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input parameter.

: In the mechanistic-empirical trackbed design of railways, the resilient modulus is the key
This study focused on the resilient modulus prediction model, which is the functions of
mean effective principal stress and axial strain, for three types of railroad trackbed materials such as crushed

stone, weathered soil, and crushed-rock soil mixture.

modulus and nonlinear values for higher strain in parallel with dynamic shear modulus.

is modeled by model parameters, A, and the power

portion is represented by modified hyperbolic model,
curvature coefficient, a. To assess the performance

response of a test trackbed near PyeongTaek, Korea

The model is composed with the maximum Young's
The maximum values
of mean effective principal stress, mz. The nonlinear
with the model parameters of reference strain, & and
of the prediction models proposed herein, the elastic

was evaluated using a 3-D nonlinear elastic computer

program (GEOTRACK) and compared with measured elastic vertical displacement during the passages of
freight and passenger trains. The material types of sub-ballasts are crushed stone and weathered granite soil,
respectively. The calculated vertical displacements within the sub-ballasts are within the order of 0.6mm, and
agree well with measured values with the reasonable margin. The prediction models are thus concluded to

work properly in the preliminary investigation.

Key words : resilient modulus model, dynamic properties, railway trackbeds, elastic vertical displacement
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10000 r 100000
| Weathered Soil Crushed Rock-Soil Mixture
® Crosshole (Material ID: KS)

<

& O ng from RCT =

= & e

0 = 10000

3 £

5 e =

) AE
O Crosshole
1000 —— ——d —— 1000 —
0.01 0.1 1 10 0.1 1 10
1,/P, Li/P,
1.2 1.2

" Mean Effective Principal Stress, I g Crushed Rock- Soil Mixture
g Lrushed hock- Soll viixture
=~ ——31kPa Q4 (Cy=37.5, Dsj=16mm)

= ----61kPa = .

g + TRa 123 kP & i Mean Effective
= ? = . Principal Stress, Iy
= o8} 5 08 [ NN
= S 51Pa SARNY 40 kPa
= = 70 kPa
<o 06 | 2 06| 11 kPa / 110 kPa
- . ) 20 kPa N\ .
= = AN
; =) O\
s M : 04 |
)
E Weathered Soil N I 1. Modified hyperbolic model
< - . = :
£ 02| 1 Modified hyperbolic model g 02 | (Darendeli, 2001)
’5 (Darendeli, 2001) :s 2. Reference strain, Curvature
Z 4 | coefficient (Meng, 2003)
0 R o b
0.00001 0.0001 0.001 0.01 0.1 1 0.00001 0.0001 0.001 0.01 0.1 1
Axial Strain, % Axial Strain, %
(a) Yt EA} (b) YH-EA 28
0% 5. RAY BUIR A, BW YRE YIS YATM
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212 70N Motet Ext M=ol 3|SEYs oS2E H R->QUX}

Model Material Type
Parameter Crushed Stone Soil Crushed Rock-soil Mixture
Ap 18590 2312 13135
ng 0.61 0.1 0.35
Curvature D 5 i 0.084 D 4
Coefficient, a O.86+0.1><10g(Pu) O.9><(Pa’) 0.86+0.1><10g(Pu)
Reference Strain, i LENEY Ly (93 i LI
N 0.02x(7a) 0.05x(7a) 0.01X(7a)
Well-graded Well-compacted Max. Grain Size: 200mm,
Soil Description Crushed Stone Weathered Granite Soil GW-GM

(Dso = 8 mm, Cy = 135) (Ds = 34 mm, C, = 22.2)

(Dsp = 16 mm, Cy = 37.5)

Note: 1) Equations from Menq (2003)
2) Ep and [, are in kPa, 1 atm = 101.3 kPa

3. 2 FEYII HIS2HE 0| EEHio| +~Z] Bt
3.1 CISEMalAMS I8t 22 24

B oA E Awwue] thtel AkE ABVAAS ASEBL PZe/] A 3349 dEEA e
4 el GEOTRACKS] 3uebgAs dZnas geuss A3l £A848 Fase,
o AnE 49 ASAe ustad sg. @ AZel FAE Feoo Fahew dPpATRe @
W Fe ARwa, shei, wu, 9Anos TAse] gom et 39 A% AR/t F49 E
A sheel 978 QERAAE AN Aohemor 24 A7k 247 e EAn. A4
of AHEE 2 Fo| Amel W 434 BAAE E 20 Felshan

B 2 HEdE HErdto] =2 Astx 2MX|

Trackbed Material Thickness Ve 5 Vo Vs Resilient Modulus. E

Layer Type (m) (kN/m®) (m/sec) (m/sec) PR
0

Ballast 0.3 25  0.28 - - 1569P,(—-)"%

Sub-Ballast Weathered

) 0.8 19.73 0.33 357 1
Soil
Crushed 93.07 0.26 461 2
Stone
Subgrade 2.2 19.8 0.33 -
Foundation - 18 0.3

P

a

82 Eq. (4) and Table 1

54 Eq. (4) and Table 1

- Eq. (4) and Table 1

- Eq. (4) and Table 1

Note: 156911(%)“-535 , where Ej is in MPa and 6 is in kPa, P,=101.3 kPa
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Elastic Displacement, mm Elastic Displacement, mm

0 0.1 0.2 0.3 0.4 0.5 0.6 0 0.1 0.2 0.3 0.4 0.5 0.6

Weathered Soil

l l
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03 | l l
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FElastic Displacement, mm Elastic Displacement, mm
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0 0
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g 27 g 2
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D D
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3 F 3
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