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ABSTRACT:

With the increasing population and stably growing economy in recent years, urban traffic

congestion is becoming more severe simultaneously. In some urban areas, railroad grade

crossings have been the major bottlenecks in urban traffic. The railroad grade crossings can be

eliminated by providing with roadway underpass or overpass systems; however, they cause

negative impacts on the adjacent areas and on the overall aesthetics of the city, and the at-grade

railroad still forms a physical barrier to the integrated urban development.

The local governments, therefore, are urgently calling for grade separation or relocation of

railroad alignments, in order to alleviate roadway traffic congestion and to improve the overall

urban development.

The undergrounding or elevating of the railroad alignments can promote both the overall

development of the city and urban traffic, but it entails huge expenses. So, how to figure out a

set of principles to judge the necessitY of grading separation of railroad alignments is important,

and this study is done to reach the following major purposes: (1) to determine a set of reasonable

necessary conditions for “ the feasibility study of railroad grade separation”; and ﬁ2) to prepare a

set of principles. Accordingly, the railroad improvement projects can be objectively examined or

evaluated then.

This study covers the following main contents:

« to understand the background and analyze the characteristics of railroad grade separation
needed within urban areas;

- to analyze the necessary conditions for the feasibility of railroad grade separation;

- to analyze and develop the criteria and procedures for the feasibility study of railroad grade
separation in urban area; and

+ to provide the basic assessment principles of railroad grade separation projects.
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EHH 4.1 3.4 2173 [ 1.62 | 1.36 EH 2 1.9 -0.51 40.8 38.7 10.49(0.56
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TESEAD 3.9 4.4 1.22 [10.83[12.23 1t 0.9 1.1 2.03 31.1 38.1 [0.231]0.25
TLEAD 4.1 4.4 0.69 |11.42|12.24 o8 1.8 3.0 5.24 37.0 61.6 |0.4410.68
KR 2.2 1.9 -1.09 | 7.29 | 6.54 —K 0.8 0.8 0.00 40.8 40.8 |0.3710.42
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TARE | RA4E | AESEHIRR | T44F | 844F TAE | 84ME | HEEERE | 744 QA4E | TALE (844F

£ (%) £ (%)
PRI 2.2 2.2 -0.32 | 5.97 | 5.78 | 0.8 0.7 -0.81 27.3 25.2 10.36(0.34
ERIEAR 5.7 6.6 1.56 | 6.63 | 7.74 B 1 1.1 0.74 26.8 28.8 [0.18 [0.16
7K 48 4.9 5.4 0.99 | 7.09 | 7.83 K 0.6 1.1 5.96 28.6 51.1 |0.12 [0.20
B4 3.2 2.9 -0.91 | 4.48 | 4.08 %EE 0.4 0.4 0.00 26.8 26.8 [0.12 [0.14
UilE=gil 2.5 2.5 -0.13 | 4.11 | 4.06 e 0.9 1.0 0.74 22.7 24.4 10.36 [0.39
B 4D 2.5 2.4 -0.21 | 3.49 | 3.41 B H (FEA#E) 0.6 0.6 0.47 21.2 22.2 10.24[0.26
Hrii4h 2.6 3.1 1.95 | 6.44 | 7.81 i 1.1 1.6 3.82 35.3 51.5 10.430.51
{140 5.5 6.4 1.6 10.8 [12.65 | [fE(CCEHIEL) 1.3 1.8 3.24 22.5 15.9 10.2410.28
Nkl 2.6 2.7 0.45 |12.68|13.26 | HN(AHHE) 0.9 0.9 -0.07 14.7 14.6 10.35(0.34
BETTAR 4.9 5.3 0.66 |10.21]10.91 FET 3.3 3.7 1.02 37.9 42.0 10.671(0.69
& IEATD 3.6 3.8 0.61 |13.79]14.65 ESEEE 2 - - 30.8 - 0.56 | -
EREAD 1.5 1.5 -0.13 | 3.15] 3.11 iEG 0.1 0.2 7.18 15.6 30.3 |0.07 [0.13
R4 2.1 2.1 -0.25 | 2.74 | 2.67 SR 0.9 0.9 -0.14 441 43.5 10.4210.42
=FA0 1.8 1.8 0.38 | 2.54 | 2.64 =% 0.8 0.8 -0.09 58.8 58.3 1 0.45(0.44
[ B4 5.2 5.5 0.53 | 8.85]9.34 f5 B 2.9 2.7 -0.66 45.2 42.3 10.56 (0.49
i il 5.2 7.5 3.81 |20.02]29.09 ET 1.9 3.5 6.29 34.2 63.0 |0.37(0.47
EH4D 5.2 6.1 1.54 [11.9713.94 5H 2.4 3.1 2.45 47.1 59.1 |0.46 [0.50
LA 1.5 1.1 -3.09 | 1.03]0.75 7 0.6 0.6 -0.65 42.6 39.9 10.40 [0.91
HEIZAD 3.8 3.9 0.28 |3.72]3.82 HEI% 1.1 1.3 1.68 36.7 43.3 10.29 (0.60
Uit - 1.0 - - 18.6

