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A Prediction Model of Resilient Modulus for Recycled Crushed-Rock-Soil-Mixture
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ABSTRACT

A prediction model of resilient modulus(Ey) was developed for recycled crushed-rock-soil mixtures. The evaluation of Eg, using the "orthodox"
repeated loading tri-axial test, is not feasible for such a large-size gravelly material. An alternative method was proposed hereby using the subtle different
modulus called nonlinear dynamic modulus. The prediction model was developed by utilizing in-situ measured shear modulus(G,_ ) and its reduction
curves of modeled materials using the large free-free resonant column test. A pilot evaluation of the model parameters was carried out for recycled
crushed-rock-soil-mixture at a highway construction site near Gimcheon, Korea. The values of the model parameters( A, n,, €, and a ) were proposed
as 9618, 0.47,0.0135, and 0.8, respectively.
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Material
DAz | 2)ng 3) &, 4)a

Description

D0 86+ 0.1 Well-graded
’ ]' crushed stone
X 10g(;‘) (Dsp=8mm,
¢ C,=13.5)

Crushed b I o
0.02 % (—
Stone 18590| 0.61 (Pa)

Well-compacted
weathered
granite soll

(Dso=3.4mm,
C,=22.2)

Weatherd JANTS 1 o084
0.05 % (— 0.9 x(—+
Soil 2312 | 0.1 (Pa) (P”)

Note : 1) Equations form Menq(2003)
2) I, isinkPa, P, =101.3kPa

Elastic Displacement, mm

0 02 04 06 083 1
0 T

@)
l B I

T T
Gravel Ballast

Sub-Ballast
(Crushed Stone)

Subgrade

Depth, m

Foundation

Predicted Measured
—BFreight  —TFreight
—©—Passenger —@—Passenger
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- g} g JEE 7|tsty] ogth. W& (Backhoe)
HZL( 127m3)% S EI 2 AfFHE A5E AR A 200-
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[A+v)(1-2v)
Vo=V, [/ (4)
Vo d+v)
max :/)‘/p2 (5)
2 X E,,. 2 He
A = 2
V,. max(m/s) 300~335 361~405 379~393
v, max(m/s) 259~289 311~349 327~339
E,.(MPa) 154~192 223~280 245~265
4.3. HIME HEEE A

QA ow A A7 Ael 97l 64l <)o) Hlolo}
gtk o - EAb] Ao 9742 300mmel B2 FAA 47
& 2269191 1800mm(1.8meter) 7} ¥|ofof g}, o]2{gk At)
3 ZAA AYe 7]EA o7 Brlss Wt oplg}l AA|A o
= Fonjeitt, mebA F50] A 7|8 X AP 4

0.9.
a

72 BMale] ARsl= LAstazt gtk Becker et
al.(1972)= rockﬁll«l WiepRz A2 s RdYgESA
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Paasing by Weight, %

10

1000 100 10 1 0.1

Grain Size, d{mm)
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kH
w

G o ], % | BRISE v’
A -EAHCRS)| 22.9 1.70 6.5 2.30
oos | MG 27.5 2.06 6.57 2.20
e MS 28.3 1.73 6.5 2.28

2dAs MG MSE E-oHd % 5U& oyA(25.3kg
cm/em’) 2 RS A BEEoA Al Ztsled (2Y 102 11)
ANEE AXAZIZL, +45%9% 50kPa, 100kPa, 150kPa,
200kPa, 250kPa® S7HAA7F A& Fa3tsich. dE&
A3 A8 A3E A 513} normalized) 3k 2 & MG MS
9] Ramberg-Osgood & H]AY AdetdAF34

(GIG,,—logy)= 18 128 18] 133} o] ZA 35t ©f
AaFAe 54 P& E4sithe AKdoltt. o & FAIA
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Shear strain, y(%)

J213. 2EXE MGe| G/G,,—logy 3M
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—i‘—&i Pt RE &0t AT S o Eﬁzg,}oﬂﬁr 2dA
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g i o010 11
0
a
1000 ST SR
0.01 0.1 1 10

1
w Conf=latm
Q—' -
E O MG
() MG
= —=MS Rep. Curve
------- MG Rep. Curve
0 Menq'sEq. (2003)
105 104 103 102 101 1
02 15, UHHT A -EAte] 6,3} a
E 4. A6ER| BEolx}
Model Material Type
Parameter MS MG  |Crushed Rock-Soil Mixture (CRS)
Ag 5420 9618 9618
ng 0.11 0.47 0.47
£, 0.0185 | 0.0135 0.0135
a 0.9 0.8 0.8
6. 2E
¥ epe] Bae ol - EAS AT JES Buehy
A%el dZRdS AAsHe Holdh, oleld 54 YA RS
R FE B IR AEIEANYORE NES

K
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HAY ARAASS T GA Aol Heksiel, 2) e
AR ANARIYAFS FATH ORI AYFES )
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