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Abstract In the four-step demand model, a gravity mode is used most commonly at the trip distribution stage. The
purpose of this study was to develop a new friction factor that can express the accessibility property as a single
friction factor to compensate for the variable limits of the gravity model parameters (travel time, travel cost). To
derive a new friction factor, a new friction factor was derived using the space syntax that can quantify the
characteristics of the urban space structure, deriving the link-unit integration degree and then using the travel time
and travel distance relationship. Calibration of the derived friction factor resulted in a similar level to that of the
existing friction factor. As a result of verifying the various indicators, the explanatory power was found to be excellent
in the short - and long - distance range. Therefore, it is possible to derive and apply the new friction factor using
the integration index, which can complement the accessibility beyond the limit of the existing shortest distance, and
it is believed to be more advantageous in future utilization.
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Table 1. Cross-traffic comparison by metropolitan —

Destination (Unit : 1,000trip/day)
2011 2016 Increase Rate
KTDB KTDB
Spec.
2010Y | 2015Y | 2015Y | (B-A) | (C-A)
(A) B) ©) /A /A
Metropolitan area | 23,972 | 25,853 | 25,389 | 7.8% | 5.9%
Gangwon area 117 126 150 7.3% | 27.9%
Chungbuk area 136 142 111 43% | -182%
Chungnam area 284 339 250 19.5% | -11.8%
Jeonbuk area 30 31 35 0.9% | 17.1%
Jeonnam area 37 39 40 5.6% | 7.3%
Gyeongbuk area 68 74 65 8.1% | -3.9%
Gyeongnam area 53 56 60 52% | 12.4%
Total 24,698 | 26,660 | 26,102 | 7.9% | 5.7%
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Fig. 1. Examples of Axial Line and Spatial Structures
(a) Setting of axis line
(b) Gragh of Spatial Structures
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Table 3. Result of Link's road-system integration

Total Mean of link

No of integration
Spec. Link |Lengthintegrat{Length fintegrat "
(km) | ion | (km) | ion
Freeway 1,162 | 4,188 | 287 | 3.61 | 0.247 | 0.069
Expressway 510 | 434 107 | 0.86 | 0.209 | 0.245

Trunk road 10,469 (13,473| 2,358 | 1.16 | 0.225 | 0.175

Special city road | 6,077 | 2,713 | 1,218 | 0.39 | 0.200 | 0.449

Nat’l local road | 2,009 | 3,299 | 460 | 1.37 |0.228 | 0.139

local road 5,078 [11,132| 1,171 | 1.79 | 0.230 | 0.105

City road 9,940 | 6,455 | 2,203 | 0.56 | 0.222 | 0.341
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Table 4. Result of Link's road-system integration

Multiple linear regression analysis
Spec. parameter
B 1] T-value | VIF
Ina | -.196 - -15.358 -
parameter| In3 | 971 977 3: 0971
Iny | -.127 -014 | -14.986 | 1.012 | ~:-0.127
N 54,503 -

adj R? 0.951 N

a: 0.822

1072.409 | 1.012
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Table 5. Comparison of Calculation Results of Modified
Mixing Models by Friction Factor.

Spec. Business Ezrr;l: Lesuire ETC Total
a | 1615 | 552167 | 627 | 66569 | 75887
Travel | B | 13927 | 05947 | 15557 | 05377 | 0815
time v | 00397 | 00357 | 00397 | -0036" | -0036"
adjR?| 0797 | 0778 0766 | 0823 0.795
a | 36897 | 84036 | 1,194 | 147857 | 139944
Shortest | 3 | 09897 | 0304 | 12017 | 0132 | 0470"
length | ~ | -0030" | 00277 | 0030 | -0026" | -0027"

adj R?| 0801 0.775 0.768 0.819 0.796
a | 494168 [154349107| 178967 (14,238,626 (18,618,027
New B | 07457 | -15517 | 05707 | -14917 | 1267
inpedance| | 214017 | 8961" | -18424” | -13.723" | -14.300"
adj R?| 0928 0913 0.891 0932 0.930

note: **(p-value < 0.05), *(p-value < 0.10)
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Table 7. Verification Results by Friction Factor

