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[Fig. 11 Cost estimating accuracy of business step-by-step[8]
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[Table 1] The amount of standard excavation by diameter,

Diameter

¢2.6m | ¢3.0m | ¢3.5m | ¢5.0m | ¢8.0m

Division

Outside diameter @2.6m ¢3.0m | ¢3.5m | ¢5.0m | ¢8.0m
(Inside diameter) (92.6) (92.2) (@2.7) | (04.2) (7.1)
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[Table 2] The excavation length calculated by TYPE

Excavation quantity

3 5.309 7.069 9.621 19.635 | 50.265
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[Table 3] Direct cost analysis by TBM diameter 05.0m, 08.0mo| T3t 21 HZAH| T 02.6me} Zo] BT
P Z Hx
NO WORK I TEH UNIT T ©2.5n Attt 2 Ao ATHA AHeR XF E4Z
QUANTITY | UNIT PRICE cosT
THS Table 42} ZFo] AR5}
MNO1 ¢ TBM Excavation ‘LI- 2]‘ ] ﬂ ] ]— T;]—
TEM Excavat Ion(T-1) rr 6,328 120,000 | 759,360,000 Table 4= Table 32] Z]FAIH]of 7HdFANS 118
TBM Excavat ion(T-2) ] 4,746 120,000 558,520, 000 Shol TBM 24 LAY Z2TAH|E g0k st Aotk
TEM Excavat ion(T-3) " 3,164 120,000 73,560,000
L =
TEM Excavat ion(T-3) " 1,582 120,000 158,540,000 2 Ao A= Table 49] AARE 71Xl 5.3 4] TBM
PILOTExcavat jon{NATH) n-r 160 45,000 7,200,000 :TL7gt£ 7H’ﬂ' :O'_,(].H] C’ﬂé A pdle A]-;H o]— \:].
Subtotal 1,805, 500, 000
NOZ :Gang muck processing
Wuck processing(T-1} § mt 6,328 45,000 | 284,760,000 [Table 4] Direct cost and total cost analysis by TBM
Muck proceszing(T-1} m 4,745 45,000 213,570,000 diameter (Excavation Length . 3km, Unit : Won)
Muck processing(T-1} m 3,246 45,000 148,070,000 -
Muck processing(T-13 | m 1,623 45,000 73,035, 000 Diameter 22.6m #3.0m
PILOT Muck processing | 163 40,000 8,520,000 Cost
Subtatal 723,955,000 Direct Cost 9,855,000,000 10,779,000,000
s Bens muck carryinal=1080 Indirect Cost 3,252,150,000 3,557,070,000
Muck carrying(T-1) r 6,328 10,000 63,280,000 S A
Muck carrying(T-2) " 4,746 10,000 47,450,000 Supply Amount 13,107,150,000 14,336,070,000
Huck carrying(T-3) m 3,246 10,000 32,460,000 VAT 1,310,715,000 1,433,607,000
Muck carrying(T-4} ud 1,623 10,000 16,230,000 Total Cost 14,417,865,000 15,769,677,000
PILOT muck carrying ] 163 10,000 1,630, 000
Subtotal 161,060,000
noa | support 23.5m 5.0m 28.0m
TBM Rockbalt(T-1) 892 52,000 51,584,000 12,303,000,000 17,400,000,000 20,101,000,000
TEM Pockbalt {T-2) 1,117 52,000 53,084,000 4.059.990.000 5.742.000.000 9.273.330.000
TBM Rockbalt (T-3) 1,490 52,000 77,450,000 T S A
TEM Rockbolt {T-42 1,303 52,000 7,756,000 16,362,990,000 23,142,000,000 37,374,330,000
PILOT Rockbolt 70 43,000 3,360,000 1,636,299,000 2,314,200,000 3,737,433,000
TEM Shotoreta(T"1) - 17,999,289,000 25,456,200,000 41,111,763,000
TBM Shotcrete(T-2) -
TBM Shotcrete(T-3) 467 335,000 156, 445, 000
TEM Shotcrete(T-4) 233 335,000 76,055, 000 -
: e 74 = = A =1
PILOT shotcretetT-1) 21 320,000 6,720,000 53 TBM FZE T4t _C'>_A|'HI S A 2H
TEM STEEL Rib SET vz 550,000 204, 500, 000 ﬂ'g
PILOT STEEL Rib SET 20 520,000 10,400, 000
Secondary method 1 | 200,000,000 200,000,000 5.3.1 ZI™ZAHH| o|& Al gl A
Subtotal 514,484,000
LA = o =)
MNOS i Lining and waterproof z_llxl;l]jg_/\l—‘j] Oﬂé }'\‘I Lj—E‘E_J \_]_';g’c_‘ :rz}‘ XE—]Oﬂ/H TL‘&!E‘]\__
STEEL FORM InstalBdeconi M 3,000 360,000 | 1,140,000,000 Table 494 TBM _ELI:S :,L7(—;lt§ X_]?S—TOL/\]-H] X]—E%— ELAE
CON'E carrying " 6,541 25,000 163,525, 000 S =
oMz BA 25T Az 7k
LINING CON'C Pour " &,541 50,000 523,280,000 4= st =Eshalal, 1 = Fig. 49} 2t
Wat erproof sheet o 4,487 25,000 512,175,000 BAE 3 YEA A y=3E+09x+6E+08(y=2] -3AHH] (L),
Backfill grouting 595 150, 000 §3,700,000 X:TBM ?_751 (m))E' 7(_' Q _(:)_'_04 ZZJ?_]_' Z] X,]_J_/\I_H]Oﬂ E;q
Subtotal 2,528, 640, 000
NOS i Wechanical and Electrical 2,190,000, 000 %Q—H% 7}‘4_]_-6}]?_1__ :117(_)] ‘Xﬂx_‘—l_‘/\]—ﬂ] = ALE—GL = O]E]—
NOT | Side construction 1,440,000, 000 0117]/§‘L E;g_‘éLQl'.](l) /d_%_g_ Table 4_04 7:}71350'—/\@]2} Flg
Direct costs Total : 9,863, 779,000
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[Table 5] Approximate direct cost prediction equation by
TBM diameter (Excavation Length::3km,Unit:Won)

