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A Study on the Estimation of Resource Quantity

Per Unit for Steel Bridge Construction

by
Kang, Ji — Yoon

Department of Civil & Environment Engineering

Graduate School Korea Maritime University

ABSTRACT

The major objective of this paper is to establish quantity surveying
method and reasonable quantity per unit as criteria for the cost
estimation of steel bridge construction. This paper investigates the
tendency of the modification on the resource quantity per unit in steel
bridge construction. In order to evaluate whether Korean criterion on
the resource quantity per unit is proper, this research selects sample
bridges, applies Korean and Japanese quantity surveying methods to
them, and then compare the resource quantities for bridge
construction. Korean quantity surveying method is based on types of
steel, types of bridge and the weight of the steel. The resource
quantity per unit is given as a criterion for each type of steel bridge.

As a result, total cost of a bridge is estimated by the total weight of

a steel bridge multiplied by its given resource per unit. Japanese



quantity surveying method is based on the elements of a bridge. This
approach reflects how complex to construct, how to weld the
elements, how many elements the bridge has, etc. As a result, even
same type of bridges may have different costs. This research founds,
so as to reflect the characteristics of a bridge in quantity surveying,

the Japanese approach can be an alternative.
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RC SLAB 16~44 85~120 | 1,096,800~ 1,548,000

RC T - BEAM 40~60 90~180 | 1,161,600~2,322,000

RC BOX 50~ 120 100~170 | 1,290,000~ 2,193,600

CIP / PS SLAB 40~65 95~130 | 1,266,400~ 1,677,600

CIP / PS BOX 100~150 80~150 | 1,032,000~ 1,935,600

PC / PS SLAB 20~50 120~180 | 1,548,000~ 2,322,000

PC / PS 30~120 100~170 | 1,290,000~ 2,193,600

BULBT T GIRDER | 90~ 145 100~195 | 1,290,000~ 2,516,400

PC / PSI 50~ 120 115~175 | 1,484,400~ 2,258,400

PC / PS BOX 120~ 200 140~250 | 1,806,000~ 3,225,600
SRTUCT STEEL

| GIRDER 60~ 300 150~215 | 1,935,600~ 2,774,400
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3-7 wF G HEAG(SQFT) A& - 2001

A ] &%) g S/F) (21/m*)
RC SLAB 11,759,661 | 105753 111 | 1,432,800
RC T - BEAM 9,627,497 89911 107 | 1,381,200
RC U GIRDER - 0 0 0
RC BOX GIRDER 6,379,283 58956 108 | 1,393,200
CIP/PS U GIRDER - 0 0 0
CIP/PS BOX GIRDER 96,514,419 | 714192 135 | 1,742,400
CIP/PS SLAB 547,606 5449 100 | 1,290,000
PC/PS SLAB 1,165,133 5074 230 | 2,967,600
PC/PS "I" GIRDER 10,934,571 | 135871 80 | 1,032,000
PC/PS "T" GIRDER 1,865,612 19216 97 | 1,251,600
PC/PS "INV T" GIRDER = 0 0 0
PC/PS BOX GIRDER 1,276,461 17197 74 955,200
PC/PS BULB"T"GIRDER | 11,054,391 80945 137 | 1,767,600
PC/PS BOX GIRDER-SEG| 974,010,671 | 1114844 874 11,277,600
STEEL GIRDER 2,392,453 12804 187 | 2,413,200

_29_




¥ 3-8 WA H-E - 2001d
g A = 5 H & H
Rolled wide flange section 0.9 |z=ZguLx3
Plate girders ; straight 1.04 (&, =¥
Structural Steel -
Plate girders ; curved 1.21 ot
($/pound) - :
Box girders ; straight 1.32
Box girders ; curved 1.54
PC Girder
($/linear foot)
CIp Box Girder Concrete ; straight 650
. Box Girder Concrete ; curved 675
($/cubic yard)
Deck Concrete 425
Concrete for < 300,000 693
Pre-cast > 3000,000 SF and .
) interpolate
Segmental Girders = 500,000 SF
($/cubic yard) > 500,000 SF 567
Reinforcing Steel
0.46
($/pound)
Post-tensioning Stand; longitudinal 1.53
Steel Stand; transverse 1.82
($/pound) Bars 3.9
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7 7
= 3 = wEEA L B S e
(1072) (985)
ai 1108 1025 3.47% 4.09%
as 1216 1100 13.55% 11.68%
b1 1078 1001 0.64% 1.66%
20% bo 1078 993 0.64% 0.82%
C 1090 1002 1.71% 1.74%
ai, ag 1254 1140 17.02% 15.77%
b1, bg 1085 1009 1.28% 2.48%
ai 1164 1086 8.67% 10.24%
as 1434 1272 33.87% 29.20%
b1 1088 1026 1.60% 4.15%
50% bo 1088 1005 1.59% 2.06%
c 1117 1028 4.27% 4.35%
ai, az 1527 1373 42.54% 39.44%
b1, bo 1105 1046 3.19% 6.21%
ai, ag 1471 1313 37.34% 49.39%
20%, 50%
b1, bg 1095 1021 2.23% 11.20%
ai, ag 1309 1201 22.22% 32.94%
50%, 20%
b1, ba 1095 1034 2.24% 11.20%
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# 4-9 PREFLEX A alel| M o] A+ T

