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A Study on the Improvement of Pavement for Bus Rapid Transit System in Seoul
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ABSTRACT
PURPOSES : This study is to suggest the improvement for bus rapid transit system in Seoul

METHODS : The maintenance cost for bus lane damages and plastic deformations are increased by bus passing speed, heavy bus weight,
and climate change (localized torrential downpour, subtropical climate) and the accident risk has been increased.

RESULTS : Recent analysis of pavement damage indicates that bus lane damage caused by heavy weight is overwhelming and it is urgent to
prepare countermeasures.

CONCLUSIONS : Pavement data of bus rapid transit system, bus transit numbers and pavement damage elements were analyzed. By
analyzing pavement maintenance, design and construction, the countermeasures for the improvement of bus lane pavement and effective
maintenance were suggested.
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Fig. 1 Bus Rapid Transit System Line Planning Map in Seoul
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Fig. 2 Pothole Occurrence and Repair in 2009.01
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Table 1. Maintenance Present Condition of Bus
Rapid Transit System

Basic & working

) Construction | Maintenance
design

Division

City Transportation| Metropolitan |Urban Safety
Location Headquarters | Infrastructure | Office(Road

department| (Transportation |Headquarters | Management

System Bureau) |(Civil Division)|  office)
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Table 2. The Definition of Pavement Failure and Cause

Division Definition and cause

Consolidation or lateral movement of any of the
pavement layers or the subgrade under traffic
Permanent | due to the low air voids, incorrect asphalt grade,
Deformation| lack of compaction, weak asphalt mixtures,
mixtures too high in asphailt, etc.

(Consolidation, Rutting, Corrugations & Shoving)

Pavement failure due to the excessive loading,
weak surface, base, or subgrade, thin surface or
base, poor drainage

(Fatigue(Alligator) crack, Block crack,
Longitudinal (Linear)&Transverse crack, reflection
Crack)

Crack

Continued deterioration of another type of
distress, such as thawing of a frozen subgrade,
cracking, raveling or a failed patch after pieces
of the original pavement surface have been
dislodged.

Pothole

Reference : Wiseong—dong, 2002

Susak—Seongsanro(Pothole)

Hangangro(Decoloration)

Fig. 3 Bus Rapid Transit Pavement Damages
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Table 3. Pavement Condition Level by Maintenance

ot

Record
years Of 1 2 3 4 5 6 7 8 9 1 O Condition level Condition level
use
wn| | | L]
1 1level 2level 3level
2 [llevel 2level ‘ 3level |
3 [llevel 2level ‘ 3level
20years Years of use Traffic
4 [llevel2level 3level
Fig. 7 Condition Level Combining Service Life
5 1 level2level 3level 9 . 9
and Traffic
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Table 4. The Influence Coefficient(l) and the Rate of
Return of Section 19

Roda axis Years | Influence | Rate of
name of use Traffic coefficient(l) | return(%)
Tongil road(Step 1) 3 118 0.334 0
Gonghangro(Step 2)| 3 119 0.335 0
Tongil-Uijuro 5 121 0.438 0
Dongjakdaero 4 161 0.451 16.58
Gonghangro(Step 1) | 4 181 0.482 12.849
Manguro expend 3 222 0.496 0
Maporo 7 100 0.506 18.206
Sinbanporo 4 211 0.529 10.4
Noryangjinro 4 221 0.544 4
Yanghwa—-Sinchonro| 4 253 0.594 23.181
Gyeongino 8 180 0.68 86.008
Siheung—Dabangro 8 181 0.682 111.012
Songpadaero 5 290 0.702 20.25
Chenho—-Hajeongro | 10 141 0.72 110.681
Hangangro 7 270 0.771 63.359
Gangnamdaero—Samilro| 9 231 0.81 90.047
Manguro 8 271 0.822 57.434
Dobong—Miaro 9 257 0.85 96.634
Susaek—Seongsanro| 9 321 0.95 185.802
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Fig. 9 The Correlation of Influence Coefficient(l) and
Repair Rate of 19 Sections

Table 5. The Performance Life of Preventive Maintenance

Management Preventive maintenance Performance life Source Average life CoVv
Agency measures
Oregon - . 3~6 years of good road Parker
DOT Chipping/Sealing condition (1993) 4.5 years 0.248452
Indiana o . 38~55 months Feidhan
DOT Chipping/Sealing Average 48 months (1986) 4 years 0.204124
Ontario . ) Joseph
MTC Ascon Routing/Sealing 2~5 years (1992) 3.5 years 0.319438
US Corps of Slurry Sealing 3~6 years Brown 45 years 0.248452
En Surface Treatment 3~6 years (1988) 45 years 0.248452
9: Crack Sealing 3~5 years 4 years 0.204124
Concrete joint cracks Filling 2 years
Concrete joint cracks Sealing 8 years NY State DOT
NY State Ascon Rout & Crack Sealing 5 years (1991)
DOT Ascon cracks Filling 2 years Hahn
Thin Asphalt Overlay 8 years (1992)
Surface Treatment 3 years(Median)
Chipping/Sealing 1~6 years 35 years 0.49
Slurry Seal 1~6 years Geoffroy
NCHRP ) 3.5 years 0.49
Micro Surface Treatment 4~6 years (1996) 5 vears 016
Thin Asphalt Overlay More than 6 years Y :
Micro Surface Treatment 5~7 years 6 years 0.14
) Raza
Slurry Sealing 3~5 years (1994) 4 years 0.20
FHWA Micro Surface Treatment 4~5 years 4.5 years 0.1
S i FHWA
Chipping/Sealing 4~7 years (1992) 5.5 years 0.20
Thin Asphalt Overlay 8~11 years 9.5 years 0.12
It has not been verified Smith
SHRP Al for sufficient period (1993)

Source : Seoul, 2002, White paper safety management road facilities.
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Table 6. Cause of Moisture Damage and Effect

Cause of occurrence Effect

Moisture, Saturation,
Temperature
(freeze, thaw)

Cavity

Moisture, Water pressure,
Saturation,
Traffic weight

pavement drainage poor
(pore water pressure)

A inadequate Pore, Moisture

Compactl-on (Superior inflow)
construction

Dry poor of Content of water
aggregate of aggregate

Waterproof Poor/Repair
of surface process

Moisture, Steam pressure
(Substructure inflow)

Source : Hwang Seong Do, 2006
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Securing separation distance

Fig. 15 Bus Weight Overlap Effect by Separation
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