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Abstract This paper has developed the system for supporting the approximate construction cost and the quantity
estimation based on 3D model information in the pre-project planning phase of 3-span continuous cable-bridge with
2-pylons. First of all, we’d analyzed the design information (structural design report, blueprint and quantity) of the
existing cable-stayed bridges and derived the design variables of cable-stayed bridges. We developed the BIM wizard
that generates a cable-stayed bridge model parametrically based on derived design variables. The principle material
quantities of cable-stayed bridge are calculated directly from 3-dimensional bridge model built by using the BIM
wizard. Then, we can estimate the construction cost in relation to its quantities and unit cost of cable-stayed bridge.
In a result, we have established the system that the construction cost can be estimated more specific than the
conventional method (construction estimates per meter or square meter). We hereby will be able to review various
alternatives as soon as possible in bidding process.

Keywords : BIM, Cable-Stayed Bridge, Construction Estimate, Pre-Project Planning Phase, 3D Bridge Model
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Table 1. Current states of composite I-girder

Bridge Upper Flange Web Lower Flange
No. Width |Thickness| Width |Thickness| Width |Thinkness
1 337 26 1600 30 900 46
2 490 36 1895 20 800 36.3
3 939.3 66.6 3133 21.6 1200 533
4 500 30 3000 20 700 40
5 850 50 2600 22 1000 447
System
Value Var. 20 Var.
13500
1,000 3.500 3.500 1.00
500 [2.004 o ooo| Ysof
300 l
| II.SDC 29ch | T
1 11
(a) 2-lanes
22100
1,300 2@3.500=7.000 2@3.500=7.000 1.30
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‘ECD 1,
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L 11
(b) 4-lanes
29100
1,300 3@3.500=10.500 3@3.500=10.500 1.30
}sc- Fco[{ {5@-? Fccn{ sc-%
300 l
IZZCD 3.200 T
(c) 6-lanes
Fig. 1. Basic section of composite I-girder
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A2 lames = 0,0037 4 0.1083 (la)
AtTines = 0.0037¢ +0.1163 (1b)
ASlanes = 0.0037¢ +0.1243 (Ic)
27 1mes = 0.0072¢ 400554 (2a)
I lanes = 0.0083¢ +0.0711 (2b)
157 1ames — 0.0094¢ +0.0884 2c)
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Fig. 2. Trend of geometric properties according to
change of flange thickness
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Table 2. Determination of flange thickness of composite
I-girder for cable-stayed bridge

Section Numerical Formula
Lanes . . Note
Properties of Trend Line
A t, = (0.00002z — 0.0287)/0.0037
2 1, = (0.00003z —0.1097)/0.0072| Max(Z,,t,,t5)
1, t, = (0.005c —19.7977)/0.1691
A t, = (0.00002z —0.0367)/0.0037
4 1, t, = (0.00003z —0.1249)/0.0083| Max(t,t,,t;)
1, t, = (0.0052 —29.072)/0.452
A t, = (0.00002z — 0.0447)/0.0037
6 1, = (0.00003z —0.1422)/0.0094| Max(t,,t,,t5)
I t, = (0.0052 —41.193)/0.7835
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Fig. 4. Comparison on geometric section properties of

the existing bridges and basic section (Fig.1)
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