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ABSTRACT

The appropriateness of railway route design is generally evaluated by the future value corresponding to the travel demand or
benefit-cost analysis. These methods may have the limitation for the reasons that all the design alternatives cannot be considered, and
the differentiation between the alternatives may not be significant because the alternatives are based on the strict basic scheme such as
the design criteria. In addition, the cost varies by the design elements. In this study, all the design alternatives are considered with the
automatized tool and the design criteria, and evaluated with the multi-criterion decision making method. The weight for each design
element with the analytic hierarchical process may be helpful to derive more efficient railway alignment.
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Table 1. Result of Pilot Survey on Railway Alignment Evaluation

Criteria
Classification
Remarks
Ist 2nd
Construction| Quantity of Earth cut, fill, and transport
Cost Work
Quantity of Bridges quantity and type
Quantity of Tunnels quantity and type
Facility Costs facility cost
Design Speed more related to the cost

Design | Horizontal Curvature more related to the cost

Elements Grade more related to the cost
Cant more related to the cost
Scheduled Speed scheduled speed on route
Operation Operation Time elapsed time for route operation
Elements average operation length by each
Route Length £eop . gth by
section
Operating Cost cost for entire route
point of compulsory/ | design influence by point of
avoidance pass compulsory and avoidance pass
i design influence by water system
Geographic water system g y Y
Elements geography
L design influence by urbanized
urbanization
geography
. design influence by mountainous
mountain
geography
running time time for alternative derivation
. time for manual works such as
Program | time for manual work K
data preparation
Performance

time for entire manual work w/o
program

non-use time
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Table 2. Geometric Average for 1% Classification

Elements Geometric Average
Construction Cost 3.09
Design Elements 3.75
Operation Elements 2.96
Geographic Elements 333
Program Performance 1.06
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Table 3. Weights by 1% Classification

Const. Cost | Alignment | Operation | Geography | Program
Weight 0.169 0.358 0.168 0.237 0.068
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Table 4. Consistency Index by 1* Classification

Consistency Index ‘ 0.0241

4.3 2X[2F TWIIRA9|

12} 257l ofel

x5}
Wrhast 24702 Bes) ol

oY
oX,

o

wREgen T AR e ofeleh 2tk
4.3.1 2BAH| 2z} 2=

FAp]e] 23 o] Slop] T 5l o] o] =
Y, ok 2 BApIgo] e ol rhaow vhe Apulg:
ol T 71l AEl o] Agelr Aujae 2 Bt 24
Uehdick

0LO o
TH =

Table 5. 2™ Classification for Construction Cost

Quantity Quantity of | Quantity of | Facility
Earth work Bridges Tunnels Cost
Weight 0.179 0.378 0.320 0.123
Comparison Matrix
Quantity No. of No. of Facility
Earth work Bridges Tunnels Cost
Quantity
Earth work 1 0.4 0.5 1.9
No. of
2. 1 12 2.
Bridges > >
No. of 2 0.833333 1 24
Tunnels
Facility
0.526316 04 0.416667 1
Cost
Consistency Index 0.0135

432 MHQA 2XIRSF

NP Qar AAes :v_‘_ a1,
flow, s} T g
w2t AA R0 viES St segt
Y& HolFal gtk

T, e FRO T B
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Table 6. 2™ Classification for Alignment Elements

M
Weight 0.425 0.300 0.178 0.096
Comparison Matrix

i |t | o |
2:5; 1 1.6 25 37
H.Curv. 0.625 1 1.9 3.1
Grade 0.4 0.526316 1 2.2
Cant 0.27027 0.322581 0.454545 1

Consistency Index 0.0077
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Table 7. 2™ Classification for Operation Elements

Scheduled | Operat. Route Operat.
Speed Time Length Cost
Weight 0.472 0.189 0.094 0.245
Comparison Matrix
Scheduled | Operat. Route Operat.
Speed Time Length Cost
Schedul. Speed 1 2.6 3.7 2.4
Operat. Time | 0.384615 1 2.1 0.8
Route Length | 0.27027 | 0.47619 1 0.3
Operat. Cost | 0.416667 1.25 3.333333 1
Consistency Index 0.0174
434 X[HRA 2k} 252
Table 8. 2™ Classification for Geographic Elements
Pass Point | Water System| Urban | Mountain
Weight 0.386 0.167 0.280 0.166
Comparison Matrix
Pass Point | Water System| Urban | Mountain
Pass Point 1 2.1 1.6 22
Water System 0.47619 1 0.5 1.1
Urban 0.625 2 1 1.6
Mountain 0.454545 0.909091 0.625 1
Consistency Index 0.0064

435 DT2OQA 2| B2

Table 9. 2™ Classification for 1% Classificaition Program Elements

Running Time | Manual Time | Non-use Time

Weight

0.412

0.294

0.294

Comparison

Matrix

Running Time

Manual Time

Non-use Time

Running Time 1 1.4 1.4
Manual Time 0.714286 1 1
Non-use Time 0.714286 1 1
Consistency Index 0.0000
44 HoMEAZIRA TIS S5t RIS
AHP 7PHS A183le] e A3 ase] 7k me] ste]

E|&= Table 103} Z2th

170 Journal of the Korean Society of Civil Engineers

Table 10. Summary of Weights for Railway Alignment Design
Element Evaluation

1" Classification 2md Classification
Elements weight Elements weight

Quantity of Earth Work 0.18
Construction 017 Quantity of Bridges 0.38
Cost Quantity of Tunnels 0.32
Facility Cost 0.12
Design Speed 0.43
Design 036 Horizontal Curvature 0.30
Elements Grade 0.18
Cant 0.10
Scheduled Speed 0.47
Operation 017 Operation Time 0.19
Elements Route Length 0.09
Operation Cost 0.25
Pass Point 0.39
Geographic 04 Water System 0.17
Elements Urbanization 0.28
Mountain 0.17
Running Time 0.41
Pefr);zrg;la;:ce 0.07 Manual Time 0.29
Non-use Time 0.29

o) B BEF VY Fe ofhel Eq. (13)% Lok

Decision Value = E I/V,l(z VVﬁf . Atrb?k)
i=1 k=1

(13)
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