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Abstract Ground subsidence can result in the formation of sinkholes, potholes, settlement of structures, and road
subsidence. Road subsidence is described as the sudden collapse of the road surface into subsurface cavities caused
by the loss of bearing capacity in the ground, such as the dissolution of limestone by fluid flow in the surface causing
the formation of voids leading to subsidence at the surface. Road subsidence occurs about 665 times annually, and
this incidence has been increasing until 2013. Damaged underground facilities, management negligence, and lowering
of the ground water table have been the causes of road subsidence in Seoul. Seoul metropolitan government
announced special management counter plans to relieve the anxieties and make the roads safe for passing.
Construction sites, such as excavation works, need to be managed properly because they have strong potential to
induce road subsidence.

The aim of this study was to identify the main causes of road subsidence and suggest management plans. First, life
cycle cost analysis revealed the daytime construction to be more appropriate than nighttime. In addition, by analyzing
the limitations of using sand as a backfill material, it is proposed to use a flowable backfill material instead of sand.
Finally, to reduce the blind spots, which is a problem in surveying the road pavement conditions of local governments,
the road to be managed is divided into several zones, and a specialized agency is selected for each zone and a method
of surveying the blind spots through collaboration is suggested.

Keywords : backfill material, compaction, excavation work, road subsidence
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Table 1. Safety management policies of road subsidence
in Seoul

Main policy Content

-Investigation expansion on worn-out sewage pipe
Management line

reinforcement | -Maintenance priority for worn-out sewage pipe
line over 50 years old (supported by Government
sewage pipe expense)

lines -Process improvement for accuracy of computer
systems for seweage management

of worn-out

Management
reinforcement
of groundwater

-Compulsory effect examination on large
excavation work and groundwater

-Total inspection on the alluvial layered tunnel
section

-Recruiting full-time supervisor for road subsidence
in the construction

Management -Investigation system for excavation for
reinforcement construction permits

of excavation | -Site inspection reinforcement on excavation work
work site

-Compaction field measurement for faulty
compaction inspection

-Introduction of refilling method for narrow and
deep sections

-Expansion of cutting-edge equipment

Pre-detection

activity -Patrol reinforcement involving residents, taxi
reinforcement drivers, and public officials

Task force/ -Expansion of personnel for road subsidence
Budget -Education program development by Human

expansion plan | Resources Development Institute

-Making and opening videos related to road

Solution to .
civil subsidence
. -Holding information sessions and distributing
complaints/ . . .
. information leaflets about signs
advertisement L . . .
plan -Providing online discussion forums about road

subsidence for citizens on Facebook
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Table. 2. Input variables related to traffic

Input variables

Complex AADT[7] 40,173
Dongdaemun AADT 40,207
Speed limit (km/h) 60

Speed on

construction (km/h) | 16

Truck percentage (%)

Truck (0.574),
Combinded truck(0.062) [8]

Vehicle increase (%) 0.55
Waiting traffic (vphpl) 1700 [9]
Free traffic (vphpl) 2170
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Table. 3. Comparison of working days on construction

Constmctiqn—at—day and Construction-at-night
night

24hr 1 day 3 days

48hr 2 days 6 days

T2hr 3 days 9 days
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2500

2000

== management cost{all day)
—B—user cost(all day)
—&—total cost(all day)

1500

== management cost{night|

== user cost(night]

== total cost(night)

500

Fig. 3. Economic analysis based on traffic control on the
road in front of in Sports Complex

unit: 1,000won
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Fig. 4. Economic analysis based on traffic control on the
road in front of Kookmin bank Dongdaemoon
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