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Demolition and Maintenance/Repair Cost Estimation of Road Drop Obstacle
for Safety Risk Removal of Anti-tank Defense Facility
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Abstract

Rock drop obstacles on major roads in the border area in South Korea has been installed and operated to prevent
and block the movement of enemy units. However, the increase in traffic volume due to the development of the border
region causes many problems such as road traffic congestion due to rock drop, traffic safety, and impaired urban
aesthetics. Therefore, this study aimed to provide guidelines for demolition and replacement facility installation for rock
drop obstacles, which are differently applied to each unit, and to suggest the direction of the Ministry of National
Defense’s policy regarding maintenance cost for necessary rock drop obstacles required for operation. In this study, as
part of a guideline study on the removal of rock drop obstacles and the installation of alternative facilities, a standard
unit price was suggested for essential rock drop obstacles, so as to be used as judgment data when deciding whether

to remove rock drop obstacles.
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Table 1. Current business related road drop and rock drop
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Table 2. Assumption for rock drop scale (4-lane and 2-lane)

ltem 4 lanes 2 lanes
road drop(m) road drop(m)
Number of lane 4 2
Legal road width 3 3
Wall thickness 1 x3 1 x2
Width
Pedestrian 1 x2 1 x2
Median 2 -
Sum 19 10
Length Road drop 22 20
Pass height 45 45
Height
Total height 9 9

Table 3. Assumption for rock drop scale (1-lane)

Obstacle block size Obstacle size
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(m) (m) (m) (m) ':l‘erv Tola (M)
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Table 4. Concrete structure demolition method

Type Construction method Characteristics
. 1) Install guide poly Often used for cutting high-reinforced concrete in construction sites
Diamond ) . o ) - ) i i i
wire saw 2) Diamond wire used as a driving device where no vibration and noise are required (bridges, ports, chimneys,
3) Wire rotation, puling and cutting buildings, etc.)

Installation of temporary structures around structures

)

)

)
1) ) )
2) Backhoe equipped with hydraulic crusher and breaker Suitable for downtown construction due 1o
3

)

)

)

low noise and vibration

Crushing and
breaking method Breaking the structure through a crusher
Hydraulic booster installation by drilling
Secondary equipment after the first break (backhoe)
Breaking or demolishing structures by crushers

Burster ; Safe and economical method of vibration-freg, noiseless, and
3 dust-free (bridge, foundation, shift, etc.)
Suitable for demolition of retaining walls,

Partial cutting ~ Concrete cutting by equipment or manpower orick wals, and slabs

Wateriet Structure dismantling technology using the impact energy of water Mainly for maintenance method
) sprayed at ultra-high pressure and ultra—high speed used for partial demolition
Table 5. Asphalt pavement maintenance method
Type Characteristics
) In case of severe local damage such as potholes or minor turtle cracks,
Patching

remove the surface or base layer and fill in a new asphalt mixture.

Crack sealin As a method of injecting sealant into cracks occurring on the pavement surface, cleaning and drying of cracks before sealing injection is very
d important, and it is desirable to perform cracks as soon as possible after damage occurs.
A method of placing a mixture of emulsified asphalt, fine aggregate, stone powder, and an appropriate amount of water on the pavement
Slurry seal in a thickness of 6 to 12 mm.
Performed in sections where there is not much traffic and the degree of surface coverage is not severe

Laverin A 2.5cm-thick overlay method to prevent damage to the packaging and to increase slip resistance.
venng It is used for the purpose of reducing unevenness in the pavement and improving ride comfort, but is not applied to structural reinforcement.
Overla Performed for reinforcement when the structural support of the pavement is reduced.
Y Before overlaying, damage to the existing packaging is performed after repair.
Construction method performed when plastic deformation occurs only on the surface layer or when it is impossible to increase the plan

Cutting overlay number of the pavement due to surrounding structures
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Table 6. Results of quantity calculation

) Road drop Road drop Rock drop
Category Class unit (@-lane) (-lane) (8EA, 1-Side)
Temporary
construction Temporary fence m 146 124 59
Front area of scaffolding m’? 420 220 114
Scaffolding Side area of scaffolding m? 483 420 -
Total m? 903 640 114
Substructure m’ 297 180 397
Superstructure m’ 2,090 900 -
Concrete Obstacle block m’ - - 64
Obstacle pillar m’ - - 13
Total m’ 2387 1,080 463
Pavement repair m? 352 160 -
Road repair Base repair m? 57 30 867
Total m’ 409 190 867
Table 7. Results of unit price
Category Description Size Unit Cost(won) Remarks
Installation and removal Standard estimate
Cost breakdown_001 of ternporary fences EGI fence m 79,525 5-4-3
Cost breakdown 002 Steel pipe scaffolding (twin line) installation and 10m or less 2 21 146 Standard estimate
- dismantling 3month or less ’ 2-71
Installation and dismantling 2 Standard estimate
Cost breakdown_003 of falling objects m 21,435 g1
Cost breakdown_004 Breaking concrete structures (crushers) Qbstacle block m’ 58,827 Standard estimate
breakdown 8-2-15
Cost breakdown_005 Hydraulic booster per m’ m’ 1424647 -
Cost breakdown_006 Sofa repair (road recovery) - day 4,423 804 Stan]d ir?fgstimate
Others Waste disposal costs m’ 24377 -
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Table 8. Demolition cost by road drop type

Other

Category Material Labor Total
expenses
1. Demolion cost for oy yyg ougi04 607036 3326588
8-lane size road drop
2. Demoliion Cost 1044y yos 479010 popA08 1483027
4-lane size road drop
3. Demolition cost for 11,127 20445 46208 77610

8-rock drop 1-lane)
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Table 9. Materials by maintenance construction method

Method Material
) Epoxy sealin:
Surface coating method POy g )
Water proof material
Epoxy sealing

Injection method Polymer cement
Expanding cement
Epoxy sealing
Polymer cement
Cement
Polymer cement
Water proof pain

Concrete

Filling method

Section repair method

Water proof method
Repairing obstacle block pillar
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Table 10. Standard maintenance cost of national defense facility

Other

Category Specification Unit Material Labor F—— Total
1. Repairing deteriorate parts using epoxy m 15,451 30,947 639 47,037
2. Surface coating method — water proof material m 15,151 30,947 639 46,737
3. Injection method — epoxy sealing m 12,751 52,482 1,285 66,518
4. Injection method - polymer cement m 13,561 52,482 1,285 67,328
5. Injection method - expanding cement m 13,171 52,482 1,285 66,938
6. Filling method - epoxy sealing m 12,751 42,796 994 56,541
7. Filing method - polymer cement m 12,751 42,7% 994 56,541
8. Section repair method — cement 10~20mm m? 5,073 103,310 3,09 111,482
9. Section repair method - cement 10mm-wall m? 37,655 24,837 745 63,237
10. Section repair method - polymer cement 20mm-wall m? 75,310 39,030 1,171 115,511
11. Section repair method - polymer cement 10mm-wall m? 38,386 29,805 8% 69,085
12. Section repair method - polymer cement 20mm-wall m? 76,772 46,836 1,405 125,013
13. Water proof method 3 layer m? 27,345 59,300 1,186 87,831
14. Repairing obstacle block pillar per unit 83,407 234,269 290,166 607,842
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