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Traffic Demand Forecasting Method for LCCA of Pavement Section

ABSTRACT

Traffic demand forecasting for pavement management in the present can be estimated using the past trends or subjective judgement of
experts instead of objective methods. Also future road plans and local development plans of a target region, for example new road
constructions and detour plans cannot be considered for the estimate of future traffic demands. This study, which is the fundamental
research for developing objective and accurate decision-making support system of maintenance management for the national highway,
proposed the methodology to predict future traffic demands according to 4-step traffic forecasting method using EMME in order to
examine significance of future traffic demands affecting pavement deterioration trends and compare existing traffic demand forecasting
methods. For the case study, this study conducted the comparison of traffic demand forecasting methods targeting Daejeon Regional
Construction and Management Administration. Therefore, this study figured out that the differences of traffic demands and the level
of agent costs as well as user costs between existing traffic demand forecasting methods and proposed traffic demand forecasting
method with considering future road plans and local development plan.
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Year Passenger Car Bus Rail Taxi Others Walk Sum

2011 56,328 6,190 1,926 6,069 15,118 31,953 117,584
2013 57,492 6,340 1,982 6,274 15,407 32,759 120,254
2015 58,656 6,490 2,038 6,480 15,695 33,566 122,925
2020 60,473 6,726 2,065 6,819 16,190 34,993 127,267
2025 60,538 6,778 2,037 6,966 16,225 35,368 127,912
2030 61,653 6,966 2,033 7,227 16,503 36,285 130,666
2035 63,593 7,251 2,015 7,481 16,945 37,421 134,705

Increasing Rate 0.46% 0.61% 0.07% 0.80% 0.43% 0.61% 0.52%
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Table 2. Estimate Result of Traffic Volume in Yongdong-Gun(Base Year 2011)
Road Classification Assign Traffic Volume Observed Traffic Volume Error Rate

00118 29,478 32,346 -8.87

00119 29,476 33,361 -11.65

Express Highway 00121 36,628 35,426 3.39
00123 36,433 44,501 -18.13

03511 15,480 17,964 -13.83

03512 15,382 21,960 -29.95

0313-1 5,790 6,250 -7.36

0408-1 7,544 7,685 -1.83

0409-1 4,616 4,530 1.90

National Highway 1914-2 2,598 2,848 -8.76
1914-3 4,374 5,118 -14.54

1915-00 9190 8,283 10.95
1916-5 2,911 3,248 -10.38
Local Road 0901-04 1,258 1,464 -14.04
0901-10 1,033 1,157 -10.74
Gf;’ce:;ll:zz;al 49-15 4,666 5,456 -14.48
Sum 206,857 231,597 -10.68
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Table 3. Estimate Result of Traffic Volume in Yongdong-Gun (2016, 2021, 2026, 2031)

Road Classification 2016(Vehicle/Day) 2021(Vehicle/Day) 2026(Vehicle/Day) 2031(Vehicle/Day)
00118 29,962 34,099 37,421 3,208
00119 29,958 34,093 37,415 3,203
Express 00121 36,965 39,319 42,999 8,322
Highway 00123 36,803 39,192 42,868 8,224
03511 12,821 14,015 14,586 91,632
03512 12,876 14,128 14,747 91,644
0313-1 4,262 4251 4207 4,264
0408-1 6,669 10,327 10,448 10,144
. 0409-1 4,079 11,184 11,125 9,836
Fha;;sv‘:; 1914-2 2,156 2,007 1,934 1,866
1914-3 3,904 4,429 4,478 4,026
1915-00 8,873 7,893 8,313 9,438
1916-5 2,862 3,192 3,191 3,495
Local Road 0901-04 1,123 1,052 1,061 1,063
0901-10 1,014 1,008 959 1,010
GEZ?;“EEZE’I 49-15 3,890 4,744 4,577 4,385
Sum 198,217 224,933 240,329 255,760

Fig. 5. Result of Future Traffic Assignment(2031)
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Table 4. Definition of Economic Analysis Items