Al 2 E A <KA> H] al
@ FA T
= = o = C o =D
T (155) (16(;2) wec waD
ai 113 194 7.48% 6.62%
as 106 185 1.33% 1.88%
b1 109 191 3.66% 5.34%
20% bo 110 188 5.47% 4.46%
c 107 185 2.07% 1.70%
ai, az 114 197 8.81% 8.50%
b1, bz 114 199 9.13% 9.80%
ai 124 212 18.70% 16.54%
as 108 190 3.32% 4.70%
b1 114 206 9.15% 13.34%
50% by 119 202 13.67% 11.16%
c 110 189 5.17% 4.25%
ai, az 128 220 22.02% 21.24%
b1, bz 129 226 22.82% 24.50%
20%. 50% ai, az 116 202 10.80% 11.32%
b1, by 123 212 17.33% 16.50%
50%, 20% ai, as 126 215 20.03% 18.42%
b1, b 120 214 14.62% 17.81%
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ai, as 1254 186 17.02% 14.52%
a1 1164 194 8.67% 19.41%
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% 4-15 BOX Atmwe] 3444 uje Fap]

IR I a4 A A A<D W 1
ZaA = | 79,957,927
A = o 100,795,010 | 28.96%
=gA=n | 20.837.083
27
o A=) | 80,255,841
S 2 g w3 o) 109,946,601 | 31.59%
w=gw2u | 29.690.760
4 "] A u | BgAe wE A7 101,122,360 | 29.05%
A w 2o | ARwRE x 98(11.3%) | 12,423,966 3.57%
AR R | [Hetzhe] X 28(2.9%) 3,548,746 1.02%
N we w8 e il 7o 1,297,128 0.37
g = 1297, 37%
gl - 2.8(1.06%) 0
A4 | BATAREY | A ey X 2 5(1.48%) 1,627,210 0.47%
3L ALH
G (A At 722
A} ok A 1A W] \ 5,226,392 1.50%
X 8 5(2.48%)
71 8 A | A te] X 285(5.0%) 11,158,279 3.20%
) [A} + A=+ A= H] ]
%74 A r~ o 935,592 |  0.27%
X 25(0.3%)
& A 348,081,284 | 100.00%
A =1 H] AT, R 79,957,927 30.78%
A | A # A A ow T 66,457,427 | 25.58%
A = e | 20,837,083
o) T4 E A 50,527,843 19.45%
TR T 29,690,760
=
2 | WA = o A=H) X 35.2% 23,393,014 9.01%
FA 3oy g oW | A+ EE4e] X 28.1% | 39,446,298 | 15.18%
& 7 959,782,509 | 100.00%
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4.4.3 PREFLEX At

W Co FAAA wE TAMIE =S daE ® 4-16°] e
Rom, TFA A wE FAM] EAo]BE® con'c BRAH], WA AM]

Hl & | Al § H] & S A 7} A <> H| a1
7 3 A 2] 14,789,245
A = H] 14,789,245 32.51%
ZA =] 0
27
i A Zp 1 ] 12,048,417
EA A A w3 12,048,417 | 26.48%
=] 0
2" A | FFAe] b2 A4 14,388,236 | 31.63%
HA e B oH | AHETE X 28(11.3%) 1,361,471 2.99%
A AR R | [Aetde] X 98(2.9%) 388,887 0.86%
N 78 w3 = e Nl 142,145 0.31
= , 31%
i - 2 (1.06%) ¢
A3 | HAEAR-FY | AR =] X 2 8(1.48%) 178,317 0.39%
FApH)
[A) + 2] =+ T A A
A oA BA ] 665,574 1.46%
X Q8(2.48%) 7
71 B A w | [Al+xe] X 285.0%) 1,409,957 3.10%
) [A} + A =+ A&7 ] ]
3% 7 B A 123,678 0.27%
° X 2%(0.3%) 3
) A 45,495,926 | 100.00%
A 2 7w A v 14,789,245 | 57.25%
4%
2} H } - X2 oy
2 A A A ] Al A e o 6,376,698 | 24.68%
o) T A E G AR | 0 0
g | A =T A2 X 35.2% 2,244,598 8.69%
TAE 2 A g oe b | A+ BE+ ] X 28.1% 2,422,584 9.38%
o) A 25,833,125 | 100.00%
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dda®F CQl PREFLEX At ulel] disf =uf 51 o] A E A=
e BH, ARTFet nA R SWe] A7
2 & 4 3lom BOX Adaue vls 1 o]} t
2 A4S & 5 AW FA] 0 1,699,385<YU/TON>, A& FAkH]
964,931</TON>, v ZFu®F FAHIS] 56.78%). ol =le] 4%
AFHE A FEEo] A2yl 7IQlste] 2bEshy] wiolw, =]
FEAE7F BOX A st & PREFLEX Aol sjdet= &9
W A 1994 o] T2 JHAE A e¥ckr] wEel em Az &
FAZel AW FES AFHEE Sde] F§ BOX  Av st
PREFLEX Atae] &% n&S Az A9 Hdsh}, dio A$ BOX