. Come .
Spec. Business Lesuire | ETC | Total
home

Travel time 0.8725 | 0.8784 | 0.7464 | 0.8565 | 0.8887
r Shortest length | 0.8644 | 0.9145 | 0.6359 | 0.9005 | 0.9134
New inpedance | 0.8610 | 0.9151 | 0.6289 | 0.9003 | 0.9135
Travel time 0.6132 | 0.9973 | 0.4225 | 0.8816 | 0.8878
CR. Shortest length | 0.5327 | 0.9248 | 0.3426 | 0.8935 | 0.8178
New inpedance | 0.5234 | 0.9282 | 0.3415 | 0.8710 | 0.8246
Theil"s Travel time 0.3070 | 0.2442 | 0.4568 | 0.2701 | 0.2383
inequality | Shortest length | 0.3381 | 0.2124 | 0.5350 | 0.2213 | 0.2266
coefficient | New inpedance | 0.3448 | 0.2137 | 0.5390 | 0.2214 | 0.2286
Travel time 258.8 | 1,075.8 | 209.9 |1,243.1]2,169.6
RMSE Shortest length | 275.3 | 889.1 | 236.2 | 978.4 [1,977.5
New inpedance | 279.3 | 888.6 | 237.5 | 978.1 |1,986.2
Travel time 365.3 | 350.0 | 451.3 | 407.7 | 2973
%RMSE Shortest length | 388.6 | 289.3 | 507.8 | 320.9 | 271.0
New inpedance | 394.1 | 289.1 | 510.8 | 320.8 | 272.2
AA TR PO AFA TRl Mol
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Table 8. Total purpose OD verification result by distance

Spec. Total | ~50km | ~100km | ~150km | ~200km | ~250km | ~300km | ~350km | ~400km | ~450km | 450km~
B Travel time 0.8881 | 0.870 | 0.517 | 0.432 | 0.341 0.263 | 0.424 | 0.420 | 0.396 | 0.277 | 0.289
di ty Shortest length | 0.9220 | 0.909 | 0.533 | 0.474 | 0.398 | 0.286 | 0.489 | 0.470 | 0.482 | 0.333 | 0311
sanee New inpedance | 0.9223 | 0.909 | 0.531 0.471 | 0394 | 0.284 | 0.496 | 0.489 | 0.490 | 0.344 | 0.302
' B Travel time 0.8881 | 0.870 0.577 0.389
4 Shortest length | 0.9220 | 0.909 0.600 0.438
category
New inpedance | 0.9223 | 0.909 0.598 0.445
B Travel time 303.87 | 109.8 | 216.7 | 250.0 | 287.0 | 357.2 | 229.5 186.9 | 1985 | 278.8 | 333.2
di ty Shortest length | 251.70 | 90.8 205.6 | 2479 | 263.7 | 3359 | 2133 186.3 198.5 | 280.0 | 301.5
O%4RMSE sanee New inpedance | 251.75 | 90.8 207.7 | 253.7 | 271.9 | 3393 | 2129 | 1845 197.7 | 280.0 | 300.3
° B Travel time 303.87 | 109.8 319.5 217.2
4 Shortest length | 251.70 | 90.8 304.4 208.2
category
New inpedance | 251.75 | 90.8 308.3 207.4
B Travel time 0.2339 | 0.233 | 0.442 | 0479 | 0.518 | 0.561 0.493 | 0.563 | 0.737 | 0.752 | 0.550
X 4 Shortest length | 0.2023 | 0.201 0.426 | 0.465 | 0.488 | 0.559 | 0.487 | 0.594 | 0.754 | 0.791 0.579
Theil"s distance -
. it New inpedance | 0.2032 | 0.202 | 0.428 | 0.470 | 0.493 | 0.557 | 0.479 | 0.585 | 0.748 | 0.794 | 0.595
mequa-ly Travel time 0.2339 | 0.233 0.449 0.532
coefficient By
Shortest length | 0.2023 | 0.201 0.433 0.539
category
New inpedance | 0.2032 | 0.202 0.436 0.531
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