Inclusion
Items Contents Note Yes or No
CcC Construction Costs, Land Acquisition Costs, Additional Costs No
AC MC ‘Operating Cost: 15% of Highway’s According to KICT Unit Costs No
-‘Maintenance/Management Costs: 5cm Overlay in Every 10 Years According to KICT Unit Costs Yes
RV Residual Cost of Land Acquisition Negative Value No
VOC Gas Consumption, Tire Wear, Engi}le Qil, Vehicle Depreciation, Vehicle Travel Speed based Model Ves
Vehicle Repair Costs
TTC Link Travel Time using VDF (Volume-Delay Function) Reverse Calculation from Vehicle Operating Yes
uc Speed
TAC Risk Exposure Method Travel Distance-Accident Rate based Model No
EC CO, NOx, HC, PM, CO2 Vehicle Travel Speed based Model Yes
NC - Vehicle Travel Speed based Model Yes

Note.
MC: Maintenance Costs
TAC: Traffic Accident Costs

AC: Agent Costs
RV: Residual Value
EC: Environmental Costs
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UC: User Costs
VOC: Vehicle Operating Costs

CC: Construction Costs
TTC: Travel Time Costs

NC: Noise Costs
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Fig. 6. Comparison of Volumes (1915-00)
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Table 5. Estimated Traffic Demand and Difference Based on EMME (Vehicles/Day)
Demand 2012 2022 2032 2042 MSPE(%)
Forecas | 1915 | 0409 | 0408 | 1915 | 0409 | 0408 | 1915 | 0409 | 0408 | 1915 | 0409 | 0408 | 1915 | 0409 | 0408
Methods | 00 | -01 | -01 | 00 | -01 | -01 | -00 | 01 | o1 | 00 | -01 | 01 | -00 | -01 | -01
EMME | 9,052 | 4,503 | 7361 | 7.975 | 11,173 [ 10352 | 9.439 | 9.837 | 10,144 | 9439 | 9,837 | 10,144 | - - -
Same Travel| o o> | 4503 | 7361 | 9,052 | 4503 | 7361 | 9.052 | 4503 | 7361 | 9.052 | 4503 | 7.361
Demand
— 054 | 2361 | 585
' (f/“)’“ce 00 | 00 | 00 | 135 | -597 | 289 | -41 | -542 | 274 | -41 | -542| 274
(1]
Past Trend | 7,998 | 4490 | 7,036 | 10,984 | 5,083 | 6,478 | 13,970 | 5.676 | 5.920 | 16,956 | 6,269 | 5.362
i 2551 | 15.19 | 13.44
D‘fif/“)’“ce 16 | -03 | 44 | 377 | 545 | 374 | 480 | -423 | 416 | 796 | -363 | -47.1
0
Table 6. Life-Cycle Cost in Each Link Based on EMME (Million Won/Year)
Demand 2012 2022 2032 2042 MSPE(%)
Forecas | 1915 | 0409 | 0408 | 1915 | 0409 | 0408 | 1915 | 0409 | 0408 | 1915 | 0409 | 0408 | 1915 | 0409 | 0408
Methods | 00 | -01 | -01 | 00 | -01 | -01 | 00 | -01 | o1 | 00 | -01 | -01 | 00 | -01 | -o1
EMME | 1,986 | 829 | 1,191 | 1,715 | 1,870 | 1,622 | 2,070 | 1,665 | 1,872 | 2,049 | 1,664 | 1,620 | - ; ;
Sa‘];:n:j;’el 1,98 | 829 | 1,191 | 1,928 | 822 | 1,188 | 1,992 | 822 | 1,457 | 1,972 | 822 | 1,209
. 046 | 2066 | 4.63
Difference
v 00 | 00 | 00 | 124 | -560 | 268 | -38 | 506 | 222 | 38 | -506 | -25.4
Past Trend | 1,772 | 827 | 1,144 | 2311 | 913 | 1,059 | 3,007 | 1,006 | 1241 | 3,578 | 1,099 | 912
. 2235 | 1335 | 10.67
D‘fif/rjnce 108 | <02 | 39 | 348 | -512 | 347 | 453 | -396 | -337 | 746 | -340 | -43.7
(1]
NSPE 1 i(D(EMME) E))? 5 -84 Bl H83l= Wbl nE Al whHolg) & 4= glom,
T, TS O o AR Bo YRS e AR Hue
B3l FH ARES A7) 2 3 AT o] 88 aefsh
7N, n, = FRE TRH=30)S Vehli] DIEMME) = AR SRS Sleiie A w2 aerac] tidk 5]
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