o
A st PREFLEX Atime] 2 nlgo 9xsh4 242 & 4+ gk
3

fl

As & F =Y ﬁﬁ}ﬂl : 2,083,240<Q/TON>, <«
1,285,989<1/TON>, =W} ZasF A9 61.73%). ©l+=
SHE A9 dEEo] Ao 7|t AEs] u|

dedd o] ZFEALTTet PR AT AAY e st A
o] ZEAZTT GAl 19943 o] %= NAFEA] &9k7] Wil Ao=
Jzbevt, wgk Zzke] FAM] S AuEW, oF HolA e BOX AY

a9} PREFLEX At nle] wjardstel vpd7bx 2 o] 49 BOX AY

SEREAN

Fid
o
ey

By
=



Wt AFFAY Y FE HES AR AY Fdsi, dEo H$ BOX
AG el AFFAYNS & Hlgo] dX|5HA] 5S4 F A o]
AL AFu AZEAo wE FAM] AHE9] vk of F Apolof uhE
2 A7t
¥ 4-17 2FFAY Y A F o] e FAL]
H = | A F ¥ &= o 3 7k 7 <> v 1
7 A =) | 550,456,826
o 5 A 615,347,152 | 31.44%
=g = | 64,890,326
214 A2 5H] | 494,636,123
- 2 = 5o 544,093,659 | 27.80%
SAHH] =R SRR 49,457,537
A=A ZH] | 596,601,597
2 A 4w 604,506,631 | 30.89%
=% Ay 7,905,034
b w BoE | A= X 28(11.6%) 63,114,864 |  3.22%
AR d B | At de] X 28(2.9%) 17,609,047 |  0.90%
X [Am+7ke] x
a4 wE R = 6,436,410  0.33%
2. 8(1.06%)
| HAFAREE | AT X 25(1.48%) 8,052,586 |  0.41%
FAHY] (A + 2 e + 25244 ]
Ared et min) Ho g 24,279,879|  1.24%
X 928(1.81%+3,294,000)
71 B A m | [(A+x] X 28(5.6%) 68,463,118  3.50%
_ A+ 2+ 412 ]
8 74 m A A | 5,291,842  0.27%
X 85(0.3%)
) 7 1,957,195,188| 100.00%
A 85w 73 A A 550,456,826 | 45.56%
- A F A 2w o 289,344,165| 23.95%
Al &
o =488 | 64,890,326
FAH]
Q) T A = g | =FwE | 49457537 | 122,252,897 | 10.12%
B =47 7,905,034
PO I B s S ) A 2] X< 35.2% 101,849,146 |  8.43%
A T g #oE b | [(Al+ T E+7e] X 28.1% | 144,278,384 | 11.94%
g 7 1,208,181,417 | 100.00%
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< E 2> Abel= 6mme] g ol i BArE
S, t (1) (2) (3) (4) (5)
4
5 2.77
6 1.00 3.48 3.59 3.69
7 4.14 3.95 4.10
8 491 4.37 4.56
9 5.67 4.83 5.08
10 7.78 7.42 7.73
11 8.75 7.97 8.35
12 9.79 8.57 9.03
13 10.8 9.21 9.75
14 9.90 10.5
15 10.6 11.4
16 11.4 12.3 13.0
17 12.2 13.2 13.8
18 13.1 14.2 14.6
19 14.0 15.2 15.5
20 15.0 16.3 16.3
21 16.0 17.5 17.2
22 17.1 18.7 18.1
23 18.2 20.0 19.1
24 19.3 21.3 20.0
25 20.5 22.6 21.1
26 21.7 24.0 22.1
27 23.0 25.5 23.1
28 24.4 27.0 24.2
29 25.7 28.6 25.4
30 27.2 30.2 26.5
31 28.6 31.9 27.7
32 30.1 33.7 28.9
33 31.7 35.4 30.1
34 33.3 37.3 31.4
35 35.0 39.2 32.7
36 36.7 41.1 34.0
37 38.4 43.1 35.3
38 40.2 45.2 36.7
39 42.0 47.3 38.1
40 43.9 49.5 39.5
41 41.0
42 42.6
43 44.1
44 45.7
45 47.3
46 49.0
47 50.7
48 52.4
49 54.2
50 56.0
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