FLEEH 3.6 3.8 0.57 | 9.33]9.88 | Ti&h(EufEHE) 1.3 1.3 0.06 29.5 29.6 | 0.36(0.34
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TTEE A1 ALI(EN) NS HatE ALI(EN) NI RE

il (NIAHE) (NIAEE)

TAGE | 844E | SRR | T44E | 844F TAGE | 844FE [ AESERRR | T44F RAFFE | TAME |R44F
£ (%) 2 (%)

il K114 4.8 5.2 0.81 5.97 | 6.46 eS| 0.9 0.9 0.00 29.5 29.5 [0.1910.17
KAsHER 4.3 4.6 0.83 | 6.37 | 6.92 | Kis(JLahEtihlE) 0.9 1.1 2.03 30.9 37.8 [0.21(0.24
TTEAR 2.0 2.0 -0.31 [ 6.97]6.76 YTH 0.2 0.2 -0.03 13.1 13.1 0.100.10
P IAAD 1.4 1.4 -0.08 | 4.5 | 4.46 74| 0.3 0.3 -1.43 15.4 13.4 10.21/0.19
e MN4D 1.5 1.4 -0.57 | 7.84 | 7.4 2 0.7 0.7 0.36 24.2 25.1 |0.4710.51
FRIZAD 2.4 2.4 -0.12 | 15.47(15.28 g 1.2 1.2 0.32 35.9 37.0 [0.50(0.52
il 2.6 2.4 -0.63 | 8.39 | 7.88 (S 1.3 1.3 0.00 22.9 21.9 [0.50(0.54
FHEEAD 3.3 3.1 -0.5 | 5.66 | 5.39 B 1.4 1.3 -0.71 37.6 35.0 [0.43(0.42
F5RAD 1.4 1.5 0.57 | 0.09 | 0.09 | FHHFIFHIE) 0.2 0.2 -1.56 10.9 9.3 10.281]0.23

