2) Carbon fiber reinforcement

This repair method is applied for the
prevention of concrete falling to protect the
third person. It is relative easy to construct,

because it takes just bonding carbon fiber Fiber sheet

Protection layer
for carbon fiber sheets

Figure3.3.6 : Schematic figure of CFR method

sheets using primer, etc.,
It may have applicability to cracking/water
leakage/free lime and rebar exposure

depending on the damage size.

Roughing-in Surface reparation I——'*

Finish coating

l Bonding carbon fiber |"—‘>{

Figure 3.3.7: Work procedure of section repair (Patching)

Table 3.3.7 : Approximate repair cost of CFR -

Unit (Quéngit‘yi priltsz;LtB) e A}r’l-'»lcunt (B) Remarks

General construction foreman Man 2.0 5,400 10,800
Special laborer Man 5.0 4,700 23,500
Laborer Man 2.0 3,600 7,200
Primer kg .51 - 1,300 1,950

Carbon fiber sheet m? 200  5300| 106,000 | 2 layers
Overhead % 50.0 | 149,450 | 74,725
Totai(per 10m?) | 224,175
"~ per 1m? 22,500
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3) Resin injection
This repair method is applied for cracking/water leakage/free lime of girder, crossbeam,
substructures, etc.. There are two methods depending on the crack width. Generally injection
method is often applied.

Table 3.3.8 : Resin injection

Injection method Filling method

Crack Relative small crack Cracks 2 0.5mm

Improvement of waterproofing property Cutting concrete along the cracking and

Outline and durability by injecting resin or cement filling repair material
material
Seal : i Seal Cut in the crack with U- or V.shape
material Injection pipe o materlal  |{U-shape} Approx. 10mm {V-shape] Approx. 10mm

aopmt ol
|

Crack B . P
i ; }..;nciacii; B w
Schema Heewl gl
Filling material
o " £
Ny ‘wmtuPOlymer cement mortar
Primer wmmmﬁ%f’” & "Or‘resln mortar
S 17 Ml Back-up material
i . ' f L s
Working procedure

l Roughing-in l

Removal of grit, dust, oil,
contamination on concrete using wire
brush etc.

Installation of grout hole for injection at
regular interval and sealing
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I Injection l

Attachment of injection container and filling
of injection material

v
l Finish I

Confirmation of fully filled crack with injection
material and finishing surface

Figure 3.3.8 ! Procedure of resin injection method

Tuble 3.3.9 : Approximate repair cost of injection method

. , Unit i
Unit Quantity price(B) Amount (B) Remarks

General construction foreman Man 12.5 5,400 67,500
Special laborer Man 25.0 4,700 117,500
Laborer Man 12.5 3,600 45,000
Seal (Epoxy resin) kg 176| 1,000 17,600
material
Injection .
material (Epoxy resin) kg 16.5 1,100 18,150
Injection |\ 0y compressan) * 334.0 200 66,800
apparatus
Overhead % 50.0 332,550 166,275

Total(per 100m) 498,825

per im 5,000
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4) Repainting

This 1s the repair method applied for corrosion of steel members. “Cleaning and washing
with water” -> “Surface preparation” -> “Base coat™ -> “Second coat” -> “Finish coat” are
carried out. Separately scaffolding should be considered in the estimation.

b) Base coat

¢) Finish coat d) Repainting finish
Figure 3.3.9 : Repainting

Table 3.3.10 : Approximate repair cost of repainting

Unit Amount

i ti k
Unit | Quantity price(B) ®) Remarks
Cleaning and washing with water m? 10.0 40 400
Surface 2
preparation | Cleaning type 1 10.0 1,270 | 12,700

Basecoat | Weak solvent type modified epoxy

m
Base coat | Organic zinc rich paint m? 10.0 170 1,700
aK So m
resin paint (Base coat)

2 10.0 190 1,900

Weak solvent type modified epoxy 2

t

Base coa resin paint (Base coat) m 10.0 190 1,900
Weak solvent type fluorine resin paint 2

Second coat (Second coat) m 10.0 170 1,700
Weak solvent type fluorine resin paint 2

Finish coat (Finish coat) m 10.0 300 3,000

Overhead % 50.0 23,300 11,650

‘ Total (per 10m?) 34,950

per 1m? 3,500
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5) Reinforcement with steel plate

This is the repair method applied for cracking of steel

deformation / loss.

a) Damage condition

¢) Completed repair work

members and also for fracture and

b) Working situation

Figure 3.3.10 : Reinforcement with steel plate

Table 3.3.11 : Approximate repair cost of reinforcement with steel plate

Unit | Quantity pr:igi(tB) Amount (B) Remarks

General construction foreman Man 4.0 5,400 21,600
Special laborer Man 8.0 4.700 37,600
Laborer Man 8.0 3,600 28,800
Steel plate t 0.5 46,200 23,100
Overhead % 50.0 111,100 55,550
Total (per position) 166,650

Per position 166,700
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6) Bolt replacement of bolts by splice plate
This is the repair method applied for missing bolts in splice plates. Bolts are replaced

basically by every splice plate.

Table 3.3.12 : Approximate repair cost of bolt replacement by splice plate

Unit Quantity prilcjzgi(tB) Amount (B) Remarks

General construction foreman Man 3.0 5,400 16,200
Special laborer Man 6.0 4,700 28,200
Laborer Man 6.0 3,600 21,600
Scaffolding m? 4.0 3,000 12,000
Bolts t 0.2 54,300 10,860
Overhead % 50.0 88,860 44,430
. Total(per position) 133,290

Per position 133,300

7) Metal spraying

This is the repair method applied for functional damage of bearing. In the cost estimation for

LCC metal spraying is assumed here, while repair method depends on the bearing type.

Table 3.3.13 ! Approximate repair cost of metal spraying

Unit Quantity prggi(tB) Amount (B) Remarks

General construction foreman Man 0.5 5,400 2,700
Special laborer Man 1.0 4,700 4,700
Laborer Man 1.0 3,600 3,600
Scaffolding m? 2.0 3,000 6,000
Metal spraying m? 0.5 126,000 63,000
Overhead % 50.0 80,000 40,000
Total(per position) 120,000

Per position 120,000
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8) Replacement of pavement
This is the repair method applied for replacement of pavement or road surface including

water proofing.

Table 3.3.14 : Approximate repair cost of replacement of pavement

Unit | Quantity priLcl;:i(tB) An;;;J nt Remarks

General construction foreman Man 1.2 5,400 6,480
Special laborer Man 3.6 4,700 16,920
Laborer Man 6.0 3,600 21,600
Asphalt mixture t 255 3,900 99,450
Milling machine operation gz:selztx]pe' Day 1.2 34,200 41,040
Cleaning car operation \2Ngh1 g:;"Sh Day 1.2 14,400 17,280
Asphailt finisher operation gzs:lztipg'_ om Day 12 36,400 43,680
Road roller operation Macadam 10-12 Day 1.2 11,000 13,200
Eg:;‘argjgc tire roller ?g%z%ﬁ;d wpe | Day 12| 15000 18,000
Water proofing layer m? 100.0 500 50,000
Overhead % 50.0 327,650 163,825
Total(per 100m?) | 491,475

per 1m? 5,000

47







	3. Long term maintenance plan
	3.3 Long term maintenance plan
	3.3.3 Estimation method of LCC


	Cover