[Table 6] Directly cost estimate applied prediction

equation by km (Unit: Won)
Length

Diameter 3.0km 3.5km
2.6 9,863,779,000 11,507,742,167
3.0 10,786,994,000 12,584,826,333
3.5 12,312,924,000 14,365,078,000
5.0 17,404,386,000 20,305,117,000
8.0 28,111,088,000 32,796,269,333

4.0km 4.5km 5.0km
13,151,705,333 14,795,668,500 16,439,631,667

14,382,658,667 16,180,491,000 17,978,323,333
16,417,232,000 18,469,386,000 20,521,540,000
23,205,848,000 26,106,579,000 29,007,310,000

37,481,450,667

42,166,632,000

46,851,813,333
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[Table 7] Approximate total cost prediction equation by 6. 4=
TBM diameter (Excavation Length::3km, Unit:Won)
Diameter Table 7. y=5SE+09x+8E+08 H s LH tE2 ¢l TBM AH| 2-83]AFe1 000
22.6 14,417,865,000 13,800,000,000 Zj/g/k]—oﬂ 1 _?:]_ Q TBM _(,)—/\]_ 5 o]_ Z]'%"%Z} Hy
3.0 15,769,677,000 15,800,000,000 }\_1 o T'E“&!'% %_B_H %X] 0:]7(]» 3km§ HZOoZ TBM _—F_ﬁo
50 sassamomo | maowoer | B, BBk 1em A Babl sl
8.0 41,111,763,000 40,800,000,000 aﬂé /—L—]% X‘HOI—G 93\:]1 -+ ﬁl—]—L E}%i]— Qq—
(1) F2a2% 9% 3kmE 7|2 o & dto] APy % TBM
Correction Cost (1) Correction Cost (2) —TL%'% Z}%ﬂ %'—/\]'H]-‘E_— 02.6m 9,855,000 ¢,
620,000,000 617,865,000 03.0m 10,779,000 ¢, o 3.5m 12,303,000,
-30,000,000 -30,323,000 ©5.0m17,400,000¥, ¢8.0m 20,101,000 o] &=
-300,000,000 -300,711,000 %E.] %\JE].
-340,000,000 -343,800,000 Q) BE=A A% kmE 7|202 5to] AMYETBM
310,000,000 311,763,000 A E AN 02.6m 14.417.865712), 03.0m
15,769,677 Y, 03.5m 17,999,289, ©5.0m
TBM =X %] 7k %= TBM 7 3km 17,25,456,20030 %, 08.0m 41,111,763 o] =3
ol 7120z st} BIPES Hgstel TBM 774 ot
o =3l ARl Hid FeAEE AEd 5 ok () #2271 9% 3kmE 7|22 slo] APHETBM
T A AREA A B el Al
[Table 8] Total cost estimate applied prediction equation y:3E+09x+6E+08, ZZAH] FJAF FAR] o= A
by km (Unit: Won) 2 y=SE+09x+8E+083 X g3to] 7| ZAlo S
o Length 3.0km 3.5km FA3 4= 9tk
22.6 14,417,865,000 16,820,842,500
23.0 15,769,677,000 18,397,956,500
935 17,999,289,000 20,999,170,500 References
25.0 25,456,200,000 29,698,900,000
8.0 41,111,763,000 47,963,723,500 [1] J. H. Park, H. T. Park, Y. B. Jeon “The Development
of Factor Model Based on Actual Work Cost for Golf
4.0km 4.Skm 5-0km Courses”, Journal of The Korea Academia-Industrial
19,223,820,000 21,626,797,500 24,029,775,000 Cooperation Society, pp.620~627, February, 2010.
21,026.236.000 23.654,315.500 26,282,795,000 DOI: http://dx.doi.org/10.5762/KAIS.2010.11.2.620
23.999.052,000 26.998,933,500 29998815000 [2] G. H. Kim, "Research on Power Plant Construction Cost
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