F5 IR () 0.2 0.2 -0.99 9.9 8.9
HTmAn 1.9 2.0 0.46 | 6.63 | 6.94 |#HFCHbk - FHHIE) | 0.4 0.2 -6.70 5.5 2.8 |0.211]0.65
Friw (JbhiHh ) - 1.1 - - 54.2
el 5.6 7.0 2.33 | 8.53 | 10.74 | FHZENAFRITAT) - 1.5 - - 25.5 - 10.21
=3 Ll 2.4 2.1 -1.29 [ 1.12]0.98 =1 0.7 0.2 -10.65 | 42.4 13.8 [0.29(0.11
JARD 2.1 1.8 -1.29 | 1.32 ] 1.15 HAR 1 1.8 -6.05 30.6 55.0 [0.48(1.00
F 4D 1.9 1.7 -1.16 | 1.37 | 1.22 Tt 0.7 0.7 -0.41 31.5 30.2 | 0.381]0.41
= EA4T 1.9 1.6 -1.83 | 1.08 | 0.9 EH 0.4 0.3 -2.39 26.3 20.6 [0.2110.20
A 4D 1.3 1.2 -1.45 | 1.62 | 1.4 A 0.7 0.6 -1.35 28.1 24.5 [0.5210.53
REEFAD 1.2 1.1 1.4 1138 1.2 REEF 0.4 0.3 -2.34 13.3 10.5 10.3210.30
READ 0.8 0.7 -1.49 [ 1.18 | 1.02 K 0.5 0.4 -2.85 49.3 36.9 | 0.6110.53
i S 40 1.6 1.4 -0.86 | 1.63 | 1.49 PN e 0.5 0.5 0.00 20.4 20.4 [0.3210.36
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¥ —A4R S TARESE —AREESE
ITE& AOEN) | 8ottt | AO@EAN) | 8otk | AOEN) | B52EE%)
=slniil 0.40 0.35 29.30 25.41 85.60 74.24
=T 1.40 2.47 20.80 36.75 34.40 60.78
FfEm 0.10 0.69 4.80 33.10 9.60 66.21
B 0.40 2.61 7.10 46.41 7.80 50.98
5T 0.60 5.50 3.30 30.28 7.00 64.22
BRI 1.30 4.18 13.50 43.4] 16.30 52.41
Eladifl 0.80 2.33 11.50 33.43 22.10 64.24
MG T 0.04 0.17 9.41 47.83 12.53 56.99
e 0.42 4.14 4.14 41.19 5.49 54.67
HRi T 0.52 3.89 6.78 51.15 5.96 44 .97
it 0.19 5.34 2.09 60.43 1.19 34.23
b 0.68 7.21 4.49 47.54 4.28 45.24
SNl 1.08 24.16 1.53 34.05 1.87 41.79
B 0.44 12.76 1.14 33.01 1.87 54.23
AKEET 0.40 5.70 3.93 55.64 2.73 38.66
EEE 0.19 4.23 1.83 40.27 2.52 55.50
B 0.44 5.82 3.61 47.98 3.47 46.20
'L [ T 0.24 5.18 1.66 36.03 2.70 58.79
B\ 0.39 2.88 5.19 38.47 7.91 58.65
FEER T 1.04 10.16 2.87 27.92 6.36 61.92
(E3E T 0.22 4.63 1.08 22.52 3.49 72.85
=i 0.60 11.89 1.07 21.25 3.38 66.85
4 11 $E 0.10 2.34 1.77 43.65 2.20 54.01
T PRGE 0.21 4.87 2.41 55.95 1.69 39.17
EAEE 0.17 5.42 2.11 69.28 0.77 25.30
Pt sE 0.36 7.47 2.69 56.26 1.73 36.26
(S 0.18 6.04 1.61 55.01 1.14 38.95
1% HETE 0.29 15.72 0.87 47.16 0.69 37.12
4 PH 0.26 16.04 0.78 48.54 0.57 35.42
JUFEGE 0.32 17.04 0.81 43.29 0.75 39.67
ANH$E 0.38 11.21 1.71 50.25 1.31 38.54
E7KGE 0.49 13.01 1.87 49.20 1.44 37.79
VDR E 0.24 7.10 1.64 48.37 1.51 44.53
BREA 0.56 10.10 2.33 41.96 2.66 47.94
FH Hh5E 0.36 22.00 0.53 31.94 0.76 46.06
S| E 0.53 23.74 0.83 36.82 0.89 39.44
AN 0.46 18.90 1.02 41.95 0.95 39.15
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EE —A4R S AR ESE —AREESE
ITEE ANDEN) Hoatb(®) | AOEAN) | Btk | AO@EAN) | Batk%)
! 0.41 21.36 0.83 43.13 0.69 35.51
] (LI$E 0.32 7.53 1.68 40.11 2.19 52.36
Bt 75 $HL 0.07 2.72 1.18 48.84 1.17 48.43
DHI A 0.12 8.61 0.63 43.61 0.69 47.78
