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Behavior Analysis of Asphalt Roadbed using the Prismoidal Chamber Loading Test
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Abstract In order to provide stability and vibration reduction onto track structure, asphalt trackbed
foundation is introduced. In this study, dynamic and repetitive static load tests in a prismoidal chamber are
performed by construction of asphalt trackbed foundation including rail, pad, sleeper and subgrade soil in
the chamber to investigate differences of activated vertical pressure on the surface of the subgrade and of
permanent deformation on the top of the sleeper between ballastless asphalt track and ballast track. In
addition, bending strains and moments generated in the concrete sleepers of the two different track structures
are investigated during dynamic loadings by attaching strain gages on the sleeper surface. It is found that
installation of the asphalt trackbed is very useful in order to reduce bending stiffness in the concrete sleeper.

Keywords : Asphalt trackbed, Prismoidal chamber, Repetitive loading test, Bending deflection

2 2 ARAL ARYTA L FATAHS AN A7) S1ske] o} mBE o

wolo] mE il Qul B dFoa 7|E AAEAY R ol ATE Hre = A}

of MASHE FA meke] =7] % RA A WA Aol 2 sorsts] 9jskel AnYEF

6 -LimE ol 8¢ AP ANGsT ofiBE kel 4y U 7

senkel ) Aolo] wE RRile Aol WAk Ee WRASA ofxd

PHgSl due el s ol sue
[e)

o =
< T O =
A7 A1 4 )= AL dholst 4= 919

Kk

r& Pr

I‘E 32

y

R

A A% SAREFE F BB ol B e AFHE W TG A0
Ao, o], dExwnbs ¥3d A2 WA Sy e SFY dRAES <
Qs Ak e FRRFL SpARo R BA Agsi 48 gl 4w o
&, B9 5 Awe el 49H Ge o Hol el FRUAAo] 4ATE
T Hatolth., Hgk UnkARl FEA AR A, FAEHETY T S5FA
o e RS dow on

T WAXXE: s Aol st w Sopo) st AMSA A =550 (hojin@pcu.ac.kr)
. R eI ST
*% I:IHIHI:H sty ZHAAM st 47%_“:__3_3_!.3}



<
o2l
o
j2?
e
ol
ol
N
o
=2
it
e
ol
ﬂl}]d
kT

olel gt A HA Fol wahol ARG opiBE ol
& Aol Hgatu glor], A2 Gl AR AAPn FAAYYS AR AT
20 ofAEE Wit JEAEF] Ytk B ol AUNFEEES ol §3 Ay
O FEAAES: FEA obABEARY Fiew AWM WA FHENY A7) L A
SAwel A SA T AAAS WA Al % AN Bud B4 Aol vw, BAsYG

B AT /1E AREGAESG ol ABE AR Fuw el BAHE F4 Eoe)

~ =1 =
L=LimE ol &% 71EAds AAsdt. ArF2H d A, of=dE Wit k)] u&
Aepaenk, of B E ek Flewk i 5 Y-S Fig 29 #o] AWt ofAdE ke
f R skt FARbolo] whE R AR AwAtelE wAs] flate] Fienk Al st
FAE Aokl 1e] EAIE AAs ool Al WdE Ao R shgol] 2 214

Fig 1 Repetitive load test with prismoidal chamber
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Fig 2 Schematics of two different test track sections
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Table 1 Compaction test results

Sub-Ballast Roadbed
Optimum moisture content (%) 6.5 5.5
Maximum dry unit density (t/m?) 2.273 2.247
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Table 2 Cases of prismoidal chamber test
Asphalt Asphalt Sub-Ballast Roadbed Ballast
Irack Type W or W/O thickness (cm) | Thickness (cm) | Thickness (cm) | Thickness (cm) CASE No.
5 15 1
Ballast W
5 20 5 10 2
Track
W/O - 25 3
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Fig 3 Installation of earth pressure gage Fig 4 Installation of LVDTs
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Fig 5 Attached strain gages on sleeper to measure bending strains
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Fig 6 Comparison of load test data between asphalt track and ballast track sections
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Fig 9 Bending strains measured at sleeper and calculated bending moment
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