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Applicability Evaluation of Asphalt Roadbed Considering Economical Efficiency
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Abstract  Bdlasted asphalt roadbed can be beneficial in reducing maintenance cost from various efects
such as prevention of both strength reduction and weakening in roadbed system due to the effect of
preventing rainwater penetration; decreasing the thickness of roadbed by dispersing a train load; prevention
of roadbed mud-pumping and frostbite Due to these beneficial effects, the ballasted asphalt roadbed, which
is layered between reinforced and ballasted roadbeds, has been widdy applied in design standards of Italy
and Japan. In this study, the optimum thickness of asphalt and reinforced roadbeds, corresponding to the
design standards for reinforced roadbed of high-speed railway, was estimated.
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Table 3 Rail properties usedin GEOTRACK & KENTRACK

7ol A dt4 faguale B A S A A A Tra2zkM
= (mm) (mm°) (MPa) (kg/m) (KN/m) (mm”)
=74 1,435 7,750 210,000 60 800,000 30,900,000

Table 4 Seeper properties used in GEOTRACK & KENTRACK

i Aol | 1A : = | wo| | waAL | A A2
A5 mm) | my | TEEOM ey | m) | e | (kg | SeIment | )
E A% 2,600 650 300 260 200 30,000 250 5 18,640,000

< Fig29t #o] of~ZE wnt 5emd w Zs}=dt 30emel 74

Table5 Case of analysis

Case
T8
1 4 5 7 8 9 10 11 12
OfAZTE L-HFE 7 (cm) 5 5 5 5 10 10 10 10 10 0
73wt =7 (cm) 10 15 20 25 30 35 10 15 20 25 30 40
65 —a— Asphalt thickness Sem 145 == Agphalt thickness Scm
—m— Asphalt thickness 10cm =8 Asphalt thickness 10cm

A Reinforced roadbed 40cm(without asphalt) A Reinforced roadbed 40cm(without asphalt)
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Reinforced roadbed thicknees(cm) Reinforced roadbed thicknees(cm)
Fig. 1 Compressive stress at top of asphalt layer Fig. 2 Displacement at top of asphalt layer
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Table 6 Analysis results of KENTRACK

50
Reinforced KENTRACK
Asphalt | " oaihed — Asphat
zas /'é? Thzgme"s Thickness | @€ Des'sgn Life
€ (cm) (vear)
Ea ﬁ::: 10 T 23.7
s 15 2 38.9
% 3 5 20 3 57.2
£ —— GEOTRACK(Ta=5em) 25 4 86.1
z 30 | ~*—GEOTRACK(Ta=10cm) 30 5 1321
- —8—KENTRACK(Ta=5¢m) 35 6 203.2
J | = KENTRACK(Ta=10cm) 10 7 21.8
0 5 10 15 20 25 30 35 40 15 8 238
Reinforced raodbed thicknees(cm) 10 20 9 307
25 10 56.9
Fig. 3 Comparison of compressive stress at top of asphalt : 28 ﬁ 4?'2
layer
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Fig4 KENTRACKS] sjA A2 ofAZE wuto] AA4HS Yelhdl Zojth, Ao A7
7ol M= of=FE wnke] M7l S 50 o] o® AlAlska vk, Fig. 4014 50 o] %
= WSehE @S ofATE b 5emd W ASbwewt 20cm o] 4l B¢k of~TE wnb
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—#— Asphalt thickness Sem
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Fig. 4 Asphalt design life with reinforced thickness Fig. 5 Tensile strain at bottom of asphalt layer
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2.3.2 HATHA LCCEA
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Fig. 6 LCC Analysis (1)
Table 7 Rank of LCC Analysis (1)
Case 3 4 5 6 10
Asphalt thickness(cm) 5 5 5 5 10
Reinforced roadbed
thi ckness(cm) 20 25 30 35 25
Rank 1 2 4 5 3

2.3.3 X[ &2| A LCC &4
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Fig. 7 LCC Analysis (2)

Table 8 Rank of LCC Analysis (2)

Case 3 4 5 6 10
Asphalt thickness(cm) 5 5 5 5 10
Reinforced roadbed
thi ckness(cm) 20 25 30 35 25
Rank 1 2 3 5 4
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