G SR GH 0.12 4.69 0.86 33.70 1.58 61.62
f LGH 0.24 11.18 0.88 41.02 1.03 47.80
N SE 0.53 22.55 0.51 21.69 1.30 55.76
JEVPATE 0.15 20.03 0.19 25.10 0.41 54.87
EHH 0.34 21.35 0.43 26.68 0.83 51.97
Bl LI $H 0.15 27.99 0.14 26.12 0.25 45.90
s g 0.09 3.44 1.43 57.38 0.98 39.18
HrE g 0.09 4.41 1.22 62.65 0.64 32.94
FEHA 0.27 12.63 1.10 51.57 0.77 35.80
NGAR ] 0.18 8.46 1.13 54.04 0.79 37.51
TESES 0.20 9.83 1.22 61.69 0.57 28.48
1 TEAT 0.38 20.58 0.82 43.9] 0.66 35.51
KGR 0.24 26.61 0.08 8.68 0.57 64.71
RIS 0.29 23.20 0.64 51.52 0.32 25.28
AT 0.81 25.46 1.10 34.76 1.26 39.78
7K B4 0.39 30.53 0.45 35.32 0.44 34.14
BB 0.49 29.99 0.60 36.98 0.53 33.02
MIVE SR 0.41 35.75 0.36 31.73 0.37 32.52
B 0.28 24.06 0.51 43.32 0.38 32.62
B4l 0.21 14.26 0.89 59.50 0.39 26.24
(/B4 0.29 8.95 1.77 54.72 1.18 36.34
SIS 0.13 10.78 0.53 43.18 0.56 46.04
EETTHR 0.49 21.58 0.69 30.13 1.10 48.29
e TEAn 0.13 7.19 0.97 53.68 0.71 39.14
G 0.13 27.62 0.12 25.05 0.22 47.32
S P4 0.13 14.76 0.33 38.22 0.41 47.03
—=FM 0.06 6.20 0.50 50.61 0.43 43.19
f& B4 0.33 13.49 1.14 46.68 0.97 39.83
T4 0.19 6.65 1.57 55.66 1.07 37.69
SH40 0.24 9.97 1.09 45.26 1.08 44.77
2 0.04 9.03 0.18 38.24 0.25 52.73
HERA 0.25 15.33 0.66 40.09 0.73 44.59
p— N N
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FEFE —ERESE RS —EERE
1T ABGEAN) | JHat®% | AHEAN) | 5G| ABGEAN) | B ®%)
LD 0.18 11.32 0.76 47.53 0.66 41.15
it 0.24 11.55 0.94 46.04 0.87 42.42
N L 0.32 19.48 0.54 32.52 0.79 48.00
TTHAD 0.28 33.57 0.23 27.32 0.33 39.11
FIARD 0.16 33.13 0.16 32.71 0.17 34.16
[EapAE]) 0.21 37.24 0.12 20.80 0.24 41.96
RN 0.21 22.30 0.20 20.73 0.54 56.96
B 0.35 35.24 0.20 19.72 0.45 45.05
P 0.30 22.33 0.38 27.93 0.68 49.74
FSIRGE 0.16 34.98 0.25 52.779 0.06 12.23
Hripdl 0.12 22.29 0.27 51.81 0.14 25.90
=24 0.27 17.80 0.83 54.00 0.43 28.20
Z540 0.28 47.09 0.22 36.11 0.10 16.81
AR 0.28 46.72 0.25 41.51 0.07 11.76
H A0 0.17 35.73 0.23 46.61 0.09 17.66
=Lt 0.18 34.99 0.27 52.88 0.06 12.13
A B4 0.16 34.34 0.08 16.85 0.23 48.81
JEEETAT 0.14 31.24 0.08 18.00 0.23 50.76
R 0.06 23.33 0.07 27.41 0.13 49.26
RS 0.28 40.40 0.11 16.02 0.30 43.58
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=R (VA= |
#Hom i FE B B M
T Tt ERE THE | ETE | mEE | TH$E | BXE | A | £ 5 | &5t | #hSEA
(AL S EEZE (%)
&dbi |[adtm 27,210 | 4,132 | 589 515 659 | 6,919 | 14,366 | 27,180 99.9
ST ST 15,360 | 3,434 | 699 898 776 | 6,602 | 1,692 | 14,100 91.8
FepEr | ERET GEOIREES | 13,280 532 88 253 0 739 1,051 | 2,663 35.9
&)
FEFE T BRI 132 4 7 5 117 496 762
FfE T 119 14 278 27 233 673 1,344
BvITs BT 10,410 545 136 162 0 386 361 1,591 19.4
el 88 5 96 157 80 0 426 87.7
