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User Costs Evaluation due to the Bridge Reconstruction Period
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Abstract

As critical infrastructure, bridges play an indispensable role in facilitating the distribution of goods. When bridges reach
their end of useful life or get damaged by natural disasters such as earthquakes or storms, they have to be removed and
reconstructed. When bridges in service need to be reconstructed, user costs occur from vehicle detours and traffic
congestions, and social costs occur from noise and dust during construction periods. However, these user and social costs
are not considered during reconstruction and the evaluation methods of those costs are vague. Thus, there is lack of
appropriate bridge types that consider these costs. Therefore, this paper identifies the social overhead costs that occur
during bridge reconstruction, which is also called, users' socioeconomic values. Next, it proposes a method to evaluate
user costs during bridge reconstruction, and appraises the method. User costs are evaluated based on traffic information,
social and material volumes including the bridge’s daily traffic volume, peak hours, detour distance and time. In addition,
time delay costs due to traffic operational costs and bridge reconstruction are also taken into consideration.

Keywords : Bridge reconstruction, Construction period, User cost, Vehicle operation cost, Time delay cost
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Fig. 1 The number of bridges in Korea(Ministry of Land, Transport
and Maritime Affairs, 2006, Ahn, 2009)
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Table 1 Average auto occupancy and business travel rates by car types

Passenger car Small bus Coach Small Medium Large
cargo truck cargo truck cargo truck
Occupancy 1.5 152 12.87 1.38 1.21 111
(People)
Business 195 195 16.4
Travel (%) '
purpose | Non—Busi All trucks are business purpose.
O PUSINESS 80.5 80.5 83.6
(%)
Business 2.11
Auto (%) 0.24 0.3 (Driver 1/ Passenger 1.11) 1.38 l.z1 L1l
occupancy | Non—Business o 10.76 3 B B
(%) 101 1.22 (Passenger)
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Fig. 2 Vehicle operation cost for according to car types and velocity
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Fig. 3 Time delay cost according to car types and velocity
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Fig. 4 User cost evaluation method
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Table 2 Distribution of vehicles
(Korea Transportation Safety Authority, 2008)

Table 3 User costs according to estimated construction period
when a temporary bridge is built(AADT 25,000 cars)

Small | Medium | Large
Coach cargo cargo cargo
truck truck truck

Passenger | Small

Types
car bus

Rate(%) | 75.19 6.02 0.77 14.64 2.38 1.00
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Fig. 6 Relations between time and the number of cumulative
cars when a temporary bridge is built(AADT 25,000)
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Fig. 7 Relations between time and the number of cumulative
cars when a temporary bridge is built(AADT 30,000)
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Estimated period| 24 months 12 months 6 months 3 months

VOC (KRW) | 12,674,870,000 | 6,016,170,000 | 3,008,080,000 | 1,504,000,000

TDC (KRW) | 56,793,410,000 | 27,719,190,000 | 13,859,590,000 | 6,929,800, 000

User cost 69,468,290,000 | 33,735,370,000 | 16,867,680,000 | 8,433,840, 000

Saving rates - —51.44% =75.72% —87.86%

Table 4 User costs according to estimated construction period
when a temporary bridge is built(AADT 30,000 cars)

Estimated period 24 months 12 months 6 months 3 months

VOC (KRW) | 41,920,130,000 | 19,897,530,000 | 9,948,770,000 | 4,974,380,000

TDC (KRW) | 187,799,200,000 | 91,059,260,000 | 45,529,630,000 | 22,764,810,000

User cost 229,719,330,000 | 110,956,800,000 | 55,478,400,000 | 27,739,200,000

Saving rates - -51.70% —75.85% —87.92%
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Fig. 8 Relations between time and cumulative passing cars when
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Fig. 13 Relations between time and cumulative passing cars when
traffic goes to nearby one bridge (AADT 40,000 cars/day)
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Fig. 14 User cost according to AADT and detour length when
traffic goes to nearby two bridges
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traffic goes to nearby one bridge
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