EEN EE 6,000 | 1,027 143 232 1,831 | 1,389 | 639 | 5,261
B |5 17,565 | 3,114 261 459 6,781 | 3,628 | 3,322 | 17,565 100
e |BHT 16,340 | 4,055 349 614 | 3,626 | 4,434 | 2,831 | 15,910 97.4
WG KA 2,340 630 52 101 49 356 36 1,224 52.3
BEET [BEE 3,480 297 61 67 136 367 2 930 26.7
HYE T | R 7,650 815 77 289 327 522 73 2,103 27.7
Prdem [Prdt 4,680 110 16 188 78 125 1 518 11.1
# b [#1k 6,570 575 71 75 52 415 16 1,203 18.3
DAL E YA 9,370 263 37 49 218 262 13 843 9.0
BrET e 3,850 339 53 191 124 412 6 1,125 29.2
KRR 7K RSB 4,030 841 33 824 1,397 | 747 26 3,869 96.0
EENTEES 3,790 250 33 113 46 168 21 631 16.7
R | 2R 4,120 512 74 155 982 416 64 2,203 53.5
HE#Em | 2,940 323 47 57 616 355 133 1,532 52.1
JEVLLTT Bl 2,670 733 76 118 31 673 5 1,637 61.3
BRI (FEER 6,510 824 54 258 42 581 2 1,761 27.1
fE3Em [{E3E 2,940 457 99 262 494 966 154 | 2,432 82.7
B |G IR EUETITH | 10,980 422 14 106 1,190 | 570 164 | 2,466 31.7
&
= 340 36 16 121 345 163 1,020
K IESE [14 1k 7,130 212 18 267 100 323 381 1,302 18.3
TEIPRSH (fihk 3,310 164 22 79 112 161 111 649 27.3
Rk (LLIEEHER) 29 3 89 9 83 40 254
B B 2,110 120 12 64 68 92 71 427 20.2
HEEE |51 8,910 316 22 242 276 429 130 1,416 19.3
P EREE ) 19 0 30 428 21 82 302
TIEAE | TR R ) 3,760 557 50 408 679 497 39 2,231 *
TRHESH |1RHE 7,580 54 7 2 108 73 8 251 3.3
WE A | 10,790 47 4 10 110 66 71 309 2.9
SUFREE S 6,830 101 16 49 187 92 10 455 6.7
KHEE [ KFE(HrEHE) 5,850 46 8 4 184 65 1 308 17.3
KH 141 12 91 285 176 0 705
E/KHE | B AR E R 6,420 | 1,933 133 632 3,468 | 6,991 | 2,827 | 15,982 #
VORESE | R EFEHAT) 4,050
BbkeH | Bk 4,000 218 44 54 197 163 12 688 17.2
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FH 88 | FH 3,460 | 134 21 22 82 73 4 336 9.7
SFEAE e 4,820 | 121 41 44 183 109 1 500 10.4
RPRSE | Ak 6,420 96 11 59 160 99 22 448 7.0
=ML |=1h 4,950 | 150 22 71 339 115 5 702 14.2
fe] (LIS (] L 4,790 | 348 34 247 413 366 0 1,407 29.4
b 75 58 | B 7 7,070 21 6 11 0 19 5 63 0.9
THIAKSE |TE I 9,470 74 7 46 176 124 45 473 5.0
S BRUPH | R 1,130 | 189 46 26 0 180 98 439 38.8
GROBESE |HRE G B ) 8,900 | 195 7 164 375 122 232 | 1,094 19.9

o 113 22 29 8 119 183 474

PR 7R 23 1 0 115 31 30 200
I SE [N 4,240 | 211 25 19 122 127 17 521 12.3
JEbREE |JEAR 12,050 | 41 5 8 201 63 1 320 2.7
EHE|RE 25,240 | 99 11 30 143 152 55 491 1.9
B LLISH | B L 5,870 31 7 12 84 48 1 183 3.1
s Y prva 5,840 72 5 25 201 54 14 370 6.3
S A | S (LR b 1 ) 4,640 61 3 33 75 56 0 228 5.0
FEHAN & BF e (FE | 3,804 | 269 9 1,312 | 1,328 | 462 424 | 3,804 100

F4D)
KL [ AR 3,700 87 8 54 219 140 1 509 13.8
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